
THE NEW VOLUMES 


OF THE 

ENCYCLOPEDIA BEITANNICA 




THE 


NEW VOLUMES 

OF THE 

ENCYCLOPAEDIA BRITANNICA 

CONSTITUTING 

IN COMBINATION WITH THE EXISTING VOLUMES OF THE NINTH EDITION 


THE TENTH EDITION 


OF THAT WORK, AND ALSO SUPPLYING 

A NEW, DISTINCTIVE, AND INDEPENDENT 

LIBRARY OF REFERENCE 

DEALING WITH RECENT EVENTS AND DEVELOPMENTS 


THE SEVENTH OF THE NEW VOLUMES, BEING 

VOLUME XXXI 

OF THE COMPLETE WORK 


PUBUSHED BY 


ADAM & CHARLES 
BLACK, EDINBURGH 
& LONDON 


MCMII 


‘THE TIMES’ 
PRINTING HOUSE 
SQUARE, LONDON 



THE EDITORS 


SIR SORRLD lUCKENZIE WillACE, 

KCIE) K.C VO 


ARTHUR T HADLEY, lld, 
President of Yale. 


HUGH CHISHOLM, ba. 
(Formerly Scholar of CCC Oxford) 


THE DEPARTMENTAL EDITORS 


FOR LAW AND GOVERNMENT 
The Hon Sir John Scott, kcmg, 
Deputy Judge Advocate General 

I OR MILITARY AI FAIRS 
Sir George Sydenham Clarke, k.c m o , 
F RS 

FOR MEDICAL SCIENCE 
D Noel PAfON, MD , BSC, FROPKD 

FOR THEOLOGY 

Rev W L (Vhtinb, ma, Prof of 
LccUniastical Ilmt at King’e Coll, 
Lond 

I OR MINING 

Hfnuy M Howr, am, Prof of Metal 
lurgy at Columbia University 

I OR BOTANY 

D II Scott, ma, phd, pr.s, Hon, 
Keeper, Jodrell Laboratory, Kew 


FOR GEOGRAPHY AND STATIS 
TICS 

J Scott Keitib, fss, fs ascot, 
LLD,Sec Roy Geog Soc 

FOR ASTRONOMY 

Simon Newcomb, ph d, ii d 

FOR MATHEMATICS 

Joseph Larmor, ma, dsc, secrs, 
Unnersity Lecturer m Mathematics, 
Cambridge. 

FOR ELECTRICITY 

J A FiEMING, M a , DSC, F B 8 , Prof 
of Flectncal Engineering, Univ Coll , 
London. 

FOR ART 

M H Spielmann, Editor of the Maga 
z%ne of Art 


FOR ZOOLOGY 
G Herbert Fowler, fh d 

FOR NAVAL AFFAIRS 
Jas Richard Thursfikld, m a 

FOR BIOGRAPHY 
Richard Garnett, c b , ll d 

FOR LITERATURE 
Edmund Gosse, lud 

FOR ECONOMICS 
Wtnnard Hooper, m a 

FOR RAILWAYS 

Henry Q Prout, Editor of the Railrocu 
Omtte, New York 

FOR MUSIC 

J A Fuller Maitiand, ma, fsa 

FOR GAMES AND SPORTS 

Alfred Watson, Editor of the Badmxn 
ton Library 


THE ASSOCIATE EDITORS 

PHILIP A ASHWORTH, dr jur i FRANKLIN H HOOPER, a b 

H M ROSS, BA I E H WILLIAMS, m d 


THE SUB-EDITORS 

JAMES A MANSON G B LYNES, A.M 


Copyright 19M by The Encyclopadie Britiimia Company 



ENCYCLOPJIDIA BEITANNICA. 


VOLUME xxn (MOSAIO-PKEVESA) 

PEINOlPAL OOETENT8 

PREFATORY ESSAY THE INFLUENCE OF COMMERCE ON INTERNATIONAL CONFLICT 

Fkedkbiok Grbbnwooi> 


MOSAIC Sir W B Richmond, R.A , K C B 
MOSQUITOES F V Theobald, M A , Zoologist to tho 
South Eastern Agricultural College 
MOTION, LAWS OF W H Macaulay, Fellow and 
Lecturer of King s College, Cambridge 
MOTOR VEHICLES Hon C S Rolls , Htawj, 

H S Hele Shaw, F R S , Professor of Engineering 
in University College, Liverpool 
MOUNTAINEERING Sir W Martin Conway, Pre 
sident of the Alpine Club 

MURAL DECORATION Walter Crane formerly 
Principal of Royal College of Art, South Kensington 
MUSEUMd Lord Balcarbes, M P , F S A 
MUSIC J A Fuller Maitland, M A , i S A , Author 
of ** Masters of German Music 
MUSIC HALLS John Hollingshead 
MYCENAEAN CIVILIZATION D G Hogarth, M A , 
Fellow of Magdalen College, Oxford, Director ot the 
Cretan Exploration Fund. 

MYRIAPODA F G Sinclair, M A , F L S 
NJJGELI Sydney Howard Vines, DSc, FRS, 
Sherardian Professor of Botany, Oxford Uniyersity 
NAPIFR OF MAQDALA Col R H Vetc h, R E , C B 
NATAL. Oeographyj C J Bird, C M G , Principal Under 
Secretary of Natal, History ^ Aifrbu P Hiliivu, 
M D , Author ol South Afncan Studies 
NATIONAL DEBT Hugh Chisholm 
NATIONAL DEBT CONVERSIONS Sir E W Hamii 
ton, K C B , K C V 0 , Assistant Secretary to the 
Treasury, and W Blain 

NATURALISM James Ward, D Sc , LL D , Professor 
of Mental Philosophy, Cambndge University 
NAUCRATIS Ernest Arthur Gardner, Yates Pro 
fessor of Archeology, University College, London 
NAVIES Lord Brabsey and Lieut Carlyon W 
Bellairs, RN 

NAVIGATION Capt W R Martin, R N 
NEBRASKA The Hon J SrruLiNG Morton (the late), 
sometime Pres of Nebraska State Historical Society 
NEGLIGENCE A Llewelyn Davies, Barrister at Lsm^ 
NEGRO Professor A H Keane, FRGS , in U A ^ 
W H Baidwin, Jr 

NBMATODA, NEMERTINA A E Shipley, F / S , 
Lecturer m Advanced Morphology of the Invertebrata, 
Cambridge University 
NESFIELD J M Brydon (tho late) 

NESTORIANS J Aihelstan Riley, M A , Author of 
** Athos, or tho Mountain of the Monks 
NEUTRALITY Thomas Barclay, Ph D , Vico President 
of the International Law Association 
NEWFOUNDLAND Geography, D W Prowse, K C , 
D 0 L , formerly Judge of tne Central District Court 
of Newfoundland , Rectnt History^ Beokles Wilison 
NEW GUINEA H 0 Forbes, LL D , Author ot “A 
Naturalist s Wanderings in tho Eastern Archipelago 
Gemmnt Count Joachim von Pfeil, Dutch, H 
Tiedemann 

NEW HAMPSHIRE Prof J K Lord, Dartmouth 
College, Hanover, New Hampshire 
NEW JERSEY Austin Scott, Ph D , LL D , President 
of Rutgers College, Rutgers, New Brunswick 
NEWMAN JOHN HENRY The Rev A W HunoN 
M A , Editor of Newman's ** Lives of the English 
Saints 

NEW MEXICO Hon L Bradford Prince, LL D , 
ex Goi ernor of the State of New Mexico 
NEW ORLEANS G W Oabi e, D L , Author of “ Old 
Creole Days,' Ac 

NEW SOUTH WALES Geography, T A Coghiav, 
Government Statistician of New South Wales , History, 
0 C Levey, C M 0 

NEWSPAPERS General Statistics, G F BiUWiOK and 
Dorset Eccles, British Museum , London Woumalism, 
Hugh Chisholm, Halfpenny Press, Alfred C 
Harmsworfh , British Prommial Newspapers, W 
Wethebail, Jllnstraled Journalism, Clement K 


Shorfer, United htaies, Hon WiiirKiAW Rfid, 
LL D , Editor of the “ New V ork Tribune , France, 
M Paul Villars 

NEW YORE, State John Basseit Moorf, LL I) , Pro 
fessor of International Law, Columbia University, N \ 
NEW YORK, City Albkri Shaw, Ph D , Editor of tlie 
“ Amencan Monthly Review of Reviews 
NEW ZEALAND The Hon W PkmbkrRf eves, Agent 
General for New Zealand 

NIAGARA G K Gilbrri , U S Geological Survey 
NICARAGUA The Hon W W Rockhili, 1 P A 
Rknwick, LL B , and C £ Akfrs 
NICOBAR ISLANDS Lieut Colonel Sir R C Tkmple, 
Bt , C I E , Chief Commissioner of the Andaman and 
Nicobar Islands 

NIETZSCHE F C S Schuler, M A , hellow of Corpus 
Christi College, Oxford 

NIGER, NIGERIA Edward Heawood, M A , Librarian 
to the Royal Geographical Society 
NIHILISM Sir D Mackenzie Wai i ace, E C I E , 
KC V 0 

NIJNI NOVGOROD Prince KROPorKiN 
NORTH CAROLINA J S Basskii, PhD, Professor 
of History, Trinity College, North Carolina 
NORTH DAKOTA Websibr Mkrrifield, LL D , 
President of the State University of North Dakota 
NORTH SEA H N Diokbon, Lecturer in Physical 
Geography, Oxford University 
NORWAY Geography and Statistics, J T Beairy 
Lccent History, H L Bbjekbtad , Literature, li d 
MUND Gosse, LL D 

NUBAR PASHA C F Mobfriy Bell, Author of 
** Khedives and Pashas, Ac 
NUMBER G B Matthews, FRS 
NUMISMATICS Coins, H A Grueber, F S A , Assistant 
Keeper of Coins and Medals, British Museum Medals, 
M H Spiki MANN, Editor of Magazine of Art 
OBSERVATORY J L. E Drkyeh, Director of Armagh 
Observatory 

OBSTETRICS A R Simpson, M D , Professor of Mid 
wifery, Edinburgh University 
OCCLEVE W S McCormick, M A , Professor of Engll^h, 
St Andrews University 

OCEANOGRAPHY H R Mii t , D Sc , F R G S 
OHIO Henry E Bourne, Professor of History, V estorii 
Reserve University, Cleveland, Ohio 
OKLAHOMA 0 H Fitch, Topographer, U S Geological 
Survey 

OLD AGE PENSIONS T Maokay, LL D , Author of 
** Methods of Social Reform 

OLD CATHOLICS The Rev Chancellor T 1 I ias, M A 
OLIPHANT, LAURENCE The Right Hon Sir M E 
Grant Duff, G C S I , F R S 
ORANGE RIVER COLONY Geography, Professor A II 
Keane, FRGS, History P Hili ifh, M D 
ORDERS P A Ashworth, Dr Juris 
ORDNANCE jVawL Commander S Fremantle, R N , 
Guns, Major 0 r Martel, R A , Secretary to the 
Ordnance Committee, Ammunition, Capt T H 
Crozieb, R a , Professor of Artillery, Ordnance Collcgt , 
Woolwich , Carnages, Capt C K B Owfn R A , 
Assistant Superintendent, Royal Carriage Department, 
Woolwich Arsenal , USA, Capt C B Whkfikh, 
War Department, Washington , Foreign Powers, Cai)t 
C Obdf Browne (the late), R A , Author of “Armour 
and its Attack by Artillery 

ORE DRESSING K H Richards, B So , I’roftssor of 
Mimng, Massachusetts Institute of lechnology 
OREGON Hon C B Bellinofr, Judge of the U S 
District Court, District of Oregon. 

ORINOCO Colonel 0 E Church 
ORNAMENT Lewis F Day, Examiner for Art, Board 
of Education 

ORTHODOX EASTERN CHURCH The Rev W E 
CoiLlNS, Professor of Ecclesiastical History, Kings 
College, London 



VI 


CONTENTS 


0 SHAN ASSY G C Levby, C M G 
OWiiN, Sir Richard A 8 Woodward, F R.S , Keeper 
of Geology, Natural History Museum 
OXUS Sir T H Holdkh, K C I K 
OYSTER INDUSTRY Dr H M Smiih, U S Commis 
sion of Fish and Fiaheriea, WaBhingtou 
PAOItIO BLOCKADE Thomas Bahclay, Ph D 
PACIFIC OCEAN H N Dickson, B Sc , i R G S 
PAGET, Sir J Stephen Pagei, F R.C S 
PALiBOBOTANY Palctozotc, D H Stun, FRS, 
Honorary Keeper, Todroll Laboratory, Kow , Meao^oie^ 
A 0 Seward, F R.S , Lecturer m Botany, ( ambncigo 
Universitv , Tertmry^ Cifmfnt Reid, FRS, Geo 
logist on Survey of England and Wales 
PALEOGRAPHY Sir h Maundk Thomison, K C B , 
D C L , Director of the British Museum 
PALESTINE Major General Sir C W Wilson, K C B , 
kCMG,FBS 

PAMIRS Sir T H Hoi dich, K C 1 b 

PAPER J W Wyai I, A M I C b , Author of the “Art 

. of Making Paper 

rABAOUAY The Hon W \V Ko( khili,, I P A 
Hknwiok, LL B , and C E Akers 
PARIS Statistical, Gahion Mfissas , History, M dk 
B i owm 

PARKMAN loiiN brsKP, ILD (the late), Author of 
“The Discovery ol Amoiua, At 
PARLIAMENT Sir Aim hiiiald Miiman, KCB (the 
late), Clerk of the House ot Commons, and F C 
Hoi I AND, Public Bill Ofhco 

PARNELL r R Tii it ns pi fid, M A , formerly bellow of 
Jesus College, 0\for(l 

PARTNERSHIP The Hon Wai rFii B Lindiey 
PASTEL M H SiiEtMANN 

PASTEUR Sir Henry Hoscoe, F R S , Vue Chancelloi, 
University of London 

PATAGONIA FiiANtEsto P Moufno, Aiiflior of “ La 
Plata 

PA PEN IS A Wood Rfnton, Puisne Judge, Mauritius 
PA Tb R, WALTER A rthur Wauoh 
PATHOLOGY Gnicral, D T Hamii ion, MB, Pro 
fossor ol Pathology, Aberdeen University , Parasitic 
Diseases, G SiMS Woodhead, M D , Professor of 
Pathology, Cambridge University , Neuropatholoay, 
F W Mo IT, M D , F R S , Pathologist to the London 
County Asylums , Dufcstive Organs, A L Gillbsiik, 
b R 0 P Ed , Author of “ Manual of Modern Gastric 
Methods , Jlespiralory Organs, Thomas Harris, 
MD , Blood, (i L Qitiiand, MD , Circulation, 
G A Giihon, M D Metabolic Diseases and Fever, 
D Noel Pvt on, M D Kidneys, J R Bradford, 
M D FRS Norman Waikeu, M B , Author 

of “An Introduction to Dermatology , Eye, G A 
Berry, M B , Author of “ Diseases of the Eye ’ 
PATHOLOGY OF PLANTS H Marshall Ward, 
D Sc , b R S , Professor of Botany, Cambridge 
PATMORE, COVENTRY Am hur Waugh 
PA rnSON MARK A C Bfnson, M A 
PAULICIANS The Rev L Puilan, Follow of St 
Tohn s College, Oxford, and Rev Prof W E Coi lins 
PAULINE EPISTLFS R T Knowling, D D , Profcssoi 
of Now Testament Exegesis King s College, London 
PAWNBROKING J Q Pendkrei Brodhurst 
PENNS\ LVANIA Hon TALOorr Williams, Editor of 
the “Philadelphia Piess 

PENSIONS, USA Hon H Clvy Evans, formerly U S 
Commissioner of Pensions 

PERIODICA 1.S H R Tkddfr, b S A , Librarian of the 
Athemeum Club 

PBRIPATUS Adam Sedgwick, FRS, University 
Reader in Animal Morphology, Cambridge 
PERSIA Gen A Houtum St iundler, C I E 
PERU The Hon W W Roikuili, I P A Rknwick, 
LL B , and 0 B Akehh. 

PETROLEUM Industry, Bovfrton Rfdwood, Author 
of “A Tioatise on Petroleum , I*ucl, Sir boRTEScuF 
Fi ANNLRY M P , formerly President of the Institution 
of Marine Em! neera , Jlluniination,\iyiJiV[ B Lkwfs, 
Professor ot Cnomistry, Royal Naval College, Greenwich 
PHARMACOLOGY Ralph Siookman, M D , Professor 
of Materia Motlioa and Theiapoutics, Glasgow 
PHILADELPHIA C H Hart, Director of the Penn 
sylvania Academy of bmo Arta, Philadelphia 
PHILIPPINE ISLANDS Geography and Statistiea, PPo 
fessor D 0 Worcester, MemDer of the U S Philip 


pine Commission , History, John Foreman, F R.G 8., 
Author of “ The Philippine Islands 
PHILLIPS, WENDELL Thomas Wentworth Higgik 
SON, LL D , Author “ Biography of Wendell Phillips 
PHILOLOGY Petpr Giles, M A , Reader in Comparative 
Philology, Cambndge University 
PHONOGRAPH J G M^Kenduiok, M D , F R.S , Pro- 
fessor of Physiology, Glasgow University 
PHOTOGRAPHY hcientifie. Sir W de W Abney, 
KCB, FRS , Apparatus, Mcy Gen J Water 
HOUSE, Pictorial, A Horsley teNTON, Author of 
“ Practical Pictorial Photography 
PHOTOMETRY (STELLAR) H H Turner, D Sc , 
FRS, SaviUan Professor of Astronomy, Oxford 
PHYLLOXERA W E Garrett Fishfr, M A 
PHYSIOLOGY General, Max Vfrworn, M D , Ph D , 
Professor of Physiology, Jena, Nutrition, D Nofl 
Paton, M D , B Sc , Animal Heat, M 8 Pfmbrfy, 
MD , Vascular System, Leonard E Hiri, MB, 
FRS, Hunterian Professor at the Royal CoIIego ot 
Surgeons , Respiration, J S Haldanf, M D , b R S , 
Lecturer on Physiology, Oxtord University Muscle 
aivi Nerve, C S Sherri nqi on, M D , F R S , Professor 
of Physiology, University College, Liverpool Special 
Senses, J G M ‘Kendrick, M D , FES, Prolessor 
of Physiology, Glasgow University 
PHYSIOLOGY OF PLANTS J Reynolds Green, 
D Sc , b R S , Prof of Botany, Pharmaceutical Society 
PIANO A J Hipkinh F S A , Author of “A Description 
and History of the Pianoforte 
PIERSON, H H J A Fuiler Maitland, M A 
PIGMENTS A H Church, D Sc , F R S , Professor of 
Chemistry, Royal Academy of Arts 
PILOTS G O PiULLiMORB, B C L , Barrister at Law, 
and Capt J Whit lY Dixon, R N 
PISCICULTURE J T Cunningham, Author of “ Mar 
kotable Marine Fishes ot the British Isles 
PITCH, MUSICAL A J IIipkins, b S A 
PITTSBURG J F Hudson, Editor of the ** Pittsburg 
Dispatch 

PLAGUE A Suadwrlt,MD 
PLANARIANS F W Gambik 
PLATE RIVER Colonel G E Church 
PNEUMATIC DESPATCH H R Kempb, Principal 
Technical Officer, Telegraph Dejit , Biitish Post Office 
PNEUMATIC TOOLS F A Hat sby. Assistant Editor 
of the “ American Machinist 

POLAR REGIONS Arctic Exploration, Sir Clemen jh 
R Markham, K C B , b R S , President of the Royal 
Geographical Society , Arctic Ocean, Fridtjof Nansen, 
D Sc LL D , Antarctic Regions, H B Mill, D Sc , 
FR&S 

POLICE W b Craibs, Barrister at Law 
POLYlECHNirS Sir Joshua G Fircn, LL D , formerly 
Chief Insiiecior of Training Colleges 
POLYZOA S F Harmer, D Sc , F R S , Superintendent 
of the Museum ot Zoology, Cambridge University 
POOR LAWS T Mackay, LL D 
POPULATION T A Baines, Hon Sec Royal Statistical 
Society 

PORTER Admirat G B Lyneh A M 
PORTO RICO Robert T Hili, U S Geological Survey 
Author of “ Cuba, Porto Rico, and other Islands of the 
West Indies, and C E Akers 
PORTRAITURE Sir George Reid, LL D , President 
Royal Scottish Acjidomy 

PORTUGAL Geography and Statistics, Capt B dk 
Yasconoellos, Secretary of the 1 isbon Geographical 
Society 

POST Ob b ICE Hknpy Higgs, LLB, FSS , United 
Slates, E J Harrington 

POTTERY AND PORCELAIN William Burton, C B . 

Author of “ Materials and Designs in Pottery ' 
POULTRY AND POULTRY b ARMING Lewis Wrioh i , 
Author of “The New Book of Poultry 
POWER TRANSMISSION Eleetne, Louis Bell, Author 
of “Electric Power Transmission , Hydraulic, 
E B Ellinoion, Chief Engineer of the London 
Hydiaulic Power Company , Pneumatic, A DL W 
Foote 

PRAYERS FOR THE DEAD The Rev W 0 Burrows, 
formerly Pnncipal of Leeds Clergy School 
PRESBYTiRIANISM Great Brtlain, the Rev W 
\ ouNG Untied States, the Rev Charles A Picket 
D D , Model ator of the General Asseipbly, 1900 



PEEFATOEY ESSAY. 


THE INFLUENCE OF COMMERCE ON INTERNATIONAL 

CONFLICT 

By Frederick Greenwood. 

T EA1)E is almost as old as the beginnings of human speech, and may be counted among the first and 
best uses to which speech was turned When we think of the conditions amid which it arose 
in the stiU most fascinating guise of barter, what a pity it seems that there was no mind wise enough to 
understand what had happened, no fancy bright enough to catch and reflect the beauty of its piomisc ! 
The practice began, we may suppose, in the village communities of the time as a neighbourly convenience, 
since every exchange of what was needed less for what was wanted more stiuck out the spaik of pleased 
surprise which to this day makes the happiest bargains A far greater pleasure i^as missed 
by those first liargamers for want of wit to comprehend it Men were already men and far 
advanced from all other creatures, but yet were incapable of knowing what an immenaii,y of o/rm* 
change began with acquisition by barter, and too insensitive to feel or to care for the distance at 
which it placed them from the brutes, though by one remove alone Its infancy being so purely innocent 
in a world all rapine for both man and beast, the goodness that came in the train of its material advantage 
must have seemed to any high human intelligence the promise of a heaven-for-earth transformation But 
no such intelUgcnce existed to mark the change, dwell upon its meanings, mark its potentialities, and blame- 
lessly commit the mistake that was made hundreds of thousands of years afterwaids with no excuse whatevei 
For, take any great intellect that we know of, suppose it at work at the time when acquisition 
by barter crept in upon acqmsitioii by capture and robbery, and we see that such a mind might be 
pardoned for prophesying complete regeneration for mankind If ho saw in this simple innovation 
something that we might compare with another Speaking of the Word as in the Book of Genesis, 
still he might be pardoned. For he himself would have known no other dispensation on earth than 
that which included man in one order of life with the beasts, if not in one law of being, and ho can 
have seen no such means of departure from that state as he discovered when mine became thiuc and 
thine became mine to the profit and pleasure of both This was indeed to go upon new paths 
altogether, and thence toward others yet more remote from the dread domain of tooth and claw 
Folloining upon the invention of barter, many undreamt-of kinds of good, as great as or far gnater 
than itself, would have been apparent at once to a divining intelligence , and as the moral good which 
accompanies material advantage may be counted upon more surely than any other, and since barter was 
all innocence at the beginning and seemyigly incapable of vice, prediction that mankind would be led 
to its utmost perfection by trade might have been uttered by the wisest in those days 

The truth, then, seems to be that wisdom was saved from disappomtment in this momentous 
particular by havmg no existence Trade prospered and no doubt did great things in ages impenetrably 
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dark , but we must believe that before there was brain enough in any head to breed reasoned dreams 
of the future of mankind, trade had revealed its dements and insufficiency That, however, is to speak 
m the ordinary loose way Like many other things that we accuse of degrading or otherwise damaging 
the mind of man, trade is m no way harmful of 'itself, but only as offering employment and satisfaction 
for some of the worst as well as the most wholesome cravings of human nature Morally, it was at 
its best at first, or so it is reasonable to think , for we have actual observation to go by besides well- 
grounded conjecture The earliest or almost the earliest conditions of trade have lasted here and there 
to our own time The trappers of the Hudson's Bay Company found them in North America, they 
were little changed in the South Sea Islands when our traffic began there , so they remain in Africa 
among peoples and tribes in various stages of advan(»cment from the man-brute borderland. And when 
we mark what barter is among such peoples, we must conclude that it has least guile where intelligence 
18 most rudimentary There we see where the fault lies if barter has achieved no such mission as, at 
its beginning, might have seemed worthy of Providential design, and was even thought capable of after 
ages of failure from its high possibilities as a civilizing agi ncy Yet its achievements for good (the 
acknowledgment is unnecessary, and yet must not be withheld) have been immensely great in every 
kind Much as they have been exalted, they might still be praised without stint or antiphone if we 
could be sure that tlie set-off which must be placed against them in the sharpening of unbeiieficent 
faculties, the stimulation of the lower passions and ambitions, is a dwindling and not a rising quantity 
That, however, is much in doubt at present , and since at the same time all the political and social 
forces of the world are moving in unexampled volume and rapidity, the difference involved in the doubt 
18 of such importance that it can hardly be exceeded 

Whoso looks forward to the influenc^e of trade, now that it has become the one grand object of 
contention with Governments and peoples, naturally looks back also for what light the past may afford 
The whole history can never bo known It would be a comparatively easy study if it began with Greece 
and Rome, or perhaps beyond them with Egypt and the gieat Semitic empires whose history enlarges 
at such a rate under tlie discovery of to-day But the same inquiry makes out that this which was 
‘ the ancient world ” of our grandfathers had other ancient worlds — empires and civilizations not 
unworthy of those high-sounding names, though now without intelligible record How they were 
established, or, wliat is more to our purpose, how they were maintained, is unlikely to be ever known 
in particulars , but though their successors flourished moie by trade than was lately believed, we must 
suppose that tribute and not trade was the mam support of them all As it was with the later civih/a- 
tions of old, so no doubt it was with the earlier All were built up, under the simple dispensation of 
the prime, by conquest, plunder, subjugation, and attained to inci easing degrees of magnificence by 
tribute, though not without help fiom trade, nor, of course, from the arts that were fed from both In 
substance this is the history of the ancient empires that we know most about (its reversal, the 
story of their fall), and the unended tale may be read, with certain difiereuces for the better and 
some disguises not so much so, in the chiomcles of the kingdoms of the modern world Spam, 
Portugal, Holland, England lieiself but a century or two ago, became rich by exploitation which 
might almost as well bo called tribute as trade in some cases, more than as well in others , yet 
tiade was the common name foi it, as now it is for ruthless and unashamed extortions of conquest in 
West Afriui 

liooking back, then, it seems that trade, to speak of it in the larger, newer meaning of the word, 
has never been dissociated fiom aggression, for we can scarcely except such periods in the history of 
nations when they rested from conquest m the enioyment of its gams The tradition is unbroken, though 
it starts from liefore the Hood It goes on from utter barbarism through one civilization to another, 
and through the darkness of tlio intervals between one and another With but little change of circum- 
Btanci , small softening of conditions, what it was at the be^nnmg may be seen to-day m the Congo 
country That, howevei, may be regarded as a strange and unexpected survival” — an illustrative 
particular The general statement is broad enough that arms and adventure were at* the making of all 
the trade of the modem woild , but still with this advantage to the spint of conquest, that it took to 
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Itself a benign and profitable purpose, and this advantage to commerce, that it shared m the romance of 
outland enterprise and the glory of war by sea and land. 

No people should be more sensibly aware of this ancient association than the English, one of whose 
most cherished recollections is the adventure of their great sea captains in “ the Spanish mam ”, adventure 
which, though understood to be piratical, is not remembered for that, but for its splendid belligerency 
combined with its high commercial character After that time the association of wai and trade became 
more familiar , and yet it was in England, in the latest and most enlightened century ol the Christian 
era, that trade was discovered to be the natural foe and destined subverter of war And recently is the 
fifth month of the second year of the present oentuiy there arose (was it from the New World ?) 
the phantom of a reason for thinking that this strange thing might be true But at the time of 
which we speak — the thirty years from 1840, or thereabout — trade had not yet pioducod its nonofwar 
brood of monster milhonaires, nor was there a dream of such a progeny to be proved absuid by 
the economic science of the day Even as a fancy of that commerce-worshipping time, there was no con- 
ception of Finance as an organism great enough to supersede war, or to do so inasmuch as the old barbaric 
methods of conquest applied to the subversion of rival States, the wounding of their prestige, the leduction 
of their security, the transfer of their honours and then means of prospering We to whom the phantom 
made its entirely unexpected first appearance are at liberty to interpret by it, if we please, the prophecy 
that commerce would banish war , but we may not do so as if any such fulfilment had been looked for 
All that the phantom portends (if it is to be considered a portent) is the supersession of the tiger by the 
stoat, which is far below the meaning of our prophets — far below it and very different The commercial 
enthusiasm of fifty years since predicted an internationalism of the peoples, brought about by a gicat 
extension of trade, the consequent discovery in practice of its true principles as they apply between nation 
and nation — above all, discovery of the fatal hostility of militarism to industrial progress, the solo means 
of advancement for the masses of mankind Militarism retains them under the old dispensation with 
Its universal law of the beasts,” Industrialism opens the only broad path of emeigence from it , and the 
road had never stood so clear as at the time we speak of Till then commerce had mo\ed in slow and 
narrow ways, often obstructed and not seldom destroyed Now, equipped to a wonder by Science, 
Invention, Discovery, all working together as if from a loserve of forces held back for thousands of ycais 
for its timely use, commerce made such play to such beneficent effect that it might well be supposed 
capable of more than its own advancement The abolition of war, the institution of a reign of peace 
throughout the civilized world, was very much more , but it was accepted as probable by most thoughtful 
minds — of course we mean in England Moderately stated, the expectation was that commerce, spreading 
rapidly from this the grand centre of its enterprise over all the civilized nations, would draw their 
peoples into a common interest Better acquaintance with each other, which tiadc intercourse would 
procure and its amenities improve, must break down the absurd old race hatreds , they would disappear 
That accomplished, it would be no longer easy for monarchs and their ministers to attempt their gambling 
ambitions, or to indulge or avenge their mere personal pride, by plunging then people into war It 
would be the less easy to do so because the spread of commerce was the diffusion ot enlightenment as to 
the truest interests of the nations , and while no people would henceforth be willing to cut the tliroats 
of another merely because they were foreigners, neither would it permit interruption of its new-found 
blessmgs by quarrels that ought to be settled m the wise merchant way by arbitration 

This was the argument of sobriety and the philosophical Enthusiasm, of course, was fai more 
eloquently and confidently prophetic, yet not as departing from the approved common sense of the day, 
or from the postulate on which in one shape or another its social philosophy rested almost entntly to 
wit, that the most constant factor in human and therefore in national affairs is an intelligent appreciation 
of private interests Grounded upon a dogma so safe and respectable as this, enthusiasm could pi} the 
lyre without ever seeming to be visionarj or romantic, and how much there was of it, how much of 
this enthusiasm even in unemotional and uncommercial persons, would seem exaggerated if told to men 
who were born in* a later day 

No romance, only rejoicing perception of a thing assured , and yet what did these anticipations 
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amouut to? In effect, they were the anticipations which, according to our supposition, a keenly 
imugmative intelligence ^ould have drawn from the first use of barter in a world where appetite and 
forcxj were all the law , yet they never found common acceptance till fifty years ago All the promise 
that barter brought into the world was visible from before tho time when there was mind enough to 
comprehend it, the saving practice continued and spread for thousands of generations, and not till 
these generations of thinking men had passed away did the belief arise that commerce, the born antagonist 
of war, would overcome it forthwith It can hardly be that so much confidence against so much expenence 
was ever shown before , and we may also say, considenng what the abohtion of war signifies, and how 
much else would go with it, that never was so tremendous a revolution of the moral order contemplated 
with such matter-of-fact composure The abolition of war was of course understood by the enthusiasts 
of commerce as an immense aclnevement , but it evidently figured in their minds as a vaster abolition of 
the coin-laws might, rather than as the victory it would be over passions, instincts, impulses continued 
through ages of inheritance from primeval man That it would mark a great moral departure in 
every way was of course recognized and joyfully proclaimed , but the reward of the great achievement 
reserved lor trade which occupied the foremost place in expectation was the unchecked advance of 
trade its( If 

The domestic lustory of that time is so poorly recorded that the new generation hardly knows how 
much ()l exj)lanation there is for hopes and forecasts so absurdly optimistic It has been said above 
that sixty ytais ago it seemed as if Science, Invention, Discovery, were all working for commerce as if 
liom a icscivc of equipment held back for thousands of years for its use when the right hour had come 
To most readers of tho m w volumes of the Encydopcedia Bntannica this will seem a more or less accept- 
able flow< I ol speech, meant to adorn and with no other meaning But in the known history of the 
world there have been stiango concatenations of change from unknown causes, sudden rushes to develop- 
ment as if by the opeiation of prepared forces biding their time and strangely hiding in concealment 
It 18 haul to understand how they should have been concealed Such occurrences, when they happen, 
naturally take the imagination of men, to their exaltation it fortunate, and our little flowei of 
speech desciibes one of them without much aid from fancy The reality is that though the human 
mind, and the piactice of inquiiy, and the diiection of it by the more importunate needs and aspirations 
of mankind, have been the same and ever active from time immemoiial, there never was such a 
display ol invention and discovery ot a certain order as that which suddenly began in the earlier half 
of the 19th centuiy It does seem as if these intellectual agencies, theretofore quiescent though not for 
want of instigation, had found their appointed time and hastened to heap their hoarded services on 
industiy and tiade The present generation is so familiar with the achievements of science in 
mastering the secrets and harnessing the forces of Nature as to be almost hlas^ with them But 
111 tlieii fast days these achievements were veritable wonders — wonders in themselves, their novelty, 
their voluminous advance , and since by some new mystery all seemed addressed to the aggrandisement 
of tiade, it IS not veiy surpiising that tliere should be an enthusiasm of commerce in which it was 
regal dec! as an instiument of Destiny The beneficence of its aggrandisement — that could be seen far 
bettei tlun than now Not long belore the rise of Modern Invention, England had labouied year alter 
youi in tho worst impoverishment ot a most glorious but most exhausting war Theie is a sense in 
which woiking men were light when they used to say that ‘'war makes good for trada" But the time 
in which it seems to do so is short, as the wais that England was engaged in at the beginning of the 
last and the close of the pieceding century were not, they were followed by many years of mdustiial 
lassitude , and this the people had to endure under a weight and a variety of taxation which the financier 
of to-day stares at incredulously Even when trade had begun to revive, the general distress was great 
enough to break out from time to time in violent disturbance, which even after 1840 was sufficiently serious 
to alaim the Government Such were the conditions in which the country stcxid when the released spirits 
of Invention and Discovery supplied commerce with their magic, easing its processes, enlargmg its forces, 
multiplying its chances, shoitening and smoothing every path that it came and went* upon Nor was 
there any tarrying of results To other wonders was added the rapidity with which (the enormous first- 
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advantages of free trade assisting) the whole country was filled with material prosperity and the 
knowledge of the way to more In twenty years the world was so transformed that no saying was so 
common as that if one came from the dead he would not know it foi the world he had left No one 

who IS able to oast back his mind from these times to those will lack excuse for the prodigious pride in 
itself which commerce then displayed, or wonder much at the extravagant elation of its dreams 

Unless some individual participants in the United States must lie taken into account, the 
extravagance was entirely Enghsh , but for that there is the further excuse that England was the buth- 
place of the New Day, the first recipient and distributor of its bounties. Nowheio else in the world (it 
has been said before) could the gifts of Science, of Invention, have been put to sucli use and increase The 
boast holds no longer, but in that day England had a population of artificers that could be ^ ^ 

equalled nowhere A very pretty breed has been produced in the United States since that time, ascend- 

but in the "'thirties" and "'forties” of the last century there was a largei and readier supply of nncy in 
mechanical aptitude in the British islands than any other nation could furnish The indis- 
pensable material to begin upon, coal and iron, lay ready to hand in matchless abundance, and the advan- 
tage of its possession was greatly increased by the coal and iron being found close together Beyond the 
seas which bounded all this good fortune wore many growing colonies, and one vast dependency with a 
swarming population all ready for the new traffic Elsewhere the enterprise of the country and the 
excellence of its goods had founded markets half over the world, and the road to those markets was familiar 
to the largest and best protected mercantile marine that the world had ever known From its geogiaphical 
position (which one great canal has strengthened and another may impair) London remained the most 
convenient port of distribution then open to trade , and, lastly, there was no lack of capital Though a 
comparatively poor country as measured by the standard of riches in these days, there was money enough 
in England for all the needs of enterprise, with a stronger backing of credit than any other could command 
The possession of so complete and unique a series of advantages was of course fortuitous, but (we know the 
universal superstition of mankind) in relation with the other wonders of the time it had a look of destiny 
It IS the loible of every great nation to conceive itself, at one period oi another, chosen to work out some 
mighty change for good, and if the dream was that commerce was to bring about a saving order of 
things, and to do so in the end by banishing war, it was a dream that England had more excuse for 
giving way to than her commercial power, potentiality, opportunity, supplied This is true because the 
ascendancy of the England of that day was not commercial only When the moral influences which she 
was to enhst for the extinction of war had yet to operate, England could all but ordain peace as the 
most commanding belligerent power in Europe That was her position at the time of which we speak , 
and it completes the explanation and excuse of illusions that were to be destroyed as completely as was 
the unhappy town of St Pierre, by similar forces though not of the physical world, and with the 
accompaniment of similar reflections 

There was also some egotism to pardon in this dream of the commercial redemption of man, foi at 
every view of it Britain figured as prophet, priest, pioneer, and the greatest gainer of all whether in 
goods or glory But it would be a far blacker fault to suppose the forecast a romance of selfishness, and 
thoughtless to deny it a superficial plausibility As we have said, the expectation that science -taught 
commerce would work miracles was not formed till marvels had been wrought To the eyes of the 
generation that saw its rise its bounties were prodigies , and though we should wonder now if it did not 
spread widely and rapidly through the land, it was a new thing then that it did And we have always 
to remember the times which that generation looked back upon Of wars there had bedi enough, 
whether for the good they secure or the ill they bequeath Poverty was universal Material prosperity, 
though not the noblest thing on earth, had become the first thing needful for all the populations of 
Europe, for the people of Great Bntain almost as much as any When in such conditions the means 
of material prosperity were suddenly enlarged, as if by a providential awakening of faculties half 
dormant in the human mind, and when the new dispensation had shown the substantiality of its 
benefactions and their fruitfulness, the thought that the people would never let those benefactions go 
was bred in the air That commerce would banish war was only another expression of the same thought. 
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or rather the expression of its specific meaning , and an the mood then prevalent, we can feel bow 
captivating was the persuasion that influences making strongly for peace and good-wiU would extend 
and still extend with the expansion of international traffic Nor was there any mistake as to the 
reality or the character of those influencea The mistake was in assuming their future predominance, 
in discarding the consideration that trade has other incitements than those which bring individuals or 
nations imder the rule of interdependence To be sure, rivalry with England for commercial supremacy 
was only thought of then by Englishmen os a pleasing impossibility, unless, indeed, for the United 
States in a hundred years or so But the calculation that commerce would abolish war, what ground 
did it stand upon ? It wtis that, convinced of the more substantial glories of peace, freed by trade 
intercourse from the barbaric prejudice of race, the European peoples would no longer allow the old wars 
for the lust of conquest and the pride of aggrandisement by subjugation But that should have suggested 
two questions at least firstly, whether in so doing the European peoples would contentedly resign all 
ambition to excel, whether they would not begin to think of striving with England for equality in the 
larger fields of the greatest good , and, secondly, what the difference is, m practice, between the con- 
tention ol individuals for trade and the strife of nations The usual resort in the one case is to cut 
rates,” m the other ? 

There were many men in England, of course, who doubted that the victories of trade could include 
extinction of the Old Adam m Governments and peoples in the summary way that was looked for, if ever 
at all , but a certain association of the new cult with religion strengthened the natural inclination to 
silence in face of a joyfully confident and very large majority Many of the best minds in the country, 
Sub* indulged the hope or permitted the behef, whicli soon found a creeping admittance into 

Muquent the legulation of public affairs Confidence in immunity from attack, acting congenially upon 
o/ljirer- official negligence which may hope to figure largely in England's epitaph, had impovenshed 
BuUonMi the Services , the Manchester idea covered the impoverishment with a spurious but hard- 
tuMhat veeanng moral sanction Mr Gladstone's first budget was a product of the time in its heyday 
It was framed in 18^3, — a large plan which,” said his colleague Lord John Russell, “it rejoices me to be 
a party to ” , and a boldly meritorious budget it was, with this peculiarity it included a scheme for the 
extinction of income tax, — a scheme, however, which was to be carried out by a comprehensive rearrange- 
nient of the national finances extending over seven years ^ Seven years of unbroken peace were needed 
for working out tlie scheme , continued peace thereafter was necessary lor its enioyment, and therefore, to 
the foreknowledge of its author, the success of his plan would have been but a pour nre if it ran but 
for a year or two after completion Confidence in the remoteness of war could hardly be more cleaily 
shown than by the proposal of sucli a scheme on such conditions , but the whole significance of this 
illustration of the persuasions of the time is not seen till we remember that Mr Gladstone's confadeiu^i 
in his plan included confidence that the House of Commons and the public would make no difficulty of 
its essential premisses — as in fact they did not That was done by war itself (the war in 1864) which 
even while the seven-year scheme was yet untried, had stalked across the horizon 

Irom the tact that Mr Gladstone's prepossessions on this great matter remained unshaken, since, 
indeed, they seem to have been little changed from first to last by the changing portents of his many 
years of life, he might be put out of couit reasonably enough as a too exceptional witness His views of 
the subject would liaAe to be regarded as a biographical detail (though far from unimportant in 
the case of so great a political personage), and not as a strangely common error of mind strongly exempli- 
fied ^ That, however, is what it was • If Mr Gladstone's policy and the conduct of it were largely 
determined by a conception of war as fast dying out under the influences of Industrialism and the 
“enlightenment of the ago,” he was supported m that idea by a widely diffused body of feeling 
which could not be turned from the logic of the Manchestej revelation Experience had no effect, 

' On this pomt Mr Sydney Buxton, his friendly histonan as Finance Minister, says “He was, perhaps, .too much inclined to 
hehere that, as he said in 1862 , ‘ we have sown our wild osts long ago,' and that the national debt would be never again appreoubly 
increased 
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observation went for nothing The wars that began m the middle of the last century, as if piovoked by 
the prophecy that there would be no more of them, were not only numerous enough to be convincing on 
that score, but offered strong evidence of little -changed and undiminished impulses to var In tlie 
Cnmean war the old-world motives were at work on all sides, and, when needed, m the old disguises 
the Eussian motives, territorial aggrandisement and the half-mysterious, often invincible stnuulus of 
race , in Turkey, forces once the same, but now called to the defence and not the seizure of spoil , the 
Principalities, revolt against subjugation , France, dynastic considerations, very peisonul , FngUud, pio- 
tection of threatened interests and a menaced " position in the world Half the battles in the ‘ frankly 
pagan” days of antiquity, we might say nearly all, would come into one or other of the8( desniptions 
The Austro-German war, a large-scale repetition of tribal conflict for ascendancy The Italian war of 
Liberation names its own character — again the lebellion of a conquered people, marked by all the good 
and the bad characteristics of its predecessors " in the dark backward and abysm of time ” Oi then tlie 
Franco-German war, which in all that relates to motive, intention, machination, assembled so many 
precedents from barbarism as to prove an unweakened heredity Had these wars been arranged to teach 
the lesson it could hardly have been better done Apart from the miscalculated influences of commercial 
intercourse, the wars of the latter half of the 19th century might well have revealed a growing unwilling- 
ness, a restraint, fathered by wisdom and mothered by kindness , but if any change to that effect liad been 
going on, it was little more appreciable by the senses, when the hour came for discovering it, than the 
meantime weather-wearing of the hills Yet, despite all this positive evidence, belief in the antiquation 
of war as a working fact of the day maintained its existence 

It would have done so less vigorously, no doubt, but for certain principles of political economy from 
which false pictures of the future were drawn In making these pictures you took the world as it was 
saw it imbibe from ever-multiplying sources of information the true principles of international trade, and 
enjoyed the pleasure of each in finding out that the broadest principle ot all is the easiest to follow It 
18 , of course, that every people should devote itself to the supply of such commodities as the natural 
resources and aptitudes of the country enable it to produce most cheaply — the surplus of these 
being exchanged for other commodities produced elsewhere under similar conditions You saw that 
obedience as by compulsion followed the undorstandmg of this first principle, it fulfilled itself by 
liecommg known At once, therefore, the nations were brought into a combination in which each 
secured its utmost profit to the advantage of the rest At the same time, the coinfoit of each being 
dependent on the harmony of a now organic whole, a universal interest in the maintenance of peace is 
established Viewed, then, under these conditions, what a picture did the working world present to the 
fancy of our island philosophers fifty years ago ^ Here stood England, incomparably rich in the means 
and appliances of factory work, machine work, engineering, mining Busy and apt in all industiial aits, 
especially in those which the newly-employed agency of steam quickened and cheapened, her cities weie 
fast becoming factories, while fleets of earner ships were at hand to convey their products wheresoever on 
earth they were a want England’s part in the univeisal harmony was plainly appointed therefore , she 
could but call her labourers in from the fields and become manufacturer-in-chief for the rest of the world 
Looking abroad upon this unadvanced remainder, there was France, confectioner of many articles of taste 
and luxury — wine-grower, too, for those who did not drink beer, France had always understood her rdle^ 
and would go on with the production of her incomparably elegant superfluities Elsewhere were broad 
cornlands, abundant and cheap grazing lands , here the people would address themselves with contented 
assiduity to their old-woild employments, raising a commercial surplus of wheat, hides, tallow, bristles, for 
distribution from British ports And so with many another scene of tranquil industry An uncommer- 
cial Kussia, a peasant Germany, numbers of what may be called country States, would become emulous in 
the production of food-stuffs and raw material, their rural lowliness being enriched and adorned by good 
things in exchange * 

It may be that this bright vision of promise has not the embodiment of print in any of the 
political economy books But its warrant is there, and since it was not the work of imagination 
so far as any oqe knew at the time, but a forecast from the teaching of a science impregnably logical, 
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we can see how it may have served to counter the lessons of those 19th-century wars The truth 
IS, however, that while the logic of the political economists remains all that it was, the forecasts 
drawn from it ever go wrong, and none so completely as the more important and impressive of them 
We have hitherto spoken of those that related to commerce and war as failures, as unconfirmed , in 
truth, they have been destroyed by violent disproof The co-ordination, the interdependence of 
commercial exchange (what you can best supply for what we can best supply) has an almost esthetic 
beauty as a principle , it was thought so obviously sound, and its advantages so equitable as well as 
great, that it must prevail wheiever it was known , and no doubt its adoption in the spirit and meaning 
of Its propounders would have been a powerful means to the extinction of war But it was adopted 
nowhere The nations are many, and in different conditions of existence , but none of them would 
consent to a system of international trade the first recommendations of which were the utmost economy 
of advantage and the promise of abating the most dreaded cause of misery and waste Why ? The 
explanation is suggested (not, of course, for the first time) in the foregoing paragraph An uncommercial 
Russia had no idea of remaining so A peasant Germany could not definitely resign itself to that order 
of existence, however much it might be solaced and dignified by music and books If Industrialism is 
the only real hope of human advancement, as Mr Spencer preaches and as many governing men have 
believed without reasoning about it much, it is a social duty to open and keep open the means of 
employing all the industrial gifts, inclinations, aptitudes that exist in the community If a great 
commerce gives strength to a nation and substantiality to its enterprise, then it is a national duty 
to strive for the possession of a great trade There are no circumstances in which either duty can be 
properly neglected , and since their performance comes under the wholesome ordinance of competition, 
since also they may be carried far without trespass and farther yet without unfair aggression, it would 
even be absurd to subdue such duties to the eternally limiting scheme of the professois But there is 
more in the facts than this Were there no more, if, that is to say, these national duties not only could 
be but habitually were carried out within the bounds of contention proper to trade, every nation might 
make its own fair growth, the professional ideal might be left to its unfructuous loveliness, and yet there 
would bo a happier likeliliood of the decline of war But in all such matters we have to reckon with 
the inveterate fact that the relation of nations to each other is not the relation of individuals in the 
same community Probably there ought not to be any difference, but there is, and it is immensely great 
As a consequence the bounds of contention proper to trade in the citizen's case widen into license 
when the contention for trade is international And thereupon comes the fact that a great commerce 
18 envied not only for such uses as capital stands for within the community, but as a mark of ascendancy 
and a means of success in other fields of contention far older and more honoured than the struggle for 
new markets The pride of command, the glory ot conquest — the strongest collective passion of tribes 
and nations from their beginning, if not the only one — must be served A great trade affords the 
most effective service in the unending conflict of national ambition, and trade itself is in our day as 
closely associated with international conquest as tribute was in times of old Extension of trade and 
expansion of empire mean the same thing in most European tongues They cannot be uttered without 
calling up visions of the fleets and armies necessary lor acquirement or protection , fleets and armies 
which become more numerous and powerful as the rivalry increases which is little else than war 
in abeyance 

These conditions, which apply equally to the European States inasmuch as they aspire to greater 
domination oi fear to be dispossessed, must change entirely before it can be said that commerce and war 
are at variance Change there has beeh of late, increasing at an accelerated pace year by year , but not 
in the expected direction The rivalry intensifies among the European States as they rise to a nearer 
equality in power , the number of aspirants for empire has increased, making their claims good in the 
old way by building fleets and adding army corps to army coipis Yet more unexpectedly, a vigorous 
Eastern State has come into the ** world-conflict ” for trade and territory, with a retinue of ships and 
soldiery magnificently armed Now, this is a nation which did maintain within itself, for hundreds of 
years till the other day, all the functions of a full and busy social life, even to the finish of the arts. 



PREFATORY ESSAY 


XV 


Immediately upon that surprise another and far greater nation drew out from its own httle universe 
of self-content, to enter the field of Impenahsm Very much because the Americans are not Orientals, 
but Europeans even as Britons are, this is the more instructive case of the two ior though the 
conscious motive of the United States in entering upon the Spanish- American war was to stop a useless 
waste of life under relentless misrule, one result of that war was increase and acknowledgment of the 
desire, irrepressible though long-pent, to give America a place among the conquering pooph a It is idle 
to talk of it, impossible for all but a very few minds to think of it, as a vain desire But, how( ver it 
may be consideied from the moral, prudential, psychological points of view, that the dosiie exists 
and prevails is much to the purpose of this discussion Acknowledged by the world as a gnat hecausc 
vastly capable country, America possessed all tliat could be won by industry un taxed and uiKhofktd 
by militarism (as Mr Spencer would have it), and by the undisti acted use of the higlust commercial 
faculty It did not suftice Long before the war, there were many signs in America of a coming 
change The conditions which made obedience to the curbing of national ambition more inviting 
than obedience to that ambition had passed away , and, as was said at the time, it was not in the 
unrcgenerate nature of things that a strong, numerous, capable, proud, and stirring people should be 
content for ever to confine themselves and their influence within the bounds of home government 
But it would be superfluous here to go into motive, enough to state it The question being 
whether the tendencies of civilization run toward the extinction of militarism by industriahsra, 
two powerful nations which have hitherto held aloof from the struggle for empire march into the 
arena with horse, foot, and artillery, and thus make contribution to the answer One is of tlie outer 
East, and not unlikely to bring another Eastern people after it, or even the whole race to which it 
belongs The other is of the West, a nation which, having come to full giowth upon a religion 
proscriptive of " world-pohcies,” and having prospered beyond all dreaming as a selt-contained industrial 
republic, decides that as a career it does not satisfy To be complete, it must bo a career of conflict and 
dominion , with enlargement of trade for business justification, but moie looked to for a becoming share 
of ‘‘ the glory that was Greece and the grandeur that was Rome And so, with a right-about tace, the 
American people turn from their entirely successful experiment m industrial monasticism, hasten 
to build fleets of warships, and launch forth upon the ancient ways of national emulation 

It must be agreed that if more impressive evidence of the tendency of change than this can be found, 
it must be very convincing , and there is such evidence We come back to the old countries of Europe, 
and looking to the agencies of civilization which were to have worked with the amenities of trade to 
abolish militarism (a disagreeable word, but inclusive of intended meanings which " wai ” does not 
express), we find these agencies employed in bringing about an entirely different result Nor is their 
working partial, unless in one particular the most unexpected where every expectation has been 
falsified The civihzing influences of the time force militarism upon people and pnnees alike, * 

but most upon the peoples The pressure is felt, though unequally as yet, where empire is weapon 
a possession and where it is an aspiration , and commerce and labour call eagerly upon mili- 
tarism in the one case for the protection of trade acquired, in the other for the acquisition of trade desired 
The eflect of these crowding civilizing agencies as they tell upon the " dim populations ** of Europe 
IS readily traced out One of them is the closer intercourse of men by the " abolition of distance '' between 
village and town, but more especially by " the effacement of the physical barriers between nation and 
nation” — these beneficent changes being the work of our railways, steamships, telegraphs Another 
IS the diffusion of education, and a pnnting press that cheapens the means of enhghtenment so 
bountifully that every man may partake For the dim populations these are the most effective 
civilizing influences, though no doubt there are others And now what are their mam results for 
the masses personally, practically, as citizens and industrials? The answer is that the extension of 
civilization means extension of the demand for the appliances, comforts, and luxuries of civilized life 
The effacement of the physical barriers between nation and nation is more famous for enlarging 
acquaintance with these things, at least by sight and hearing, than for softening the hostilities of race 
by personal converse The abolition of distance between village and town has the same effect. 
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besides affording to villagers a readier means of seeing what it is to be a town artisan and not a peasant 
And so the first employment of the commonest and most powerful agencies of civilization is to bnng 
close to the eyes of poor men what others enjoy, to give them a taste for it as well as a sight of it, and 
to inform them at large on the subject by every pnnt that finds its way into the hands of poverty But 
the higher living so naturally coveted, and that certainly represents civilization however much else that 
better state may mean, is not obtainable by the wages of rural labour , and it is not labour alone that 
seeks the higher living which civilization commends and demands Hence proceeds the enormously 
increased and increasing eagerness for trade, for factory profits, which has seized upon the European 
nations , although, as we remember, they were to have played a more philosophic and harmonious part in 
the commercial economy of the world Hence, but with added cause, the raging desire for colonies 
which broke out not long since, the competition for an exclusive hold upon distant fields of enterprise, 
which IB business beyond all doubt, and necessary business, but not of the kind that turns spears to 
pruning-hooks We have said with added cause," for where the wants of the people move them to 
discontent (civilization being a prolific cieator of needs and appetites) Governments are taken with 
anxiety They become eager for commercial empire as a provision of wealth and comfort on the one 
hand, as the prevention of social disorder on the other Seeing how rapidly and adventurously the still 
exploitable portions of the earth are staked out for occupation, Governments and people are agreed that 
their purpose cannot be achieved by waving palm-branches from the doors of empty warehouses No, 
but (m short) by the waving ot the sword , by the use of it on occasion , by the maintenance of large 
armies to have and to hold , but especially by adding ship to ship, rediscovery being made that sea- 
power IS the secret of empire, very much by the control of trade 

So far we have viewed the matter from the side of the nations which strive to acquire, the 
difference when we look to them that possess is only that between the offensive and detensive in 
warfare Be his condition what it may, every intelhgent Briton knows whether the wider diffusion of 
commerce and the more general interest in it abroad do or do not reduce England’s obligations to 
stand well armed He may doubt whether the great “ world - movement " continued from the 19th 
century into the 20th is for trade for the sake of empire, or empire for the sake of trade , but he 
sees tliat in either case the upshot is that British commerce needs the sword of defence more and more 
► No doubt it needs other defence, such as firmer energies and a keener outlook upon business would 
supply , but this also is understood, though by no means as a substitute for the protection which the 
greatest navy ever seen is not too great to secure This is for defence against a sudden blow, and is so 
vast a navy because the captivation — no, the necessity of commerce for other nations brings a sudden 
blow within probability Nevertheless, up to the time when these pages are wntten, this which is a 
clear is not an animated conviction in the pubhc mind And yet, when the consequences are considered, 
failure in defence of a great and long -established commerce is far more serious than defeated 
endoavoui to set up an empire of trade, or militarism, or any other The difference is provided by the 
law under which the luxuries of to-day are the wants of to-morrow A solace for poor communities (as 
for all poor folk), this unfailing compensatory law imposes on the rulers of England a far sharper 
responsibility than they have ever yet revealed a consciousness of There is poverty enough in 
the country, Heaven knows , but take the mass of the population, excluding those who would be called 
rich by working men, and we shall see that many things which were the luxuries of a well-remembeied 
generation have now become absolute needs The trade of the country has been good so long, that a 
share of its benefits not at all too large, but larger than is commonly reckoned, has spread down through 
the multitudes of a newly-created lower middle class " to the working population And there we find 
many who not only know by sight, and hearing, and sensibility the sweetnesses and decencies which 
civilization requinss, but, thanks to the wages supplied by an abundant commerce on the one hand, 
thanks to the cheapenmg of all manner of civilizing refinements on the other, have made imperative 
wants of them by habituation If this is to be regretted we mW be sorry for the better good which a 
nation draws from the enrichment of industry , for that better good is a common people in which the 
lower refinements and the higher decencies of life become aheer necessities That, however, is by the 
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way Now, even a gradual attainment to such advantages is preferable to rapid acquisition , but being 
acquired, and having become constituent in the life and character of the people, what would it be 
to be stripped of them suddenly ? We should listen to the truth that speaks in us when questions so 
momentous arise, and not be afraid to do so Were the blow to fall which is a reasonable con- 
tingency if great fleets are not a foolish waste, it would be virtually (war is quick work at sea) a 
matter of a few weeks , the trade that feeds numberless factories would in that brief time depart , 
ransom under the name of indemnity would impose its intentional burden , and then the law ol which 
we have spoken would fulfil its round The needs that once were luxuries, and then became both the 
signs and the substantialities of social advancement, would be so many privations bitterly felt but not 
of the rousing kind. In other and perhaps more obvious ways they would be demoralizing privations, 
and of course an added quantity to those which were the common lot of the common people in the bad 
times at the beginning of the last century 

Drawn from the most grateful benefactions of trade, these are reasons for a vigorous alliance of 
commerce with armed Force, and the fuller the benefit the better the argument There have been 
times, as we have said, when this combination under the British flag was little else than piratical , it 
had been so under other ensigns a hundred times before is so now, and will be found at the same game 
as long as this world is made up of various races and nations at different removes from barbarism or at 
different stages of decadence So long, therefore, it must also be a defensive combination, in which 
state it may not only play a natural but a humane and a righteous part We have given some reiisons 
for thinking so in England's case Were there a better case, an empire more amply endowed with 
wealth and power more nobly employed and widely shared, it would make a better argument Such an 
empire would perish under readier attack unless more formidably armed. 

The benefactions of commerce have never been more loudly celebrated than in these days they are 
as the beauty of Helen, with (perhaps) a more interested call to strife But commerce has its vices, and 
they should have a greater share of attention Domestic vices, as seen in the crowding of cities, the mass- 
ing of misery, the physical degradation of the people, and in some other things that make for meanness, we 
do not concern ourselves with The relation of commerce and war is our theme, and there are ways in 
which commerce works in that relation to extremely bad effect One of them is by keeping up 
an incessantly reckless cry for new markets It is a cry that natuially commends itself as a 
proof of energy and a sign of ever-conquering advance , there is too mucli evidence, consulai 
and othei, of a different explanation. Are the old markets filled before the cry for new ones is 
raised ? That they are is assumed from the repetition of the demand , that they are not is proved by 
the one fact that within the last thirty years a newly-risen nation of traders has grown rich by gleaning 
in fields of enterprise where, it appears, British merchants were disappointed with the main crop Eng- 
land’s markets ? England’s markets abroad have been so numerous, so various, and so firmly held by virtue 
of first occupation, that they should have sufficed to this day by close thought and assiduity Most of them 
wanted and would have repaid, as they have repaid later incursionists, the cultivation that a town shop- 
keeper spends on his town customers Our commerce could not descend from the dignity of wliolesale 
export to the petits mm which its rivals have introduced into the trade , would rather sweep up the 
first gains of an “ unspoilt ” market and pass on to others entirely new By disdain of small business, 
by contempt for the little cares that win small business, by a preposterous philistine habit of treating 
foreign tastes and preferences as whims that ought not to be humoured, Bntish commerce shortens the 
harvest of its opportunities while ever reaching forth for more ” , Now this was well enough, no doubt, 
when many populous lands had been little visited, and when England’s competitors for trade to far-oft 
places were few and of small consideration But all that was changed years ago , we have just been 
recounting the portentous how and why All the greater nations are fightmg together for new maikets, 
oftener than not by their Governments sword in hand , and nearly all are animated by a fiery opinion that 
England has more than her share, to their injury Notwithstanding this opmion England must hold her 
own and keep her high place But it cannot be done with ease , and the ** commercial interests ” of the 
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country should know that when in such conditions they clamour for new markets, the old ones bemg 
lazily or ineptly used, they do a gnevously unpatriotic thing The armed forces of the country may of 
course be called upon most properly to protect the commerce of the country, and perhaps to extend it , 
but not to extend it on such terms as these 

More senous in itself, and yet more serious because quite unchecked, is another vice the reckless- 
ness of commerce in educating barbaiism in the methods of war, and supplying the weapons it is taught 
the use of The teaching is not always systematic or direct, but yet it goes as far where the taught are 
not savages or just emerging from savagery, but advanced from that state by many steps, and therefore 
more adept, and again on that account more dangerous pupils The Abyssmians may be mentioned as in 
this category , much pains have been taken to bring the Abyssmians within the European 
system as a properly-equipped military people And direct teaching goes farther yet in the case 
conaclence Chinese, wlio are not at all barbaric in the sense of being unformed and unpolished, but 

in the first place eminently capable, and in the next fixed in a civilization which is antagonistic 
in the highest degree to that of their instructors in warfare Most of the commercial nations of Europe 
have competed foi the privilege of imparting this instruction, which if ever it becomes effectual (as 
there is increasing reason to behove it will under the stimulus of hatred for its original teachers), will 
probably add to the armies of the world one of the most disturbing ever known Yet it was but for the 
sake of a little trade (supply of war-material chiefly we may suppose, or the opening of doors to 
concessions ”) that English, Germans, and others beside Russians, have played the pait of drill-masters 
and gunnery instructors in China No doubt this was done in belief that the Chinese were too inept 
and spiritless to turn their instruction to account Europe had that excuse, such as it was — the 
excuse of a hazardous, unnatural calculation But the error of politics and trade — yet of pohtics far 
less than trade, with its compelling cry for new markets — remained unabated when there was plentiful 
reason for suspecting it As the commercial eagerness of Europe increased, it was accompanied by 
yet more heedless provocation of the spirit that detested it, and by further lessons to the Chinese 
in the feasibility of expelling their invaders However, this is not a chapter on the awakening ** 
of China The intention is only to recall the reckless induction of war in that much misunderstood 
country, and the culmination of the error when the European Powers felt themselves driven to the 
necessity of settling government at home on commercial empire abroad In truly barbaric countries, as 
in nearly all parts of Africa, trade carries on with a like carelessness of the fact that its most positive 
civilizing process is the one that a Zulu or a Basuto, for example, is by nature, education, situation, most 
ready to profit by No doubt he also acquires some of the amenities of civihzation — those that fall 
away with such astonishing readiness from its white pioneers when their business lies in an india-rubber 
tountry Much more lightly, however, do such graces sit upon the tribes of fighting-men who are being 
taught the Chinaman's lesson in more indirect ways No doubt this cannot be avoided, but it might be 
hindered or delayed, whereas trade (which must be considered as an entity without regard to its 
eccentric members) seems to be quite indifiercnt on that point Anything which, by observation, or 
experience, or provocation, or all three, may tram these half-savage millions the sooner into formidable 
fightmg-men is tolerable to trade, if in the meantime business is well served by it This is no mere 
peccadillo, but a vice which, considering how rapidly the world narrows, and how much more speedily 
consequence follows upon cause, becomes signally unpatriotic 

To these unpleasant portents others have been added so lately that their scope can hardly be 
measured Tariff-wars are new, as intended by the Government of one state to defend its trade from 
subversion by another, or to force from another trade advantages Commerce having risen to such 
importance in international rivalry, at the same time standing for so much between Governments and 
peoples, it may be that tariff-wars have been invented to stave off more dread complications,” upon 
which, indeed, tariff-wars seem to merge sometimes In any case they witness to the command of 
trade in the world's affairs, and to its fertility in matter of direct quarrel A sudden development 
of the Amencan system of " combines ” offers an entirely new view of a possible future, in which the 
financial machinery which obtains command of the whole stock of some indispensable commodity may 
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find empil^ent more august State employment is intended state employment m a scheme of war 
without bloodshed A Government about to declare war arranges with an expert syndicate to obtain 
control of the whole supply of certain food-atufFs for a certain time, and paj a in millions — as a Govern- 
ment about to declare war against a strong Power could well afford to do for such a purpose-— to keep 
this food from the lips of the people to be attacked Anticipated result, famine from the earliest possible 
moment without the usual preliminaries of slaughter and blockade, or a demonstiable eertaintv of 
famine, which, presented at the right moment, would compel submission on the one side, md < onfer 
triumph by mere cash transaction on the other The plan is simple, almost certainly woikable and sine 
of commendation on grounds of humanity And it has a particular interest foi England, because it 
would fail agamst any but an island state, as England is, and one that is open to staivation in i similar 
degree 

Such being its limitations, there is almost as little likelihood that Finance will abolish wai tint 
Commerce should , unless we admit the conjecture that a time will come when the great twin biethn u 
will build for themselves a throne of dominion so mighty that to command its own peace will l)e the 
banishment of war Meantime all pievious conjecture has peiished in disappointment and worse loi the 
influence of commerce was not the only trust of those who looked for the decline of war Their 

The 

expectation was that the characteristic intellectual agencies of the last century, the invention, shrinkage 
the discovery, the high mechanical science which equipped trade so magnificentlj , would abet 
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the suppression of war by direct operation But that they stood for enlightenment, demon- 
strated the superiority of the arts of peace, added to the number of good things which war should tike 
shame in destroying — such vague considerations as these seem to have been the onlj foundation of what 
was hoped from them Yet there was some specific argument, as we have seen , and this too has gi\(n 
way Nothing was reckoned upon more confidently for a great mixed crop of moral and matenil good 
than the bringing of the world together by the shortening of distances and the multiplying of moans 
of communication One unexpected consequence of these real blessings — the driving of Governments 
yet faither into militarism for the sake of trade — has been already noted But there have been other 
results which, instead of reducing the need for armies and diminishing then cost, increase both 1 lie 
bringing together of the various families of mankind has been accomplished witli great success as to the 
material part But as to the moral efiect, it must be reckoned as much worse than nothing, a( cording to 
evidence brought down to the second year of the new century Theie were occasional bursts of fury 
between nation and nation m the less neighbourly days of old In these times there are occasional bursts 
of fury as before , but, moie remarkably, the intervals are filled with incessant bickerings among the 
peoples The relations of the Governments remain what they were, with only one substantial diflcicnce 
they are sometimes gravely embarrassed by these bickciings, which do not make foi peace 

But as the world is brought into an ever-narrowing compass, other consequences eiifeiic which boar 
more directly upon militarism Frontiers close m , and as distances diminish, as time contracts and 
movement becomes more rapid, larger armies must be kept in readiness to meet or forestall a fex The 
facilities and appliances of war being what they are — thanks to the abounding mercies of science and 
invention — sudden conquest must be provided against , and since fifty thousand men may be rt mlered 
useless within a fortnight of the proclamation of hostilities, large reserves must be kept on a looting of 
instant readiness Armies thus attain to more importance than they ever had licfore, do in lact bocouu i 
more immediate and more costly necessity , and this they would be, it seems, if onlj because of tlie conticu - 
tion of time, the closmg of distances, the acceleration of movement But modern armies must be laigc lor 
another reason the tremendous forces of destruction to which they are exposed compel provision of a 
corresponding “ margin ” for repair These immensely destructive forces are among the most piodigal 
gifts of invention and science If armies are so costly a necessity nowadays, it is not only l>ecause they 
must be more numerous, but because science and invention are tireless in providing ever more terrible 
and still more expensive engines of war’^ Hence the need of additional taxation, ind therefore of 
additional trade, and therefore of increased competition for trade The good genu of the 19th century 
have done great things for the material welfare of mankind, but what ha\e they done for peace ^ 
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Peace has been little favoured by their labours indirectly — their direct labours have been Mnduously 
addressed (no doubt with the best intentions) to enhancing the devastation and the waste of war And 
their works continue 

When this unexpected outcome forced itself on attention, second thoughts discovered m it the very 
thing that would extinguish war most certainly and speedily War would become so costly, above all it 
would become so dreadful, that it would not be endured. This remained a hopeful belief for some 
years, and it was not without reason It was not without reason then. Since then war has been 
provided with far greater terrors, and once oi twice it has made sucli havoc, in a space of time 
terrible in its brevity, as was never seen liefore under the sun Yet humanity does endure the excess. 
There is no sign of its being shocked in the least Invention is still at work upon improved means of 
ravage, and the State sjiends more and more on its productions amidst little complaint For commerce 
prospers in rcliauct on war , war is everywhere pledged to commerce , and the old order reigneth still 

Tliere is no more demoustiable truth in mundane aflaiis tlian this, and none, of course, that com- 
pares with it lor importance Should we not acknowledge it, then ? To deny would be as reasonable m 
these days as to doubt tliat the original forces of Nature still operate by contention , and therefore it is 
not denied But it is a truth that we conspire to cloak from ourselves and each other, not only 
fobeBhed there is so much m it that disappoints and even appals, but also because it awakes in 

US a feeling of shame And these are not had reasons foi silence, which would be blameless 
enough weie it nevii allowed to obscure the facts, and if it were not accompanied by certain hypociisics 
ol a (listiiK t, dcmorali/ing chaiactcr But then it has those disadvantages, and to get rid of them would be 
a great rofoim Now tliat would be done with suflicieiit completeness by quiet recognition that the intei- 
national idatioiis of mankind are what they are that is to say, barely redeemed from baibarism, however 
well gloved they may he in our day Sincere (udea\our has been nude to bring them under the rules 
that govern civic eoinmiuiities, and not ejuite without success In iKaee time, indeed, the success appeals 
c-onsiderablo , nevcithebss, it is but superficial Those relations aie still rooted in the primal older of 
things, and at every disturbance show that they aie Now tins is a time of gieat disturbance, and likely 
to lost Why, then, should we not acknowledge to ourselves the unregenerate character of international 
relations, and act nut as if it were a merit <o misunderstand tliem ? To do this would be to clear awaj 
the doubts that Imiig upon the obligations of defence , or m case the offensive-defensive should be foiced 
on us, we might then undeituke it without resoit to false and unworthy affectations of saciifice to moral 
compulsion 
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MMftICi — The art of mosaic has never been deeply 
implanted in the artistic sensibilities ot the north of 
Europe, nor has it been employed much either in h ranee, 
or fleimany, or England It ceased to bo generally adopted 
in Italy when freseo, oil, and tonipeia painting tame into 
vogue Gothu luhitecturc is ill suited to its robust 
claims as a decorative art, and the incoming of fashion 
for the 1 itest and least interesting development of classical 
architecture, “Palladian,” divorced not onlj it, but mural 
painting also, from all aiehitectural schemes To be pro 
jKrly consequent and eftective, buildings, ecclesiastical or 
public, should bo constructed with the intention of being 
covered almost entirely by mosaics, which demand rich 
enviionment, marble or other eoloui , mosaic is essentially 
a colour medium It is therefore scarcely surpnsing that 
when mural decoration liecame pro eminently pictorial, and 
gestures and expression grew complicated, elaborate, and 
naturalistic, an art limited in its powers of presenting such 
manifestation of lealistic design was relegated mto the 
limbo of obscurity 

There are no instances of the use of mosaic in England 
after the Koman occupation The Normans, who derived 
it fiom the Greeks and Saracens, and ado[)tod it in Sicily, 
did not import it either to 1 ranee or England Although 
T nglish churches, and Fanch also, were highly dccorat^ 
with jiolychroray from early tunes up to the Ibth centuiy, 
there is no evidence of mosaic ever having been used 
The revival of a school of mosaieists m Rome during the 
17th century, employed in the decoration of St Peter’s, 
and here ancl there sparsely engaged m other churches, 
led to the idea which Wien would have earned into effect, 
namely, making use of mosaic for the cathedral of St Paul’s 
in London , but his scheme, if it was ever really enter 
Uined, was not carried out, as we all know , and the art, 
which might have become the fashion in England, remained 
an exotic Even late into the years of the 19tji century 
mosaic decoration was regarded by classical punsts as a 
barbarous art, and the glonous decorations m that material 
to be seen m Sicily, Italy, Greece, Asia Mmor, and Russia 


vveto disiegarded as works of high art They were m man} 
easts cut out to provide room for extravagant and vulgai 
designs in fiesco or tempera, unmeaning, midecorative, and 
wholly abominable as decoration Those Roman mosaics 
ovtr the altars in St Peter’s, being copies of celebrated oil 
pi» tuies, while they cannot bo denied excellence as such 
and marvellous dexterity, reveal the worst possible tastt 
for tlipy attempt to represent adequately, in cubes, touches 
of the brush which were spontaneous, fluid, thick and thin, 
and as sensitive and siiontaneous as the finger pressure on 
thi violin stiing, so accurate that the least deviation from 
absolute position produas discord The only service 
which such a misplacement of labour and of material can 
be said to have rendered, is, that when the original oil 
pictures have been destroyed by time, these inadequate 
copies of them will remain In fet Mark’s in Venue 
Titian, Tintoretto, Veronese, and other oil jiaintcrs of 
lenowii failed when they put into mosaics designs fitted 
only for easel pictures Dee ply indeed is it to be legretteel 
that the mosaics (of which there still remain a few un 
restored in St Mark’s and in various churches in Italy and 
bieily), designed and executed by Greeks, were cut out in 
the liith century and later, to bo supplanted by designs 
which, however good in themselves, are entiiely ill adapted 
to the restricted conditions wliith are the strength and not 
the weakness of mosaic treatment when used in perfect 
justihc alien of its capibihties 
These restrictions are many, and some are obvious In 
the first place, mosue is not suited for a small scale of 
design It IS true that in the Opera del Duoino in 
I'lorence there is a miniature mosaic (executed in the L’tli 
century) of extraordinary beauty, winch must have laken 
a lifetime to execute, but still this remains a curiosity, a 
bit of ciaftsmanship, rather than a great work of art 
There is also a copy of Mr Holman Hunt’s “lindiiig the 
Saviour in the Temple,” executed for Clifton College by 
assistants in Messrs Powell’s establishment in Whitofnars, 
London , it is admirably done, no doubt, but it is a long 
way behmd the original, which is a design wholly ill 
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adapted to mosaic Tliere are several other instaiieee, 
notably one by Mr H Holiday of **Tht Last Supper,” 
where mosaic has been emplc^ed to translate a beautiful 
design, which would have l^n more satisfactonly executed 
either in oil or water colours There are also several 
isolated figures in mosaic in cathedrals and churches of 
Fngland, small in scale, of good workmanship, but failing 
qvd mosaic, because had they been done in oil or temjjera 
colour their design would have been better justified. The i 
{inmal and most obvious limitation is m matters of detail j 
— detail as regards a multiplicity of forms, many grada- 
tions either of colour or tone and naturalistic accidents 
In this res{>ect good mosaic is like good haMo relievo, it 
is accomplished by firmly pronounced outlines, unconfused 
masses, large planes unbroken uf» by small adjuncts, and 
generalized and conventionalized forms and simple colour 
>So all small curves, as well as small tints, should be 
eliminated, liccause it is not in the nature of the material 
to do them justice One can scarcely conceive a choice less 
happy for mosaic than the centre grouj) taken out of the 
upper jKirtion of the Disputa fnsco in the Vatican by 
Kaphael, yet this florid piece of niork, so facile in creation, 
was chosen to lie executed on the eastern wall of the 
morning clia})el in bt l^iul’s It is admirably copied as 
far as it ges s, or rather as far as the material {permitted, 
but hopelessly wanting in the 8j>ontaneity and charm of 
Kaphaers delicate and sketchy \koik 

It 18 useless to illustrate the many similar mistakes that 
have been made They wore made in some of the earlier 
work in the choir of bt l^aul’s The best example of mosaic 
on a small scale is in Kavenna, the tomb of Galla i^laculiu , 
the best upon a large scale is the great Christ at the east end 
of the cathedral at Monrealo These two v oiks absolutely 
justify the means to the end Interesting are the 
designs mode by Sir Edward Burne Jones for the 
mosaics for the Amoncaii church in Home, but the execu 
lion and colour are alike monotonous The cathedral of 
Ohester contains a s( ries of mosaic ])ictures designed by 
Mr Clayton The Guards’ cha[>el in St James’s is adorned 
likewise by the same artist, under the direction of thi laic 
Sir Arthur Blomiieid In the chapel for the school at 
Gigglesnick are mosaics designed by Mr Tackson, K A, 
admirably and broadly treated in true mosaic character 
these were executed %n situ and not, according to the 
modern habit, u|K)ri paper, away from their environment 
and by a foreign firm Those mosaic pictures which arc 
})laced 111 nu lies in the great gallery of boiith Kensington 
Museum are failures qud mosaic, though the designs in 
many instanas art fine, notably those by Lord Leighton 
and Mr Val Prmsep , but their execution is umntorcsting, 
because the cubes are laid so flatly and so evenly that thej 
suggest an oil pit ture apjihquS upon a flat ground 

Messrs Powell have Iweu employed on several occasions 
to decorate churches with mosaic This firm has adopted 
the old stylo, and reji cted the new one initiated by Dr 
balviati of Venice If we observe the surface of a fine 
Greek mosaic, such as that of Andrea Tafi in the Baptistery 
of hlorenco, or the few remains of unrestorod mosaic in 
St Mark’s, Venice, or indeed other works scattered o\ti 
Italy, we shall see that it is rough, not smooth , that the 
cubes are inogular in shape that there is always a space 
of the ground colour k ft, red or white, an(| visible between 
each cube In modern luosau , with rare exceptions, restora 
tion or other, the cubes have been jammed up closely 
together, and the surface is as smooth as a piece of paper , 
thereby is engendered a mechanical and uninteresting 
surface, over winch light )>lay8 with monotony, and hence 
that brilliant and scintillating effect so essentially the 
character of true mosaic is absent The tendency in 
modern times has been to rival the smoothness and general 
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apiKsarance of an oil picture, which is the very antipodes 
of the nature and demands belongmg to a material emi- 
nently structural and therefore eminently m harmony with 
building construction This defect, and it is a grave one, 
is evident m the works in mosaic more or less recently set 
up in Pans, notably in the apse of the Pantheon, the east 
end of the Madeleine, and the vaulting of the great stair- 
case of the Louvre Those m the apse are finely designed, 
but scarcely look like mosaic, those in the Madeleine still 
less so, and the last not at all These several mosaics were 
execut^ by the 1* colt Mosaique, long established in Pans, 
but they are far from interesting or satisfactory 

The artist who designs for this material must set aside all 
the pnnciples he has Teamed to estimate in paint, either of 
oil or temi»era As an instance of a painter, pre eminently 
delicate in his colour and tone, failing as a mosaic de- 
signer, we may quote Ciniabue, whose beautiful designs in 
the cathedral at Pisa would have been far more efiPective 
had the artist painted them ujion the wall with the 
medium in the requirements of which he was so great a 
master Ihe same criticism may a])ply to the mosaics in 
recent years set up on the west front of Santa Maria del 
I lore in Hortncc These look like oil pictures One 
would never imagine, looking at the cartoons for them in 
the Opera del Duomo, that the artist had intended his 
designs for any other material than that in which they are 
executed — oil colour, so, when translated into another 
material, they retain their special elements of character, 
and look to bo what indeed they are — copies in glass cubes 
of pictures Tilt very first pnnciples which go to make a 
lino ]>icture arc just those which should be avoided in 
mosaic-- elaboiatc modelling, delicate transitions of light 
and shack and picturesque cflFects of dark and light, 
materialistic rcsdublance indeed The designer for mosaic 
should ever bear in mind his material, and in his designs 
for it he should accentuate those characteristics which 
lx long essentially and specifically to mosaic and to no other 
fethmqut If he is a painter, ho must forget his lessons m 
that art and take up with new ones — those which teach 
broad misses of colour obtained in lines He will find 
that e fftt Is gained by a technique emplojed in oil colour 
look bald and ridiculous when translated into mosaic 
\\ ater colour and jiastel are by far the best media for 
cartoons to be copied in mosaic We do not know how 
thcbc vv Cl c executed in ancient dajs, probablj the design 
was diaMn on the wall, and there were no cai toons The 
master not only invented, but he was the master workman 
also, and that is how it should be The probability is 
that the custom of dramng the design upon the wall 
practised by the early hrescauti was the survival of a 
method adopted by the inosaicists, just as their method 
repeated that of lioman and Greek wall jiainters Of 
course this direct method leads to a large style, a style 
liarmomzing with environment, scale, &c , the tendency is 
to diaw large m a large building, to draw small in a small 
one Anyhow, this is quite certain, that all the fine 
Byzantine and 13th century mosaics, as well as wall 
l»aintuigs, were executed tn situ and not away, as was the 
usual custom in England and elsewhere until recently 
What foolishness it seems, when looked at directly and 
from a common sense point of view, to design a wall 
decoiation awaj from the building it is to adorn, then to 
send it to a foreign country to be set up in another 
material, unseen during its progress by its creator, and 
then, still invisible to him, to be applied to a wall I Who 
can wonder that such piecemeal work must, ninety-nine 
times out^f a hundred, issue in failure? 

Mr Harry Powell has i>ermitted the writer to make use 
of some of his reflections upon the mosaicist’s art m the 
following notes The mosaicist should not separate the 
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artistic from the technical details of his craft He must 
study not only the decorative effect, form, colour, and 
spacing of his design, but the surface to be covered as 
well as the materials with which he builds 

SuffoM — Good bnck work, the mortar joints slightly cut back, 
affords the best foundation for mosaic The hollow and sharp 
edi^ joints provide a key for the cement into which the cubes 
u lU be set, and they dmiimsh the nsk of sa^ng, a not uncommon 
event if the cement is not welded to the wall by bemg well pressed 
into the joints. If the mosaic is to be ap{»hod on stone, the stone 
must be notched and well roughened to provide support W hethor 
the surface is bnck or stone, it must be well saturated with boilcHl 
oil to prevent suction, bcxuiuse it too much suction takes place the 
)K>wder only of the cement will remam and the cubes will drop 
out. 

Cement — A cement suitable for mosaic is one which retains its 
tenacity, \shieh can l>o applied in layem, winch sets slowly, and 
which 18 not liable to change colour after long exposure Those 
t onditions are best met by au oil cement One consisting of equal 
weights of white oxide ot zinc and carbonate of zinc, mixed with 
double boiled oil and containing small proportions of wax, gold sue, 
and slaked lime gives good results Tnis cement can either be 
white or rod, white where greyness of tone is desirable, red wheie a 
iicher effect is desirable It is generally mixed Aiith a small 
]>ortion of oxide of iron or oxide of manganese, which pn vents the 
whiteness of the joints from rendeiiiig adjacent tints grey from a 
distance 

Atmowphirui Corrosion — As the atmosphere of modem towns is 
more corrosive than that of niedimval Vonioe or modisival Rome, it 
18 important that, m ohoosing the cement and the matcuals to be 
embedded m it, the mosaioist should be certain that they are 
impervious to atmospheric inipunties 

Glass — Although maible, mother of pearl, and othei substanoes 
have been, and are still occasionally used, the piedoiiiinant 
material in ancient as well as modern mosaics is glass When 
prepared with due rogaid to the coutinumg projiGrtions ot its 
ingredients, glass is im^icrvious to tlie action of ordinal y acids, and 
18 piactically indestnictible It can be made to assume almost 
every shade and tint of colour (see Giahs) There are many 
kinds of glass, but lor mosaic work either a Xiotosh lead oi a soda 
lime glass is usually employed Both of these glasses can bo 
leiidered o^iaque by mixing with the ingredients either oxide ot tin 
or a mixture ot lelsxiar and fluorspai The texture ol a glass 
which owes its opacity to oxide ot tm is dull and granular, and 
when the colouring agents aie added the resultant colours are 
subdued m tone Glass rendered opaque by the adnnxtuie ot 
felsjiar and fluorspai has a blight, vitreous easily cleaned surtace, 
and readily develoxjs brilliant colours. 

Prodtustum of Colours — Colours aio obtained by mixing and 
melting with the ingredients of the ojiaque gloss small propoitions 
of certoin metallic oxides Oxide ot chalk pvoa a {lurple blue, 
oxide of copper gives a peacock blue , oxide of copper m itli oxide of 
iron gives a green , oxiae ui coxiper mixed with oxide ot iron and a 
strong reduemg agent gives a rod, oxide of chiomium a gretii , 
oxide of nickel a purple , oxide of uranium a yellow , and oxide of 
manganese a violet, or a black, it a larger quantity of oxide is used 
By continuing the oxides a nraotically uiilmiited |)alctto may be 
readily obtained 

Mant^acture of Glass Slabs — The mixtures, in a state of ixiwder, 
ore shovelled into crucibles standing round the grate of a furnace, 
and when fusion is comidoto the viscous gloss can bo coiled upon 
the heated end of an iron rod and removed for use, very much in 
the way that thick treacle may be coiled round the bowl of a spoon 
A mass of molten glass, thus collected, is allowed to fall upon a 
flat iron table and is pressed into a slab about six inches square and 
half an inch thick The slabs are removed to an oven, where they 
are allowed to cool slowly, and when cool are removed and broken 
by a hammer or a miniature guillotine into tessene oi cubes The 
fiacturod edge of the tosseias is used for the surface of the mosaic 

Gold and Silver Slabs — The tessene containing gold or silver leaf 
are as impervious to surface corrosions from the eflwts of atmosphere 
as the solid colours The process of manufactunng a gold or silver 
slab for mosaic work is to spread the metallic leaf on a very thin 
tray of transparent glass, about five inches in diameter, and after it 
has been heated to press ujion the surface of the leaf a mass of 
molten glass, so as to create cohesion between the molten glass and 
the glass tray through the pores of the metallic leaf The slabs 
thus formed contain gold, silver, or platinum leaf hermetically 
imprisoned between two layers of glass The slabs are out up 
into tessoree or cubes by means of a diamond or glasscuttera 
wheel Only one surfaoe can be used for mosaic woik 

Tvnted Metads —By usmg coloured glass for the thih glass trays 
which form the surfaoe of the metallic slabs a vanety of tinted 
metallic effects are obtained Moreover, if the glass which is to 
form the background is coloured, and if the slab after it has been 
cooled IS strongly reheated, the leaf becomes sufficiently disin 
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tograted to allow the colour of the bai kgrouiid to show through, with 
the result that the ooloui efloet of the metallic leaf is modified 

Paiette and Tools — The jialctte of the mosaic worker is a shallow 
box with many partitions, each division containing different 
coloured tessene. The only tools required are clipiiers, for shaping 
the tessei-ro, and a iKwntod awl for pricking Ihreugh iht caitoon 
into the cement the outlines ot the design Although the pioctss 
and tools are simple, it requires prolonged traiinug ot mind, band, 
eye, and fingcis to enable a workman to oroato in mosuK a living 
representation as distinguished trom a litcloss copy ol the master 
ciaftsmau s design. 

Thawing Directly on iht* Walt 

Curved huA faces — If the mosaicist dosiita to draw Lh 
cartoon directly upon the wall, a necessary proci dure win re 
curved surfaces are presented, he goes to work in the 
following manner He causes a niwltl to he inaile to 
scale, of a dome, semi-dome, or s|>audn)l, and upon it In 
draws his design with a brush m stiong red pignnnt, 
having previously squared up the whole surface to scale 
This done, he causes the dome, semi dome, or spandul 
to be covered over with thick brown pajier This being 
attached to the wall with white load sufl^icient only 
to give temporary adhesion, the brown paper is sqiiaud 
up to the scale of the small sketch , each sijiiavo being 
relatively numbered The master then sets his pupils to 
work to draw mechanically and copy accuratd) fioin the 
small design on to the full sized dome, scmi dome, or 
spandrel This done, the master follows on, coi retting 
with charcoal or brush until the whole design is devtlojicd 
ill stiong outline Having made a slightly colouied 
sketch, the master with the aid of his pupils )>rocteds to 
mix all the tints in water colour, adding eolla di pesce or 
fish glue and a little honey to prevent tracking He tbt n 
applies every tint separately, keeping each distinct, and 
above all minding that the local colours of all half tints 
are different from the colour of all shadows This doni , he 
dips his brush in black and draws all the outlines, the 
thickness of which depends upon the distance which will 
intervene between his work and the spectator , in order 
that the black may not appear cold from a distance, he 
will add to one side of the line a red lint, thicker or 
thinner than the black according to the elFeet he AMshes to 
produce It is sometimes eilectivo to add upon the other 
side of the block line a green line, so that the purple eficct 
of the black and red shall be modified 

Colour — We now come to the groat question of colour 
and how to obtain it simply, and so that from a distaiu e 
a blurred and woolly effect is not obtained There should 
be a marked and sharp definition between all tints , they 
should not be fused , they should look sharifly defined as 
the squares upon a chessboard, and appear ciudu and 
brutal I'he work which looks least refined near at hand 
looks most finished at a distance lied and blue lines 
alternately laid, either more red or more blue as the 
purple is intended to tend towards red or blue, make the 
best purple Green is best made with yellow and blue 
lines, the masses being sejiarated by red linos, and the 
shadows of green should be red or blue if red, they 
should bo outlined with blue , if blue, with red Red 
should bo treated flatly, shaded with a deeper red, which 
should be of a warmer tone than the lights Blue should 
be shaded with blue or red , and it is well to mix gieeu 
tesserse with the blue m the lights, and again gnui 
tessoraa with the blue or red shades to modify cruditj 
Pure white should be very sparingly used it expands 
greatly at a distance The best white is that which is of 
the tone of Naples yellow Pure white in an atmosphere 
such as that of England comes to look blue and cold at a 
distance Whenever it is necessary, however, to use pure 
white, either a yellow or pink line should be set on one 
side of it 
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It 18 impoBfiible to keep the ile$k too simple The local 
colour, i f , a red orange, is the staple colour Features 
should be drawn in strong red or burnt sienna, or a nch 
brown The outlines of limbs or the contours of faces 
should be made first with a green line, a little darker than 
the local tints, then a red line darker still, then a black or 
brown line White d/rapene$ are capable of being treated 
with endless variety Their shadows maj be green, red, 
blue, grey, or yellow If the white dra[)ery is to take a 
neutral tone when seen from a distance, all of these tints 
should be employed, because when mixed those positive 
colours appear neutral when seen from afar 

Gold drapery has a fine efiect Bright gold expands to 
four times the width of the line, so tlmt the lines of gold 
should be thin It may be that the gold drafiery is to 
appear greenish , when that is desirable the folds should 
bo drawn in green outlined with red All deep shades 
should be treated with red and hot browns As gold 
expands so considerably, a larger interval should be left 
between the tesseraj than between any other colour, even 
white Each tiss<ra should have a thin space of the 
ground colour round it The tesserie should never be 
jammed it is that which causes so many modem mosaics 
to look like oil^cloth or chromo lithographs 

The Finished Cartoon 

The finished cartoon, having been coloured in lines, should 
look exactly like the finished mosaic as legards effect , and 
the master, m making Ins cartoon, should always bear m 
mind that ho is designing for mosaic, and not making a 
hnished picture The cartoon, vlun complete, is taken off 
the wall and cut up in pieces h acli i)ieco is then carefully 
traced The space upon the wall corresponding to each 
section IS then covered with cement, but only upon that 
portion of the s[)aco whic h can be worked in mosaic in a 
day The mosaic worker then applies the portion of the 
tracing upon the wot cement, ancl with a sharp point ho 
pricks through the pape r upon the hues thereon drawn , 
on removing the tracing lie will find indents within the 
surface of the cement, which give liim his cue to all the 
forms. Sotting up the coloured design by his side, ho 
takes the tessera, wluch exactly torrespond in colour 
and tone witli those on the diawing, and begins his 
work, commencing from the outline and woiking inwards 
towards the centre, the lightest portion being left to the 
last Hero comes in the real test whether the craftsman 
18 capable or the reverse This is soon judged by the 
master, who will put the work in and out until he is 
satisiicd with the result Unless the master has himself 
gone through the drudgery of laying the cubes, he can be 
no teacher He must be a craftsman as well as a designer, 
and must know by experience and practice in a very 
difhcult craft what the material can do with ease and what 
it IS not calk d upon to do by reason of its inherent liraita 
tions If ho has not so trained luinself he is certain to 
pictonahze what he should conventionalize, and moreover 
he will set technical difhculties in the way which are im 
possible to overcome He must aim at the greatest sira 
plicity without dulnoss, at producing the greatest effect 
by the simplest moans, and to do that he must knmv hts 
matenal or fad 

From what lias been said it is evident* that all mosaic 
work should he executed under the eye of the master, and 
therefore it is ridiculous to send c^irtoons to Italy to bo 
executed there, transported to Fngland, placed tn situ, 
under different conditions of light, under ditterent environ 
ment, and under conditions possiblj reversed Mosaic 
will m ver take its place as a master craft m England or 
elsewhere until the master designer is also a craftsman 
All mosaics should bo executed upon the wall, and not 
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! elsewhere , and to l>c successful the master must give up 
I almost the whole of his time, when he is not designing, to 
I overlooking the work of his pupils, however capable they 
may be 

These are the principles which the author followed in 
the work at St Paul's It is not for him to say anything 
for or against his own work But of this he is certain, it 
was conducted u[)on a right basis, and not on the wrong 
and futile method previously employed m England Eng 
land can produce as good craftsmen as any other country 
can do , and if those who have the power would be patient 
with them, instruct them, encourage them, and work with 
them, English artists would produce as good work and 
be as good (mftsmen as ever were seen in the best 
]>enods of Byzantine or meducval mosaic designers and 
craftsmen (w B. Ei ) 

MOSCOWf a government of central Bussia, bounded 
by Tver on the N W , \'ladimir and Ryazaii on the E , 
Tula and Kaluga on the S, and Smolensk on the W 
Area, 12,H5D siiuarc milts 

Its goology ]iaH care fully studied, and it appears that m the 
Tertiary ptiiod tlic surlucc ol this province was already continental 
but during the C retaceous period it was covered to some extent 
w ith the sea, which has left its traces m sands, clays, and shales, 
the organic remains of which testify to the littoial character ot 
these a6{K)sits Jurassic deposits are represented by tbcir upper 
divisions only , the lowei ones, as well os Triassio and Permian 
de{>OBits, are wanting The Carhonifeious deposits are of a deeji 
sea origin, and are only represented by the upper division which 
lies n}>on Devonian deposits, disco veied m an artesian well at 
Moscow at a depth ot 1508 lect The pendulum anomaly, men 
tioned already by Schwcit/cr, bos been investigated It Rpj)ears 
m a /one 10 miles wide and about 05 miles long from west to east, 
and 18 positive ( f 10 0) to the noith of Moscow and negative 
( ~ 2 7) to the south Tlic prehistoiio arclneology of Moscow has 
l>ecn carefully studied fho site ot the district has been inhabited 
since the Stone Ag( Bioii/e iinplorneuts are laic, and there au 
places where instruments of stone, bone, and iron aie found 
together fho inhabitants who left the buiial mounds in the 10th 
to 12th centimes stnn to havt been of Imnish origin, and wiit 
poorer, os a rule than their tontcrnporaiies on the Volga 

At the census of 1897 the iiopulation was 2 43 1, 150, out of whom 
1,208,783 were women, aim 1 099,604 lived in towns In 1899 
there wore 1,072 600 acies under crops, and the total average aiminl 
crop of the |)eriod 1895-99 was 5,818,000 ewts of all giain (ry( 
1418 000 cwts oats 1,985 000 cwts) The importance of tin 
Moscow government as a manufacturing centre is steadily increasing 
and it now stands first in Russia wmi its aggiogate annual pio 
ductioii valued at £10, iOO 000 (in 1896) the next three provinces 
bt mg Ht Petersburg (£31 700 000) Piotrkow in Poland (£21 ,600 000) 
and Vladimir (£17,800,000) Ihe ihiof factones aie for cottons 
(£18,075,300 81 9 16 workers m 299 factories), woollens (£5 607,600) 
silks (£244, iOO) clothing (£659,800) sugar lefinencs (£1 050,400) 
distilleries (£3 700,000) iron works (£540 000) Thcie is besides 
a very great \arioty of smaller indnstiies, siuli as those concerned 
111 gold thread and gold brocades gold and silvoi ]ew(llcry bron/c 
}iorfumery, sweets, tobacco tanneries, gutta percha, fumitiiit 
carnages, wall paper kc In 1894 there weie in the secondaij 
schools (excluding Moscow) 61,800 pupils loi primary education 
there wore 911 schools out of wluch 18 were of the ministry ot 
education, 591 of the znnnfvo 213 of the clergy, and 96 private 
The goveinmont is divided into 13 districts the cliief towns of 
which are — Moscow {q t ),BogO!odsk(l 1,210 inhabitants) Bronmlsy 
(8337), Dmitioff (4560), Kim (6057) Kolomna (20 970) Morhaisk 
(4889), Podolsk (8808), Rura (2605) Serpukhod (24 456), Voit>a 
(3704), Volokolamsk (2899) and Zvenigoiod (2310) (p a K ) 

MOSCOWi tilt second capital of the Russian Empiit 
and chief town of the government of same name, 
situated in 55** 4T N , 37® 17' E, on both banks of thi 
river Moskva Its jiopulation has hten growing since 
1870 at the rate of almut 2^ per cent per annum, and 
was in 1872, 601,969, (1882), 753,469, (1897), 988,614 
(1,035,664 with the suburbs) The housing problem is 
of great lAiwtance, as it appears that no less than 7258 
lodgings, t e , over 10 })er tent of the total (occupied by 
I 59,000 ijersons), are underground Thus while the average 
1 for the city is two occupants to each room, there were 
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more tlmn 10,000 lodgings which had more than four 
occupants to each room, representing one-fourth of the 
])opulation The average mortality is consequently high, 
namely 28 per 1000 (33 per 1000 if the children inmates of 
the Foundling House be included) In 1890 there were 
9818 industrial establishments giving occupation to 1 22,445 
workers, of whom 14 per cent were children, 1 1 j^xr cent 
girls above fifteen years of age and women, and 75 }xr 
cent were men and boys above fifteen years Then were 
besides 15,481 trade establishments, with 10,893 employes 

Moscow still continues the duel industrial centre of Russia and 
it 18 estimated that the yearly returns ot the ludualiits alone 
exceeded, m 1895, £20,000,000 Then character is best seen iiom 


the following hguies — 

Numlxr Nunilnr 

of KstabliKhiiients ot Woikora 
Textiles 753 <5,692 

Clothing, shoddiiig, laundries 8815 22,391 

Metals 1076 10,915 

Building 814 10 760 

Articles of food 654 9011 

AV ooden goods 881 8261 

Machinery 577 7756 

Papi ana tannenos 609 7522 

rulygraphio trades 181 2497 


The imjMirtanco of Moscow as a centre foi tiaclo is sUadily glow 
mg, and it is estimated that the j early rtiunts of 15,500 tiado 
establishments amount to £200,000,000, ulnle as a centie ior 
railways the city plays so predominant a part in the tiaflic, that 
from one sixth to one seventh of all the goods shipjji^l by the 
railways of Purojican Russia (about 822 000 000 tons) loaded oi 
unloaded at Moscow No less than 501 000 tons of grain and 
floui, 26,000 tons ot meat, 27,000 tons ot llsl», 226 000 tons ot 
naphtha and its products, 100,000 tons ot coal and 870,000 tons of 
fuel wood are imported oveiy yeai As to the jiasscngci tiatlic, 
it attains every year 6,800,000 jMiswngcrs entering or leaving 
The torcigu imports are about 210 000 fwts of tea, 90,000 ewts 
ot iron and steel goods, about 200 000 bottles and 330,000 gallons 
of wine, 55,000 cwts of drugs, as well as law cotton, law wool and 
silk The exprts aie (luefiy manufaduind goods, sugai, dntgs, 
&( Tramways are rapidly developing the tendemy Ining to 
municipalize them There weie in 1891, 58 miles of tramways 
(over 48,000,000 passenprs) but tluK lias been considerable de 
velopment since The banks including the mortgage banks, are 
the most important m Russia The waUr supply lias been largely 
increased, a new 8U[»i)ly ha\ing been brought from Mytishchi, 
calculated to yield every day 4, 200 000 gallons, but this can lie 
extended so as to provide in the tuiuic 9,500,000 gallons A 
number of excellent free hbraiies (Turgu^netrs, Ostrovsky s, 
TcheitkofTs, Galit/yn s)have been ojioned tlie two lattei containing 
valuable collections of books and MSS The reinaikablc Tietiakott 
gal loiy of pictures, (Inofly of the Russian school (1278) has been 
given by its ownei to the city A polytechnic containing a 
museum, a large school of technical tliawing, and various museums 
— technical, decorative art, domestic tiadcs, educational, zoological, 
antique art, hygienic, muiiicqial ccononi j , and so on — have been 
opiiid, and tne number of societies lor scientihc and vaiiuus 
other purposes has gieatly increased Of philanthropic institii 
irons, tree hospitals, cheap lodguipi, and tlio like theic is a gloat 
number, they own propity •valued at £3,000,000, ])oss«ss an 
aggregate capital of £4,566 860, and in 1897 gave aid to 437,500 
persons Besides, the nmiiKipal icliet of the pool was entirely 
reorganued in 1894, paitly on the Blbeifeld system and ^lartly 
on quite new and original liiieH The movement toi tlio niainten 
anoe and scientiiic nistoration ol old einneh architectuie has been 
of ^alue to some of the antiquities us well as to the revnal of thi 
16th centuiy Moscow style ol building (partly I loientine, oi Italian 
altogether) beveial building, such as a very handsome luw 
Gostinoi Dvor, in lieu of the old one, have boon built in that styli, 
w hioh fully corresponds to the stylo of the best parts of the Kiomlin 
A gorgeous monument in meiuurv ot Alexander II has been erected 
Moscow has always liecn a centie for the publication of very cheap 
books for the peasant class, which are earned about the villages by 
pedlars Owing to the ettorts of Count Tolstoy and others, a 
peat improvement has Ix^n intiodueid into these publications, 
liooks and pictures ol a liigh standaid being now ciiculated at a 
tndmgoost The iiu|)Oitan(e of the book trade is evident from 
the fact that dunng a single year eleven hrms issued 8,946,000 
copies of 896 of such books, to wliicli about 1,500,000 copies 
of the Posreduik brm must be addfd As to the pictures, about 
1,700,000 copies of the host kinds and 4,000,000 of the plainest 
ones (sold in the villages at half a larthing apiece) are printed at 
Moscow, and coloured by peasant children in the ncighbouniig 
villages. Owing to Bjieclal conditions ot censorship, the penodical 


press IB not so miioh developed os it is m St Pcicrsbui g Thei e ai o 
only 6 daily and 2 illustiated ))ap( is 3 reviews and 16 iieriodicals of 
a general character, while the munlni ol ollicial publications is 9 
There &re monovor, 72 scuntilit and teilmical jitiiodKals wceklv, 
making a total ol 1 08 jienodical piiblu atioim as against 804 published 
111 St l\tenabiug and 1561 in IIvl piovmus (p A R ) 

M0SC|Uit00S« — The term “mosquito” is d( lived 
from the Spanish diminutive mo%a~ a littlo fly \ v luety 
of insects comes uiuhi the name, tin majonty Ik longing 
to the dipteious family Vnlmdce Othei mscets called 
mosquitoes no the sandtlus (Simvnchv)^ certain nudges 
belonging to the Chiiovounda of the genus (Utatopoqmi^ 
and a lew other blood sucking diptcia, siuli as Pldtho^ 
iomtis Tiue mosquitoes aie Oit/tctda In that family 
the wing veins are covered with scale S of varied foim, 
and theie ut ilso scales on the head, body, and legs, 
anothci essential cliaiacter is that the costal vein is 
carried light loiind the border of the wing In all the 
genera, cxccjit Coietkra and MtxJdon^i^ the mouth ism 
the foiin ot a long pit King jirolioseis The mouth jjarts 
consist of a longlowti lij) ending in two ]ointtd pioeessts, 
the labial ^lalpi, the hp foiming a kind ot gutter in vvlinh 
he five lancet like jutces — two needle like mandibles, two 
pointed maxille, and the hy pophaiynx, which is a tubular 
prolongation iieifoiated by the salivary duet, which ojxns 
at its end All these jiarts are covcied above by the naiiow 
up[xi hp The whole ])ioboscis except the lower lip is 
purced into the skin jirovious to the blood being extrac ted, 
and at the time the punctuie is made saliva is injceted into 
the wound The veins ot the wing of a mosquito aie 
scaled, and aie ilso ( harac tenstie The second and i ninth 
longitudinal veins are forked, the relative lengths of these 
folk cells and the jKisitiou of the cross veins being of specific 
nil] 101 tame 

The larvtt ol inoscjuitoes aie all aquatic, the majority 
living in still oi slightly running fresh water, though some 
cxeur in biackish and a tew in salt water The ]uq)te 
aio also acpiatic, and are more oi less active In Jtinojie 
and North Amciica mosquitoes generally pass the winter 
as hiliernaimg piegnant females , in tropical climalts 
they go into a semi hiliernating condition dunng the diy 
season, wlicn theie is little water in which to deposit their 
eggs Theie may be many bloods m the year, Piofcssor 
Howaid has counted as many as twelve Their rcjiroduc 
tiveiKiwcis lie strongly develoixcl , according to J leal In, 
one mother may lx accountable for a progeny ol 50 
milliards in the hfth generation Altitude has no effect 
upon the CWtcicfcp, some have Inen fcuind in the Himalaya 
at 13,000 feet Distribution takes place mainly by ships 
and trams, on which these jicsts aro often abundant The 
natural agencies of dispersal aro veiy limited, as moscpiitocs 
at once seek shelter from the wind, and the laiva aro 
seldom plentiful in running water 

In Fnglaud mosquitoes aio called gnats, and in paits 
of Amenta gallinipf^eis Many species arc undoubtedly 
normally jibytopliagous, but the majority of the females, 
and e \eu a fejw of the males, are very sanguinary These 
sangumaiy (Julicidw form the true mosquitoes which cause 
such annoyance by their bites, as well as being cairiers of 
disease It has been said that blood is uecessaiy for tlu m 
to produce feitile eggs, but this is evidently erroneous 
Culnidoe art 4<)und in dll elimatos, and iltliougli in tlie 
tro[iies they are more troublesome tJian c Isewhoic , yet even 
within the Arctic circle they aie often so abundant that 
they may completely cover the exposed parts of the bcxly 
until, as desciilied hy Nansen whilst in Greenland, the 
hands look as if covered with rough woollen gloves One 
genus at least, Anopheles^ forms the intermecliato host of 
the IlmmamoehidaRy the blood jiarasites that tause malaria, 
the gnats acting also as distributors of these germs from 
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person to ]»ei«On Another diBoaac traced to them by Dr 
Patrick Manaon, Dr Bancroft, and othera la filanasia, in 
which Cvlex pomophteB and Anopheln are employed (see 
Nfmatoda) Other complaints, such as yellow fever and 
eh phantiasis, are also connected with these msects 


The family the following genera — Mtgarrhvnm 

(Deev), Animheleg (Meig), CydoleppUrtm (Theo), pBorophora (Deer), 


Mtmdm (fheo), Stegomyia ^heo), Oulex Pretnuipoditegf 

PaaopltUgf and IkimkerUes (Theoh Tcemorhynchun (Arri), 

(Meig), jftmmagoguB (WiU), xBdeomyia and WytmtiyM (Theo), 
UrawiUrmia (Arri)» TrvdkiiprQBopOfA (Theo), Sahetim (IlesT), and 
the two non pierolim mouthed genera, Corethra and Mochionyx 
Those genera whmh caiiae most annoyance are Anopheles, Stego* 
Omex, and Panophtea (see Fig ) Anoplules ure nearly all 
blood suokers in the female aex, both sexes liaving long palpi 
Moat of them have spotted wings, and when stationary remain 
with their proboscis and their l^ly m a straight lint , they can 
thus be distinguished from OuUx, which, when settled, carry the 
proboscis lient at an angh to the rest of the bod> and the thorax 
humped The male [silpt an suolhn nt the ends, nhich is not 
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usually the case in Cif/ex or Stegomjpa The lame live in all kinds 
of places, but show a docidod preforonoc for small surfaces of water, 
suen as temporary roadside puddles , they cannot live in rapidly 
running water, but a few exist in salt waters They lie almost 
horizontally in the uater, and are gro>, green, or brown m colour , 
there is no respiratory siphon, and on the anal segment arc four 
leaf like plates Head, tiiorax, and ahdoiiKn ha\o tufts of man} 
braiu bed hairs 1 heir food ( oiisists mainly of green algic and other 
small water animals, including their oiui species, and plants The 
piipic have two truncated iiii tulies on the thorax, and move about 
freely in the water l«ift} tive spec its of Anopheles are known, of 
uhich nine ootne from Africa, tuciit} three from Asia, fne from 
both North and Hoiitli Ameiica, six from huroi>e, four from 
Australia, and four fixmi the West Indies They seem to bo most 
almiidant in India, the Malay Peninsula, AVest and Central Africa 
It IS in Anophsles alone that ratnok Mansou, Ross, Grassi, and others 
have shown that the malarial jMirasite can develop. Only certain 
sjieoios {A fmestva, eoatahs, maenhpenniH, Ac ) seem to act as 
intcnnediate liosts, and the probabilit} is that all Ampheks do not 
do so The malarial parasites SVe injected into the blood with the 
mosquito saliva 

Vmex is the largest genus of the famil}, and contains probably 
more than 200 R[>ecios , at present some 140 only are kuouii in the 
rostriotod ^ims XMie })alpi arc sliort m the female, long iii the 
male , the head is oo\ ered with narrov curved and forked upright 
scales, the scntollum with narrow (lu'vod scales only The larvis 
live in a variety of places those of the household mosquitoes usually 
m water butts and cisterns and small receptacles of ram water , 
some oven in cessiiools A fen live m the sea {C marmiis, Then, 
Ac ), others in salt marshes ((’ ueworostes, >anety salmus, Fic ) 
Culetx larvte differ from Anopheles in having a dong respiratory 
siphon, and m the head being much broader than the rest of the 
b^y When at the surfkce they han^ bond downwards, the 
siphon resting against the water film , the} are ter} active, and 
move by a series of jerks Ihe luqNt ha\e tuo siphons on the 
thorax, but they are more oyhudiual, and not truncated as in 
Anopheles Some mosquitoes of this genus have a w ide distribu 
tiou , Onlexfoltgans (Wied) occurs all over tropical, sub tropical, 
and warm tem|)erate oouiitriis. Momliers of this genus act as the 
intermediate hosts of Waria Banentflu, and also or the J^oUosomit 
or blocsl parasites of birds (Ross), hut so ( ir all oxpcimicnts with 


human malaria have failed with them Some of the most vicious 
I mosquitoes are oontained in the genus SUgomytUt which is separated 
from Oulex on account of the flat head, scales, and souteliar scales 
The larvn apparently have a much shorter and thicker siphon than 
in Culex. One species, S faseuUa (Fabr), is almost cosmopolitan, 
this little blaok and white mosquito being one of the commonest 
species of the family Members of other genera also bite, and, as 
we have said, are connected with certain diseases in man Those 
of the genus J^noplttea, charactenxed by their broad wing^scales, 
cause severe irritation, the saliva being distinctly acid , most of 
these are riverside pests In the ^nus JBSiss both male and 
female have short palpi The allied j^nera are ABdeomyia, with 
broad wing scales , HtrTnagogus, with nve jointed jialpi , Sahdhen 
with the feet provided with paddle like tufts m the male sex , and 
UranoUmia, small mosquitoes with very small fork cells and 
usually some brilliant scales The genera Truhxprosopm and 
LtnuUus (Tlieo) are distinguished by the presence of scales and 
chiet® on the metaiiotuin, seen in no other rulicidic. Tliey thus 
differ from iVysomyia, which has only chcettc (f V T ) 

MoSSp a seaport town of Norway, county of Smaalenenc^ 
on the east shore of Christiania Fjord, 37 miles by rail 
south of Christiania Here was signed, on 14th August 
1814, the convention which united Norway to Sweden 
The town was almost destroyed by a hro m 1858, but 
was promptly rebuilt The little nver Mosse afford’i 
motive power for saw-mills, flour mills, iron works, and 
factories for wood pulp, nce-busking, bottles and glass, 
preserves, a distillery, Xc The trade, of the annual value 
of £ 100,000 to £400,000, consists chiefly in the export of 
timber, ict, wood imlp, gnun and flour, and spirits, and in 
tlie import of grain and flour (mostly rye from the Black 
Sea iKirts), limestone and coal The port, which affords. 
13 to 22 feet of water beside the quays, was cleared by 
220 vessels of 77 200 tons burden in 1899 Population 
(187^0* ^117, (1891), 8051, (1900), 8941 

MoSSftmod^Sy a town of Portuguese West Africa, 
capital of the district of Mossamedes, on the south side 
of Little Fish Bay (Bay of Mossamtdis or Angra do 
Negro) It IS regulaily built, and defended by the fort of 
Bao Fernando It serves as a sanatorium for the jiroviiK o 
of Angola Population, 5000 The district of Mo8s\ 
MKDKS IS watered by the nveis Kubango, Kunene, ami 
Kwando, and exports spirits, cotton, india-rubber, coffee, 
wax, hides, gums, ivory, hsh, orchil, and cattle In 1901 
the district was dividetl — the coast district or Mossamedes, 
and the inland district or Huilla The trade increase cl 
from £57,000 in 188C to £146,667 in 1899 Fish is the 
prinei|Xil export 

MossIoYp municipal borough (1885) and market 
town in the Prestwich parliamentary division of I^anea 
shire, Fngland, 10 miles east north east of Manchester, on 
the river Tame and the London and North Western Rail- 
way The new church of Bt George^s has been completed 
A mansion w Inch cost £80,000 has been sold to the corpora- 
tion for the nominal sum of £4000, and is used as the 
town hall Theie are foundries, mill works, woollen 
factories, and large cotton spinning mills Population 
(1881), 13,850, (1891), 14,162, (1901), 13,452 

Mo^rtagrAnanrif a town of Algeria, in the depart- 
ment of Oran, chief town of the arrondissement, 44 miles east- 
north east of Oran, on a plateau 278 feet high, half a mile 
from the Mediterranean coast It has been made the head 
of a railway line connecting the coast with Tiaret The 
surrounding country, laid out in vineyards and orchards, 
IS one of the healthiest and most fertile of the colony There 
are seventeen European villages m the district, and in the 
town are tanneiies and peltries An active trade is carried 
on m wool, skins, figs, and raisins. Noted Mussulman 
schools attract numerous students Wholly an artificial 
creation, begun m 1888 and not yet finished, the port, 
notwithstanding the heavy outlay it has cost, promises but 
mediocre results The tonnage averages about 70,000 
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a jMT Population (1881), 13,420, (1891), 14,975, 
(1900), 17,353 

MOSter. the chief town of Herzegovina, Austna- 
Hungary, ancf the seat of a Homan Catholic and a Greek 
biidiopnc, situated on the Narenta nver, and on the 
railway from Sarajevo to Metkovic, 81 miles south-west 
of Smrsyevo and 27 north of Metkovic A Government 
tobacco factory has been established The Narenta is 
crossed by an iron bridge, built m 1881, the remarkable 
old bridge (built by the Turks in 1566, probably on the 
site of an old Homan bridge) being now used only by 
foot-passengers. Population (including the garrison), 
about 14,500 

Mosul. — 1 A viUyet of Asiatic Turkey, of which 
the greater part lies to the east of the Tigris It is 
divided into three sanjaks, Mosul, Shehnzor, and Sulei- 
manieh, and has an area of 29,000 square miles Popu- 
lation, 295,000 (Moslems 245,000, Yezidis 15,000, 
Christiana 30,000, and Jews 5000) The climate is 
very hot, but healthy The soil, naturally fertile, is little 
cultivate 2 The capital of a vil4yet and sanjak of the 
same name, situated on the right bank of the Tigris It 
IS now of little industrial or commercial importance, but 
remains the collecting and distributing centre for the north 
Mesopotamian desert and Kurdistan The exports and most 
of the imports pass through Baghdad Mosul is the meeting 
point of roads from Aleppo, Diarbekr, Bitlis, north and 
west Persia, and Baghdad, and it is on the projected lino 
of railway from Constantinople to the Persian Gulf The 
population amounts to 40,000 (Moslems 31,500, Christians 
7000, Jews 1 500) The town is the seat of British, French, 
and Hussian consular s 

Pakrt ^Siaj Months %n o Si/rtan Monastery 1895 — Saciiai 
Am Jhuphrat und Tigris Borlm, 1899 — VonOppenheim Vom 
MtUelmeer zam Persvachen GoIJ Berlin, 1900 (c W W ) 

MotCllAf a modern town of Sweden, county of Oster- 
gotland, on the east side of Lake Wetter, on the Gota 
canal and the river Motala, at its exit from the lake, 42 
miles west from Norrkoping It was only founded in 1880 
Two miles east of the town are the Motala ironworks (1822), 
the largest in Sweden, with branches in Norrkoping, 
Gothenburg, and other towns, in which iron war-ships, 
railwa) locomotnes, iron bridges, machinery, dec , are built 
Population (1900), 3047 

Mothorwsllf a {Kilice burgh and important railway 
junction of Lanarkshire, Scotland, near the Clyde, 12^ 
miles south-east by east of Glasgow by rail A distmctive 
modem industry is bridgo-building, which is carried on in 
three large establishments Among modern erections are a 
town haU, a new post office, and a hospital A theatre is 
about to be built Electric lighting lias been introduced, 
and it IS ]:)roposed to spend XI 20,000 on an additional 
gravitation water scheme A park was presented to the 
town m commemoration of Queen Victoria’s jubilee ^ 
United Free, Baptist, and Episcojial churches have been' 
erected, also a secondary and technical school There 
IS, too, a Homan Catholic secondary and technical school 
Motherwell has been subject for many years to considerable 
damage to bmldmgs from the workmg of the mineral 
field on which the town is built Population (1881), 
12,904, (1891), 18,736, (1901), 30,243 

Motion, Laws of.— Before the time of Galileo 
(1564-1642) hardly any attention had been paid to a 
scientific study of the motions of terrestrial bodies With 
regard to celestial bodies, however, the case was different 
The regularity of their diurnal revolutions could not escape 
notice, and a good deal was known more than 2000 years 
ago a^ut the motions of the sun and moon and planets 


ION, LAWSOF 7 

among the stars For the statenidit of the motions of 
these bodies uniform motion in a circle was employed as 
a fundamental type, combmations of motions of this type 
being constructed to fit the observations This procedure 
did not afford any law connecting the motions of different 
bodies Copernicus (1473-1543) employed the same 
system, and greatly simplified the application of it, especi- 
ally by regarding the earth os routing and the sun as 
the centre of the solar system Kepler (1571-16 50) was 
led by his study of the planeUry motions to reject this 
method of sUteraent as madequate, and it is in fact in- 
ca|)able of giving a complete represenUtion of the motions 
m question In 1609 and 1619 Ktpler published his new 
laws of planeUry motion, which were subsequently shown 
by Newton to agree with the results obUmid by experiment 
for the motion of terrestrial bodies 

The earliest recorded systematic experiments as to the 
motion of falling bodies were made by Galileo at Pisa in 
the latter years of the 16th centuiy Bodies of 
different subsUnccs were employed, and slight ^ccsisrm 
differences in their behaviour accounted for by 
the rcsisUnco of the air The result obtained 
was that any body allowed to fall from lest would, in 
a vacuum, move relatively to the earth with constant 
acceleration , that is to say, would move in a stmight 
line, in such a manne r that its velocity would increase by 
equal amounts m any two equal times This result is 
vciy nearly correct, the deviations being so small as to lx 
almost beyond the uach of direct measurement. It has 
since been discovered, however, that the magnitude ot 
the acceleration in question is not exactly the same at 
different places on the earth, the range of variation 
amounting to about J jxr cent Galileo proectdid to 
measure the motion of a body on a smooth, fixtd, in 
dined plane, and found that the law of constant aecelna 
tion along the line of slope of the plane still hold, the 
acceleration deci easing m magnitude as the angle of in 
clination was reduced, and he infeired that a body, moving 
on a smooth horizonUl plane, would move with unif oi m 
velocity in a straight line if the resistance of the air, and 
friction due to contact with the plant, could be eliminated 
He went on to deal with the cast of projectiles, and was 
led to the conclusion that the motion in this ctxse could lx 
regarded as the result of superposing a horizontal motion 
with unifonu velocity and a vertical motion witli constant 
acceleration, identical with that of a merely falling body , 
the inference being that the path of a projectile would 
bt a parabola except for deviations attributed to contact 
with the air, and that in a vacuum this path would lx 
accurately followed The method of suixjrposition of two 
motions may be illustrated by such examples as that of a 
body dropjxjd from the mast of ship moving at uniform 
speed , and in this case it is found that the body falls 
relatively to the ship as if the latter were at rest, and 
alights at the foot of the mast, having consequently i»ui 
sued a parabolic jiath relatively to the earth 

The importance of these results, limited though tluii 
scoix) was, can hardly l>e overrated They had pnictically 
the effect of suggesting an entirely new view of the sub 
ject, namely, that a body uninfluenced by othei matter 
might be expected to move, relatively to some bast or 
other, with uniform velocity in a straight line , and that, 
when it docs not move in this way, its acceleration is the 
feature of its motion which the surrounding conditions 
determine The acceleration of a falling b(xiy is naturally 
attiibuted to the presence of the earth , and, though the 
body approaches the earth m the courw of its fall, it is 
easily recognized that the conditions under which it moves 
are only very slightly affected by this approach More- 
over, Galileo recognized, to some extent at any rate, the 
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principle of simple superposition of velocities and accclerar 
tions, duo to different sets of circumstances, when these are 
superposed (see Mkohakics, Emy JirU vol xv ) The 
results thus obtained apply to the motion of a small body, 
the rotation of which is disregarded , and, our first notions 
being denved from this case, the motion of any system is 
dealt with by regarding it as built up of small ]>ortion8 
Such portions, small enough for the position and motion 
of each to be sufficiently siKcified by those of a pomt, are 
called “ particles Other forms of exfienracnt can readily 
be arranged to test, with regard to terrestrial motions, the 
corroBixindence of constant acceleration to constant eon 
ditious, and the pnnciplo of sujieqiosition 

The iieriod immediately succeeding that of Galileo’s 
work and teaching was not very fruitful in results 
Descartes heli>ed to generalize and establish the 
notion of the fundamental character of uniform 
motion 111 a straight line, but otherwise his 
speculations did not point in the diiection of sound progiess 
in dynamics , and the next substantial advance that was 
made m the principles of the subject was due to Huygens 
(1029-95) He attained correct views as to the character 
of centrifugal force iii connexion with Galileo’s theory , 
and, when the fact of the variation of gravity (Galileo’s 
acceleration) in different latitudes hrst became known from 
the results of pendulum experiments, ho at once perceived 
tht possibility of connecting such a variation with the fact 
of the earth’s diurnal rotation relatively to the stars He 
made experiments, simultaneously with Wallis and Wren, 
on the collision of hard spheiical bodies, and his statement 
of the results (1669) included a clear enunciation of the 
conservation of linear momentum, as demonstrated for 
these cases ot collision, and apparently coriect in certain 
other cases, mass being estimated by weight But Huygens s 
most important contribution to the subject was his mvestiga 
tion, published in 1673, of the motion of a rigid }>endulum 
of any form This is the earliest example of a theoietical 
investigation of the rotation of rigid bodies It involved 
the adoption of a point of view as to the relation between 
the motions of bodies of different forms, which practically 
amounted to a iiercoption of the principle of energy as 
applied to the case in question 

We owe to Newton (1642-1727) the consolidation of 
the views which won^ current in his time into oni eo 
herent and universal system, sometimes ealkd 
Galileo-Newton thooiy, but commonly known 
th 90 iy ** motion ” , and the demonstration 

of the fact that the motions of the eekstial 
bodies could be included in this theory by means oi the 
law of universal gravitation A full account of his results 
was hrst published in the Pnncipia in 1687 (For 
Newton’s formal statement of hiws of motion see Fncy 
Br%t vol XV p 676, this should be read in conjunction 
with the introduction and explanations given in tht 
Prtncipui ) 

Such statements as that a body moves in a straight line, 
and that it has a certain velocity, Jiavo no meaning unless 
the base, relative to which the motion is to be reckoned, is 
defined Accordingly, in the extension of Galileo’s resiilts 
for the purpose of a umvtrsal theory the establishment ot 
a suitable base of reference is the hrst ^tep to be taken 
Newton assumed the possibility of choosing a base such 
that relatively to it the motion of any particle would have 
only such divergence from uniform velocity in a straight 
line as could bo expressed by laws of acceleration deitendcnt 
on Its relation to other bodies He used the term 
** absolute motion ” for motion relative to such a base 
Many writers on the subject distinguish such a base as 
“ hxed ” It IS sometimes convenient to apply to the base 
in question a name of a more s[)ecific character The name 


Newtonian base” will serve this purpose Assuming 
such a base to exist, Newton admitted at the outset the 
difficulty of identifying it, but pomted out that the key to 
the situation might be found in the identification of forces, 
that IS to say, in the mutual character of laws of accelera- 
tion In this connexion he took an imix)rtant step by dis- 
tinguishing clearly the character of ** mass ” as a universal 
property of bodies distmct from weight 

There can be no doubt that the development of correct 
\i(W8 as to mass was closely connected Mith the results of 
cx[»eriments with regard to the collision of hard bodies 
Suppose two small spherical bodies which can be regarded 
as particles to be brought into collision, so that the 
velocity of each, relative to any base which i8 unaffected 
by the collision, is suddenly e^nged ^he additions of 
velocity which the two bodies receive respectively, relative 
to such a base, are m opposite directions, and if the bodies 
ire alike their magnitudes arc equal If the bodies 
though of the same substance are of different sizes, the 
magnitudes of the additions of velocity are found to be 
inversely proixirtional to the volumes of the two bodies 
But if the bodies are of different substances, say one of 
iron and the other of gold, the ratio of these magnitudes 
IS found to dejiend upon something else besides bulk A 
given volume of gold is found to count for this purpose for 
about two and a half times as much as the same volume of 
iron This is expressed by saying that the density of gold 
IS about two aud a half times that of iron In fact, i xp( ri- 
ments ui>on the chtinges of velocity of bodies, due to a mutual 
influence between them, bring to light a property of bodies 
which may ho B]xcihed by a quantity proportional to their 
volunus in the ease of bodies whieh au i>crceived by other 
tests to be ot one homogt ncous substance, but otherwise 
involving also another factor 

Tht piodiict ot the volume and density of a body 
measures what is called its “miss ” The moss of a body 
IS often loosely defined as tht mtasun of the quantity of 
matUr in it This definition correctly indicates that the 
mass of any portion of matter is equal to the sum of the 
masses of its parts, aud that the masses of bodies alike m 
other respects arc equal, but gives no test for comparison 
of the masses of liodies of different substances , this test is 
supplied only by a compai ison of motions When, as m 
the case ot contact, i mutual i elation is perceived l>etween 
the motions of two particles, the changes of velocity, or 
when gradual changes of velocity are in question, the. 
accelerations, are in opposite directions, and the ratio of 
their magnitudes determines the lutio of the masses of the 
pal tides, tin motion being leckoned relative to any base 
which IS uiiatticted by the ehange It is touud that this 
gives a consistent lesult, that is to say, if by an expcri 
meut with two imrticks A and B we get the ratio of their 
iiuftses, and by an expennunt with B and a third paiticle 
C we get the ratio of the masses of B and C, and thus the 
ratio of the masses of A aud C, we should get the same 
latio by a direct cxiieriiiient v\ith A and C For the 
nume rical nn asure of mass that oi some standard body is 
chosen as a unit, and the masses of othei bodies are ob- 
tamed by eompansou with this Masses of terrestrial 
bodies are generally compared by weighing , this is found 
by exiKsnment to givt a correct result, but it is applicable 
only in the neighbourhood of the earth Familiar cases 
can readily be found of the perception of the mass of 
bodies, indeiiendently ot their tendency to fall towards the 
earth The mass of any portion of matter is found to be 
permanent under chemical and other changes, and this 
fact adds to its im|x>rtaiice as a physical quantity Minute 
variations may jiossibly occur, but none has been estab- 
lished 

The Galiloo-Nowton theory of motion is that, relative 
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to a suitably chosen base, and with suitable assignments | 
of mass, all accelerations of particles are made up of 
mutual, BO called, actions between pairs of particles, 
whereby the two particles formmg the pair have accelera- 
tions in opposite directions m the Ime joinmg them, of 
magnitudes inversely proportional to their masses Thus 
the product of mass and magnitude of acceleration is the 
same for each The mutual action between two particles 
IS otherwise expressed by saying that a force acts upon 
each of them, m the Ime joining it to the other, each force 
being measured by the product of mass and acceleration , 
so tlmt pairs of forces are equal and opposite Thus the 
total acceleration of any particle is that given by the 
superposition of the accelerations due to the several forces 
w^ch act upon it An equivalent operation is to com 
pound the several forces acting on a particle by the 
parallelogram law (see Mechanics) into wliat miy be 
called the resultant force, the total acceleration of the 
particle bemg the same as if this alone acted 

To apply and venfy tho theory, we depend on being 
able to identify and classify forces. They are recognized 
by their reciprocal character, and it is found 
establish permanent laws connecting 
tt9o^ * forces in any system with its configuration 
and other recognizable characteristics A goner 
alization of Galileo^s results takes tho form that under 
constant conditions of this character force is constant, 
and that the superposition of two sets of conditions, if 
their mdependenco can bo secured, results in super posi 
tion of the forces associated with them separately Tho 
association of forces with the conditions of their occur 
ronce causes some confusion of nomenclature It is pos- 
sible to regard specified physical conditions or a certain 
configuration, such as strain in a case of contact, as provid- 
ing a definition of force of a certain typo , to deduce other 
types by reference to their neutralizing effect, and to 
regard the expression in terms of acceleration as an ex- 
penmental result Such a course is sometimes followed, 
and within a limited range of application to terrestrial 
mechanics it is a natural procedure , but for tho purpose of 
a universal theory it is difficult to mamtam this point 
of view consistently, and the definition of foi-ce in terms 
of motion IS usually adopted by modern writers as bemg 
logically the more convenient Particular laws of force 
may bo suggested by a study of tho simplest cases m 
which they are manifested, and from them results may be 
obtamed by calculation as to tho motions of systems of 
any given structure Such results may be tested by 
direct observation For the calculation of the motion of 
any body which is known to bo perfectly rigid, no know 
ledge of the forces between particles composmg the body 
18 needed, beyond the fact that they neutralize any 
tendency to change of shape 

Newton's law of gravitation affords the most notable 
example of the process of vtnfication of a law of force, 
and incidentally of the Qalileo-Newton theory 
As a law of acceleration of the planets relatively 
to the sun, its approximate agreement with 
Kepler's third law of planetary motion follows readily 
from a consideration of the character of tho acceleration 
of a pomt moving uniformly in a circle Newton tells us 
that this agreement led lum to adopt the law of the 
inverse square of the distance about 1665 - 66 , before 
Huygens's results as to circular motion had been pub- 
lished. At the same time he thought of the possibility of 
terrestrial gravity extendmg to the moon, and made 
a calculation with regard to it Some years later he suc- 
ceeded in showmg that Kepler’s elhptic orbit for planetary 
motion agreed with the assumed law of attraction, he 
also completed the oo-ordmation with terrestrial gravity 
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by hia investigation of tho attractions of homogeneous 
spherical bodits finally, he madt. substantial progress 
with more exact calculations of the motions of the solar 
system, especially for the case of tho moon The work 
of translating tho law of gravitation into th^ form of 
astronomical tabks, and tlic compaimon of thtsc with 
observations, has been in progrtss tvtr siiuc It has 
involved groat labour and rthm intnt of calculation, and is 
not yot coinjilctcd Tho verification is sulhcienllv exact 
to establish the law of gla^ lUtion, as pro\ idiug i state 
mtnt of the motions of the bodies m question whiih is 
correct to a high degree of jiccuracy In tin iiHautmiL 
some confirmation of the law has been obtained from 
terrestrial experiments, and obaeivations of double stars 
tend to indicate for it a wider if not univeiMl ringer It 
should be noticed that the verihc^ition was begun without 
any data os to the masses of the ctkstial bodies, these 
being selected and adjusted to fit tho obsei vat ions It 
may bo mentioned that another factor has been intro 
duced into tho pi obit m of the motions of these bodies 
by the recognition of the effects of the ir irnperh et rigidity 
Tho case of electromagnetic foicos between two coii 
ductors carrying electric currents afioids an examjdc of a 
statement of motion in terms of force of a highly aitificial 
kind It can only be contrived by means of eompheated 
mathematical analysis, and tho cpitstion of its corros[)ond 
enco with any actual division of the conductors into |)ar 
tides 18 a difficult one In this connexion a statement 
in terms of force is apt to bo displaced by more direct 
and more comprehensive methods, and tho attention of 
physicists 18 chiefly diieeted to the intervention of the 
ether In fact, the study of this part of the subject leads 
us to look upon the universal statement of motion in terms 
ol force as really only a provisional one, to lie employed in 
default of more intimate knowledge of the connexions 
between material systems It is worth noting that then 
are mdications of this having been Newton's own opinion 
The Newtonian base deserves some furthci considtra 
tion It IS defined by tho property that relative to it all 
accelerations of particles correspond to forces 
This test involves only changes of velocity, and 
so docs not distinguish between two bases, each 
of which moves relatively to the other with uniform velocity 
without rotation The tstablishiiient of a true Newtonian 
base presumes knowledge of the motions of all bodies 
But practically we are always dealing with limited 
systems, so any actual determination must always be le 
garded as to some extent provisional In the treatment 
of the relative motions of a limited system, we m ly use a 
confessedly provisional base, though it may be ncLCssary 
to introduce corrections, either exact or appioximate, to 
take account either of tho existence of bodies outside the 
systf m, 01 of the rotation of the base employed rel itive to 
a more correct one Such corrections may be m ide by the 
device of applying additional unpaired, or what we may 
call external, forces to jmrticles of the system These have 
only to take account of differences of accelerations of the 
several particles The earth, which is commonly emj)loyed 
as a base for terrestrial motions, is not a very close 
approximation to bemg a Newtonian base Differences of 
acceleration due to the sun and moon arc not important 
for terrestrial systems on a small scale, and can usually 
bo Ignored, but their effect (m combination with tho rota- 
tion of the earth) is very apparent in the case of tho 
ocean tides A much more sensible dtfect is due to the 
earth having a diurnal rotation relative to a Newtonian 
base, and this is never wholly ignored Take a base 
attached to the centre of tho earth, but without this 
diurnal rotation A small body hanging by a string, at 
rest relatively to the earth, moves relatively to this base 
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unifonnly m a circle , that m to say, with constant acceler 
ation directed towards the earth’s axis What is done is 
to divide gravitation into two components , one of these 
then corresponds to this acceleration, and the other one is 
what IS called the “ weight ” of the body Weight is in 
fact the force which corres]ionds to the Galileo acceleration 
with which the body would liegin to move relatively to 
the earth if the stnng were cut Another way of stating 
the same thing is to say that we introduce, as a correction 
for the earth’s rotation, a force called ** centrifugal force ” 
which, combined with gravitation, gives tlic weight of the 
body It IS not, however, a true force in the sense of corro 
8][K)nding to any mutual relation between two portions of 
matter The effect of ccntnfugal force is to make the 
weight of a body at the equator about 35 jier cent less 
than the value it wcnild have if due to gravitation alont 
This represents about two thirds of the total variation of 
Qalih o’s acce U ration between the equator and the poles, 
the bilancc lieing due to the elliptieity of the hgure of the 
eaith In tlu <ase of a body moving iclatively to the 
earth, the introduction of centrifugal force only paitially 
corrects tin dfoet of the earth’s rotation Newton called 
attimtion t<j the fact that a falling b(xly moves m a curve, 
diverging slightly from the plumb line vertical The dive r 
gence in a lall ot 100 feet in the latitude of Greenwich 
is about one elt V( nth of an inch Foucault’s iiendulum is 
another example of motion relative to the eaith which 
exhibits the fact that the earth is not a Newtonian luse 
lor the study of the relative motions of the solar 
system, a jirovisional base established for that system by 
itself, bodies outside it being disregarded, is a very good 
one No correction for any defect in it has been found 
necessary, moreovcjr, no rotation of the base relative to 
the directions of the stars without pi opt r motion has been 
detected This is not inconsistent with the law of gravi 
tation, for such estimates as hav(3 liec n made of pi inctary 
perturbitions due to stars give results which aio insigiuh 
<4Mit in eomjianson with quantities at present measurable 
Our knowledge of motions ot the stars and of the solar 
eyst-om relative to them is rather scanty, but is not inceiii 
sistent with the view that the theoiy may be applicable 
throughout the whole extent of the known universe It 
IS natural to 8 up[)O 80 that the Newtonian liasii has a re la 
tlon to the other, which is the vehicle of eleetiKal and 
optical phenomena, but this is a question whieh has not 
yet emerged from the region of speeulatiem 

For the moosureinent e)f motion it must bo jiresumed 
tliat wo have a method of inoasuimg time The question 
of the standard to be employed for the scuntifie 
o7” measurenic^nt of tune accordingly demands atte ii 
time tion Galileo measured time for the puipose of 
his exiiorimeuts by the flow of water through a 
small hole undei apiiroximaUly constant conditions, whit li 
was ol eouiso a very old method lie hoel, however, some 
yt^ars befoie, when he was a medical stuelent, noticed the 
apparent regularity of successive swings of a jicndulum, 
and devised an instrument for nuMisurmg, by means of a 
ixmduluin, such short jiaruxis of time as sufficed for testing 
the pulse of a patient The use of the {leudulum clock in 
its present form appears to date? from the construction of 
such a cloek by Huygtns m lb’)? Newi^in dealt with 
the question at the beginning of the *Pr%nnp%a^ dis 
tinguishing what he called ** absolute time” from such 
measurers of time as would be afforded by any particular 
examples of motion , but ho did not give any clear deflni 
tion The selection of a standard may he regarded as a 
matter of arbitrary choice, that is to say, it would be 
|) 08 sib 1 e to use any continuous time measurer, and to adapt 
all scientific results to it It is of the utmost importance, 
however, to make, if possible, such a choice of a standard 
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as shall render it unnecessary to date all results which have 
any relation to time Such a choice is practically made. 
It can be put into the form of a definition by saying that 
two ponods of time are equal in which two physical opera- 
tions, of whatever character, take place, which are identical 
in all respects except as regards lapse of time The 
validity of this definition depends on the assumption that 
ojierations of different kinds all agree in giving the same 
measure of time, such allowances as expenence dictates 
being made for changing conditions This assumption has 
Hutcessfully stood all tests to which it has been subjected. 
All cloeks arc constiucted on the basis of this method 
of measurement , tliat is to say, on the plan of counting 
the re^ietitious of some operation, adopted solely on the 
ground of its being capable of continual repetition wath a 
certain degree of accuracy, and possibly also of automatic 
eomiiensation for changing conditions Practically clocks 
are regulated by reference to the diurnal rotation of the 
earth relatively to the stars, which afiords a measure- 
ment on the rejietition principle, agreeing with other 
methods, but more accurate than that given by any 
existing clock We have, however, good reasons for 
regarding it as not absolutely perfect, and there are some 
astioiiomical data the tendtney of which is to confirm 
this VKW 

The most important extension of the principles of the 
subject since Newton’s time is to lx found in the develop- 
iiitnt of th( theory of tntigy, thi ehitf value of 
whuh lies 111 the fact that it has sup]>hed a 
measurable link connecting the motions of 
systems, the stiutture of which tan bt? directly observed, 
with jihysital and chemical phenomena having to do with 
motions which cannot be tiaced m detail The import 
auce of a study of the changes of the vis viva depending 
on squaies of vilocities, or what is now called the “kinetic 
energy” of a system, was rccogui/td m Newton’s time, 
t sjiecially by Lt ibnil/ anel it was ptret ive d (at any rate for 
special cases) that an increase in this quantity iii the course 
of auy motion of the system was othcrwisi expre ssibk by 
what we now call the “woik” done by the foicts The 
mathematical treatuuiitof the subject fiom this point of 
view by Lagiango (173G~1811) and others has aftorded 
the most important statements of the tluoiy of the motion 
of a system tliat aie available for pi ictical use But it 
18 to the physicists of the 19th century, and especially 
to loult, v\ho8e txpeiimental results were published in 
1843 49, that wc practically owe the most notable 
advance that has been made in the development of the 
subject, namely, the establishment of the principle of 
the conservation of energy (see LNERe.KTics, A’ncy Jint 
vol xxvin , also Eneroy, vol via ) The energy of a 
system is the measure of its capacity for doing work, on 
the assumption of suitable connexions with other systems 
When the motion ot a body is checked by a spring, its 
kinetic energy being destroyed, the spring, if perfectly 
elastic, 18 cajublt of restoring the motion , but if it is 
t becked by frietioii no such restoration can be immediately 
effected It kis, however, been showm that, just as the 
compressed spring has a cajmcity for doing woi k by virtue 
of its coiiliguratjon, so in the ease of the friction there is 
a physical effect produced, namely the raising of the tern 
lierature of the bodies in contact, which is the mark of a 
capacity (in the sense in which the word is used) for 
doing the same amount of work Electrical and chemical 
effects afford similar examples. Here wo get the link 
with physics and chemistry alluded to above, which is 
obtained by the recognition of new forms of energy, inter- 
changeable with what may be called mechanical energy 
or tl^t associated with sensible motions and changes of 
configuration 
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Having identified forms of energy other than mechanical, 
-we can attempt to apply to physics and chemistry, or, as 
we may say, to molecular systems and the ether, not only 
the principle of conservation of energy, but also other rela- 
tions connecting changes of energy of various types with the 
•characteristics of a system In this way the 19th century 
saw the first steps taken towards the carrying out of 
work which Newton bequeathed to his successors in the 
•concluding sentences of the Pnnctpm, 

Authorities —Oat TiEO (translations “Theflyatoin 

4 >f the World'* and Mechanics and Local Motion, in T Sai us 
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I Light Vehicles 

M OTOB car is a term primarily employed in America 
to denote the car or carnage containing the elt ctro 
motor used for propelling an electric tramcar or tiain of 
carriages on rails, but of late years more usually applied in 
Great Britain to light automobile or mechanically propelled 
carriages running on common roads On the Continent 
of Europe and in the United States the usual expression for 
these vehicles is ‘^automobile”, the term “autocar” has 
also been employed 

The first practical steam rarriagc was made by Rk hard Treve 
thick in 1802 (Big 1), though Cugnot had produced a rudimentary 
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•one in France m 1769 , but very little was done m this direction 
until 1824, from which date a number of these vehicles wore con 
etructed and used with considerable success taking the form of 
s age coaches propelled by steam, and wtichiiig some 3 or 4 
t ms unloaded. Among the most bu( cessful of steam carnage 
designers at this time were James Criiniey, Dance, Hancock, 
Macerom and Squire, Somers and Ogle, Church, Hill, and Scott 
Russell, all of whose vehicles provedT practicable to some exten”*" 
-Some of these ran regular passenger semcea, notably between 
<lheltcnham and Gloucester, attaining average speeds of 10 to 
14 miles per hour , but great opposition vas mot with owing to 
the narrow prejudice of those wliose interests related to horse 
haulage, and every obstruction was offered in the shape of pro 
hibitive tolls and le^lative enactments The result was that 
steam carnages were driven off the roads in favour of railways, 
4dthoiigh the select committee of the House of Commons apiximted 
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in 1831 to inquire into the subjo^ t repoiitd completely lu favour 
of thoir adoption (as did also that of 1873) In 18bl the fust 
Locomotu 08 on Highways Act was passed but the eruslung blow 
came m 1866, when the Legislatuin ))iescnb<d (1) that the nunihd 
of iwrsons required to diive the loiomotuc should be iiuuased to 
tbioe , (2) that a man sliould preside amIIi u n d flag (3) that the 
maximum limit of spied should i)o reduced to 4 miles pr hour 
and (4) that they should bo forbidden e\er to blow oft steam A.( 
These restnotiona uere contirmed rather than n liestd h> the 1878 
Alt Although these Aits in i1e<l to dial with hiaxy 

traction tlie tamoiis 1881 appeal m tin (\nirt ot Queiii s Reneii 
p1a< cd evoiy typo of stlf projmlhd vihnli liom a traition engine 
down to Bateman a steam tricycle, undti thou narrow limitations 
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This resulted in<ho developmint of thi hea\y traction engine, and 
light motor vehiclis were little more hi aid of m Cireat Britain 
Thcro were a few exceptions, howi\ei notably the siiam vehicles 
of Rickett (I860), Carrett (1861), Tang>o (1862), Yarrow (1862). 
Holt (1866), Todd (1870), Perkins (1870), Mackenzie (1876), ana 
Blackburn (1878), and some tleetneal camap^es made by El well 
(1884), Ward (1886), and \olk (1888) An important de}mrturo 
was that of Butler, who constnicted in 1886 what is believed to b© 
the first vehicle (a tricycle) proiielled by an internal combustion 
engine m England (Big 2) , lie used the vapour of benzoline 
exploded electncally Later, Roots siucessfully employed heavy 
oil, as did Kmght The chief prohibitory clauses of the Acts were 
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There i« aleo a pedal for regulating the speed of the motor, and a. 
powerful foot-brake, acting on the counter shaft, besides two band, 
brakes on the back wheels actuated by a lover The steering la 
effected by a wheel with worm gear, ana the carnage can be steered 
at high speed with one hand. These vehicles are nearly always 
fitted with pneumatic tyres, and many have ball or roller bearings^ 
and electncal as well as tube ignition 

A groat impulse was given to the French industry by 
the organization by the Petit Jomnal of a trial run of 
automobile vehicles from Paris to lloucn in 1894 This 
was followed next year by a race from Pans to Bordeaux 
and back, m which Jt2500 in prizes was awarded, mostly 
to MM Panhard and Levassor, and MM Peugeot Fibres 
The first carnage was driven by M Levassor, and per 
formed the journey of 744 miles in one tup, without a 
break down, and at a mean velocity of 15 miles per hour 
A still more important race was held in 1896, the course 
being from Pans to Marseilles and back. It was organ- 
ized by the Automobile Club of h ranee, a societ y founded 
in that year upon the initiative of the count de Dion and 
baron do Ziiyh n, for the furtherance and encouragement 
of automobile locomotion its membership grt w in three 
and a half years to some 2000, and it is now one of 
th( leading institutions in France The race was lOGO 
inihs in length, and was run under most adverse con 
ditions of weather , the winning carriage by Panhard and 
Levassor nevorthcleas made an aveiago speed of 15 85 
miles per hour, and was followed by two others of the. 
same house, while the De lahaye and Peugeot carnage s did 
good work A prominent feature of this race was tho 
remarkable and unexpected performances of the now 
])etrol tricycles (Fig 5) constructed by do Dion and 
Bouton, some thousands of which are now in use in 
France and oth"‘r countries This finn were also the- 
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repealed in when public interest revived, and Great Britain, 
in spite of its early exploits in mechanical traction, found that it 
waa completely loft liehind by other countries, such as France, 
Germany, and Amenca, whose engineers had been handicapped by 
no such restnotions 

France has undoubtedly led m the development of the 
light automobile vehicle, though it is right to mention 

that the most suc- 
cessful vehicles 
used there denvo 
their power from a 
petroleum spint 
motor invented by 
a (Jerman, Htrr 
Gotti It b Daitnlcr, 
who made numtr- 
oua vehicles, com 
ruencing with a 
bicycle fitted with 
this motor (h ig 3) 
in 1885 lie dis- 
posed of his Ire rich 
paUnts to tho firm 
of !M M Panhard 
and Ixvassor, who 

Fio 8.— Bsrly Dslmler Motor Bicycle “ known 

makers of wood- 
working nm(]nnery,and it may Inn bomiiitiontd that tt) the 
ingenious ajtpluation of tho Daimler motor by M Jjtwassor, 
who was then this moving spirit of the firm, is laigily due 
the successful develo[iiueut of the modern motor industry 

Tlio goneial arratigrrfiotii of met liuiaHm that has been adopted by 
this ii I in iH shown iii 4 'Jho motor a two or four cylinder 
“equipoise, is a modi lied 
Danrdor, known as tho 
Phamx UHing iietiohuin 
spirit or “pitrol’^of sj) g 
0 7 va^K»n/ed in a spiay 
caiburator and ignited ehu 
trnally, or hy nuuim of in 
eandesoent nialinum tnboH 
It w >irtualiy a gas engine 
working on tho Otto « > i lo 
and making its own gas iiom 

} )etrol It IS situaltd in 
W>nt, and transnuls iti 
power by moans of a fi lit ion 
cone A, woiking into tho lly 
wlicel, to one or tho change 
able spur wlioels B* 13® 13* 13* 
on tho Hipiare shaft 0, thence 
to Olio of the lixed spur wheels 
D* D® 1)* D* on tlie seioud 
motion shaft > This shatt 
L in turn drives a transverse 
counter shaft 1 through a 
jiuii of bevel wheels F and 11 
as shown, and counter shaft I 
rarnes two spiockot pinions 
at itHoxtiTriutiOB, from which 
the back w hi els iif the oar are 
driven by chains K This 
shaft also carries the diiler 
ential gear G, which enables 
Its ends to revoh e at diflereut 
sjweds for going iwiid corners 
In order to be able to piujiel 
the carnage backwards, a ro 
versing motion is introdiK ed 
consisting of two iritermodiat e 
spur wheels RR* earned ou a stiMirate shaft L, 'When it is 
desired to astern the sleeve carrying tho sjmi wheels B' B® B® 13* 
IS moved mong the shaft 0 into a (losition such that the wheel 
engages with R, and R* with the spur wheel this causes 
the shaft F<-4ind oonseouently the back wheels of the oar — to 
rotate in tho opposite direction, Tlie four pairs of spur wheels 
(which run in oil) allow of four ratios of gearing which are inter 
changeable whilst running; according to the power required, the 
friction clutch being relieved by tlie foot at each cliange of gear 


builders of three steam vehicles which attempted the ract^ 
but did not get through This and the Phris-Bordeaux 
race m fact established tho tnumph of petrol (le^ 
petroleum spint) for long distances over steam, which 
only seems to have gamed first place on two occasions, 
VIZ., the Concours du Petit Journal in 1894, and tho 
Marseilles-Nice-Turbie race in January 1897 when a 
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•do Dion brake covered the rough and hilly route of 145 
miles in 7| hours This vehicle, however, was very 
heavy, and no successful attempt seems to have been 
made in h ranee to construct a light steam vehicle except 
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tby M St rpollet, whoso “ flash ” generators are extensively 
used on tramways 

The speeds attained continued to increase In 1897 
the Paris-Dieppo and Paris-Trouvillo races showed an 
<iverage of 26 miles per hour In the Paris-Amstcrdam 
race (1898), Charron, on an 8 hp Panhard carriage, 
kept up a iiuan spted of 28 miles an hour, and in 1899 
he won the Pans to Bordeaux race on a 12hp vehicle 
•of the same make, covering the 350 milts in 11 hours 
43 minutes without a stop In the same year was held 
Iho longest motoi rao^ up to the present tune (August 
1902) — V 17 , the *‘Tour do I ranee,** 1440 miles m length, 
tlie distance being covered by Chevalier de Knyff (16 h p 
Panhard) m 42 houis 33 minutes running time Other 
races of that year were the Pans'- St Malo 
{200 miles), won by Antony’s 16 h p Mors 
in 7 hours 32 minutes , the Paris-Ostend 
{204 miles), the winning cars being 
Oiiardot’s Panhard and Levegh’s Mors 
{tie), Pans-Boulogno (143 miles), won by 
■Cirardot’s Panliard , and the Bordeaux- 
Biarnt/, won by Levogh’s 16 hp Mors 
In 1 900 de Knyff in the l*au~Bayonno race 
Attained a mean Bjiccd of 43 4 miles per 
hour, the distance being 208 miles He 
used a Panhard machine of 20 h p similar 
to I ig 6, but fitted with a “ racing ** body , 
and during one ])art of the race he is said 
to have done 34 J miles m 33} minutes 
The most important race of this year, 
however, was that from Pins to Toulouse 
and back, which was won by Levegli’a 
24 h p Mors, the distance of 836 miles being traversed 
at an average rate of 42 7 miles per hour Levegh 
in the same year was also credited with an average of 51 
miles an hour from Bordeaux to Perigueux , the distance, 
however, was short, viz , 72 miles 

In 1901 the racing season in Franco was characteri/ed 
hy two important events, namely, the Paris-Bordeaux and 
the international race from Pans to Berlin, for which 
prizes were offered by the German emperor. President 
Loubet, and the king of the Belgians The first of these 
races was won by Fournier on a Mors vehicle of about 
^0 horsepower Fournier made an average sjieed of 53 
miles an hour to Bordeaux — a distance (after deducting 
the neutralized sections) of 328 miles, his fastest-timed 
piece being 17} miles m 15 mmutes , and from Pans to 
Berlin he covered a distance of 686 miles at a mean 
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velocity of over 44 miles hour, excluding 63 miles 
of “controls,” or towns and villages through whnh each 
competitor has to follow a cyilist at 6 or 8 miles an 
hour in order to ensure the safity of the public and 
efiectually prevent any attempt at rating thiough irowded 
places The latter event was one which put the vehicles 
to an extremely severe test, owing to the roughmss of 
the road throughout the greattr ijortion of tlie journey 
In 1902 the hremh GoMniment tomintmtil making 
strenuous efforts to tneounge amongst agnculturisls the 
manufacture of dcnaturali/ed alcoliol as a substitute 
for i)etroloum spirit, and to tins end a ract -known as 
the “Circuit du Nord” — was oiguii/ed by the Mmisttr 
of Agriculture, in which the fuel used had to contain at 
kost 50 per cent of common vegetable nkohol llio 
course was 571} nuUs in length, and was (o^t^ed bv 
J uinan, tlie winner, on a Panliard machine in about 12 
hours Tho big event of the year, however, was the race 
from Pans to Vienna, winch was won by llonault’s 16 h ]) 
“ voiturette ** Deducting tho Swiss portion of the route 
(which was neutralized), the distance was 615 milts, which 
was accoiniilishcd in 15 hours 48 minutes — running tune 
Seventy seven pei cent of the starters anived at 'Vienna , 
and, considering the dangerous character of tho route- its 
many steep and tortuous descents — tins and tho race from 
Pans to Berlin afford striking illustrations of the advance 
that has been made in the jierfccting of the mcchanieal road 
carnage since tho commencement of tins new industry 
Although most of the big races liive hein won by the 
cars of Panhard and Lovassor, or Alors, thcfo are other 
makers whose vehu lea are w idely used, notably Peugeot, 
Dietrich, Kichard, Delahaye, Iknault, do Dion, Darracq, 
and others Tho transmission system of the Piugcot ancl 
Mors 18 virtually the same as that of Pinhaid and 
Ijevasaor, while Dietrich, liichaul, and Dclahaje have 
mostly employed belt-dnvmg and horizontal engines, and 


the three firms last named are makers of light cars of 
tho “ voiturette ** type 

The success of motor % chicles in Fiance may bo 
attributed in a large measure to tho demonstration of 
their capabilities by the organization of freqiunt races, 
and to the support given to these by the various autlioi i 
ties ami tho public, who at once saw the advantages 
of the new means of loeomolion AVliatever may bo sud 
to tho contrary, these rues and tho experience tlnrcby 
gained hive undoubtedly brought out the weak points, 
have induced makers to construct machine s of tho very best 
material and workmanship, and have enabled them to pro- 
duce a wonderful combination of 8])eed, durability, lightness, 
and strength — a state of perfection that would otherwise 
scarcely be existent Hence the importanre attached to 
these |)oriodieal contests m the preceding remarks 
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In America the first important developments in auto- 
mobiles were inaugurated by the Titma- Herald con- 
test in November 1895, m which the tractive jiower and 
consumption of fuel were considered There was deeji 
snow on the ground, and the results achieved were hardly 
successful, though the Mueller and Duryca cars figured pro- 
minently The latter, together with the Winton (which 
represented America m the Gordon Bennett Cup race of 
1900), are amongst the best-known vehicles propelled by 
gasolene m the United States Duryea employs a well 
lialancod engine, and the siioed clianging is effected by 
clutches, the spur wheels remaining always engaged To 
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America is duo tlie fir^t place m rcgaid to electrical car 
riagos, the (^)lunibia ol flu J*o|k) Manufacturing (^ompany, 
the Hiker, the Woods, and siinilar V( liu Ics being cxtcnsivf ly 
used by j»rivat( ]k rsons, iiudual men, and otlurs for town 
use These linns c(>nstiu(t most cligant vehicles with 
good workmanship, noisihss transmission, and liatteiics 
lor 10 to 00 mih’s The United States also leads in light 
steam voUales, the manufacture of wliuh is now being 
cairied out ou a \ery large scale, a tv[»o of smh vcliiele*, 
shown in Ing 7, and otno known as the Stanley, is built 
by the Loiomobilo (^ornpany This figure also servos to 
illiistiate the t )})0 of carnage work most gene nilly ado]»t(d 
for the lighU r c lasses ot inotoi ve hu los in the Unite d States 
Tilt frame is built on cycle lines, and the bode r and engine 
are wondc^rfiilly small foi their capacity The fuel is light 
oil \apem7tul and Imrneel in \ huge number of jets which 
are automatin^lly controlled by the steam jircssurc , up to 
the time of W*hting, sutheient water can only bo earned for 
a uin of about 10 miles with the standard >elncks, which, 
however, have found luueli favour owing to their low price 
and ejuiet running 

As legal ds otlu^r eountne Qe rraany holds an important 
position, having piodiued the two great exponents of yietiol 
inotois — (lottlieb Daimlti and Call Ben? Jt is bclitxed 
that M Lonoii, a iMencliman, constructed in 1SG2 the first 
vohielo )>roj»ell< d by an internal eemibustion ongmo, but ho 
apjiaiemtly did not follow up lus invention as did Herr 
Bear, who construe ted his tiistcaiiuige in ^88'', since when 
some 2500 of those eais i tv]>e of whnh is shown in 
Fig 8 — have been turned tnit at the Hhcinisehe Oosmotoren 
Fabnkof Mannheim. This firm uses horizontal cylinders, 
elei ti 1 C Ignition, and jirnic ij )all v lx.lt driving The late Herr 
Daimler, whose work has already bein alluded to, wiis the 
founder of the Daimler Motoren Gest llscliaft of Cannstadt, 
which constructcMi vehicles under his pitents with the 
transmission formerly by lielts, but now on the lines 
adopted by Panliard and Lovassor Their latest pro 
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duction IS a racing machine of 35 h p known as the 
Mercedes, which won laurels at the Nice races of 1901 
and 1902 It is fitted with magneto-electric ignition, and a 
4 cyhnder motor cooled by an air-fan m addition to the 
water circulation Germany, as also America, Swmtzerland, 
Belgium, Italy, and indeed nearly every civilized country, 
now lias its Automobile Club, whose interests are the 
protection and encouragement of the industry 

To return to England, considerable progress has been 
made since the “ Emancipation of the Motor ” on 
14th November 1896, when the mauguration run from 
Lemdon to Brighton was held, under the new Act of 
l^arhamcnt which raised the limit of speed to that pro- 
scribed by the Local Government Board, t c , 1 2 miles an 
hour The pure growth of the industry has been some 
what imiiedcd by unscrupulous company promotion, but is 
now proceeding apace Of the British constructors, the 
Daimler Comjuiny has probably done most work, its 
X chicles, as lately improved, resemble considerably the 
French Panliard, and in fact were originally copied from 
it. btc^tional views of the Daimler motor (12 hp 1902^ 
type) are shown in ligs 9 and 10 The Motor Manu- 
fa(tunng Company builds similar vehicles, using the 
Daimler and Idcn motors, whilst Napier was the first 
in England to construct powerful machines for the 
Continental rates, and one ot his vehicles won for Great 
Britain in 1902 the international automobile race hold 
annually for the Gordon Bennett Cup The Napier 
car IS also of the Panhard typo, but with a modified 
motor, luavicr gear, and other improvements The 
Wolstky Tool and Motoi Car Corni)\ny have a type of 
their own, and their carnages are of substantial design 
and workmanship and are low in pnee In addition to 
the constructors named abovi, there aie numerous smaller 
films engaged on motor cycles of the do Dipn system. 
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and on light cars of the “voiturottc” class The Auto- 
mobile Club of Gii it Britain and Ireland, amongst whose 
mcmlHrs arc many leading sportsmen and scuntifie men, 
has Its heachjuarters m Ijondoii, with numerous bronehes 
at other impoitant centres It has done much to protect 
the interests of automobihsm in Great Bntain , and its 
freejuent tours ind comj)etitions have heljxd to popularize 
the motor vehule and to educate the pubhc as to its 
capabilities The most imj»ortant of these events was 
probably the thousand miles hial of 1900, which 
was the first strious test of motor cars in the United 
Kingdom, the gold medal for this event was awarded ta 
a Flench car — that of the Hon C S Kolls, built by 
Panhard and Lovassor of Pans. Similar testa bave 
been repeated annually It is probable that the 
revived industry in Great Bntam will assume before 
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long as largo proportions as it has taken in France, where 
It developed with an unprecedented rapidity, £2,400,000 
worth of motor vehicles having, it is estimat^, been 
turned out there durmg 1897, 1898, and 1899 The big 
makers are so full of work that some require a year for 
the execution of orders, and premiums of 50 to 100 per 
cent, have been paid for immediate delivery, whilst up- 
wards of £2000 has several tmies been realized for high 
powered vehicles that have won important races The 
French nation, however, has taken the matter up purely 
from a sporting stand j)Oint, and has rushed mto it with an 
impetuosity hardly characteristic of the Briton, with whom 
the new means of locomotion is likely to come into favour 
slowly but steadily 

The three commonest methods of propulsion that have 
been employed up to the present are steam, oil, and 
electricity Of these steam appears to be the most 
suitable for heavy loads, having a great range and elasti 
city of power, oil or spirit for light carnages, enabling long 
distances at high speed to be conveniently covered without 
stoppages , whilst electricity — the ** idtal motive power — 
is at presc nt a luxury to be employed only for towns and 
short distances, until a light battery is discovered having 
a far greater capacity than is at present possible The 
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mechanical difficulties that have been oncountercMl m 
the development of the light motor vehicle are very 
many, and the chief disad>antage8 hitherto pi eminent 
have been noise, vibration, and uncortuint) of action, 
all of which, as one may notuc in the modern vthuhs, 
have now been greatly reduct d, altliough it is still « ssential 
for ill owner to ha\e a iiicthanual instiuct — <»r to tinploy 
a com]>etcnt man — for the cfficitnt working of his 
car lor their advantages, apart from hea\y tiansport 
(dealt with below), miuh maybe said Tho capabilities 
of the modern automobile, the t\traordinay control, 
freedom from Mbration %\hen in motion, and the tvlularat 
mg effect of gliding swiftly and suiootlily through the air, 
are points of wliith tk ordinary individual is totall 
ignorant , hence the reason why a first rule in a good 
vehicle usually converts the most ]>rcjudictd poison A 
good motor car has a large kid of use and tnjo>nunt, 
though the public should be cautiorie against the ]>ui(lia8e 
of cheap and inferior productions, many of wliuh are on 
the market and wlueh cause much disapjiointment A 
motor carnage lus a scope of work far be>oud the 
capabilities of a horsed vehicle It can cover long 
distances, is under absolute control, and can Hurt fore 
trivcl at very high spteds with jrcrfect safety It greatly 
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economizes space when among street traffic, and would, if 
generally omidoyed, render the stieets far more sanitary, 
as well as reduce the wear on the roads , it costs nothing 
for fuel when not in use, and but a penny a mile ou an 
average when running 

A word of warning to the novice may not l>e out of 
place The possessor of an autocar should not let 
enthusiasm and the over irieroasmg thirst for speed get 
the better of prudence, and should show due eonsidera 
tion for nervous horses, and users of the road generally, 
remembering that m LngUnd a pedestiian has as much 
legal right to the road as any vehicle In this way 
each automobilist will do his part m the popularization 
of the mechanical road carnage, which has been brougut 
to its present state of jieifectioii by an amount of in- 
genuity and art realized by few, and which is destined in 
the near future to play an important jiart in the eiviliza 
tion of the world 

Autuokitiss — Baadku Die Z/nm^hehkeU Dampfwaqen avf 
gewbhnltcftcn Strassen mvt Vortheil einzufUhreri Kuremberg, 
1885 — Badminton Library Motors and Motor Driving London, 
1902 — Beaumont Motor Vehicles and Motors London, 1900 
— 1 LETCH KH hteam Locomotion on Common Roads London, 
1891 — OottDON A Treatise on Llementary Locomotion hg Means of 
Steam Carnages on Common Roads 8 editions London, 1812, 
1884, and 1886 — Gore Propulswn of Carriages on Common 
Roads h/ Power other than Animal Power London, 1898 — 
Gkaffiony Manuel Pratique da ConstracUur et da Conducteur 


de Cifchs et d Automobiles Pans, 1900 — -Gurney Steam 
Carriages on Turnpike J\oads 1 oiidou, 18 12 — H v^( (x k SUavi 
Carnages on Common Loads 1 oiidon, 18i8 -- Ieni ins Power 
locomotion on the Ihghuay (a piulo to tho lituatim; I oudon 
1896 — Knicih, 1^ ii Anuncan Mahan'Kol 2 hitiunary (Koad 
I ocoraotivos, vol in) New \ oik, 1876 - Iaudnkk 1 tie Steam 
Pngim 7th ed , pp 419 4^0 J ondon, 1810 1 vviio nk 
ManaU HUoriguv et Iratigve de I iutoniobih sur Jumb Ians, 
1900 — Lvveiu N> and Hasiuck Ike AutorngbiU I ondon, 
1902 — LiK( ki I* 1 1) Die Pitrolcnm vnd 2 cnzinmotoien Munich 
and Leipzig, 1891 — Loikkih 2iait^ dis Idiutts yinto 
mobiles 4 vols Pans, 1896 97 , 2 ctrot nm Mofoi Can 

1 oiidoii, 1898 Mackuoni Puds concerning Llrmentary 2 oco 
mat lull 2nd edition I ondon, 1814, 2outrs and Q until us of 
Maceronis Steam Carriage Jh rnonstrated I ondon 18 Steam 
2 QUIT on JlmtdSf t(:c London, ISd') — Mann Lew MUhud of 
propfiling loiomotiie Machines (loinprosstd uir) I ondon 18 JO 
— Mkuuuusi yl Lew System of Inland Cmncyann fur ( oodsnnd 
Passengers (ronipitsaed an) 1 ondon, 1827 ■ — Mil ami 

Box QX ET i raiU de la Construction^ dc la Canduiteet de I lutrelun 
de I oituus Automobiles 4 vols Pans, 1898-99 ~ I iitissl and 
Godfei n u \ J ruction Mlcanigue sur 2uiUs ct sur 2t ides Pans, 
1900 — Salomons 2 he Horsilcss Carriage 1 ondon J895 — 
SiiNiri L diUomolnle IMorique et 2ndiquc 2 vols I’aiis, 

! 1899-1900 — Sennkii 2Lrseless 2\Qail locomotmi I ondon, 

1900— Sm nil Distorif of Fngtish Carnages and Motor Cars 
1 Tunbridge Wells 1876— HPT A (feEiF Puon-riin Iiiaffkj 
I Association) Trials of Motor P chutes Jor 2Ieavy 7 raj/ic Livtr 
pool, 1898, 1899, and jiroliably annuallv — Sii II Ihompson 7 he 
Molar Car its Latnre ifse^ Managemfiit London, 1902 — 
Mai LIS Iavioi Motor Cars or lower Carruufcs for Common 
Loads London, 1897 — Wnz Motnirs <l Caz et d l^drokf vol 
' iii Pans, 1899 — 'it Allow “Ou bttum Carnages, Proc Soe, 
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of Lng London, 1868 —Young The jEe<momy of Steam Power 
m Common Tioa/le London, 1860 — VoL xxxvi (Head) “Steam 
Ix>comotion on Common Roada,* Proe Inat CF London, 1878 — 
Iteporto of Sc lect Committees of the House of Commons London, 
1831, 1884 1885, 1886, 1859, 1873, 1881 (o 8 R ) 

II Heavy Vehicles 

Until the close of the 18th century, the common road 
constituted the only means hy which goods could bo trans- 
jiortcd upon land from one part of the country to another 
The marvellous development in the carnage of goods by 
land since about 1830 is due to tlie introduction and 
gradiuil perfection of the railway system, the essential 
features of which are a hard stool wheel rolling upon a 


liard smooth track| and the substitution of mechanical 
for animal tractiom Hallways now constitute the great 
arterial systems of communication by land all over the 
worlds and it is no wonder that their rapid development, 
which has absorbed m the United Kingdom alone a capital 
of over one thousand million jiounds, has led to the com- 
parative neglect of the application of mechanical power 
upon roads It is true that traction engines have now 
Wn brought to a high state of efficiency, and are being 
increasingly employed both at home and abroad, but when 
it H remembered that the vast and ever-growing tonnage 
earned upon railways must fall very far short of that 
carried upon roads, it ‘n\i 1I be seen how limited is the held 
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A, Air fin , li, boiler , C, condonsor , D, difforoutul p ir , L, engine Q, gearing , H hot water tank , 0, oil tank , S, stooring , 

AV, w atcr tank , \ auvihary engine 

Mhicli H (overod by this tjpe of engine A\iili the 
exception of the traction engine itself, it uiniiot 1 h) said 
lliat thoio lias over been the same suious attempt to 
introduce iniiluvnual propulsion for the con^c^anco of 
goods that Ills been shown in the previous section of this 
article to Inuo taken pbuc miuo about 1810 m tonmxion 
with passenger and pltasuro vehicles But it was to lie 
expected that soonir oi later the natural course of o\ents 
would load to the introdiution ol improved and more 
speedy means of con’vojance of goods upon roads, and 
there is every reason for thinking that during the present 
century there will be a dc\olopment in this direction 
beaiing at any rate some proi>oition to the development 
of railways during the century that is past 

In the first place, it may bo rcmaikcd that railways 
theinsehes are dependent upon the use of roads for the 
distribution of goods, railway < ompanies being, in many 
of the great cities, the largest owners of horses and 
waggons , all the railway system would, therefore, derive 


much beiK lit from improved means of road transit But 
fuither, there is a vast field for development in the 
conveyance of goods which could not be dealt with at all 
by railwa}s, and in the opinion of those beat fitted to 
judge, country and agricultural districts might be largely 
opened up if a more rapid and efficient mode of convey- 
ance upon roads became established, while it is almost 
certain that up to distances of 40 or 50 miles motor 
vehicles can even now comjicte successfully with the 
railways for the carnage of goods in the great industrial 
centres The general feeling that the progress in 
mechanically pro[)olled vehicles which might be so 
advantageous to the country at large was made absolutely 
impossible by legislative restrictions led to the passing of 
the Locomotives on Highways Act in 1896, which has 
doubtless been the direct cause of the production and 
successful introduction in Great Britain of a number of 
heavy motor vehicles, capable of carrying loads up to 6 
and 8 tons. 
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Before proceeding to describe these \ehiclcs, it may be 
noted that the regulations of the Local Government Board 
xespecting motor vehicles issued in accordance with the 
foregoing Act, as far as heavy motor vehicles are con- 
'Cemed, deal chiefly with rtatrn tions of weight and speed 
If the weight of the vehicle is between 1^ and 2 tons, 
the limit of speed is 8 miles an hour, whereas when the 
weight exceeds 2 tons, the limit of speed is placed at 
5 miles an hour It is m the direction of the tare limit, 
or weight when unladen, that the greatest diflicultits 
have b^n found by manufacturers The cxtieme tare 
limit 18 placed at 3 tons — with a trailer weighing 1 
ton — and the construction of a vehicle for heavy traffic 
which will carry a paying load, and which when unladen 
ahall, with its motive power and accessories, weigh only 
S tons, has not only involved the application of the 
greatest ingenuity and skill, but has necesbitatcd the use 
in many cases of an expensive metal like aluminium for 
casings and other parts of the motor Even with the 


greatest mechanical skill in construction and design, it 
IS questionable if the full benefits of the self propelled 
vehicle can be realized with the 1-ton taro limit in 
connexion with the hauling of goods to and from docks, 
and m the great manufacturing cent <s Jniergtho steps 
are Iwing taken to obtain a niodduatiou ol tlim limit, 
which will probably be successful it the pro[)ci protection 
of the road surface can be secured with the litavv loads 
which could then be earned 

Concerning the actual results whuli have beu obbuned, 
a summary is gi\cn on p 21 of the tnals of hoi\) motor 
vehicles held m the years 1898, 1899, and 1901, under 
the auspices of the Livcr^iool Self Propelled Tiaftic 
Association, although it must bo n numbered tint their 
practical success must really depend up<m a Icngthiued 
experience ot working, so as to enable a eomparmou to bo 
made with horse trac tion Such facts as are alre idy 
available from the cx]ierionco of the engineers of the 
city of Liverpool, of the Mersey Docks and Harbour 
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Board, of the Lancashire and Yorkshire llailway, and 
of pri\ato firms, were collected in a paper on “Eoad 
Locomotion,” read before the Institution of Mechanical 
1 ngineers on 2Gth Apiil 1900, which pajier has been 
freely drawn upon in the preparation of this article 

In the United Kingdom it may bo said that steam is 
the only power which has been introduced up to the 
present time for the mechanical propulsion of vehicles for 
heavy traffic It does not by any means follow, however, 
that this will permanently be the case, and both oil 
engines and electricity have been used with a certain 
amount of success, while in America compressed air for 
such purposes is being given a trial The following 
descriptive account is limited, however, to steam motor 
vehicles, which in the first yilace will be briefly dealt with 
from the point of view of their geneial arrangement and 
•construction 

Figs 1 to 6 represent by skeleton diagrams the plan and dova 
tion of these vehicles, a uniform system of letteiing being ndojitod 
^ - A glance at these will show the very varied methods 

^cooMiruc* which makers have distributed the essential 
* features All the boilers are placed in the front and 
above the car except in the Musker system (I ig 6), 
in which a lionzontal boiler with a special fan or draught for 
the burner is employed, and is placed transversely under the 
middle of the car, no funnel being required (see also Fig 26) 
The next important feature of difference between the systems is 


in the position of tlio engines In the Thornycroft and Lifu 
systems (Mg 4, see also higs 22 and 23) tiny are placed 
lionzon tally in the middle of the waggon, and the main driving 
wlioel IS drivm by moans of toothed etaring Tins is also the 
case in the Miiski r system The Coiilthard I oyland (Fig 1 , sco 
also hip^s 24 and 2'5) and Clirkson Captl systems (Fig 3) all 
have \ertical engines from whuh the motion is transmitted to the 
mam driving wheel by m« ans of chain goaiing operating tlirough a 
countershaft In the Hajley system (I'lg 2) the engine is also 
vertical, but transmits tho motion by means of a lion/ontal shaft 
placed longitudinally with tho w iggoii by hcvcllcd gearing 
this drncs a countci shaft which m turn drives tho main driving 
wheel by a pinion and spur wheel In tho Siinpsou Ihbhy sjstem 
(I<ig 6, also Iig 27) the arrangement is neat and ingenious A 
pair of sindl three eylinder engines woik sopaiately and inde 
pondoiitly tho two mam driving wheels tin use ol stpaiato engines 
obviating tho nee ossit} for a jack m tho bov or dilTcreiitial gearing 
Anotbei iTni>ortant Icaturo of difTortiito between tlio vaiions s} steins 
IS to be found m tho fact that the Musket Ic}land Coultharcl 
andClnikson Capcl all use condensers, the location of which can 
bo seen by an iiisyiection of tho vai ions diagiarns whereas in tho 
othois tho effect of superheating the steam is relied on in order to 
avoid the emission of visiblo vapour This liittei dev ho acts very 
well in hot diy weather, but when tho atmosj»h(io is cold and 
moist a cloud of steam is undoubtedly formed tlie mac hino thus 
failing to comply with tho provision of tlio Aet which recjuircs 
that no visible vapour ho emitted by light locomotives except from 
temporary or accidental causes 

When it is remembered tliat tho load lias to he concentrated 
upon the point of contact of the penplnry of four Wb 00 ia 
wheels, which have also to tnn mit tractive lone from 
the motor, it is no wonder th it the\ have hitherto been almost 
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entirely mtcle with iron tjnres. At the first Liverpool trials 
of heavy motor vehicles great trouble was expenenced with 
most of the wheel% which nad been made m the best possible 
manner for ordinary vehicular traffic, and in almost all cases they 
showed signs of the severe stresses and shocks to which they had 

been subjected, so much | 
so that some of them 
utterly broke down in 
consequence Figs 7 to 
12 illustrate some of the 
wheels which have been 
A spc< tally designed by the 
" milkers of motor velaclos, 
and show in each case 
the arrangonients for 
driving, which form a 
vital part o( tho disign 
Mfssrs Coulthard used a 
wheel entirely of iron 
(I'lg 9), which Roomed to 
givo very satislactory 
K suits at tho I ivcrpool 
tiialH whero it must bo 
_ noted that part of the 
" 40 miles run was over a 
load paved vith cobbles 
of the sort well known in 
ceitain parts of Lanta 
shiio, atfoiding a test 
scarcely to bo surpassed in 

Fio 13 ^Tluji iiyc rolt WaU t tu1>« Boiler ^-cssrs Bayh } s 

wheel (tig 11) difkra 
from the otliois in tho luqiottant detail of being coned or dished, 
and It has tlie Author impoitant ])C( uliarity that tho spur wheel 
attached to tho driving whtil is annular, and is driven by an 
internal junion jlus afloids considerable nrotocUon from dust 
and diit and enables the outsido of the annular wheel to bo use cl 
very cllecitively as a brake wheel eneiiclod by a band brake Iho 
spokes ate of oak with ash felloes, the non t\ro being 6 inches 
wide In coTiHe([iienc e of the new dcsigu and special construction 
of the whc^els adopted by most of tho makers, they were enabled 
to stand much bettor at the second Liverpool tnals, but even m 
tho second njioit tho judges wrote m tlu ir special conclusions as 
follows “ llio w heeds and tyios wore generally olUcicnt, but coii 
ceutiition of heavy loads U]»ou tho pic scut small area of wheel 
contact IS a serious chflu ulty iii the problem of giods transport by 
motor vohieles, and constitutes the duel nucbanical cause of the 
slow progioss made ' Quite recently one or two makers havo 
been appitc latiiig tho gn^at difRcultiea of this question, and havo 
tried to adopt solid rubber for tyres lug 12 rcjiresents Missrs 
Simpson and Bibbys wheel iii which India rubbei is shown cioss 
liatelicci in section, and fiom which satisiactory results appear to 
have l) 0 (ui obtained 

It IS impoitant to notice that while high speeds up to 70 miles an 
hour and abovo have been obtained by means of pneumatic tMcs 

Willi inotoi vdiides 
‘ weighing in some 

cases more than a ton, 
tlu limit of speed at 
which a heavy motor 


wheels of a motor waggon luasmuch as a motor waggon oarriea 
its own power and is a very expensive machine, it la necessary for 
ita oommercial success that it should cariy the greatest possible 
load at the highest possible speed consistent with tlie safety of tho 
publio and the efficiency of the motor , for these reasons attention 
has been tnriied to some contrivance or other that will replace the 
ordinary wheel This is a tune honoured problem which all 
attempts have hitherto failed to solve, but the recent trials of the 
Diplook walkmff machuic-^called by the inventor the “ Pedrail* — 
give promise or a successful result In this mvention supports 
carrying rollers are placed on the ground, and the motor or traction 
engine may be said to bo rolled over them, so that a rail fixed to the 
waj^n moves along while the wheels themselves aie temporarily 





1« lo 15 —Simpson Bibby Flash Boiler 

supported on the ground and jiu ked up when the load has passed 
over them Tho icsults stem to point to a great future develop 
me lit in this diiection es|)eci}illy where bad loads have to bo 
negotiated, or heavy loads earned where no roads at all exust 
j be two most important considerations in coiiiiexioii with tbo- 
dcsign of a steam boiler for motor vehicles are, first, it must bo as 
light as possible consistent with high pressure, and b U rm 
sfconclly, it must ho tajiable of being forced so as to ® * 
moot a suckhu demand, such as is caused by climbing a hill, for an 
iiK reased quantity oi stc am at a liighcr pressure The latter point 
T{ illy constitutes oik of the great advantages of steam for a motor 
vehn lo, and in many designs has enabled cliange of sjieed gearing 
to be disponsod with, siuio m engines working under the com 
pound system arrangnnents arc made to use high pressure steam 
in i>oth cylinders in onhr to surmount a hill or to transpoita 
hoa\y load ovei a pieeo of bad road One of tlio most suciesstul 
boibrs IS that oi tho Ihoiiiydoft Steam \Va,^gon Company 
Chiswick r<piesented in scttion m Jig 13 this consists of 
two sepal ate annular portions, A and B almost rectangular m 
stition connected by a n umber of cylindrical straight water tubea 
whuh form tlie walls of a slightly ti]M.rtd hollow cone CC The 
furnace 1) is contained in tho hollow ot tho lower aniiiiliis B, being 
fid fhiough tho opening in tho upper aiiniiluB A, through the 
c<ntr E, which can be n moved for the purpose Iho flame has to 
find its way on all eifh s through tho narrow spaces left between 
the wattr tiilus, the piodm is oi combustion escaping by means of 
the funnel h I be do Dion boiler, shown in Fig 14, is better 
known in Franco than in the United Kingdom but at tlio Liver 
pool trials on the BajUy waggon it proved itself a very efficient 
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I IQ 14 — De J)ion Wiilor tulw Boiler 


Fia lo — Musker Boiler and Burner 


vohich on iron tyros can run with any great load without rapidly 
d( stroying the vohu lo must api)aieritlY ho placed at sonu thing liko 
f) miles an lioiir T ho tlevolopim lit of heavy motor traffic is greatly 
retarded by tho difficulties which are encountend in the matter of 
spetd U!)on hod roads, and «^ou upon gtiod roavls during the winter 
time, wn lie upon the best of romls in dry weather it is scarcely 
possible to carry more than a toUl possible load of 15 tons \\\yon four 


steam generator It consmts like tho 1 hornycroft, of a douhlo 
aunulus of icttiiigiilai stition comioctcd by water tubes, the 
essential diffouiico between tho two boilers being that one annulua 
M IS much smaller than tho other, and is partly contained in it , 
the water tubes connected with them insteid of being vertical aa 
m tho Ihornj croft are slightly inclined from thehonzontal Tho 
furna< e N, as in the case of tho 1 hornycroft, is fed through a 
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cover P It le obvioiui that the heating eurlMe is disposed to the 
best advantage, as is shown by tho results obtained. 

The two foregoing boilers are of the water tube tvpe, but some 
motor waggons employ flash boilers In this t> pe of boiler a small 


quantity of water is ingjected at each stroke of the engine into a 
heated coil ot metal, or series of tubes, to be flashed into steam 
and 8U[>crhoated M Serpollct has lor some )oais been engaged 
in i>erfocting such a boiler, while in Gicat Hritam Messrs Siin)> 80 tk 



Fio 17 —I Ifti Burner 


and Bibby have a very strong and efl\.cti\e flash boiler, shown in 
hig 15 This consists of a senes of indLiitcd hoav> feUU tubes 
C, connected outside tho furnace by a llaythorn joint llie 



indentations alternate about 168 times in tho generator, and any 
fluid j>a8sing round them must encounter an amount of Imflling that 
exposes it in tho most efloctive way to the action of the luating 
surface The steam is made to pass through a dium 1), which is 
found necessaiy to prevent tho supcrlieated steam liaving to(» In^h 
a temperature 'Hit boiler is heated by a coal fuinaco IF, and 
in about 40 ininuUs fionx lighting the fire steam is generated 


One of the newest forms of combined boiler and burm i is that 
of Messrs C and A lihisker of Lueipool (iMg lb) It (onsists of 
three cyliudiical coils, IIII, of stiong steel tubes, and the llaiiu is 
made to ciieulate m tho annular space between tliein Iho ])oiiit 
at which the water enters is shown in the diagram, and likiwiso 
that at which the steam is supplied to the engine Hie weight of 
this boilor and contents, iiidependontly of tho burner, is only 
4 cwts , and it is capable ot (hvolo])iiig 30 h p , lopresenting a 
weight of 15 lb per hp This indicates tho great steaming 
eantdty of tins typo ot boiler, and its suitability for motor 
veiiK los 

It will bo noted that in some of the foregoing boileis solid fin I 
18 used, while for the Miiskir boiler liquid fuel is employed, as it 
IS also in tho Lifii Sirpollet, and other sUam s> stems 
It cannot be said that at inesent it is more eeonomu al 
but with an ctficicnt burner it is etrtainly moio con 
venuiit Some at least of tho dilliculties in the way of tin 
Gonstiuction of a burner using htavy ]Ktioloum siein to liavo 
been siur essfiilly ovneomo in tho s>HtMn8 abovi niiniKiind 
Tho esstntial teatiiie ot all tin so burners is a htatetl huila(e 
over which tho Inpud fuel is allowetl to puss, so ns to bteonio 
heated and vapon/id the vajiour then issues fiom a suitable 
let burning in air undor the boiler The numbci of buiners 
for liquid fuel which have hern invented in recent yens is very 
gnat, and tho tiguios given mcicly ri present types of those in 
operation with motor vehicles An important distinction must 




Pxo 19 — lioyland Burner 



Fio 27 — Simpson Bibby 5 ton Ixiiry 


be made between burncis for light and heavy oil, for with a 
light spirit vaporization, although necessarily eflected on the same 
pnnciple, is a far less diflieult matter, and probably does not 
involve the same nsk of carbomzmg the petroleum 


The Lifu burner (Fig 17) consists of a i asting D in the tortuon» 
passages of which the petroleum is niadt to circulate, it tlma 
Incomes thoroiiglily vaporircd, since the casting is placed in the 
body of tho flame which issues at E F is an air cone whioU 
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%llow8 tli8 proper proportion of oir to mix with the vapour iMumg order to enenre perfect combustion, arrangements are made for 
from the neetlle valve, which is shown in section and is self regulating the supply of air m both the Clarkson Capel and 
regulating A i^eonliar feature of the contrivance is an igniter Q, Musker burners In the former, which is shown in Fig 18 this 
Ailed with fire brick which is maintained in a red hot t ondition is in a sense done automatically The air can be regulated in 
by the flame, so that in the event of the flame being cxtmguished quantity by altering the amount of opening of the diaphragm at 
ouddenly, it is immediately relighted from the hot Are clay In I L It mixes there thoroughly with the vapour which has been 



Fio 21 — Tangj e Burner Fia 24 — Leyland i ton Ijotry 


generated in the toil 11, round winch the flame circulates. This 
vapour enters the mixing chanibtr T through a small needle 
valve M, at the oriflce K Tlie lutiib \alvo ih opened and closed 
by a le\ti P, which at the same tinu raises and lowers the larger 
valve N, so as to regulate the outflow of (oiubined nuxtuie of oil 
and Rir und©i;neath at QQ the flame beiiijL^ baffled on the inside of 
a hollow nickel cone The whole arraiigenunt worked very satis 
factonly in the 1 iverpool henry motor trials For the burner of 
Messrs Musker, which is shown attached to the boiler in Iig 16, 
the air is supplied bv a fan driven hi the same auxiliary engine which 
•oupphes Iwth the water for the boiler ami tlie oil for the buiner, 


the right proportion being thus automatically related Tlie air 
[lasses inwaras as sliown through the passage J T, which is kept at 
a high temperature by means of cylmurical projecting ribs which 
form part of the ignition chamber K The oil which is admitted 
by drops at the point L falling upon the heated iron surface, is 
vaporised and immediately mixed with the heated air, the mixing 
being further ensured by causing the vapour and the air to pass 
through a number of holes in a perforated block M Ignition 
takes place in the ignition chamber K The Leyland burner is 
shown in section in Fig 19 The Longnemare burner, shown in 
plan and eleiation, Fig 20, is largely used m France it consists 



heavy] motor V 

of a row of ooiU tliron^H winch the spirit is brought and after 
wards passed down a piM h, through a needle valve related by 
a wheel 0, which can he operated by the driver The Taagve 
burner (Fig 21} will be easily understood from a reference to t^ie 
sectional plan, while the elevation shows the way m which the 
flsune vaporizes the liquid fueL Tlie ooil, boiler, aud casing are 
also shown 

In general appearance motor waggons at iirst differed 
very much from each other, each maker starting at the 
OBtuurmi if* were ah mitto^ and there were no 

yi 0 w 0 / traditions to go upon or to fetter design m any 
difierwt way Hence it was that the questions whether 
protection for the driver should be employed, 
whether an air-cooled condenser should bo adopted, 
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driving wheels These general features are well shown ini 
the Thorn) croft waggon (big 22), and there is no waggon, 
better known or which stands higlur m the niatttr either 
of design or workmanship Fig 22 shows th(^ Thornycroft 
7 ton lorry, and big 23 shows the Ihornjuolt systtmi 
adapted to a steam omnibus llie picsent form of T ( yland 
waggon (Fig 24) is practically of the samt general < xte riial 
ap}>earance, and a largo number of these waggons are now 
employed m Lancashire and tlstwhere , and, as in the case 
of the Thornycroft, the workmanshij) and design aie such 
as to enable them to carry at the higliest legal limits of 
speed a full load without any \ery lapul ch Itnoration, 
over some of the roughest Lancashire loads The sama 
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Fiq 28.~HaDii 5 ton Lony 

whether the boiler should be in front of or 
liehind the dnver, or even underneath the 
body of the car, were all matters upon 
which different makers held different 
opinions, and this ltd to gieat differences in 
the general external ap]»oarance of the first 
waggons designed by the various makers 
But very quickly a remarkable tendency 
became visible to conform to one j)articular 
type, VIZ, that which was first adopted in 
tjie Lifu system, and which is illustrated 
by Figs 22, 24, and 27 In these waggons 
thcie is a workmanlike funnel and casing 
for the boiler, behind which the driver sits 
without any attempt at weather protection, a 
precaution which may be said to ha\o been 
found practically futile on a motor waggon , the engines 
and boiler are carried underneath the frame, as in the 
ongmal Lifu waggon, thus leaving as largo as possible a 
space for carrying the load, which comes directly o%tr the 
Abstract qf Mesxdts of Trials of Motor Vchules for Heavy Traffic {T iverpool Self Propelled TrafU AssociaJum) 
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Tici 26 — Muhker Oil ilred Lorry 

may bo said of the Coulthard, which is shown in big 25,. 
although in the illustration the waggon is shown which,, 
although perfectly successful in oiieration, has been 
modified quite recently m its general apjiearancc, so that 

it now almost exactly 
resembles the waggon a 
previously mcntioiitd 
Fig 26 shows the oil 
fired Musker waggon, 
tho gciural details of 
which have been ])rc* 
viously given b ig 

27 IS the Simpson 
and Bibby lorry b ig 

28 shows tho Maim 
5 ton lorry, which is 
interesting from the 
fact that, like the 
1 otic n motor waggon, 
it 1 mplo)s a hori/oiital 
type ot boiler Both 
the Fodc-u and thi 
Mann lorry have given 
excellent results lu 
practice, tho former 
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liehaving remarkably ivell at the War Office trials in 1901, 
under the severe tests to which it was subjected by the 
military experts 

The tablo on tho previous page gives the chief data of the heavy 
motors which oomrieted in the various trials conducted by the 
•Self Propelled Trafuo Association at LivorfKjol lull iiifonuation 
and details of the motors, also their respective consumption of 
luel, water, Ac , will bo found in the three volumes of Rejiorts 

(h 8 H s) 

Motril, a town of Sfiain, in the province of Granada, 
one mile from the coast Its population was 17,108 in 
1897 Tho sugar cane and beetroot grown in tho district 
both contribute to the increasing jirosjM rity of the sugar 
factories Alcohol, flour, soap, iron, and cotton stuffs are 
among the other industrial products Motnl itself is 
eonsidcrod a jiort of the second class, but tho anchorage 
at Calahonda, miles to tho south cast, is ranch better 
Grapes, esparto grass, dry figs, and almonds were exported 
to Orcat Britain in 1898 , and to France /im ores, barley, 
and fimt Tho imports m that year iiuludtd 12,299 tons 
of coal from Great Britain and 2518 tons of timbci from 
Kussia 

Mouchez, Amtfdtfe Ernest Bar- 

thdlemy (I«^i-1892), hrench savant, was bom at 
Madrid of Ironch parents on 21ih August 1821 lie 
cntoied tlic Naval School at tho age of sixUcn, and after 
serving with distimtion on various ships was apiiointed to 
the conmiand of the Jiimm in 1856 Bung htnuk with 
tlu inaccuracy of tho then existing (halts of South 
America, he coiieoivid the design of surveying tho whole 
coast of Biaril Some idia of the energy and activity ho 
displayed in this task and the enthusiasm witli wliieli lit 
inspired lus officers may be gathered fiom tho fa(t that 
tlu survey of these coasts, extending foi a length of some 
3000 miles, was finished in two years and a lulf In 
recognition of this service he was appointed \ me mix i 
of tlu Bureau des Longitudes He displayed tho same 
qualities in oigani/ing the Fuiieh exaedition to the island 
•of St Paul to obsoivc the transit of Venus lu 1871, and 
tho following yeir was appointed rear admiral, and eleeted 
a member of tlm Academy of beiencts In 1878 ho 
ace epb d the post of dire e tor of the National Obsejrvatoiy at 
Pans, in sneecssion to Le \triur Ho was porhai»8 not a 
gn it asti on Ollier m|hc sense that tho teim is applied to 
lus piedetcssoi, Imt lu found lure* ample scope foi the 
extieisc of Ills gieal aelimnistrative abilities Duiing tluj 
fouitun ytais of lus diucteuship the usefulness of this 
famou# institution was hugely extended The giounds of 
the Observatory W( le ciilaiged, and two powerful instrii 
ments of a novel kind weie installed , a new s^Kctroseopic 
department was cstiblished, and the gigantic task of le 
observing all Lalandt s stais was completed Under lus 
direction Iwentvoiie volumes of X\xi^ Annales weie jml)« 
lislie^d, as well as the fust two volumes of the great cjata 
loguc, in whieh lu uiuleicd accessible to astronomers the 
observations vvlueli liad been ace unmlating at tho Pans 
Observatory foi iiioie than half a century He founded the 
Bulletm A^tnmomuine^ the School of Astronomy at the 
Pans ObservaUir> , and tlu obse i vatory of Montaouns, where 
nival and mibtar) offueis, t\]iloreT8, and others aie in 
atrueted iii such astronnmual observations as are neeessary 
in their vanous callings It is, however, us author of the 
gieitseheme for an mtei national ])hotographie suiveyof 
the heavens that M one lu / v> ill be clue fly remembered Tho 
advances which had lucii made at the Pans Observatory and 
elsewliere in stellar photography suggested to him the 
magiufieent idea of constructing, by the international eo 
operation of astronomers, a complete photographic chart of 
the celestial vault, which, containing more than fifty million 
stars, would hand down to future ages a faithful picture of 


the state of the heavens at the end of the 19th century 
At three great congresses presided over by Mouchez, 
and attended by representative astronomers from all the 
leading observatories of the world, the initial difficulties 
inseparable from such a vast scheme were overcome , and 
although he did not live to see the completion of his 
splendid project, he had the satisfaction before his death 
of knowing that its ultimate success was assured His 
death occurred very suddenly at his country seat at 
Wissous, near Antony, on 25th June 1892 (a a R* ) 

Moulnnoin (or Maulme’n), the headquarters of the 
Amherst district and Tenassenm division of Lowei Burma. 
The population — 63,107 m 1881 — was only 55,786 in 
1898-99 The shipbuilding, which formerly was an 
irniiortant industry, has now been given up, but there is 
btill a considerable export of teak and rice, and there are 
several steam nee and saw mills The number of vessels 
that entered the port m 1898-99 was 674, with a tonnage 
of 261,089, and the vessels clearing numbered 712, with 
a burden of 270,413 The garrison of Madras native 
infantry, forme rly stationed in the town, was withdrawn 
111 1898, and Moulmem was then defended by police 
only Germany and Siam are represented by consuls, 
Persia, Denmark, and Norway and Sweden by vice consuls , 
and Italy and tho United States of America by consulai 
agents Tii Moulmem town tho chief criminal and civil 
jurisdiction is exercised by the judge of Moulmem, who is 
sessions judge and district judge There is an aniolgi 
mated high, normal, and practising sehool, as well as a 
high school 

MOUndSVlIISy a city of West Virginia, USA, 
capital of Marshall county, on the Ghio river, and on the 
Baltimore and Ohio ami Ohio liiver railways, in the 
“ Panhandle ” of the state It contains the state jxni 
tentiary, and lias varied manufacture s It derives its name 
from an interesting Indian mound in tho vieinity Po])ula 
tion (1890), 2088, (1900), 5 362, of whom 130 were foieigii 
born and 408 were negroes 

Mounet-Sullyp Jean (1841 ), Fremh 

letoi, was born at Bergeiac, 27th lebiuaiy 1841 His 
n uiio was Ttan Sully Mounet, but ho adopted tho above form 
e Illy m life and his been always known by it Alter a 
stiuggle against the ))rejudKes of his parents, he entered 
tlu (\)nst ivatoiro at the age of twenty one, and a few yeais 
lakr took the hist prize for tragedy In 1868 he made 
lus dihat at the Ode on, without ait rae ting mue h attention 
His eareei was luteirupted by the 1 ram o Prussian war, 
and tho liking he eh vt loped lor soldiering had almost 
decided him to give up tlu stage when he was offered the 
opportunity of playing the part of Oreste m Andromaqv^ 
at the Coined le J^ran^aiso m July 1872 His striking 
prestnee and voiee and tho passionate vigour of his acting 
made an immediate impnssion, and the eventual result 
wis his ekition as soci^taire in January 1874 He 
became one of the mainstays of tho Com^die Fran^aise, 
and distmguishctl himself in a large variety of tragic ami 
romantic parts Pe iliaps his most famous impersonation 
was tliat of Qtdipus in a version of Sophocles* drama 
This was first performed in the ruined amphitheatre at 
Orange on the occasion of a f^te m 1888 Other 
prominent parts m lus repertory were those of Achille 
in Jphtqenie^ Hippolyte in PhHre^ Hernani, Buy Bias, 
Hamlet, Francis I in Le Pot e^Amiise, Didier in Marion 
Delonm^ elc He was created Chevalier of the Legion 
d*Honneur in 1 889, and is the author of a play entitled 
La Buveme de Lainies 

MountainMririflf. — Mountameenng is the art 
of moving about safely m mountain regions, avoiding the 
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dangers incidental to them, and attaining high points I 
difficult of access It consists of two mam divisions, rock 
craft and snow-craft Kock craft consists in the inUlhgtnt ' 
selection of a line of route and m gymnastic skill to follow 
the line chosen In snow craft the choice of route is the 
result of a full understanding of the behaviour of snow 
under a multitude of varying conditions, it depends 
largely upon exjierience, and much less u}>on gymnastic 
akill The dangers which the craft of climbing haa bten 
develoiied to avoid arc of two mam kinds, the danger of 
things falling on the traveller and the danger of his falling 
himself The things that may fall are rocks, ice, and snow , 
the traveller may fall from rocks, ice, or snow, or into 
crevasses in ice or snow There are also dangers fiom 
weather Thus in all there are t;ght chief dangers f illmg 
rocks, falling ice, snow avalanches, falls from difticnlt 
rocks, falls from ice slopes, falls down snow 8lo])es, falls 
into crevasses, dangers from wc athcr To select and follow 
a route avoiding these dangers is to exercise the elimbei s 
craft 

Falling Hocks — Lvery rock mountain is falling to ])ieecs, 
the process l)emg specially rapid above the snow-lmc 
Hock faces are constantly swept by falling stones, which 
it is generally possible to dodge Few accidents lia\e 
occurred in such places hailing rocks tend to form 
furrows in a mountain face, and these furrows (coulotts) 
have, to be ascended with caution, their sides being often 
«afo when the middle is stone swc])t Stones f ill moio 
frecjucntly on some days than on otheis, accouling to the 
recent weather Local experience is a valuable help on 
such a ci[Uestion The direetion of the dip of loek stiata 
often determines whether a particular lace is sife oi 
dangerous, the eliaracter of the rock must also be con 
aidered Wiero stones fall fiequently dc^biis will l )0 found 
below, whilst on snow slopes falling stones eut furrows 
visible from a great distance In jilanning an ascent of a 
new peak such tiaces must l»e looked for Jn some mouii 
tain ranges (Hiuialay i, Al]is of New Zealand) falling stones 
are more frc(iuent than m the Swiss Alps When f illing 
stones get mixed in considerable cpiantity with slushy 
snow or water a mud avalanche is foimed (eoinmoii in the 
llimalciya) Mud avalanches keep to ic cognized tracks 
and move slowly, but advance to gicat distances and ovei- 
wlielm large areas of land It is necessary to avoid camp 
mg m their possible line of f ill 

Falling Ice — The places where ice may fall can always 
bo determined beforehand It falls m the broken parts of 
glaciers (se? acs) and from overhanging cornices formed on 
the crests of narrow ridges Large icicles are often formed 
on steep rock -faces, and these fall frequently m lino 
weather following cold and stormy days Ihey have to be 
a\oidcd like falling stones Seraes aie slow in formation, 
and slow in arriving (by glacier motion) at a condition of 
unstable equilibimin They generally fall m or just after 
the hottest part of the day, and their ddins seldom goes 
far It 18 generally possible to estimate the stability of a 
serac within reasonable limits A skilful and expenenced 
ice man will usually devise a safe route through a most 
intricate ice fall, but such places should be avoided m the 
afternoon of a hot day Hanging glaciers (i e , glaciers 
perched on steep slopes) often discharge themselves over 
steep rock-faces, the snout breaking off at intervals They 
can always be detected by their debris below Their track 
should be avoided In the early summer falls of ice arc 
less common than m the autumn, when the winter snow 
has melted away and deprived semes of its support 

Snow Avalanches — ^These mainly occur on steep slopes 
when the snow is in bad condition, early in the year, or 
after a recent fresh fall Days wrhen snow is in con 
diUon are easily '^ecognized, on such days it may be 
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inadvisable to ti averse snow which at another time 
may be as safe as a high road Ik ds ot snow collected on 
rock ledges m bad W(>athfr fall off whin a thaw comes, and 
are dangerous to Kxk cliinbtrs iSnow that has lecently 
fallen U])on ice slopes is alw i^s liable to slip oH bodily 
buck falling masses generally make ilu lower pait of 
their descent by couloirs bnow avilandus luvtr fill in 
unex])eeted pUies, but luxe their < asil) ruogniza))le nmU s, 
which can l>e avoided in timeb of danger In ex]niionced 
mountaineers 

Jut I Is from Hocks — The skill of a rock di mix i is hhowri 
by his choite of hand hold and foot hold, and Ins adbtsum 
to those he has chosen A man who knows the limit e)f 
Ills powers and sdects his gri]» accordinglv maj he stopped 
by a diffaculty, but will not fall Miu li di pt nds on a ( oi n < t 
estimate of the lirmness of the nxk where wi iglit is to he 
thiowu upon it Many loose roeks are ipiite linn enough 
to hiar a man’s weight, hut exiioneiue is meded to know 
wliieli cm bo ti listed, and skill is required lu tiaiish rring 
the xveight to them without jerking On all diflieult loc ks 
the ro|)e IS the gi eatest sat( guard foi all except the Inst 
min in the oseent, the last in the descent In such )>laces 
a jMiity e)f three oi four men ro]>ed tc3gether, with a distanc e 
of 1 5 to 20 feet between one and another, will l>e able to hold 
up one of their number (except the to}) man) if oric^ only 
moves at a time and the others are firinl} ]>lacid ind kce|) 
the rope tight between them, so that i falling individml 
maybe ancstccl be Ion his veloc ity has been acceleiatcd 
In veiy ditheult jdaccs hel}) nuy lx obtained 1)\ throwing 
a loose ro})o louiid a })ioj((tion above, md ])ulling on it, 
this method is s})eeially \aluahlo in a difticult descent 
’I lio rojK iisuall} em|>lexyed is a strong Manila cord edkd 
Aljiine Club rojK, but some prefer a tliinnei lope used 
double On rotten locks the lope must be handled with 
•i}) cial care, lest it sliould start loose stones on to the lie ids 
of those below himilar caie must bo given to hind liolds 
anel foot liolds, foi the same leason When a horizon tal 
ti iverse lias to be mado aeross \er) dilluult roeks, a 
dangerous situation may inse unless it hotli ends ol tlie 
traverse there lie him positions hven then the end men 
giin little fiom the ro])e Mutual assistance on liard 
roeks takes all manner ot forms two cji even three men 
climbing cm one aiiotliti’s shoulders, or using foi foothold 
an ice axe ])ro})i)e (1 up liy others T]^ git it jnincijile is 
that of CO ojieration, all the members m the |»arty climbing 
with leference to the others, and not as indei>endent units , 
each when moving must know what the man in front and 
the man behind are doing Help may sometiiqies be 
obtained by fastening iron or wooden pegs into cracks, and 
hitching a rope over The greatest dangci on diftieult 
rocks IS to be roi>ed to a careless comjianion After bad 
weather steep rocks ore oftc n found coveted with a veneer 
of ice {verght^)^ whuh may even rendci them inaccessible 
Climbing irons (crampons, steigeisen) are useful on such 
occasions 

he Slopes — Climbing irons are also most useful on ice 
or hard snow, as by them 8te}>-cutting cm sometimes be 
avoided, and the footing at all times rendered more secure 
True ice slojies are raie in Furojie, though common in 
troiwcil mountains, wheie newly fallen snow quickly thaws 
on the surfice and liecomes sodden bele)w, so that the next 
night’s frost turhs the whole into a mass of solid lee An 
ice slofie can only bo surmounted by stejxciitting I or this 
an ice axo is needed, the common Win being a small juck 
axe on the end of a pole as long as from the elbow of a 
man to the ground This pole is used also as a walking 
stick, and is furnished with a spike at the foot A great 
deal has been written about how to cut 8to])s, which need 
not be repeated here There is much to Ixj learned in 
practice, and a wide difference between a quick and a slow 
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8tep*cuttor One of the chief uses of a guide is to save his 
employer this labour Special care must be taken not to 
slip on an ice slope, and to use the ro|JO carefully, as the 
best ico-step remains shppery 

Snow slopes are very common, and usually easy to 
ascend. At the foot of a snow or ice Blo|)e is generally a 
big crevasse, called a hergsehmnd^ where the final sloi>e of 
the mountain nses from a snow hold or glacier Buch 
hergsthrunds are generally too wide to be stnded, and must 
be crossed by a snow bndgo, which needs careful testmg 
and a painstaking use of the rope A steep snow slo])e in 
bad condition may bo dangerous, as the whole body of 
snow may start as an avalanche Such slopes are less 
dangerous if ascended directly than obliquely, for an 
oblique or horizontal track cuts them across and facilitates 
movement of the mass. New snow lying on ice is siiecially 
dangerous Ex|)enenco is needful for deciding on the 
advisabihty of advancing over snow in doubtful condition 
Snow on rocks is usually rotten unless it be ♦hick , snow 
on snow is likely to be sound A day or two of fine 
wtuithor will usually bring new snow into sound condition 
Snow cannot he at a very steep angle, though it often 
dtcoive?s the eye as to its slope Snow skqios seldom ex- 
teed 40* Ice slopes may lie much steelier Snow 8loi)e8 
in early morning are usually hard and safe, but the same 
in the afternoon are quite soft and {lossibly dangerous, 
hence the advantage of an early start 

Crevasses — lliese are the slits or deep chasms formed in 
the substance of a glacier as it passes over an uneven bed 
They may be open or hidden In the lower part ot a 
glacier the crevasses are oikju Above the snow line they 
are frequently hidden by arched-over accumulations of 
winter snow The detection of hidden crevasses recjuiics 
care and oxiienence After a fresh fall of snow they tan 
only bo detected by sounding with the polo of the ict axe, 
or by looking to right and left where the ojien extt nsion of 
a partially hidden crevasse may be obvious A master of 
snow-craft hardly ever falls into a crevasse, a novice is 
liable to freipient falls The safeguard against accident is 
the rope, and no one should ever cross a snow covered 
glac ler unless roped to one, or bettor to two comj)anions 

Wtather — Many of the dangeis resulting from bad 
weather have liecm referred to above Storms stldom 
destroy mountaineers by more cold or exposure, unless they 
Hit down and lose vitality by inaction, but there have 
been cases of men blown from exposed positions to de- 
struction Many climbers liavo been struck by lightning, 
but few, if any, killed at higli elevations The mam group 
of clangers caused by bad wtathei centre round the change 
it ofFetts in the condition of snow and rock, making ascents 
suddenly perilous >\hicli before were easy, and so altering 
the asi>ect of things as to make it hard to find the way or 
retrace a route The two extremes to be avoided are 
sitting still and making fi antic haste The worst of all 
riMuodies is ah ohol , the be st, food, patience, and a dogged 
will In storm the man who is wont to rely on a compass 
has groat advantage o\or a merely empirical folloA^er of his 
eyes In large snow iic Ids it is, of course, easier to go 
wrong than on rocks, but a trained intelligence is the best 
companion and suiest guide 

llutorg — The ciaft of climbing is essentially a modem 
invention. Devised for Hi>ort, it has beconfe an important 
ad)unct to geographical exploration, for it boars to moun- 
tain travel the relation that navigation bears to sea-travel. 
Till relatively recent times a mj stenous dread of mountains 
lingered in the minds eve n of educated jieojde , horror was 
the impiession derived from mountain scenery by 18th- 
eontury travellers. The substitution of admiration for 
horror was the work of the 19th century The thief 
Alpine iiasses were crossed in Eoman and even prehistono 
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times The first recorded mountain ascent after 014 
Testament timas is Trajan’s ascent of Etna to see the sun 
rise The Boche Melon (11,600 feet) was chmbed m 1358 
Peter III of Aragon climbed Camgou in the Pyreneea 
m the last quarter of the 13th century In ISSO- 
Petrarch climbed Mount Ventoux near Vaucluse In 
1492 Charles VIII of France reached the top of Mount 
Aigudle The Humanists of the 16th century adopted a 
new attitude towards mountains, but the disturbed state 
of I urope nipped m the bud the nascent mountaineering of 
the Zurich school Leonardo da Vinci chmbcd to a snow- 
field m the neighbourhood of theValSesia and made scientific 
observations Conrad Qesner and Josias Bimler of Zurich 
visited and described mountains, and made regular ascents 
The use of axe and rojie wore locally invented at this time 
No mountain expeditions of note are recorded m the 17th 
tentury In 1739 the Titlis was chmbed — the first true 
snow-mountain Pococke and Windham’s historic visit to 
Chamounix was made m 1741, and set the fashion of visit- 
ing the glaciers The first attempt to ascend Mont Blanc 
was made in 1775 by a party of natives In 1786 Dr 
Michcl Paccard and Jacques Balmat gained the summit for 
the first timt Do Saussure followed next year The 
Jungfrau was climbed in 1811, the Finsteraarhom in 
1812, and the Zermatt Breithorn in 1813 Thenceforward 
tourists showed a tendency to climb, and the body of 
Alpine guides began to come into existence in consequenee 
Systematic mountaineering, as a sport, is usually dated 
from Mr Justice Wills’s ascent of the Wetterhorn in 
1854 The first ascent of Monte Rosa was made in 1855 
The Alpine Club was foimded in London in 1857, and 
soon imitated in most Euroi)can countries Mr Whymper’a 
ostent of the Matterhorn in 1865 marks the close of tho 
main period of Alpine conquest, during which the craft of 
climbing was invented and jxBrfected, the body of pro- 
fessional guides formed, and their traditions fixed. I’assing 
to otlnr ringes, the exploration of the Pyrenees was con- 
current with that of the Alps The Caucasus followed, 
mainly owing to the mitiati\e of Mr D W Fieshfield, it 
was first visitid by exploring climbers in 1868, and most 
of its groat puiks were climbed by 1888 Trained climbt rs 
turnfd their attention to the mountains of North America 
III 1888, wlun the llov W B Green made an expedition 
to the Belkirks From that time exploration has gone on 
apace, and many English and American climbing parties 
have surveyed most of the highest groups of snow peaks 
The exploi ation of the highest Andes was begun in 1 87 9-80, 
when Mr Whymper climbed Chimborazo and explored the 
mountains of Ecuador The Cordillera between Chile 
and Argditina was attacked by Dr Gussfeldt m 1883, who 
ascended Maipo (17,752 feet) and attempted Aconcagua 
(23,080) That jieak was first chmbed by the Fitzgerald 
ex]>odition in 1897 The Andes of Bolivia were explored 
by Sir Maitm Conway m 1898 Chilian and Argentine 
oxixiditions levealed the structure of the southern Cor- 
dillera in the years 1885-98 Sir Martin Conway visited 
the mountains of Tierra del luego in 1898 The Alps of 
New Zealand were first attacked in 1882 by the llev 
W B Green, and shortly afterwards a New Zealand 
Alpine Club was founded, and by their activities the ex- 
ploration of the range was pushed forward In 1895 Mr 
E A Fitzgeiald made an important journey in this range 
Of the high African peaks, Kilimanjaro was climbed in 
1889 by Dr Moyer, Mount Kenia in 1899 by Mr Mac- 
kinder, and a peak of Ruwenzori by Mr Moore in 1900 
j The Asiatic mountains have as yet been httle climbed, 
j though those that he within the British empire have 
been surveyed. In 1892 Sir Martin Conway explored 
the Karakoram Himalayas, and climbed a peak of 23,000 
feet. In 1895 Mr A F Mummery made a fatal attempt to- 
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ascend Nanga Parbat, whilst m 1899 Mr D W hroshfield 
took an exjiedition to the snowy regions of Sikkim A 
body of Gurkha stpoys has now l)een traintd as exjiert 
inountaineeis by Major the Hon C G Bruce, and a good 
deal of exploration has lieou accomplished by them The 
only mountains of the noi them polar region that have been 
explored are those of Spitsbergen by Sir Martin Con\\ay’8 
expeditions in 1896 and 1897, and the peaks in the noith 
of Norway and the Lofotens by various Alpine Club and 
Norwegian parties The great mountains of the south tiolar 
region have not yet been attempted (w m c ) 

Mount Carmeli a borough of Northumberland 
county, Pennsylvania, USA It is at the head of 
Shamokin cieek, lu the anthracite coal region, in the 
tiistern part of the state, at an altitude of 1054 feet It 
IS on the Lehigh Vallej, the Northern Central, and the 
Phi adelphia and Beading railways Its chief business 
consists of mining, handling, and shipping anthracite coal 
Population (1880), 2378, (1890), 8254, (1900), 13,179, 
of whom 3772 were foreign born 

Mount ClomonOf a nty of Michigan, USA, 
capital of Macomb county, on the Clinton river near its 
mouth, and on the Grand Trunk Kailway, in the south 
eastern part of the state, at an altitude of 60 J feet It is 
noted for its mineral springs, which are said to jiossess 
remarkable curative proixjrties, and which draw to it a 
large transient population Population (1880), 3057, 
(1900), 6576 — 1194 foreign born and 18 negroes 

Mount DoSOrty an island off the coast of Maine, 
U S A , a part of Hancock county of that state It has an 
area of about 100 square miles, and is mountainous, rising 
to an extreme altitude, in Green Mountain, of 1527 feet 
It contains many lakes and ponds, and is dt eply penetrated 
by arms of the sea, affording a great vxiitty of picturesque 
scenery It is a popular seaside resort in summer, lieing 
leached by a line of the Maine Cential Iladroad and ferry, 
or by steamers from Poitland and Boston The chief 
points on the island fiequented by visitors are Bar Harbour 
(far the most important), Se^il Harbour, North -Last 
Harbour, South West Haiboui, and Somesville, at the head 
of Somes Sound Population (1890), 5 137 , (1900), 7989, 
increased in the season by 10,000 to 20,000 visit-ors 

Mount Morgfany gold mining town and muni 
cipality (1890), Quotnsland, Australia, in the county of 
Baglan, 28 miles south south west of llockhamjiton, to 
\\hich a railway was opened in 1898, and believed to 
be on the richest gold site in Australia The output 
ill 1900 amounted to rieaily X790,000, and during that 
year about 2000 persons Mvere employed Machinery 
is leplacing manual labour to a considerable extent 
Population (1891), 3514, (1901), 9609 

Mount Vornony a city of Illinois, L 8 A , ca]»ital 
of Jefterson county, towards the southern part of the state, 
at the intersection of four railways, and at an altitude of 
472 feet The sui rounding country is a rich farming 
region, for which it acts as a collecting and distributing 
point Population (1890), 3233, (1900), 5216, of whom 
111 were foreign born and 1 90 negroes 

Mount Vornony a city of Indiana, USA, capital 
of Posey county, on the Ohio river, at the mtersection of 
the Louisville and Nashville and the Lvansvillo and Terre 
Haute railways, in the south western part of the state 
Population (1890), 4705, (1900), 5132, of whom 262 were 
foreign born and 892 negr^s 

Mount Vornony a city of Westchester county, 
New York, U S A., on the Bronx river, and the New York 
Central and Hudson liiver, and the New York, New Haven 
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and Hartford raih\a>s, m tlu southeastern part of the 
1 state It IS a subuib of Ntw ^ oiK (hty, bung distant but 
13 miles It was iiu oi poi itt as a villagt in 1853, and 
chaitered as a eit> in IsMJ Population (18M0), 10,S30, 
(1900), 20, 346, of >\hom 52()5 ^\LU loreign bom and 516 
negroes The death rak m 1900 is 19 t 

Mount Vornony a city of Ohio, U S ^ , lapital of 
Knox C()unty, on tlu Ivokosmg ii\ti, and tlu Bultimore 
and Ohio and the OkveUnd, Akion and Columbus rail 
ways, north-east ot the cintu ot the stak, at ui altitude 
of 991 feet It has inanufacluics of fuiiiiturt, caiiiagts 
and waggons, and locomoliM s, Usuhs Hour mills ind 
machine shops Poi»uUtion (1890), (>027, (1900), Ch 13, 
of whom 359 wtic louign bom and 2 39 lugiocs 

MouOCrony a town of Btlgiiiin in the province of 
West h landers, 35 miles south ot Bruges, with a station 
at the junction of the hues from Courtiai and Tournai to 
Lille (b ranee) Its iiuiueious industries include cotton 
and wool weaving, djang, and oil refining Population 
(1890), 13,761, (1900), 18,909 

Mozambique. Sco Last Africa, Portui ufki 

MOZyry a distuct town of Bussia, government and 
241 miles south cast of Jilinsk, on the lailway from Bust 
to Bryansk, and on the Piipet river Coal has been found 
near the town, which is an entrepdt for goods shipped on 
the Pnpet Population (1897), 12,251 

Much Wen lock. SeeWFNiocK 

MudanlOy the ancient Myilea^ a town of Asia 
Minor, on the south coast of the Sea of Marmora, and 
the port of Bnisii It is eonneckd with Bnisa by a rail 
way and a caiiiage load, and with Constantinople by a 
lino of steamers Olivt oil is produced in large quantities 
The ixipulation numbers 4800, almost wholly Greek 

Muhamrah (Mohimmihah), a town of Pusia, 
III the piovince of Aiabistan, 30 20' N, 48 11 I, 
on the Haffat canal, winch joins the Karun with tin 
Shatt el Arab, and Hows into the latter 40 milis above its 
mouth at b ao and about 20 miles be low Basrah It has 
post and tek graph othc cs, and a jiopulation of about 5000 
With the opening of the Karun iiver, os far as Ahva/, 
to international navigation in 1889, Muhamrah acqiiiiecl 
gieater importance, and its eustoms, which until then 
were leased to the governor for XI 500 per annum, 
rose considerably, and now pay £8000 A British vice 
consul was appointed in 1890 The following table shows 
the value of the cxjiorts and imports and the amount of 
shipping at intervals since 1890 — 
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IJritish 1 




Uiiturod 

Cleared 

Filtered 

ClPiired 




tuns 

tons 

tons 

toiiH 

1890 

58 096 

146,141 





1895 

98,193 

138,006 

111,623 

89,482 

103 805 


1899 

181,706 

207,892 

105 480 

86,252 

97 765 


1900 

164 078 

281,854 

121,427 

91 909 

112 046 

80 202 


Nearly one half of the exports was specie 
Until 1847, when it detinitely became Persian tcrntoiy in 
accordance with Art II of the treaty of Erzerum, Muhamrah was 
alternately claimed and occupied by Persia and 1 ui key, its i ulor, 
an Arab sheikh, helping either Power as he found it coiivonient 
Since then the governor of the town and adjoining district has 
been a sheikh of the K ab, or Chaab, Arabs of the ]>owerfiil tribe of 
the 81n*ah branch of Islam At the close ol the Anglo Persian 
campaign in 1857 Muhamrah was taken by a British force 

Muir, Sir William (1819 ), A) able 

scholar, was born at Glasgow, and educated at Kilmarnock 
Academy and at Glasgow and Edinburgh Universities 

S VII —4 
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In 1837 he entered the Bengal Cml Service, and there I 
lield geveral imi>ortant appointmenta He werved as 
Hf i rttary to the Governor of the North West Provinces, and I 
as i member of the Agra revenue board, and during the | 
Mutiny he was m charge of the Intelligence Dejiartment 
tliiri In 1868 he b<^me Lieutenant-Governor of the 
\oith West Provinces In 1874 he was ap{>ointed 
tiiiincial member of the Council of the Oo\ernor Gineral 
ol India, and retired in 1876, when ho became a memlier 
of tin Council of India In 1867 the Cider of the Star 
of India had been conferred on him m recognition of his 
]»ublic services He had always taken an interest in edu 
(ational matters, and it was chufty through his exertions 
that the large central college at Allahabad, known as 
Mini’s College, was built and endowed. In 1885 he was 
♦ lilted Piin(i|ial of Iiidinburgh University in succession to 
Sir Alexander Grant Sir William Muir is a g<xjd Arabic 
Hiholar, and lias made a careful study of the history 
ot till time of Mahomet and the following jicriod His 
elm t books are a Life of MaJumiet ami Ihetuiy of hlam 
to the Fid of ilu a work of great historic value, 

Anmil^ of ih^ Earl if (Jalipfuiie^ an ailmiiable account oi 
the janodof early Sanu enic (onquests, The Cohphate^ an 
abridgment and continuation of the Anmdn^ whiih brings 
the luord down to the fall of tlu Caliphate on the onset 
ot tlu Mongols, The (Joran itn (^omptnofton am! Teachimf, 
and The Molutmmedan (Jofntuweinif, a k jiiiiit of five essays 
]>ublishod at intc-rvals l)ctwc( ri 1885 and 18S7 In 1881 
hf dclivired the lltde leitim at Cambiidge on The Eaihf 
Caliphate and Jime oj Ini am His intciests arc chiefly 

with the Aiabs, and he has less sympatliy with tlu other 
devulopments ol Islam 

Muirkirk, a mining and manufai turing town of 
Ayrshire, Scotland, neat the river Ayi, JDJ imhseastby 
north of Ayr by tail Jt is oiu ot the elm I seats of the 
lion industry, and then an coal minis and lime kilns 
There ate patish coumil chainlH is and in instituti, with 
libraiy and lecreation looins In the in ighbouihood aie 
four monuimnts to (^>v( nantmg maityis, imludiiig 
Cainiron of Aiid’s Moss and lh(»wn of Pnesthill , also 
Druidu al remains and a Homan < amp Poi»ulation (1891), 
31J9, (1901), 5070 

Mukden (( 9uiuse, Shimfhnrf), cajntal of Manchuna, 
on the Hun ho, 110 miles northeast of Newchwang, with 
a population of 250,000 It is a centio foi trade and 
also for nnssionaiy inteijirist, and has Income of grcatei 
importance m consiijiunti of thi Hussian encioaehments 
and of the projeition of niw iailvva>s It was formerly 
the headqiiarti rs ol the M iiichu dynasty, and their tombs 
ho within its confines 

MlllhAUSOnp a town of (jinnany, in Alsace 
Lorraine, distrut of Up[Hr \lsa<e, 21 miles by lail north 
Wist of Basel It is the untie of the cotton industnea 
of Alsace, though it also luis numerous othei industries 
The museum ot the Industrial Society (1882) contains a 
collection of llomano C\ Itic antiquities and a histoiical 
musoum and picture gallery Ot recent years the oinra 
tives have gradually moved farther out into the suburtis, 
leaving the model liouses of the “ artisans’ town ” to bo 
occupied by small tradesmen In addition to a zoological 
garden, the town has a lu w ehemucal school Population 
(1885), 69,759, (1900), 89, OU 

Miilheim, two towns of Prussia, in the Khine 
province 1 On the Khmi, \ imks north north-east of 
C ologne, with numerous manutai tures Population (1885), 
21,975, (1900), 45,085 2 On the Ruhr, 5 miles east 

ot Duisburg It also is a place of industrial activity, and 
has a largo trade in coal On the op|)ositc bank of the 
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river is the old castle of Broich. The small ” Evangelical 
church dates from 1879-81 Population (1885), 24,465 , 
(1900), 38,292 

Mullp an island of Argyllshire, Scotland, the third of 
the Hebrides in size, separated from the mainland on the 
south-east by the Firth of Lorn and on the north-east by 
the Sound of Mull A large stretch of grazing ground 
about Ben More was converted by the late duke of Argyll 
into a deer forest Tobermory, which is a police burgh 
(lK>pulation, 1019 in 1901) and the only town, has regular 
stcarnei communication with Glasgow and Stornoway 
Granite and freestone are quarned in the island Popula- 
tion (1891), 4691 , (1901), 4711 

MUIIeri Ferdinand von, Baron (1825-- 
1896), botanist and explorer, was born at Rostock on the 
30th of June 1825, and was educated, after the early death 
of his jiarents, in Schleswig He studied the flora of 
Schleswig and Holstein from 1840 to 1847, when he 
emigrated to South Australia and travelled through the 
colony from 1848 to 1852, discovering and describing a 
large number of plants previously unknown In 1852 
he was appointed Government botanist for Victoria, and 
examined its flora, and especially the Alpine vegetation of 
Australia, which was previously unknown Then, as phyto- 
grajihic naturalist, he joined the exi>edition sent out unde r 
Augustus Grigory by the duke of Newcastle, Secretary 
of State lor the Colonies He explored the iiver Victoria 
and othei jjortions of North Australia, was one of the 
four who reached Termination Lake in 1856, and accom 
pained Grogoiy’s expedition oviiUnd to More ton Bay 
Fiom 1857 to 1873 he held the office of director of 
the Botanical Gardens, Melbourne, and not only intro 
diued many plants into Victoria, but made the excellent 
quail ties of the blue gum (Einalyptus (/lolndnif) known all 
over the world, and succeeded in introducing it into the 
south of hurojK), North and South Africa, California, and 
the extra trojiu al portions of South Amerua I or tin se 
services he was deeoiated by many foieign countrits, 
iiuluding Franco, Spam, Denmark, and Portugal, was 
cieated K C M G in 1879, baron of the kingdom of 
Wuitembeig iii 1871, and I K S m 1801 He ]>ublished 
eleven volumes of his Fiaipntnta Fhytoffmplaca Amhalicey 
two volumes of the Plants of \ ittoiiny and other books on 
the Eucaly])tus, Myoiioraceio, Acaeios, and Salsolacese, all 
profusely illustiatcd lie also co-operated in the produc 
tion of Bentham’s Flora Aus(7alie7isn In 1880 he was 
the rocii>ient of one of thi medals of the Royal Society 
of London Baron von Muller took a leading pait in 
piomoting Australian exploration, esiiecially the Buike 
and Wills expedition, which was the first to cross the 
continent, anti m the various attempts to unravel the 
mjsteiy which attended the fate ot his fcllow-countrj 
man Leichhardt He was a commissioner for all the 
industiial exhibitions held in Melbourne, and a memlier 
of the organizations for the representation of Victoiia at 
the international exhibitions of London, Pans, Vienna, 
and Philadoljihia Baion von Muller was one of the 
gicatest descriptive botanists of the 19th century, but his 
greatest feat was in the dissemination of the Emalyptus 
qlobulu% v\hieh has supplied many treeless districts with 
excellent and fast-growing timbci, and lias enabled the 
resources of many districts to be develojied which were 
jirevioualy rendered uninhabitable by malaria He died at 
Melbourne on the 9th of October 1896 

MUIIer, Friedrich Max. See Max MUllfr 

Mllliinf arf the county town of Westmeath, Ireland, 
on the Royal Canal, 44 miles north west of Dublin, in 
direct communication by rail with every nart of Ireland 
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It IS the centre of the trade of the district, with regular 
m irkets and fairs A post ofiice has been erected Popu 
lation (1881^ 4787 , (1901), 4504. 

MiiltOn I or Mooltan, a city and district of British 
India, in the Lahore division of the Puiyab The city is 
4 miles from the left bank of the Chenab, near the ancient 
conHuence of the Ba\i with that rmr, it has a railway 
station Population (1881), 68,674, (1891), 74,562, mum 
cipiil mcomt (1897-98), Ils 1,62,275, death rate (1897), SO 
jar thousand The cantonments can accommodate a battery 
of artillery and four regiments of infantry It has manu 
facturcs of cari>ets, silk and cotton goods, shoes, glazed 
|K>ttery and enamel work, and an annual horse fair It 
IS a station ot the Church Mission Thtie are three high 
schools (municipal, mission, and Anglo-Sansknt), a normal 
s( hool, SIX printing presses, and Hindu and Mahommedan 
jissociations 

Th« distnct ot Mooitvn oocupics the lo\\«r angle of the Ban 
Doah, 01 ti-act bttwten the 8utlc| and the Chenab, mth an 
evtcnsioii acioss the Rum Aieii, 0079 square miles, ixrpulation 
(1S81), 551,964 (1891), 631,414 and (1901), 710,548 showing an 
incuase of 14 per cent , due to the extension ot iriigation, between 
1881 and 1891, and ot 12 5 per oent between 1891 and 1901 , 
avtrag< densitj, 117 jaisons per square mile The land revenue 
and latt s m 1897-98 w tie Rs 10,o7, 137, tlic iin idtin o of assessment 
luingRsO 4 5]Kracit cultivated area, 679,412 acres, of which 
5S2/»00 were iriigated, including 427,059 Irom Government canals 
numlMr of ],k)Iuc, 7b2 , numliei ol schools (1896-97), 263, attondid 
b) 7338 boys, being 119 jicr cent ot the boys of school going age 
death rate (1897), 33 5 j>er thousancl The principal ciojis arc 
wheat millet, pulse oil seeds, cotton, and indigo There are twenty 
tiu tones loi ginning and jnessiug cotton Indigo is made only 
1 V native processes Imgation is laigcly conducted by inundation 
elmnncls fiom the boundaiv iivtis, tnit the cc ntie ot the distiict is 
absolutely ban cn The disirnt istiaveiscd by th< main line ot the 
>iorth ^\^ stern Railway liom I abon , which iiosses the biitlej by 
the km press bridge opiKisite Baliavvalpiu 130 miles It is also 
cnuicdbytbc Inanch iioiii I valljmr to khancwal junction crossing 
the Ravi Tlic boiiiidaiy nviis an navigable ten a total length ot 
311 miles 

Mun, Adrion Albert Marie de. Count 

(1841 )j French politician, was born at Lumigny, in 

the department of Sunt ct Maine, on 28th f ebruary 1841 
He entered the army as an officer in the ( ^hasseuis, saw much 
‘si rvic e in Algeria, and took part in tlio fighting around 
Alctz in 1870 On the buricnder of Met/, he was sent as a 
piisoncr of war to Ai\ la Chapellc, whence ho returned in 
time to assist at the captuie of Pans from the Commune 
Deeply attached to the Homan Catholic Church, and moved 
with pity by the condition of the working classes, he re 
solved to devote lus life to forwarding these two interests 
in common His impassioned and stately eloquence made 
him the most prominent member of the Cerclcs Catholniues 
d Ouvners, and his attacks on the Republican social policy 
evoked a prohibition from the Minister of War He there 
upon resigned his commission (November 1875), and in 
the following February stood as Royalist and Catholic 
candidate for Pontivy The whole influence of the Church 
was exerted to secuic his election, and the Pope himself, 
during its progress, sent him the Older of 8t Gregoiy 
He was returned, but the election was declared invalid 
He was reelected, however, in the following August, and 
continued to sit, vvitli a short interval, for the same con 
stituency till 1893 TIu system that he advocated in and 
out of Parliament was a reversion to the guilds of the 
Middle Ages His (^hnstian Socialism differed from 
the Socialism that relies mainly on State intervention in 
desiring the regulation of labour by a jiatriarchal organiza 
tiou, in winch employer and employed should live and 
work “side by sidt, like the members of a single family” 
But, pending the realization of these principles, he urged 
on the State the adoption of remedial measures, such as 
the prohibition of female labour in factories, compulsory 
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insurance against accidents, and the fixing of a minimum 
wage The proposals of successive Republican govern 
meats on secondary education and on the increase of the 
army found m him a warm opponent He was, indeed, for 
many years the most cons^ucuous leader of the anti 
Republican imrty As far back as 1878 he had declared 
himself opposed to universal suffrage, a declaration that 
lost him Ills seat from 1879 to 1881 Ho spoke str(/ngly 
against the expulsion of the iirmces, and it was chiefly 
through his infiucuco that the support of the Ro>aliHt 
liarty was given to General Boulaiigu But as a faithful 
son of the Church, he obeyed the encyclical of 1892, and 
declared his readiness to support a Rejuibluan govt in 
ment, provided that it respected religion in tin following 
Tanuary he lecoived from the Pope a letter commending 
his aetion, and encouraging him in his social reforms Ik 
was defeated at the general election of that year, but in 
1894 was returned for Morlaix, for which he has since 
continued to sit In 1897 he suceeeded Jules Simon as i 
member of the French Academy This honour he owtd 
to the purity of style and remarkable eloquence of Ins 
speeches, which, except a few yiamphkts, foim his onlv 
published work He took a conspicuous part in tin 
debates on the Dieyfus question, and fought with ran 
pertmac ity and skill against the Associations Bill of 1 90 1 
111 which, however, he failed to effect any considerable 
modification 

MunOiOf a city of Indiana, U R A , capital of Dila 
waie county, on the West lork of Whitt rivn, and tin 
Jjake Eric and Western, the (Cleveland, Cineinnati, Chicago 
and St Louis, and the Fort \Vayin, Cincinnati and Louis 
ville lailways, in the eastern part of the state, at in 
altitude of 950 fc^et It is within the naiuial g is 1 m It, and 
has extensive manufacture a of iron and steel, glass and 
jiaper In 1900 there were altogethci 317 maniifaitui 
ing establishments, with a total ca]>ital of ^7,791,812, 
an average numlicr of 6294 wage earners, and piodiuts 
valued it 1l'12,106,648 Population (1890), 11,34"» 
(1900), 20,942, of whom 1235 were foreign born ind 
7 19 negroes 

Mundella, Rlifht Hon. Anthony John 

(1825-1897), educational and industrial icfonmi, was 
of Italian extraction, and was born at Lcicestci in 1825 
After a few years sjient at an elementary si hool, lie was 
apprenticed to a hosier at the age of eleven He altii 
vvaids liecaine sutcessfuJ in business in Is ottinghain, fillid 
seveial civic offices, and was known for his jilulanthropv 
He was sheriff of NotUngham in 1851, and in 1859 
organi/i d the first courts of arbitration foi the settlement 
ot disputes between masters and men In Novcnibei 
1868 he was returned to Parliament for bheffield as an 
oclv anc eel Lil>eral Ho representc d that c oust it ut ncy unti 1 
Novemboi 1885, when ho was returned for the Biightsidi 
division of Sheffield, winch he continued to represent 
until his death In the Gladstone Ministiy of 1880 
Mundclla was Vice President of the Council, and sliortly 
afterwards was nominated fourth Charity Coinmissione r 
for England and Wiles In February 1880 hi was 
appointed President of the Board ol Trade, with a suit in 
the Cabinet, and was sworn a mcmlier of tlu JVivy 
Council In August 1892, when the Liberals agiin laine 
into yiower, Mundella was again ajqiointed President of 
the Board of Trade, and ho continued in this position 
until 1 894, when he resigned office His resignation was 
brought about by his connexion with a financial lompany 
which went into liquidation in circninstanccs calling for 
the official intervention of the Boaid of Trade How 
ever innocent his own connexion with the company 
was, it involved him in a good deal of unpleasant public 
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(listus«ion, and his position became untenable Having 
iniifh a close study of the educational systems of 
(formany and hwit^cerland, Mundella was an early 
idvocate of compulsory education m England He 
rendered valuable service in connexion with the 
Llomentary Education Act of 1870, and when he became 
head of the Education Dejartment, he made cximpulsion 
universal by the passing of the Universal Bye Laws Act 
The Mucational Code of 1882, which was sjieeially dis 
tmguishcd in educational circles as the “ Mundella Code,” 
maiked an entirely now departuie in the rigulatioii of 
public elementary schools and the conditions of the 
Government grants It inaugurated a system by which 
greater recognition was given to intclligt nt tc aching and 
good management, and, by encouniging the cleverest and 
most industrious teachers, tended to seeurc for the 
children and for the State tin liest possible ic suits The 
seventh standard was a creation of the Mundella Code, 
and increased help \\i\s given to evening sdiools Miin 
della also took an active interest in higher and technical 
eiducation, as well as in the multiplication of art schools 
He was likewise a tirni su]»porter of tiadc unions, and did 
miwh towards securing from Pailiament the emancipation 
of these bodies To his initiative was chitfiy due the 
Factory Act of 1875, which established a ten hours day 
loi women and childien in textile lactones, and the (’on 
spiracy Ac t, which r« move d certain reatnctions on trade 
uinoiiH It was he also who established the laibour 
Department ol tluj Board of Trade, and founded the Labmt/i 
GfizHte He intioduced and passed Bills for the better 
protection ol women and < hildre n in brick yards, and for 
the limitation of their lalxinrs in faeioiies , and he effected 
substantial imjirovements in the Mines llegulation Bill, 
and was the authoi of much other useful legislatiejii In 
recognition of his efforts, a marble bust of himself, by 
Boehm, subsenlieel for by 80,000 factory workers, ehiefly 
women and ehildien, was jnesented to Mrs Mundella He 
died in London, 2lHt luly 1897 

MundOlly a town of J’russia, province of Hanover, 
picturesque ly situate <1 at the conflue ncei of the h ulda aiiel 
the Weria J1 miles iioith east ot Casscl by rail It is an 
ancient places mnnuqial rights having been granted in 
1247 A lew rums of its former walls still HUi\ive The 
laigo Lutheran ehuich of St Blasius (14th-"15th centuries) 
eontuins the sarcophagus ol Duke hnk I ot Biunswick 
Kalonberg (ditnl 1540) and hia wife The Hth century 
( hiireh of St A^^gidius was ii\)ured in the siege (by Tilly) 
of 1625, but subseejue iitly restored There is a new Bonian 
(’atholu (hutch (1895) The town hall (1619), and the 
ducal castle, built by Duke Erik II in 1571, and lelmilt 
m 1898, art^ the princqml secular buildings In the latter 
are the miinie ipal museum and the collection of the lorestry 
academy (1869) Theio aro various small industries, and 
a trade in timber Pojiulation (1885), 7053, (1900), 
10,540 

Muni River Settlement (Spanish) See 

h FUN ANDO To 

Munichi the capital of Bavaria, and the third (1900) 
largest town lu the Gorman empire, near the middle of 
southern Bavaria, about half way between Strasburg and 
Vienna, in 48 8 45 N and 11 36' 24 *E (obse rvatoiy), 
on the river Isui, in the district of Upper Bavana, and 25 
miles north of tht> loot hills of the Alps The jirocesa of 
con vet ting Mumch Ironi a provincial capital into a great 
eontmeiital capital, vvhieh was begun shortly Ik fore the 
middle of the 19th centur}, is still being pursued As 
opportunity offe^rs, the nariow streets of the older city are 
lM?ing converted into broad, straight boulevards, lined with 
[mlatial mansions and public buddings of architectural pre^ 
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tensions, whilst at the same tune building is going on 
apace in the suburbs — e g , Giesmg, Schwabing, Nym])hen- 
burg, and in the quarter south of the English Garden 
The hygienic improvement effected by these changes is 
shown by the mortality averages — 40 4 per thousand in 
1871-75, 30 4 per thousand in 1881-85, and 24 1 per 
thousand in 1896-98 The architectural stylo which lias 
been prmcipally followed in the later public buildings {e q , 
the law courts, fimshed in 1897, the artists^ club, the German 
Bank, St Martinis hospital), as well as in numerous private 
dwellings, is the Italian and French Rococo or Renais 
sance, adapted to the traditions of Munich architecture in 
the 17 th and 18th centuries The new Bavarian National 
Museum (1899), at the south-east corner of the English 
Garden, is, however, a free adaptation of the native He 
naissance style of the end of the 15th century Amongst 
half a dozen new churches, the most noteworthy are Ht 
Luke’s (Evangelical), a Transitional building, with an im- 
posing dome, finished in 1896, the church of the Giesing 
suburb, Gothic, with a tower 312 feet high and rich interior 
decorations (1866-84), and the synagogue (1884-87), in 
the Romanesque style Amongst other strueturos and 
institutions aro the new building of the art association, 
the museum of plaster ^easts, and the etlinograjihical 
museum, all three in the aitades of the royal garden 
iKhind the palace, the academy of the plastic arts 
(1874-85), in the Renaissance style, situated just outside 
the gate of vietoiy, the antiquaiium, a collection of 
Egyptian, Greek, and Roman antiejuities, under the roof 
of the new Pinakothek , the Bavarian army museum, in 
the arsenal , the Schack gallery, btejutiitlied to the German 
emperor by Count Schack in 1894, and rich m woiks bj 
modem Gorman artists , the historical museum and the 
Mailhnger collections of art and civilization, both belonging 
to tbo town , the LotzUck ]>uvate collection of seulptuics 
and paintings, and the Ludwig Bridge across the l8ar( 1890- 
1891) Further, handsome additions have bee.n made U) 
the public monuments which adorn the streets and squares, 
induding the Wittelsbarh fountain (1895), the monument 
to the Bavarian army (1892), the monument eommemora 
tive of the jieace of 1871 (1900), and the marble statue 
of Lit big (1805-73), the chemist, set u]) in 1883 Munich 
iji recent yeais has become one of the juinciiial, if not the 
principal, art centre of Germany, and in music it is 
siqueme Among the educational and charitable instil u 
turns may be mentioned the technical high school (1865- 
1868), which in 1899 acepiired the ])n\ilege of coulerring 
the degree of doctor of technical science , the new military 
school, military academy, and cadet corps’ esUiblishmcnt , 
the university agricultural college, the Max Joaeiih educa- 
tional institute, the Roman Catholic theological seminary, 
the new deaf and dumb asylum, the bt Martm’s hospital, 
the medic-al and other scientific institutes of the university, 
the school of the building arts, the hydrographic school, art 
sehex)!, music school, teachers’ seminai^, industrial and com 
mercial schools, anei technical schools The royal library 
now contams some 1,300,000 volumes and about 30,000 
MSS , several of the latter of unique value, and the univer- 
sity library contains about 300,000 volumes In 1900 the 
university, which had 194 professors and teachers, was 
attended by 4391 students. On the east side of the Isar is 
the new Maximilian park During the last six months of 
1897 and the first six months of 1898, 71,095,400 gallons 
of beer wore made, of which about 25 millions were exjxirted 
to foreign countnes and other |)arts of Germany, the rest 
being consumed in Munich (Sw further under Bavakia ) 
The restaurants and gardens attached to the breweries 
play a most important part in the social life of the ^leople, 
ancl some of the former, eg ^ the Hofbrauhaus, are edifices 
of truly imlatial pretensions Indeed, the remarkable 





MUNKACS— MUNRO 


number of nearly 12,000 persons dei)end for a livelihood 
upon mn and lestaurant keeping, and of this number no 
fe^er than 8500 are women The building and equip 
ment of powerful electric supply works at Hollriegels- 
gereut on the Isar, a few miles above Munich, has led 
many industrial establishments to remove out of the city 
to Sendhng and over a score of villages in the neighbour 
hood At Planegg near by and at Harlaching, to the 
south of the city, sanatoria were opened in 1898 and 1900 
respectively Population (1885), 280,373 , (1890), 349,024 , 
(1900), 499,959 In 1890 the suburbs of Schwabing and 
Neuhausen were incorporated in the city 
See MUncheiMT hilrgerliche Bauhunst der Qegenwart, a senes of 
sixty plates, Munich, 1898-99 

Munk^eSf a corporate town of north eastern 
Hungary, in the county of Bereg, with 11,142 inhabitants 
in 1891, and 14,416 in 1901, situated near the Latoreza, 
w here the hills touch the plains Its most noteworthy build 
mgs are the upper gymnasium, bai racks for “honveds,” 
the Greek Catholic cathedral, the theatre, and the beautiful 
castle of Count Schonborn In the vicinity of the town 
stands, on a steep hill 580 feet high, the old fort of 
Munkdes, which played an important part in Hungarian 
history, and was famous especially for its heroic defence 
by Helene Zriiiyi, wife of Emeric Tokoli and mother of 
h rancis R*ikoc7y II , for three years against the Austrians 
It was afterwards used tis a j»rison Yjisil inti, the heio of 
(3 reek liberty, and Kazmezy, the regenerator of Hungarian 
letters, were confined in it According to tradition, it was 
near Munk ics that the Hungarians, towards the end of the 
9th century, entered the country To commemorate this. 
It was pro[) 08 (d to erect a statup of Arpjld in 1896 in 
the fort was built one of the “millennial monuments” 
established at s( ^ en different iioints of the kingdom 

Munkaesy, Michael von (I84i-1900), a 

painter, whose real name was Michael [Miska] Leo 
Lifh, was th( third son of Michael Lieb, a collector of 
silt tax ill Munkaes, Hungaiy, and of Cacilia Bock Ht 
was born in that town on the JOth of February 1844 In 
1818 his father was anested at Miskolcz foi conqdicity 
in the Ilungaiian i evolution, and died shortly after his 
n lease, a little eailier he had also lost his mother, and 
bccinie dependent upon the chanty of relations, of whom 
an uncle, Bock, became m iinly responsible for his mainten 
anee and education He was apprenticed to a carpenter, 
Langi, in 18 ’if), but shortly afterwards made the acquaint 
ante of the painters Iischer and bzamossy, whom he 
accomjianied to Arad m 1858 From them he received 
his first real instruction in art He worked mainly at 
Budapest during 1863-65, and at this time first 
adojitcd, from patriotic motives, the name by which he 
IS always known In 1865 he visited Vienna, returning 
to Budapest in the following year, and went thence to 
Munich, where ho contributed a few drawings to the 
Flieqende JUatte) About the end of 1867 he was working 
at Dusseldoif, where he was much influenced by Ludwig 
Knaus, and painted (1868-69) his first picture of imi>ort 
ance, “The Last Day of a Condemned Prisoner,” which 
was exhibited in the Pans Salon in 1870, and obtained 
for him a mkladle unique and a very considerable reputa 
tion (see Plate) Ht had already paid a short visit to 
Pans in 1867, but on the 25th of January 1872 he took 
up his permanent abode in that city, and remained there 
duimg the rest of his working life Munkaesy ’s other 
chief pictures are “Milton dictating Paradise Lost to 
his Daughters” (Pans Exhibition, 1878), “Christ before 
Pilate” (1881), “Golgotha” (1883), “The Death of 
Mozart” (1884), “Aiqiad, Chief of the Magyars, taking 
possession of Hungary,” painted for the new House of 
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Parliament m BudajieHt and exhibited at the Salon in 
1891, and “ Ecce Homo” He had haidly (.omi»ltUd the 
latter work when a malady of the brain overtook him, 
and ultimatel) proved fatal He dud on the 10th April 
1900, at Lndenich neai Bonn lust In. fort liis last 
illness he had been offered the duectorHlup ot tlu 
Hungarian State Gallery at Bu(lai»tst Munkatsys 
masterly chaiacterization, foixe, and powti ol diamatn 
composition secured a gnat vogiu loi hw works, but it is 
very doubtful if his reputation will be iimintainttl at tht 
level It rcjichccl during his lititiim ‘ Chii t IkIoic 
Pdate” and “ Golgotha ” are said to ha\o Utn sold tor 
X 12,000 and £35,000 respectivtly to an Amnuan bnyei 
Munkaesy lecoived the following aw aids toi his woik 
exhibited at Pans Medal, 1870 Medal, Jnd tlass 
Legion of Honour, 1877 , Medal of Honoui, 1878 , Oftim 
ot the Legion, 1878, Grand Prix, Exhibition ol 1889, 
Commander of the Legion, 1889 
bee h Waljiiku Ilokb “M von Munkaesy JiiltnUi) 
Monoqiaphieiit 1899 — On Sfdkimeyi-r Chii'it before ! date 
Pans, 1886 — J Bkavington Aikinson “ Michael Munkacs} 
Magcuine of Art^ (> 1 s ) 

MunrOi Hugrh Andrew Johnstone 

(1819-1885), British scholar, was bom at Elgin on 
19th October 1819 He was educated at Shrewsbury 
School, where he was one of Kennedy’s fiist pupils, anil 
proceeded to Trinity College, Cambridge, in 1838 lit 
became scholar of his college in 1840, second classic and 
first chancellor’s medallist in 1842, and fellow of Ins 
college m 1843 He became classical lecturer at Trinity 
College, and m 1869 was elected to the newly foiindid 
chair of Latin at Cambridge, but lesigntd it in 1872 
The grtat work on which his reputation is mainly bastd is 
his edition of Lucretius, the fruit of the labour of many 
yiais (1860, 1864) A silioUr of wide sym]>atliits, hi 
had yet made Latin poetry his special subject Ills 
extensive knowledge of and enthusiasm for mode in poctr} 
found scope in the interpretation of the magnificent out 
buists that relieve the exposition ol Lueretius’s theories, 
and enabled him to ee>rrcct the frigid jiedantius of Ins 
piedcceasor, Laelimann His travels in Italy ofb ii ginded 
him to a correct interpretation of the landseapes ol 
Lueretius As a textual cntic his knowledge was 
profound and his judgment uniivalled But bi}ond tlu 
bounds of pure stholarship, the editing of Lucietins 
demands an intimate knowledge of ancient plnlosoplij 
Munio’s commentary btais ample testimony to the extent 
of his philosophical reading He had iiideeel, as early as 
1855, m irked an epoch in the study of Aristotle ’s h thii s by 
his theory that books v to mi are the^ work of Fudeinus 
In yet another branch of classical antujuity, the study of 
aiehiLology, he bad maelt himself a master by frequent 
travels in Italy and Greece Unfortunately, he gave to 
the world but few specimens of his poweis in 1867 he 
published i greatly impioved text ot Aetna with eoni 
inentary, and in the following yeai a text of Horace with 
critical introduction, illustrated by specimens of aneieiii 
gems selected by C W King His ripe knowledge iiid 
fine taste arc nowhere better shown than in his Cutuiwts 
ami Elucidations of Catullus (1878) He was a master 
of the art of Greek and 1 atm ve rse composition Ills 
contributions to the famous volume of Shrew sbuiy verse, 
Sabrinof Caiolla, arc imong the most remarkabh of a 
re markable collcc tion His Tianslation^ into Latin and 
Qieek Verse were privately pnnteel in 1881 Like his 
tianslationa into English, they are chaiactcn/td by minute 
hdclity to the original, but never cease to be idiomatic 
The combination of all these gifts secured him, by general 
consent, the first place among the T atm scholars of his 
age He died at Borne on 30th Much 1885 (h by) 
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Mttnst«r, a town and epiHcopal see of Prussia, capital 
of the province of Westphalia, on the Dortmund-Ems canal, 
and at the junction of several railways, 107 miles south west 
of Bremen The tower of the Lambert church was rebuilt, 
to the height of 312 feet, m 1887-98, and the three iron 
cages were restored to their original places A new Evan 
gehcal church was built in 1898 In 1889 a new building 
was erected for the municipal archives Other edifices of 
modem date are the Government offices (1886-89), the 
|K)8t office (1878-80), the academy bmlding (1878-80), and 
a synagogue (1880) The castle (begun in 1767^ is the 
headquarters of the 7th German Army Corps. Amongst 
the public institutions may be mentioned the provincial 
assembly house, a gaol, the must ura of Christian art (1866), 
the provincial must urn of natural science, a theological 
seminary, teachers’ seminaries, and colleges for theological 
candidates A bron/x) equestrian statue of the Em|>oror 
William I (1897) by lieusch, a war monument (1872), 
and the bronz(5 figure of a Westphalian ixasant (the 
kiepenkd^l^ 1896) lend einbelhshnient to the town The 
academy v^as attended by 691 students (Homan Catholic) 
in 1900, the number of professors lioing 48 In thelioyal 
Pauline Libi ary there are akiut 1 20,000 volumes There is 
an agricultural ex])enmental station Population (1889), 
44,060, (1900), 01,776 

MlinStSfi a town of Germany, in Alsace Lorraine, 
district of UpiJcr Alsace, at the east foot of the Vosges 
Mountains, 10 miles west by south of Colmar by rail It 
IS a fiouiisliing place, with gocxl houses and a new Evan 
gehcal church, and considerable manufacture of calico, 
cotton, and cloth ro]»ulation (1900), 6083 

M Unstar ftm Stalni a watering [ilace of Prussia, 
in the lllune province, on the Nahe, 2^ miles south of 
Krtiunach, with brim springs (87 Fahr ) Above the 
village are the ruins oi the uistle of IthcingmfensUm 
(1 2th century), the s«it of the counts of the llhinc, 
destroy! cl by the French in 1089, and those of tht castle 
of Ebernburg, the aiuestial seat of the lords of Bickingcn, 
and birthplace of Franx von Sickingcn (1481-1521), the 
famous lansknocht caiitain and protector of Ulrich von 
Huttc n, to whom a monuiiieiit was erected on the slojx 
leading up to the ruins in 1889 Population (1900), 826 

MUnstsrbsrffi a town of Prussia, jirovince of 
Silesia, on tlm Ohlau, 16 miles by rail south of Breslau 
It was the former capital ol the jirincipality of Munstei 
lierg, which existed ironi the 14th century down to 1791, 
when it was purchased by the Prussian crown It has 
manufactun^s of dram iiqics and fireproof bricks, there 
are also siilphui springs Population (1900), 8159 

Mu rail DciCOra,tion. - Mural decoration, it 
might Ikj siiid, is the first and the last woid of art, at least 
with the races of iiuinkiud who have acejuired the habit ol 
living 111 erected dwellings, with the craft of building 
walls Primitive and prehistoric drawings and scratched 
oil times have Iwen tound upon the walla of caves, but it 
has only Ixsen with those lacts and in those countries 
whore the craft of building has been practised that mural 
decoration has develojieel The tendency to scribble and 
dmw rude dt signs upon any blank wall •* surface is 
observable anywheie and everywhere nr our towns and 
villages, and oui children only refloat in so doing the 
efforts of our primitive ancestois At first, no doubt, 
with them, os with our children, the desirt is to repre- 
sent, or to lecord, some observed fact, or to symbolize 
something which has impix^sscd their imagination, and this 
with gradually acquired skill becomes picture-writing, and 
finally a conscious aim at decorative mural effect The 
ancieut Egyptians realized to the full the value as mural 


I surfaces of tht white plastertd walls of their tempks and 
tombs as fields for simple mural fiamting m temjxjra in 
bright primary colouis, in which the figures, as in all 
ancient muial art, arc represented as on one plane and in 
profile, outlined and filled in flat Icxail colours without 
shadow This system of treatment, unconsciously fjerhaps 
illustrates, in their simplest form, what may be termed 
the chief decorative jirmcijiles of mural decoration, which, 
howevtr varied, added to, or ennthed by succeeding ages 
and stages of moic complex and more conscious art, con 
tinually rcasseit thcinsclves to correct excesses and that 
tendency to cscafx. from real limitations which so frequent! v 
characterizes the c volution of the arts. Ufjon the external 
walls of then stont temples, at a later date, to give greater 
emphasis, the outlines of the figiues and shapes of tht 
liicioglyiihics were chiselled This probably led in course 
of time to the complete bas relief so largely used by the 
Assyimns and tht Pti lans in the decoration of the large 
mural sui faces of their jialacts With the Persians, 
index d, as wc may see in the colouied and glazed brick 
frie/i of archtis from the fmlace of Darius, or fortiess of 
busa, construction and dccoiation are one, since the figuit^ 
— i ufietition of two patterns used alternately, with repeit- 
lug Ixirdcrs— au built up ol scpaiate bricks Presuinablv, 
howivii, the figures were first modelled upon a slab of 
clay and afterwards cut up into separate bricks 

Wc sec low lelicf sculpture, as a mural decoration 
intended for colour, cairied to its jicrfection in the pan 
athenau tiiczt ol the Paithenon at Athens, where, however, 
the Asiatic tradition in the simplicity of the processional 
and profile aiiaugcment survives, and the single figures 
are shown on the same plane, and though the hoi semen 
are leinoscntid out behind the otliei, or overlapping 
theie IS but slight acknowledgment of distance All the 
subtlety ami exquisite refinement of an accomplished sciilji 
turc of the Phidian period seem concentrated in the woik, 
which even v\ithout colour, as we set the frieze now, is jet 
full of the decorative effect of rhythmic recurring line and 
carefully planned balance of masses The frieze as a w hole, 
although full of life, variety, anel movement, illustrab s 
at once the acme of slab sculpture and the gravitj and 
lestraint of true mural decoration 

The principles ol munil eiecoration which dominated 
Homan civilization may be learnt from the painted walls 
of the Palatine, and the plaster and stucco reliefs of the 
tombs of the Latin Way, and the paintings of Pompeii In 
these a different ieeling conies in Wc seem to see some 
aim at the expression of space and distances, though the 
mam fields of colour upon the wall are still fiat Wc have 
fanciful arcades and pilasters, and hanging wreatlis and 
garlands, subjects m separate jiancls, both figures and land 
scapes as well as still life, and the use of shadow and 
inodolhng in the n jnesentation of form , red, bhek, yellow, 
and turquoise lx‘iiig the prevailing colouis of the grounds 
and panelled spates of the wall On the whole it is i 
tyjxj of muial dexoration which seems to have l>oen 
influenced by the modeller and lelitf sculjitor uid 
architect, and though graceful and often fanciful and even 
giotesque, has not the dignity and gravity of the Greek 
or the Asiatic Haphael and his pupils m his Loggia 
lovived it, and it has survived, more or less, m the mural 
decoration of Henascence buildings from that time onwards 
A more solemn and splendid tyjie of mural decoration 
comes to us from the Christianize Greeks in the mosaics 
of St Sophia, of the churches of Ravenna of the 5th and 
6th centuries, and of St Mark’s at Venice Strictly mural 
alike in structure, method, and effect, no decoration, 
perhaps, at its best is so impressive or so inagmficeut, anel 
none seems so perfectly united with the architectural sty le 
and construction with which it is associated as mosaic. 

• • 
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As a consequence, perhaps it is the most difficult method 
to use with success in a building not onginally intended 
for such decoration, or where carved architectural ornament 
conqietes with it, especially where the difficulty exists 
^ which IS always present) when it is sought by moderns to 
decorate a building of another age 

Upon the Byzantine traditions brought by Greek artists 
to Italy were founded her great schools of mural painting 
Giotto showed much of the simplicity, directness, and 
decorative quality of the Byzantine, umted with a new 
infusion of life and nature in the greater ease and freedom 
natural to the fresco painter Fresco painting became the 
mural decoration and the distinctive language of artistic 
expression in Italy from the 13th to the 16th century, and 
the Latin race has set the type for mural decoration by 
painting ever since Between the Arena chapel at l^idua 
and the bistine chapel at Home we may find the whole 
story of its development, and very splendid the record is 

Such 18 a very brief and rough sketch of the historic 
background of mural painting before, in changing condi- 
tions, oil ;i3amting and the portable easel picture displaced it 
— not, however, until mural painting in fresco and temjiera 
had itself declined Modern efforts at revival of mural 
painting have looked back to Italy for instruction in method 
and use of material, but all countries sooner or later, despite 
the effect of the interchange of ideas and knowledge of 
other countries and their arts, must be driven to adopt or 
to invent their own projxr forms of mural decoration 
Many efforts have been made in England to revive fre sco 
painting The Houses of Parliament bear witness to this, 
the principal works there being those of A^illiam Dyce 
and Daniel Maclise That of G F Watts, whose easel 
work also is generally distinguished by its mural feeling, 
IS full of serious purpose and dignity of conception too 
rarely employed “ Buono fresco (the painting in temjiera 
upon a freshly laid ground of plaster while m t), ‘‘ spirit 
fresco” or Gambler -Parry method (the painting with a 
spirit medium upon a s]XH,ially prepared plaster or canvas 
ground ’), and “ water glass ” painting (wherein the method 
IS similar to water-colour painting on a prepared plastered 
wall, the painting when fanished being covered with a 
chemical solution which hardens and protects the surface), 
have all been tried Other processes are also in the ex 
perimental stage, such as that known as Keim’s, which has 
lieen successfully tried by Mrs Merritt in a series of mural 
paintings in a church at Chilworth Unless, however, 
some means can be found of enabling the actual painted 
wall to resist the natural dampness oi the English climate, 
it does not seem likely that true fresco painting can ever 
be really naturalized in Groat Britain Of two of the few 
modern artists entrusted with important mural work in 
England, Ford Madox Brown and Frederick J Shields, 
the former, distinguished especially for hia hne senes of 
mural paintings in the Manchester Town Hall, in the later 
paintings th^re adopted the modern method of painting the 
disign upon canvas m flat oil colour, using a wax medium, 
and afterwards afiixing the canvas to the wall by means 
of white lead This is a usual method with modern 
decorators Mr Shields has painted the panels of his 
scheme of mural decoration in the chapel of the Ascension 
at Bayswater, London, also upon canvas in oils, and has 
adopted the method of fixing them to slabs of slate facing 
the wall so as to avoid the risk of damp from the wall 
Itself Friezes and frieze panels or ceilings in private 
houses are usually painted upon canvas in od and affixed 
to the wall or inserted upon their stramers, like pictures 
in a frame (The present writer has used fibrous plaster 

^ It was in this method that the lunettes by Lord Leighton at the 
Victoria and Albert Museum were painted on the plaster wall The 
■sme painter produced a fresco at Lyndhurst Church, Hants 
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panels, painting in ordinary oil colours iMth turpentine as 
a medium, as in Btdeross Hall ) Recently theie has 
been a revival of tem{)tra painting, and a group of ]>aintcrs 
are producing works on pincl and canvas imintcd in 
tempera or fiesco sccco, with yolk of egg as a medium, 
according to the practice of the taily Italian painters uui 
the directions of Ceunino Connini A niiuirkabK puu 
and luminous quality of colour is ])r(»du(cd by this nu tlmd, 
very valuable in mural decoration ami also vei\ dm ibk 
especially under varnish Tlnre setiiib no reason wU} 
tempera painting should not bt uskI toi niuial nnoiIv on 
fibrous plaster jianels, which, being hollow at tla back, 
preserve their dryness Ttiiq^cra work can be uudil> 
cleaned w ith bread 

For the decoration and co\ermg of tin lowti wulK of 
churches, public buildings, and piivate dwclhngH, wo<hI 
panelling, with or without intarsia, silk hangings, oi ui is 
tapestry, have been the principal means fioin llu latii 
Middle Ages to our times, and they btill obtain, at li ist in 
the houses of the rich lor interior walls, thuulKs, and 
also in exterior mural decoration on secular buildings, 
sgraffito might be named as another iiiitlioil ucuitly 
revived It consists in (uttiiig oi scratclung a disign 
through a thinmsh surface coat of plaster on to bluk 
or various colours previously laid beneath upon tin wall 
A senes of experiments in this method (by the late Ah 
Moody and his pupils) may lx. sicii on the east w ill of 
the Royal College of Science, Fxhibition Road, London 
Mr Heywood Sumner has also decorated churches in tins 
method, which is very durable, and lx.ing composed ol i o its 
of plaster, becomes essentially a part ot the wall 

IVatf papers — For the mural decoration of the house ol tin 
ordinary (itizm, howevir, tho aliove mentioned methods an 
usually out of reach The kind ot mural dicoiation in most 
geuoial use is wall pa)ier This was no doubt at hrst a snhstilutt 
lor textile hangings, and we may still notice how, in tji)c oi 
pattern, wall paper design is largely influenced by textile fian^ 
mgs The earliest known example oi wall jiapor jtrobahl} datis 
from the 16th century, but it does not ai)[Kar to ha\e comt into 
onoral use until the 18th century In the l‘Hh centun in 
esign wall paper closely reflects prevailing taste and moilts in 
decoration ana furniture, changing as these havi chan^^td 
Many eminent designers have given then attention to this soil ot 
design, which demands much ingenuity and taste amon^ ilicst 
may bo named B J Talbot, J 1) Sodding, Lewis 1 l)a} C I 
A Voysey, Heywood Sumner, Henry Wilson &c William Mom 
was very sueeessful m changing the public taste and lifting it 
to higher standards in this direction i aiming a stiong reiuKioii 
of feeling lor patterns of much mori strictly mural type iml 
mediaival in treatment He adopted patterns from Vemtiun 
Indian, and old English sources, while his own di signs wlh 
emphatically modneval m mspiiatiou Consisting at hist of tlic 
repetition of a few simple floral units (like ' tho Daisy ) tln\ 
became m his later time very ruh and complex , but all whet 1m i 
gay or quiet in colour, possessed tho distinctive muial quality 
forming good backgrounds mvor m any way imiiatnt and 
though showing, as mi^ht bo exiioctod, a certain tcxtih inflm in i 
in their forms and spacing;, they were always essentially oattenH 
entirely adapted to their method — block printing Ini l>tst 
wall papers are prmted from wood blocks uiioii which the pattiin 
18 cut, requiring a different block foi each exiloui used tiu out 
lines heme formed of brass or toppci strips sit edgeways in tlu 
wood blocK, forming a kind of cloisonne Tho flat colouis torm 
the surfaces of the block loft by the cutter ot the paiUrn J In 
colours are printed in succession as each printing dries and by 
hand Thus the size of the block whnh governs tho width and 
depthof thereiieat is necessarily limited — a squarcoi 21 incln slu mg 
usual , thougli gioater depth is somctniies allowed, the 21 iinli 
width is never exceeded, except in the case of fne/es, which have 
occasionally run to 42 or more inches wide, though they aie 
never deeper than 21 inches Wall papers aio also staiiqKd 
with raised patterns, in emulation of stainjicd leathei, and gildtd 
and lacquered Ihe cheapest kind of wall paper is that produc cd 
by machine, and is printed from rollers, the outlines ot tho d( sign 
being formed of brass or copper wire let into the wood ol the 
rollers, the repeat, of course, corresponding to the circuinieicncc 
of the roller, each colour being printed in succession liom a 
corresponding roller Papers ])nnted by this method never attain 
the precision, quality ot tint, or iinish ot tho block printed 
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papem Another kind, by which a certain quality of surface and 
depth of colour are given, is called flock This might have 
originated in the attempt to imitate or to vie with cut velvet 
hangings and brocade Tlie ground colours are printed as before 
from blocks, the parts of the pattern intended to be raised in 
flock are printed in size, and the paper is then passed through a 
kind of well or trough of dry nnely powdered fibre, like dust, 
stained to the desired tint Tiio bottom of this well or trough of 
coloured fibre is flexible and is beaten up with sticks to keep the 
|>owdercd fibrous colour flying, and enable it to settle evenly to 
the thickly sized mrts of the pattern which when finished 
stand up in relief like the pile of velvet or carpet, though closer 
and harder Bold patterns suitable for stencils or for stamped 
or cut velvets are the most effective in this process, but it is 
questionable whether pafier staining is not attempting to pass 
beyond its natural hmitations m tlius emulating effects which 
can only be satisfactorily obtained in textiles 

StenciUing — Anothri and, in its simpler forms, cheaper and 
read if r method of decorating walls is sUik illing There has been 
a toiiHidnrable revival of this method, and the designs shown by 
vaiiuuH H( hools of the United Kingdom in the national competition 
at Hoiith Kensington often display remarkable ability in design 
and dexttrity in the cutting and use of stencils In some cases, 
indeed, there has lieen a tendenc y to over elaliorate, and by the 
use of blended tints to obtain itloUs from the method which its 
iiiechanual couditiuiia hardly justify The pattern is cut out of 
Bristol Ixmrd or thin sheets of zinc, and so contrived that its 
parts are held together by what are called ties In a stone il 
pattern the forms are blocked out in masses isolated from each 
other by lines In the stencil the parts to ajipcar m colour on the 
wall are holes, the sopurating lines and ties are solid and stop 
out the colour and so when the sUncil plate is applied to the 
wall and Die coloui painted througli, by dabbing a stiff brush on 
the open parts, the dividing Urns ami ties a[>])ear white, or m 
the ground tint of the wall or hanging U|K)n which the plate is 
laid It may bo made a tasteful and etlcctive method ot covering 
large wall siii faces, and is sometimes applied to liangings ot 
various kinds House painteis and clecoiators do not use stcmils 
nuu h exc cpt for small bordciings and corn« is where they usually 
have a mean and c heap c fleet , but used as a means ot covering a 
wall with a bold field ot floral repeating pattern ot an abstract 
kind, they may be c|Uite stiflic itni and agteoablc 

As to mural painting and dcuoiation generally, it is to be 
regie tted that more op{»ortuuiticjH aic not atlorchcl to artists to 
excicise theinselvos in this laghest hold ot design Indeed it 
would ajipeai that the real inocltrn ecpii valent for mural decora 
tion as a populur art is ouly to be found in the coloured ))ostoi 
w Inch covers the dead walls and temjKirary hoai dings ot our tow us 
and cities, among which many clever designs have appeared 
but while tins (lass of work certainly frequently domamls figuie 
design upon a laigo scale and bold and siinplo colouring the 
commercial exigencies and necessities ot its veryexistcme ha\e 
a ho])oloHMly vulgarizing etfoct, so that a serious school of design 
cannot be expected to arise out of suoU conditions (w ck ) 

MuravlafP, Michael Nikolaievitch, 

Count (1845-1900), Kussian stattsman, boin 19th 
Ajiril 1845, was tlio son of General Count Nicholas 
MiiiaviotF (governor of Grodno), and grandson of the 
Count Micbaol Muravitff who lx came notorious for the 
drastic inoasuits ho omployod in stamping out the Polish 
insunoction of 1803 m the Lithuanian provinces 11c 
was educated at a secondary school at Poltava, and wis 
ioi a shoit tiiuo at Hcidcllxrg University In 1804 lit 
outciod the chancellery of tlio Minister foi borcigu Aflairs 
at St I'ltcisbuig, and was soon aftcrwaids attached to the 
Uussiau Kgition at Stuttgart, wheio ho attracted tho 
notice of Quit 11 Olgaot Wurtciiibtrg Ho was tiansfcricd 
to Ht i lin, the n to Stoc kholni, and b vek again to Hcilin In 
1877 bo was second sccutary at The Hagiio Duiiug tho 
Kusso-Turkish war of 1878 ho was a delegate of the Kcd 
(Voss bocut> in (luigo of an ambuluico tnxin provided 
by Quocn Olgc ol W urtc iiiIh ig After* the war he was 
successively hist secretary at pans, chancellor of the 
embassy at Berlin, and then minister at Copenhagen In 
Dcnmaik ]io was brought inuch into contact with the 
Imptnal family, and on tho death of Priiieo LobAnof m 
1897 ho was appointed by the Tsar Nicholas 11 to be his 
Munster ot loreign Aflairs The next thioe and a half 
yens wi're a critical tiuie^ for Eureqican diplomacy Tho 
Chinese and Cretan ejucstions were eiisturbing factors As 


regards Crete, Count MuraviefiTs policy was vacillating , 
in China his hands were forced by Germany’s action 
at Kiaochow But he acted with singular Ug^eU with 
regard at all events to his assurances to Great Britain 
respecting the leases of Port Arthur and Talienwan from 
China , he told the British ambassador that these would 
be 0 {)en |)orts,” and afterwards essentially modified this 
pledge When the Tsar Nicholas inaugurated the Peace 
Conference at The Hague, Count Muraviefi dexterously 
extricated his country from a situation of some embarrass- 
ment, but when, subsequently, liussian agents in Manchuria 
and at Peking connived at the agitation which culminated 
m the Boxer rising of 1900, the relations of the responsible 
I oreign Mmister with the Tsar became strained Muravieff 
died suddenly on 21st Juno 1900, of apoplexy, brought on, 
it was said, by a stormy interview with tho Tsar He 
was a man of imperturbable self confidence, but a i)olitical 
opportunist 

Murci&f a maritime province in the south-east of 
Spam, area, 4478 square miles It is divided into ten 
awlmmistrative districts and parishes Population (1887), 
491,436, (1897), 518,263 The birth rate is 3 72 jier 
cent , the death rate 3 14 per cent , tho illegitimate births 
5 03 per cent New railway lines have been established 

In 1898 wheat was grown on 367,742 acres , rye, oats, barley 
and maize on 547,150 acres pod fruit on 14 600 acris , vines on 
58,309 acres , olives on 66,112 acres The live stock m that year 
included 11,054 horses, 34,718 mules 46,620 asses, 8828 cattle, 
225,730 sheep, 89,767 goats, and 44,275 pigs Iho mines are very 
important, and many beds remain unwoiked for lack of moans 
of communication The mines actually worked in 1898 were 3 
sulphur, 1 /inc, 14 iron, and 295 argoutifcroiis lead mines They 
em]>loyod 2844 hands, and smelting works 960 more The miiural 
output included 10,000 tons of sulphuious me, 46,716 of ziiic 
371,391 of iron ore, 149,662 of argentiferous lead ore, and 12,700 
of uommon salt The smelting gave 1500 tons of suljihiii 80 018 
of argentiferous lead, 8431 of poor grade lead and 500,000 giains 
troy of silver These figures show a considerable increase as regaicls 
lead and zinc but a considerable decrease as regards iron Manu 
faeturing industries though of minor importance, are numerous, 
and commerce is active through the ports 

Mitk( lA, tho capital of tho province, well served by rail 
ways lies 280 miles southeast of Madrid Poiuilation (1887) 
9S 538 (1897) 108,408 In outward aspect it has gieatly ini 
piovid promenades liaAo beiu extended and laid out anew, 
i liurehos an I monuments have boon restored and tho schools for 
j»rimary and higher education tho hospitals, the proMneial 
museums the theatres and bull ring, and the various economic 
societies have all do\ cloned In achlition to the silk industry, 
manuiac lures ot woollen, linen, and cotton goods, saltpetre, flour 
leather, and hats are all deserving of notice 

MurTreesborOp a city of Tennessee, USA, 
capital of lluthcrford county, near Stone liver, and on tht 
Nashville, Chattanooga and St Louis Hallway, near the 
centre of tlx state, at an altitude of 583 feet It was 
founded about 1800, and from 1817 to 1827 was the 
eapitul of the state It was the seene of one of the battles 
of the Ci\il A\ar known as Stone nver or Murfreesboro 
This orcurrid on the 31st of l)ecemlx?r 1802 to the 2nd of 
Jinuary 1803, betwten the Union forces under General 
lloseerans and the Confederate under General Bragg 
Although the action was indecisive, it resulted m the 
utreat of the Confederates The llmon aimy lost, out of 
43,400 men engaged, 1730 killed, 7802 wtmndod, and 1717 
captuied Tho Confeelerates, out of 37,800 men engaged, 
lost 1294 killed, 7945 wounded, 1027 captured Popula 
tion (1890), 3739 , (1900), 3999, of whom 31 were foreign 
born and 2248 negroes 

Murphysboro, a city of Illinois, USA, capital of 
Jackson county, on tho Big Muddy river, on the Illinois 
Ct ntral and tho Mobile and Ohio railways, m the southern 
part of the state Population (1890), 3880 , (1900), 6463, 
of whom 557 were foreign born and 456 were negroes 

• • 
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Murray, Alexander Stuart (ib 41 ), i 

British arthaBologiBt, th« oldest son of George Alurray ^ 
Arbroath, was born 8th January 1841, and educated at 
Arbroath and Edinburgh High ^hools, and at Edinburgh 
and Berlin Universities. In 1867 he entered the British 
Museum as an assistant m the Department of Gretk and 
Homan Antiquities under Sir Charles Newton, whom he 
succeeded m 1886 His younger brother, Gtorge llobert 
Milne Murray, F R S , was ma^e keeper ot the Botanical 
Department in 1895, the only instance of two brothers 
becoming heads of departments at the Museum In 1871 
Dr Murray published a Manual of Mythology ^ and in the 
following year contributed to the Contemporary Itevuiv 
two articles, one on the Homeric question, which ltd to 
a friendship with Mr Gladstone, the other on Greek 
painters He has also written for the Nineteenth Cintiny^ 
tht Quarterly Beiiew, the Jlellemc Journal^ the MemotrcB 
tt MonwnenU Fioty the Revue Archiologtyu^^ and similar 
periodicals In 1880-83 ho brought out the History of 
Oreel bculpturcy which at once became a standard authority, 
and a second edition was called for in 1890 As keejier of 
his department. Dr Murray is acknowledged to have shown 
remarkably good taste in the arrangement of the colke 
tion in the exhibition galleries In the Mausohum and 
Ephesus Rooms he took especial interest, and in the latter 
are to be seen diawings by him representing a restoration 
of the Temple of Artemis In 1886 he was selected by 
th( Society of Antiquaries of Scotland to deliver the Rhiiid 
Lectures on arclm ology, out of which grew his Handbook 
of Greek Archroloqy^ published in 1892, which also has 
become a standard work In 1894-96 Dr Murray directed 
some excavations in Cyprus undertaken by means of a 
bequest of £2000 from Miss Emma Tournoui Turner 
These were commenced in 1894 by Mr Arthur II Smith, 
and continued in the following year by Mr H B Walters, 
assistants in Dr Murray^s department, and in 1896 by 
Dr Murray in person on a new site near Salamis The 
numerous objects obtained, which greatly ennehtd the 
national collection, are described and illustmtcd in a hand 
some folio volume, Fxcavations in Cyprus, published by the 
Trustees of the Museum in 1900 Among Dr Murray’s 
other official publications are three folio \olumes on 
Terrorcotta i^arcojdiagi, White AtJwnuin Vases, &nd Designs 
from Greek Vases In 1898 he wrote for the Portfolio a 
monograph on Greek bronzes, founded on lectures delivered 
at the Royal Academy in that year, and he has contributed 
many articles on archieology to the standard publications 
of the day In recognition of his services to archaeology, 
he was made LL D of Glasgow University in 1887, and 
elected a corresponding member of the Berlin Academy 
of Sciences in 1900 

Murray, James Augustus Henry (1837- 

), lexicographer, was born at Denholm, near Hawick, 

Roxburghshire, in 1837, and after a local eUmenhiry 
education proceeded to Edinburgh, and thtnee to the 
University of London, where he graduated B A m 1873 
Dr Murray, who holds that honorary degree from several 
universities, British and foreign, was engaged in scholastic 
work for thirty jears, from 1855 to 1885, chiefly at 
Hawick and Mill Hill Dunng this time his reputation 
as a philologist was steadily increasing, and he was 
assistant examiner m English at the University of London 
from 1875 to 1879 and president of the Philological 
Society of London from 1878 to 1880, and again from 
1882 to 1884 It was m connexion with this society that 
Dr Murray undertook the chief work of his life, the editing 
of the New English Dictionary based on materials collected 
by the society These materials, which had accumulated 
since 1857, when the society first projected the publication 
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of a dictionary on philological j principles, amounted to an 
enormous quantity, of A^hich an idea may be formed from 
the fact that Dr l!urni\aU sent in “srnne ton and three- 
quarters of materials which had m ( umiilated undtr his 
roof” After mgotiations ixtinding ova a coiisuUrable 
period, the contracts betv^eai the soon t\ tin Delegatis of 
the Clarendon Press, and the editor wok sigmd on Ist 
March 1879, and Dr Murray commenad tin txannuatmu 
and arrangement of the raw mat<nal, and tk still nuprt 
troublesome woik of n aiunuting and mamtniniiig the 
enthusiasm of “readers” In 1885 Di ^lunayiammd 
from Mill Hill to Oxford, where his ^enpUoium has since 
ranked among the institutions ut the I nivasit> < ity A 
full account of the commencement of th< dutiomry and 
tho mannei of working up the nuteiials will bo found 
in Dr Murrays picsidential addiess to tho Philological 
Society in 1879, while reports of its proguss an givai 
in the addresses by himself and other presidents in sub 
sequent years In addition to his woik as a philologist, Dr 
Murray has been a frequent contributor to the tiansactions 
of the various antiquarian and arduLologu al soeietiesol 
which he is a number In 1885 Di Miiiiay leeeived the 
honorary degree of M A from Balliol Colkgo 

Murray, Sir John (i8n ), British geo- 

gra)>hcr and naturalist, was born at Coburg, Ontario, 
Canada, 3rd March 1841, and after soino yiars’ loial s( hool 
ing studied in Scotlanel and on tho Contiiunt of Europe 
He was then engaged for some >ears m natural histoiy 
woik at Bridge of Allan In 1808 ho began his caieci as 
an explorer by a visit to Spitsbeigin on a whaler, and in 
1872, when the voyage of tin Chalknqtr was projected, he 
was appointed one of tho naturalists to tho expedition 
At the conclusion of the voyage ho was made principal 
assistant m drawing up tho scientific le suits, and in 1882 
ho became editor of the Re^mts, which weio coniploUd in 
1896 He himself compiled a summary of tho results, 
and was part author of the Ran alive oj the 6V/ksc and 
ot tho Repoi t on Deej^ sea Deposits Ho also published 
numerous nnpoitant papers on oieanography and marine 
biology In 1898 ho was made K C B , and from time 
to time he was the lecipicnt of many distinctions fiom tho 
chief scientific societies of the xiorld A j part fiom his 
principal work in (onnexion with the Chadenqir Rejiorts, 
ho went in 1880 and 1882 on ext>editions to explore tho 
haroo Channel, and between 1882 and 1891 was tho prime 
mover m various biological investigatirpiis in Scottish 
waters References to the important work done by Sir 
John Murray will be found under the articles ti eating of 
geography, oceanography, dice 

Murray, John, publisher Seo Pubtishtnci 

MurrOO, a town and sanatorium of British India, in 
the Rawalpindi district of the Punjab, 7453 feet above 
tho sea, about five liouis by cart road fiom Rawalpindi 
town, and the starting jioint for Kashmir I'ojiulation 
(1881), 2489 , (1891), 1459 , but these figures omit the 
summer visitors and also the British tioops , municipal 
income (1897-98), Rs 44,620 During 1897 the maximum 
temperature was 89 7 F in July, and the miiiinmm was 
30 F in December, tho total rainfall was 61 inches 
Since 1877 tho summer offices of the provincial govt in 
ment have been tfansferred to Simla It has hotels, banlis, 
and churches, and tho largest brewery in India, established 
m 1880, with an annual out turn of moro than 1,000,000 
gallons The Lawrence Memorial Asylum for the children 
of Furojiean soldiers had 103 boys and 82 girls in 1896-97, 
and there are four other schools for J uroptans A water 
supply has l>een provided by the municipality out of a 
loan of Rs 1,00,000 , and a water rate is charged, yielding 
Rs9000 


S VII — 5 



34 MURSHIDABA 

Murshidabaiif or Moobsheebabad (formerly 
Muxadabad), a town and dutnct of British India, in the 
Presidency division of Bengal, the administrative head 
quarters of which are at Berhampur The town is on the 
left bank of the Bhagirathi or old sacred channel of the 
Ganges Population (1B72), 46,182, (1881), 39,231 , 
(1891), 35,576, showing a continuous decrease It is still 
the residence of the Nawab, who now ranks only as the 
first nobleman of the province, with the style of Nawab 
Bahadur of Murshidabad, instead of Nawab Nazim of 
Bengal The city is crowded vnth palaces, mosques, 
tombs, and gardens, and retains some of the manufactures 
of luxury, such as carving in ivory, gold and silver 
embroidery, and silk weaving A college is maintained 
for the education of the NawaVs family, with 60 pupils 
in 1896 97, and there is a high school, with 347 pupils 
There are eleven pnnting presses, issuing three vernacular 
newspa|>ers 

The diHtnct of Mukshidabad has an area of 2144 square miles 
Population (1881), 1226 790. (1891), 1,250,946, and (1901), 

1 115,174 showing an increase of 2 ])cr oent between 1881 and 
1891, and 6 7 percent between 1891 and 1901 , average density, 
621 ]K^rsoiis y»er fu|uure mile Classihed according to religion, 
IhnduH in 1891 numliered 620,168, Mahommedaris, 618 653 
ChristiaiiH, 540, of whom 68 were Europeans, aborigines, 9833, 
lams, 2257 The land revenue and rates lu 1896-97 were 
Hs 11,51,179 niindier of |K)li(e, 768 boys at school (1896-97), 
25,681, bung 28 2 ]H}r cent of the male jxiinilation of school going 
a|(e , rogiHtcied death rate (1897), 28 46 pei thousand The pmi 
(iiMil iiulustneH are ail k and indigo though neither is flourishing 
There are neaily 50 silk filatures, employing 12 000 persons, with 
an oiil turn of 518,000 lb, valued at Rs 80,00,000 and 21 indigo 
faetoiies employing 4000 hands, with an out turn of 2000 maiincls 
valued at Hs 1,85 000 A narrow gauge railway o losses the district 
ioi 1 1 imhm, from the biost Indian hue at Nalhati to A/imgaiij 
on the Bhagirathi the home of many rich Jam merchants Ihe 
diatnct sulleied fioui drought in 1896 98 

MurtOXfti a town of Portugal, district of Avciro, 6 
mil( 8 north of Avi iro and on the cast side of tin lagoon 
It 18 an important hshirig centre In 1900 the popula 
tion numbered 9881 
Murxuk. bci Tiupon 

MusCAty Musk AT, or Mask at, a town on the south 
oast coast of Arabia, capital of tho ])rovinco of Oman Its 
value as a naval buHC is di rived solely from its position, 
which gives it the command of the entrance to the Persian 
Gulf and of tho Arabian Sea coast The little distiict of 
Gwadur, wherein lies the diitf port of MakrAn, lielongs to 
Muscat, and it is by jiolitual ariangcment with the sultan 
that the Bntish occupy that poit with a telegraph station 
of tho ludo Persian telegraph service Muscat is under 
British ]K)litical influenc c, and an Indian political residency 
18 established there The most remarkable feature in its 
geographical position is its isolation from the interior of 
tho continent The mountains rise liehind it in a rugged 
wall, across which no lood exists It is only from Matrah, 
whith may be regardcjd as a northern suburb shut off by 
an intervening H]mr which reaches outwards to the sta, 
that land communication vith the rest of Arabia can lie 
maintained Both Muscat and Matrah an^ defended from 
incursions on the landward side by a wall with towers at 
intervals Muscat rose to importance with the Portuguese 
occu|>ation of tho Persian Gulf, and it is still noted for 
tho extent of Portuguese ruins uViout it Two lofty forts, 
of which the most easterly is called Jaldh and the western 
Merdiu, occupy the summits of hills on either side the 
cove overlooking the town, and beyond them on tho 
seaward side are two smaller defensive works called Sirat 
All these old Portuguese constructions are in a niinous 
condition A low sandy isthmus connects the rock and 
fortress of Jaldli wutli the mainland, and upon this isthmus 
stands the British residency The sultan’s ymlace is a 
large, throe-storeyed building near the centre of the town, 
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a rehc of Portuguese occupation, called by the Arabs El 
Jereza, a corruption of Igrezia (church) This term is 
probably derived from the chapel which was once attached 
to the block of buildings which formed the Portuguese 
governor’s residence and factory The bazaar is insigni- 
ficant, and its most considerable trade appears to be m a 
sweetmeat jireyiared from the gluten of maize Large 
quantities of dates are also exported The early history 
of Muscat IS the history of Portuguese ascendancy in the 
Persian Gulf When Albuquerque first burnt the place 
after destroying Karydt in 1508, Kalhat was the chief 
|)ort of the coast and Muscat was comparatively unim- 
]>ortant Kalhat was subsequently sacked and burnt, the 
great Arab mosque being absolutely destroyed, before 
Albuquerque returned to his ships, “ giving many thanks 
to our Lord” From that date, through 114 years of 
Portuguese ascendancy, Muscat was held as a naval station 
and factory dunng a stormy jieriod of local revolts, Arab 
incursions, and Turkish invasion by sea, but it was not 
till 1622, when the Portuguese lost Hormuz, that Muscat 
became the headquarters of their fleet and the most im 
jKirtant place hold by them on the Arabian coast In 
1650 the Portuguese wore finally expelled from Oman 
Muscat had been much reduced in strength pieviously by 
the humiliating terms imposed upon the garrison by the 
Imam of Oman after a successful siege in 1648 For the 
short jieriod of five years the Persians occupied Oman, 
but they disapjiearecl in 1741 Under the great ruler of 
Oman, haiad 8aid dm Sultan (1804-56), the fortunes ot 
Muscat attained their zenith , but on his death, when his 
kingdom was divided and the African possessions were 
parted from western Arabia, Muscat declined to that 
second rate position which it still retains Its recent 
history is unimportant In 1883-84, when Turki was 
sultan, the town was unsuccessfully besieged by the Inda 
I lay in and Ilehbayin tribes, ltd by Abdul Aziz, the brother 
of Turki In 1885 Colonel Miles, then resident at Muscat, 
made a tour through Oman, following tho footsteps of 
Wt listed in 1835, and confirmed that previous travelki s 
if jKirt of tho fertility and wealth of the province In 1898 
the h n nc h acquired the right to make use of Muscat as 
a coaling station 

H HI- i*F ( ‘Trading Polls of Persian Gulf, vol i\ Oeog Journal) 
gives lilt most eomprehensivt account of the port of Muscat vliith 
has hcon published duiing recent years, if we exeept tho political 
u|K)it8 of the Indian Government from tho Persian Gulf Colonel 
Milts 8 explorations in Oman will be found m vol \ii Jounuil 
It G b 1896 H H* ) 

MuSCAtlnOp a city of Iowa, USA, capital of 
Muscatine county, on the west bank of the Mississippi 
river, and on the Bmlington, Cedar Ilapids and Northern 
and the Chicago, Rock Island and Pacific railways, in the 
eastern part of tho state, at an altitude of 554 feet Tho 
city has extensive manufactures of lumber, iron, brick, tiles, 
and pottery In 1900 there were altogether m the city 
247 manufaetunng establishments, with a total capital of 
$3,725,971 and products valued at $5,791,110 Popula 
tion (1890), 11,454 , (1900), 14 073, of whom 2352 were 
foreign born and 125 negroes 

MuSCOffOOi a town m the Creek Nation, Indian 
Territory, USA, north of the centre of the territory, on 
a level plain near the Arkansas river, on the Missouri, 
Kansas, and Texas Railway, at an altitude of 600 feet It 
is the United States headquarters of the ttmtory, the 
official homo of the age nt for the Indians, and the head- 
quarters of the United States courts Its inhabitants 
consist almost entirely of whites and negroes, as the 
Indians remain away from the railways Population (1890), 
1200, (1900), 4254, of whom 100 were foreign bom and 
1120 negroea 
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MIIS0IIII1S. — Not tbe least striking aspect of 
artistic and educational progress during the last quarter 
of the 19th century has been tbe growth and development 
of museums, both in Great Britain and abroad This 
growth, as Ihrof Stanley Jevons predicted would be the 
ease, synchronizes with the advancement of education 
Public museums are now universally required , old mstitu 
tions have been greatly improved, and many new ones 
have been founded The British Parliament has ][mssed 
statutes conferring upon local authorities the jjowcr to 
levy rates for library and museum purposes, while on the 
Continent the collection and exhibition of objects of 
antiquity and art has become a recognized duty of 
the state and municipality alike The modern museum 
differs essentially from the museum formed a century ago 
The aimless collection of curiosities and bric k brae, 
brought together without method or system, was the 
feature of certain famous collections in bygone days, of 
which the Tradescant Museum, formed in the 17th 
•century, was a good example This museum was a mis 
■cellany, without didactic value, it contributed nothing 
to the advancement of art, its arrangement was un 
scientific, and the public gained little or no advantage 
from Its existence The modern museum, on the other 
hand, should be organized for the public good, and should 
be a fruitful source of amusement and instruction to the 
whole community — to whom most museums now belong 
History records few museums as having belonged to the 
public, the famous museum of Ptolemy at Alexandria 
•(300 B c ) being for the learned rather than the community 
It large In Athc ns also the collections of sculpture were 
doubtless accessible to the public, though not directly 
founded for thtir bcnc fit In media val times the Church 
and cloister affordc d the only museum and picture gallery 
to which the public wcio invited Great collections were 
formed by pnnees and nobles, collections which in many 
instances have now become public jiroperty And even 
when Dr Waagen described the collections of England 
about 1840, private individuals figured chiefly among 
the Dinners of art treasures Nowadays in making a 
record of this nature the collections belonging to the 
public would attract most attention This fact is becoming 
more obvious every year Not only are acquisitions of 
great value constantly made, but the princqdes of museum 
administration and development are being more closely 
defined What Sir William Flower, an eminent authonty, 
-called the “new museum idea” {Essays on Museums^ 
p 37) 18 fiervading the treatment of all the chief museums 
of the world Briefly stated, the new princijile of museum 
development, first enunciated in 1870, but now beginning 
to receive general support, is that the first aim of 
])ublic collections shall be education, and their second 
recreation To be of teaching value, museum arrange 
ment and classification must be carefully studied Acquisi 
tions must be added to their proper sections, random 
imrchase of “ curios ” must be avoided Attention must 
be given to the proper display and cataloguing of the 
exhibits, to their housing and preservation, to the lighting, 
comfoit, and ventilation of the galleries hurthermore, 
facihties must be allowed to those who wish to make 
special study of the objects on view “ A museum is like 
a living organism , it requires continual and tender care , 
It must grow, or it will jierish ” (I lower, p 1 3) Perhaps 
the best illustration of the new museum idea is a negative 
example — the Soane Museum m London, where the 
collection of Sir John Soane (d 1837) is exhibited Like 
the Tradescant Museum, it has all the faults condemned 
by the modem rules of organization, bemg without 
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method or science either in the objects exhibited or in tlie 
manner of their display At the same time it possesses 
objects of great merit, though then charm and value are 
minimized by their juxta]>osition to other things , but the 
little museum, being a source of much enjoy nunt to the 
public, can at least claim to have attained one objective of 
the new idea 

Great progress is bemg made in the classification of 
objects, a highly important braiu h of must um w oi k The re 
are three jiossible systems, naiiu ly by date, b} 
material, and by nationality it has been found 
|) 088 ible to combine the systems to sornt extent , 
for instance, in the ivoiy department of the Victoiui and 
Albert Museum, South Kensington, London, >\hcrt the 
broad classification is by material, the objects being 
further Bulidivided according to their age, and m a minor 
degree according to their nationality But as ;yet there is 
no general preference of out system to another Moreover, 
the principles of classification are not easily laid dov^ n , 
e if , musical instruments should they be included in art 
exhibits, or in the ethnographical section to which they 
also pertain ? Broadly speaking, objects must be classified 
according to the quality (apart from their nature) for 
which they are most remarkable Thus a musket or bass 
viol of the Ibth century, inlaid with ivory and highly 
decorated, would be properly included in the art section, 
whereas a common flute or weapon, noteworthy for 
nothing but its interest as an instrument of musu or 
destruction, would be suitably classified as ethnograjiliic 
In England at any rate there is no uniformity of praetiec 
in this respect, and though it is to be ho]>ed that the 
ruling desire to classify according to strict scientific lules 
may not become too prevalent, it would novel thekss be 
a distinct advantage if, in one or more of the Biitish 
museums, some attempt wen made to illustrate flu 
growth of domestic arts and crafts according to classiiua 
tion by date Examples of tins classification in Munich, 
Amsterdam, Basel, Zurich, and elsewhere aftord excellent 
lessons of history and art — a scries of rooms be mg fitted 
up to show, in chronological order, the home life of our 
ancestors In the National Museum of Ba\ana (Munich) 
there is a superb suite of rooms illustrating the progress 
of art from Merovingian times down to the 19th cciiturj 
Thus classification, though studied, must not cheek the 
elasticity of art museums , it should not be allowed to 
interfere with the mobility of the exhibits — that is to sa> , 
it should always be possible to withdraw speeimoiis for the 
closer inspection of students, and also to send examjdes on 
loan to other museums and schools of art — an invaluable 
system long in vogue at the South Kensington Museum, 
and one which should be still more widely adopted An 
axiom of museum law is that the exhibits shall be 
properly shown “ The value of a museum is to bo testi d 
by the treatment of its contents” (Flowei, p 24) But in 
many museums the chief hindrance to study and enjo> 
ment is overcrowding of exhibits Although a truism, it 
IS necessary to state that each object should be projierly 
seen, cleaned, and safeguarded, but all over the world this 
rule 18 forgotten The rapid acquisition of objects is one 
cause of overcrowding, but a faulty aiipreciation of the 
didactic purpose of the colleetion is more frequently 
responsible 

In Gnat Britain, museum progress is satisfactory 
Visitors are numbered by millions, access is 
now permitted on Sundays and weekdays 
alike, and entrance fees are being consistently 
reduced, in this the contrast between Great Britain 
and some foreign countries is singular A generation ago 
the national collections of Italy used to be always ojien to 
the public Pay days, however, were gradually established, 
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With the WBult that tho chief collections are now only 
visit >lt on Sundays without payment In Dresden jiay- 
ment ih obligatory live days a week The British Museum 
never charges for admission On the other hand, the 
increase in Continental collections is more rapid than in 
Groat Britain, where acquisitions are only made by gift, 
punhaso, or bequest In other Eurojican countries 
enormous collections have liotn obtained by revolutions 
and conciuest, by dynastic changes, and by scculannng 
religious foundations Some of the chief treasures of pio 
vine lal museums in I ranee were spoils of the Napoleonic 
arrnus, though the great bulk of this loot was returned 
m 1815 to the original owm rs In Italy the conversion 
<»f a monastery into a museum is a simple [)r(X.css, the 
Dominiran house of San Marco in Florence of!( ring a typical 
example A further stimulus to the foundation of museums 
on tin (Vmtincnt is the eomi>arative ease with which old 
buildings are obtained and oda} >ted for the colk ctions Thus 
the Gcrmanischts Museum of Nuremberg is a seculariistd 
(huuh and convent, the enormous (ollections belonging 
to the town of llavenna arc housed in an old Cainal 
(lull iiKian monastc*!} At Louvain and I Ioioik e municip il 
palaics of gieat licauty arc ustd, at Lillies a famous 
Roman temple, at Uibino tho giaud ducal palace, and so 
on Tin le aie, however, certain clisadvantagi s in secunng 
both Isiildiiig and collection ready made, and thesiicdal 
lan devoted to museums in Gieat But iin lan l)o traced to 
the flit that their cost to tin community is tonsidirable 
Imminse sums have bein s|»tnt on tin buddings alone 
The mw buildings of the Vntoiia and Albeit Museum 
are to cost X800,000 Had it bum possible to secure 
them without such an outlay, the collections themselves 
wouM have been much increased, though in this inciease 
itsell till f e would have bci n a danger, pie valent but not yet 
fully rtali/ed in otlu i ( ounti n^s,of ciowding tho vacant spac e 
v^ith spc( iincms of interior (|ualit> The re suit is that fine 
things aio Imclly sc in eming to the masses of second rate 
examples, moi cover, thi ample spieo available induces 
the authoiitios to icunove vvoiks of ait fiom their original 
[daces, in order to add tlnm to tlic museums Thus the 
statue of St Geoigo by Donatello has been taken fiom the 
church ot Or San Muhelo at Iloienee (on tho plea of 
danger fiom ex[)osure ), and is now jdaeed in a museum 
whole, being dwaifed and under eovei, its chief artistic 
value IS lost The desire to make fmaiuuil [nofit from 
weaks of 01 1 IS a direct cause of tho modem museum 
movement in Italy One usult is to diHjdaeo and thus 
doprociate many woiks of art, lieautiful in their original 
[daces, but cjuito insigniheant when [lut into a museum | 
Another result is that, owing to high entnincc fees, the 
humbler eloss of Italians can iiirely see the ait treasures 
of their own country Theie are other collections, akin to 
art museums, which would licst be called biogra[»hicaI 
musouius i^ey illustrate tho life and woik of gieat 
artists or authois Of these tho moat notable are the 
museums eommomorating DUiorat Nurcmbeig, Ikothoven 
at Bonn, Thorwaldseii at Co[Hnhngen, IShakospearo at 
Stratford, and Michael Angelo at Florence The sacristies 
of cathedrals often contain eeelesiastical objects of great 
value, and are shown to the [mhlic as museums Cologne, 
Aae hen, Milan, Monza, anel Re ims have famous treasuries 
Many Italian cathedrals have small museums attached to 
them, usually known as **0[)C'ra del Duonio ” 

United Ktnqdwn — The mtluonce and icputation of the 
British Museum are so great that its original pur[K>8e, 
as stated in the })u amble of the Act by which 
yifuMra founded (1753, c 22), maybe quoted 

“ Whereas all arts and sciences have a connexion 
with each other, and discoveries in natural philosophy 
and other branches of 8{)eculative knowledge, for the 


advancement and improvement whereof the said museum 
or collection was intended, do, or may in many instances 
give help and success to the most useful experiments 
and undertakings ** The “said museum” above 
mentioned referred to the collection of Sir Hans Sloane, 
to be [mrchased under the Act just quoted Sir Hans 
Sloane is therein stated “through the course of many 
years, with grciat labour and ex[>ense, to have gatheied 
together whatever could be procured, either m our own or 
foreign countries, that was rare and curious ” In order to 
buy his collections and found the museum, a lottery of 
£300,000 was authorized, divided into 50,000 tickets, the 
[irizos varying from £10 to £10,000 Provision vras 
made for the adequate housing of Sir llobtrt Cotton’s 
liooks, already bought in 1700 (12 and 13 Will HI c 7) 
This Act secured for the nation the famous Cottonian 
manuscripts, “ of great use and service for the knowledge 
and preservation of our constitution, both in ehuich and 
state ” Sir Robert’s grandson had preserved the collection 
with great care, and was willing that it should not be 
“disposed ot or embeziled,” and that it should be pie 
served for public use and advantage This Act also sets 
forth the oath to be sworn by thc3 koe[x>r, and deals with 
tho a[ipointment of trustees This is still the method of 
internal government at the British Museum, and additions 
to the Boaid of Trustees arc made by statute, as in 1824, 
in acknowledgment of a bequest The trustees are of thiee 
classes («) three principal trustees, namely tho Primate, 
the Lord Chancellor, and the Speaker, (6) general 
trustees, entitled ex ojfficio to the [losition m virtue of 
ministerial oflico, (c) family, bequest, and nominated 
trustees A standing committee of the trustees meets 
regularly at the museum for the transaction of business 
The great departments of tho museum (a[)art from the 
scientific and zoological collections, now placed m the 
museum m Cromwell Road, South Kensington) are of 
printed books, MSS , Oriental books, prints and drawings, 
Lgy[)tuii and Assyrian antiquities, British and medneval 
anti([uitits, coins and medals Each of these eight dejiart 
nu ntb IS under a keeper, with an expert staff of subordinates, 
the head executive officer of tho whole museum being stjltcl 
director and chief librarian Among tho higher olhcials 
theie are also assistant keepers of departments, and 
fifty eight first and second class assistants The annual 
cx[)endituro on the Biitish Museum (excluding science) 
amounts to £145,000, of which £00,000 is for salaries anel 
wages, £10,000 for furniture and fittings, and £22,000 
for purchases During 1899 the number of visitors 
amounted to 663,000, the number of students being 
237,000 A special feature of the museum work, namely 
tho catalogues and reproductions of acquisitions, realizes 
an income of £1800 a year The museum has been 
enriched by bequests of great importance, especially in the 
libiary Recent legacies have included the porcelain 
bequeathed by Sir Wollaston Franks, and the valuable 
collection of woiks of art (chiefly enamels and gold 
smithery) known as the Waddesdon bequest — a legacy of 
Baron F do Rothschild The most im[>ortant grou[> of 
ac([uisition by purchase m tho history of the museum is the 
series of Gieek sculptures known as the Ilgin Marbles, 
liought by Act of Parliament (56 Goo III c 99) 

There aic four national museums controlled by the 
Board of Education, until recently styled the Department 
of Science and Art The chief of these is the MuMeumt 
Victoria and Albert Museum at South Ken oitbe 
singtou This museum has a dependency at Board ol 
Bethnal Green, tho Dublin and Edinburgh Bducatlon 
museums having been now removed from its direct 
charge There is also a museum of practical geology in 
Jennyn Street, containing valuable specimens of pottery 
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:and majolica The Victoria and Albert Museum owed its 
inception to the Exhibition of 1851, from the surplus 
funds of which 12 acres of land were bought in South 
Kensington First known as the Dejiartinent of Practical 
Art, the museum rapidly established itself on a broad 
basis Acquisitions of whole collections and unique 
sjjtcimens were accumulated In 1857 the Sheepshanks 
gallery of pictures was presented, m 1879 the India 
Ofhee transferred to the department the collection of 
Oriental art formerly belonging to the East India Com 
})any, in 1882 the Tones bequest of Iruich furniture 
4 Uid decorative art (1740-1810) was received, m 1884 
the Patent Museum was handed over to the dtjyartment 
Books, prints, MSS , and drawings were bequeathed by 
the Rev A Dyce and Mr John Forster Meanwhile, 
gifts and purchases had combined to make the collection 
one of the most important in Euroi^e The museum is 
not yet regularly divided into departments under oxjicrt 
keepers, as at the British Museum, but the chief ftatuies 
may be summarized os consisting of pictures, including 
the Raphael cartoons lent by His Majesty, textiles, 
silks, and tapestry , ceramics and enamels , ivoiy and 
j»lastic art, metal, furniture, and Oriental collections 
•(There are also large b( lentific collections ) The guiding 
principle of the museum is the illustration of art applied 
to industry Beauty and decorative attraction is prhajm 
the chief characteristic of the exhibits hue, whoieas the 
British Museum is largely archieological With this 
object in view, the museum possesses numerous reproduc 
tions of famous art treasures casts, facsimiles, and 
electrotypes, some of them so well contrived as to be 
almost indistinguishable from the originals An art 
libiary with 7^000 volumes and 250,000 prints and 
photographs is at the disposal of students, and an art 
school is also attached to the museum It is estimated 
tliat since its foundation nearly forty million jicople have 
visited the museum As regards the cost, it is impossible 
to state the exact amount, since the annual estimate deals 
with the department in general as well as the museum 
])roper The museum has a staff of 57 members, whose 
aalanes amount to £28,000 annually, apait fiom a large 
staff in the secretarial department The imrchaso grant 
for 1900-01 amounted to £11,260 The museum dots 
•considerable woik among iirovincial schools of art and 
museums, “circulation” being its function in this con 
nexion Works of art are sent on temporary loan to 
local museums, where they are exhibited for certain 
periods, and on being withdrawn are replaced by fiesh 
examples During recent years there has been a satis 
factory progress in this branch of work, and m the future 
it will have to be still further developed, being the only 
means of repaying the provinces for their share in 
•creating the cential museum The subordinate museum of 
the Board of Education at Bethnal Green and that at h dm 
burgh call for no comment, their contents being of slender 
value The Dublin Museum, though now conti oiled by 
the Irish Department, may bo mentioned here as having 
been founded and worked by the Board of Education 
Apart from the fact that it is one of the most suitably 
housed and organized museums in the British Isles, it is 
remarkable for its priceless collection of Celtic antiquities, 
lielonging to the Royal Irish Academy, and transferred to 
the Kil^re Street Museum in 1890 Among its most 
famous specimens of early Insh art may bo mentioned the 
shrine and bell of St Patrick, the Tara brooch, the cross 
of Cong, and the Ardagh chalice The series of bronze 
and stone implements is most perfect, while the jewels, 
gold ornaments, torques, iibulse, diadems, and so forth 
are such that, were it possible again to extend the 
galleries (thus allowing further classihcation and ex- 


hibition Bjiace), the collection uould <?urpas8 the Danish 
National Museum at CojK-nhagen, its chief ri\al in Eiuope 
The Dublin Museum is \isikd by 420,000 i)coplt jtaily 
The Edinburgh Musdim (costing about £13,000 a }ear) 
has about 330,000 visitors >earlj 

The famous collections ol Sir llnhard Vallaco (d 
1890) having been bequeathed to the Biitish nation bv 
his widow, the public has acipinc d a in ignih( cut 
gallery of pirtuies, together with a (luautit^ ol 
works of art, so imjioitaut as to make it luics mndqumMi 
mxy to include Hertford House among national 
museums Iicnch art pi tdomin ites, and the 
examples of bron/o, furniture, and porcelain are as imt. as 
those to be seen in the Louvre Ileitfoid House, liowever, 
also contains a most remarkable collection of aiinoui, and 
the examples of Italian fait nee, enamels, bijouteiie, <!( , 
are of first rate mteicst The maintenance of tins colic c 
tion (which is governed by tiustees), when initul oiitliy 
upon furnishing and stiuctuial woik is coinpkttd, will 
cost about £5000 a yeai The museum ot Sn John 
boane, preserved in his house in Lincoln’s Inn lie Ids, to 
which reference has alic idy been made, was acipiind 
undei statute (1 Will I A c 4), and is govirntd by 
trustees The univei situs of C^ambridge and Ovfoid 
have museums, the latte i including the Ashmoh in collec 
tions, a valuable bequest of majolica from D J oitnum, 
and some impoilant classical statuary, now in the 
Taylorian Gallery Chnst Church has \ small museum 
ind picture galleiy Tiinity College, Dublin, has a 
miniature archajological collection, containing sc»me hiu 
examples of oaily Irish ait The National Museum of 
Antiquities of Scotland, now controlled by the Board of 
Manufactui es, w is foimcd by the Scottish Nxu ty of 
Antujuaries, and has a coiiqnehensivo collection of Scottisli 
objects. Jay and religious Tlu lower of London contains 
aimour of histone and artistic interest, and the Royal 
College of Music has an inv iluable collection of musical 
instruments, presented by Mr George Donaldson Ait 
muHcums are also to be found in several public schools 
in the United Kingdom 

The Museums Act ol 1845 enabled town councils to 
found and maintain museums This Act was superseded 
by another passed in 1850, by Mr William 
Ewiirt, which in its turn has been re]>laced by 
amending statutes passed in 1855, 1806, 1868, *** 
and 1885 The Museums and Gymnasiums Act of 1891 
banctioned the piovisnm and maintenance ot museums lor 
the recei)tion of local antiquities and othei nbjats of 
interest, and allows a id late, irrespective of other Acts 
Boroughs have also the right to levy special rate-i under 
jirivate municipal Acts, Oldham afiording a case in point 
Civic museums must still be considcicd to bt in their 
infancy Although the inov ement is now firmly established 
in municipal criterjirise, the collections, taken as i wliole, 
are still somewhat nondesi iipt In many cases collet tions 
have been handed over by local societies, particularly in 
geology, zoology, and othei scieiitihc dejiartments There 
are now about 250 miiscuniB, and it was estimated in 
1887, after a most diligent inquiry {IhtUsh tniKm 
Jieportf 1887, p 97), that of these there were about 16 
in which fine art, and 23 in whnh archaologv pre 
dominated At lhat time there weie some 35,000 speci 
mens of fine art and 350,000 of archaeology There vre 
about 12 museums in winch Roman antiquities aie 
noticeable, among them being Leicester, and the Civic 
Museum of London, at the Guildhall Biitish and 
Anglo Saxon relics arc important features at Sheftield 
and Liverjrool , in the foinier case owing to the Bateman 
collection acquired in 1876, while the Mayer collection 
presented to the latter city contains a highly important 
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ftoncft of carved ivones At Salford, Glasgow, and 
Manchester industrial art is the chief feature of the 
collections Birmingham, with perhaps the finest pro- 
vincial collection of industrial art, is supjiorted by the 
rates to the extent of <£4200 a year Its collections 
(m( lading here, as in the majority of great towns, an 
imiHirtant gallery of paintings) are entirely derived from 
gifts and bequests They are valued at .£60,000, and 
liavo been visited by as many as 1,100,000 persons m a 
single year Birmingham has made a reputation for 
sjjccial exhibitions of works of art lent for a time to the 
corporation These loan exhibitions, about which occa- 
sional lectures are given, and of which cheap illustrated 
catalogues are issued, have largely contributed to the 
great popularity and tttlcicncy of the museum Liverpool, 
listen, Derby, and bhefhcld owe their fine museum 
buildings to private generosity Other towns have 
museums which are thiefiy Bup|)orted by subscriptions, 
e (f , Chester and Newcastle, where there is a fine coUec 
tioii of work by Bewick the engraver At Exeter the 
librarj , museum, and art gallery, together with schools of 
science and art, are combined in one building Other 
towns may bo nobd as having art museums Stock 
j>ort, Nottingham (Wedgwood collection), Leeds, Bootle, 
Swansea, Bradford, Northamiiton (British aidiaeology), 
and AVindsor There are museums at Bdfast, Larne, 
Kilkenny, and Armagh The cost of the civic museum, 
being generally com[)utcd with tin maintenance of the 
free library, is not easily obtaimd In many cases the 
librarian is also curator of the museum, elsewhere no 
curator at all is appointed, his work being done by a 
caretaker In some museums tin re is no classihcation 
or cataloguing, and the value of existing collations is 
imiiaued l)oth by careless tiuitment and by the too ready 
acceptance of worthhss gitts, often enough tho museums 
are govirnod by committees of the corporation whoso m 
torost and oxperieiiee are not great However, municipal 
museums in the United Kingdom have a great future 
With symiiatlictie ( lu ouragemt ril from th( jmblic they 
will develop in a lajnd and satisfactory manner Where 
municipalities have been assured of public supjwt in 
their efluits, they have invariably done their utmost to 
promote tho interest of tluii eivu collections 

Foretqn Mu$eutm — Art museums au far more nuincr 
OILS on the Continent than in hnglaud In Geimany 
progress has been very striking, their (ducational aspect 
being thjsely studied In Italy public collections, which 
are ten times more numerous than in England, are chiefly 
regarded as financial assets The best examples of classi 
lu ation are to be found abroiul, at Vienna, Amsterdam, 
Zurich, Munich, and Gizeh in hgypt The Mus^e Car 
navah^t, tho historu^l collection of the city of Pans, is 
tlm most iHrfeet civii museum in the world Tho build 
mgs in which tho objects can be) most easily studied aie 
those of Nai)ks, Ikilin, and Vienna The value of tho 
aggregate collections in any single country of the Great 
Powers, llussia ixcijitod, piobably exceeds the value of 
British collections At the same time, it must be re 
mombored that masses e>f foreign collections represent 
expropriations by the city and the state, together with the 
inheritance of ro^al aiul senu royal collectors In Ger 
many and Italy, for instance, them are* at least a dozen 
towns which at one time were capitals of principalities 
In some countries tho public holds over works of art tho 
preemptive right of purchase In Italy, under the law 
known as tlie Editto Paeca, it is illegal to exjiort the 
more famous works of art S[Haking generally, the cost 
of maintaining municipal museums abroad is very small, 
many being without expert or highly paid officials, while 
admission fees are often considerable Nowhere m the 


United Kmgdom are the collections neglected m a manner 
through which certain towns in Italy and Spam have 
gamed an unenviable name 

Berlin and Vienna have collections of untold nchness,. 
and the public are freely admitted Berlin, besides ita 
picture gallery and architectural museum, has a a^nuMay 
collection of Christian antiquities m the um and 
versity The old museum, a royal foundation, 

18 renowned for its classical sculpture and a lemarkablt 
collection of medueval statuary, in which Italian art is 
well represented The new museum is also noteworthy 
for Greek marbles, and contains bronzes and engravings, 
together with one of the most typical collections ot 
Egyptian art Schliemann^s discoveries are housed m the 
Ethnographic Museum The Museum of Art and Industry^ 
closely similar in object and arrangement to the Victoria 
and Albert Museum in London, contams collections of the 
same character — enamels, furniture, ceramics, <lc V lenna 
also has one of these museums (Kunstgewerbe), in which 
the great value of the examples is enhanced by their 
judicious arrangement Tho Historical Museum of this 
city is interesting, and the Im|)erial Museum (of which 
tho structure corresponds almost exactly with a plan of 
ail ideal museum designed by Sir William Flower) is one 
of the most eomprehonsivo extant, containing armour of 
world Wide fame and tho choicest sjx^cimtns of industrial 
art Prague, Innsbruck, and Budapest are respectively 
the homes of the national museums of Bohemia, Tirol, 
and Hungary The National Museum of Bavaria (Munich) 
has been completed, and its exhibition rooms, 100 m 
number, show the most recent methods of classification, 
Nuremberg, with upwards of 80 rooms, being its onl} 
rival in soiithom Germany Mainz and Trier havc'^ 
Homan antuimties Hamburg, Leipzig, and Breslau 
have good “ Kunstgewerlie collections In Dresden 
there are lour gnat museums — the Johanneum, the 
Alliertmuin, tho Zwinger, and the Grime Qewolbo — in 
which opulent art can best be appreciated , the porce- 
lain of the Dresden galleries is 8ujx.rb, and few branchev 
of art are unieprcscnted Gotha is remarkable for its 
ceramics, Brunswick for enamels (in the grand ducal 
cabinet) Museums of minor importance exist at Hanover, 
Ulm, Wurzburg, Danzig, and Lubeck 

The central museum of France, the Louvre, was founded 
as a public institution during the Hevolutionary period 
It contains the collections of Fran 9 oi 8 I , Louis 
XIV , and tho Napoleons Many works of art 
have been added to it from royal palaces, and collec 
tions formed by distinguished connoisseurs (Campana, 
Sauvageot, La Gaze) have been incorporated in it The 
Greek sculpture, including the Venus of Melos and tho 
Nik6 of bamothrace, is of pre-eminent fame Other depart 
ments are well furnished, and from a technical point of 
vuw tho manner in which the officials have overcome 
structural difficulties in adapting the palace to the needs 
of an art museum is most instructive Tho Clun) 
Museum, bought by the city in 1842, and subsequently 
transferred to the State, supplements the media.\al col 
lections of the Louvre, being a storehouse of select worka 
of art It suffers, however, from being overcrowded, 
whilo for purposes of study it is badly lighted At tht 
same time the Maison Cluny is a well-fumished house, 
decorated with admirable things, and as such has a specialf 
didactic value of its own, corresponding in this respect 
with Hertford House and the Poldi Pezzoli Gallery at 
Milan*— collections which are more than museums, smee 
they show m the best manner the adaptation of artistic 
taste to domestic life The French provmcial museums 
are numerous and important Twenty two were estab- 
lished early m the 19 th century, and received lOOO 
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pictures as gifts from the State, numbers of which were 
not returned m 1815 to the countnes whence they were 
taken The best of these museums are at Lyons , at 
Dyon, where the tombs of Jean sans Four and Philip the 
Bold are preserved , at Amiens, where the capital Mus^e 
de Picardie was built in 1850 , at Marseilles and at 
Bayeux, where the “Tapestry” is well exhibited The 
collections of Lille, Bordeaux, Toulouse, and Avignon are 
also important. The objects shown in these museums are 
chiefly local gleanings, consisting largely of church plate, 
furniture, together with sculpture, carved wood, and 
pottery, nearly everything being French in origin In 
many towns Homan antiquities and early Christian relics 
are preserved Autun, Ntmes, Arles, and Luxeuil) 
Other collections controlled by mumcipalitics are kept 
at Rouen, Douai, Montpellier, Chartres (14th century 
sculptures), Grenoble, Toulon, Ajaccio, Epinal (Carolmgian 
objects), Be 8 an 9 on, Bourges, Le Mans (with the remark 
able enamel of Geoffrey of Aiyou), Nancy, Aix, and in 
many other towns As a rule, the public is admitted free 
of charge, special courtesy being shown to foreigners In 
many cases the collections are ill cared for and uncata- 
logued, and little money is provided for acquisitions in 
the civic museums, indeed, in this respect the great 
national institutions contrast unfavourably with British 
establishments, to which purchase grants are regularly 
made 

The national, civic, and papal museums of Italy are so 
numerous that a few only can be mentioned The best 
arranged and best classified collection is the Museo 
* ^ Nazionalo at Naples, containing many thousand 
examples of Homan art, chiefly obtained from the immediate 
neighbourhood For historical im^iortance it ranks as 
p7 imu8 inter pares with the collections of Home and the 
Vatican It is, however, the only great Italian museum 
where scientific treatment is consistently adopted Other 
museums of purely classical art are found at Syracuse, 
Cagliari, and Palermo Etruscan art is best displayed 
at Arezzo, Perugia (m the university), Cortona, Florence 
(Museo Archeologico), Volterra, and the Vatican The 
Florentine museums are of great importance, consisting of 
the archaeological museum of antique bronzes, Egyptian art, 
and a great number of taiiestries The Museo Nazionalt, 
housed in the Bargello (ai> 1260), is the central deposi 
tory of Tuscan art Numerous examples of Della Hobbia 
ware have been gathered together, and are hxed to the 
walls in a manner and position which reduce their value 
to a minimum The plastic arts of Tuscany are repre 
sonted by Donatello, Verrocchio, Ghiberti, and Cellini, 
while the Carrand collection of ivories, pictures, and vaned 
mediduval specimens are of much interest This museum, 
like so many others, is becoming seriously overcrowded, 
to the lasting detriment of churches, marketplaces, and 
streets, whence these works of art are being ruthlessly 
removed The public is admitted free one ^y a week, 
and the receipts are devoted to art and antiquarian 
purposes (“tasse destinate alia conservazione 
del monumenti, all’ ampliamento degli scavi, cd’ all’ mere 
mento del instituti nclla cittk ” — Law of 1875, § 5) 
The museums of Home are numerous, the Vatican alone 
contaimng at least six — Museo Clementino, of classical 
art, with the Laocoon, the Apollo Belvedere, and other 
masterpieces , the Chiaramonti, also of classical sculpture , 
the Gallery of Inscriptions , the Egyptian, the Etruscan, 
and the Chnstian museums The last is an extensive 
collection corresponding with another papal museum m 
the Lateran Palace, also known as the Chnstian Museum 
(founded 1843), and remarkable for its sarcophagi and 
relics from the catacombs The Lateran has also a second 
museum known as the Museo Profano Museums belong 


ing to the State are equally remarkable The Kircher 
Museum deals with prehistoric art, and contains the 
“ Proneste Hoard ” The Museo Nazionale (by the Baths 
of Diocletian), the Museo Capitolmo, and the Palazzo dei 
Conservatori contain innumerable specimens of the finest 
classical art, vases, bronzes, mosaics, and statuary, Greek 
as well as Homan Among provincial museums there aro 
few which do not possess at least one or two objects of 
signal merit Thus Brescia, besides a media \al col]e< tion, 
has a famous bronze Victory Pesaro, Urbino, and the 
Museo Correr at Venice ha\o admirable examples of 
majolica , Milan, Pisa, and Genoa have general archieo 
logy combined with a good proportion of mediocntA 
The CIVIC museum of Bologna is comprehensive and well 
arranged, having Egyptian, classical, and Etrusaiu collec 
tions, besides many things dating from the “ Bella h poca ” 
of Italian art At Ravenna alone can the Byzantine art 
of Italy be properly understood, and it is most deplorable 
that the superb collections in its fine galleries should 
remain uncatalogued and neglected Turin, Siena, Padua, 
and other towns have civic museums 

The Ryks Museum at Amsterdam, containing the 
national collections of Holland, is a modern building in 
which a senes of historical rooms are furnished 
to show at a glance the artistic progress of the 
Dutch at any given period Nino rooms are noitmaa 
also devoted to the chronological display of 
ecclesiastical art Besides the famous jiaintings, this 
museum (the sole drawback of which is the number of 
rooms which have no toj) light) contains a librar> , many 
engravings, a comprehensive exhibit of armour, costume, 
metal work, and a department of maritime craftsmanship 
Arnhem and Haarlem have municipal collections At 
Leyden the University maintains a scholarly collection 
of antiquities The Hague and Rotterdam have also 
museums, but everything in Holland is subordinated to 
the development of the great central depository at Amster 
dam, to which examples are sent from all parts of the 
country In Belgium the chief museum, that of ancient 
industrial art, is at Brussels It contains many pieces of 
medimval church furniture and decoration, but in this 
respect differs only in size from the civic museums of 
Ghent and Luxemburg and the Archbishop’s inusi um at 
Utrecht In Brussels, however, there is a good show oi 
Frankish and Carolingian objects The city of Antwerp 
mamtains the Mus6o Plantin, a printing establishment 
which has survived almost intact, and presents one of the 
most charming and most instructive museums in the world 
As a whole, the museums of Belgium are disappointing, 
though, per contra^ the churches are of enhanced interest, 
not having been pillaged for the benefit of museums 
New museums are being founded in Russia every year 
Kharkoff and Odessa (the university) have already large 
collections, and in the most remote parts of 
Siberia it is curious to find carefully chosen 
collections Krasnoyarsk has 12,000 specimens, a store 
house of Bunat art Irkutsk, the capital, Tobolsk, Tomsk 
(university), Khabarovsk, and Yakutsk have now museums 
In these Russian art naturally predominates It is only 
at Moscow and St Petersburg that Western art is found 
The Hermitage Palace in the latter city contains a selec 
tion of mediPBval objects of fabulous value, there being no 
less than 40 early ivories But from a national point 
of view these collections are insignificant when comjiared 
with the gold and silver objects illustrating the primitive 
arts and ornament of Scythia, Crimea, and Caucasia, the 
high standard attained proving an advanced stage of 
manual skill At Moscow (historical museum) the stone 
and metal rehes are scarcely less interesting There is 
also a museum of industrial art, the specimens of which 
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arc not of unusual value, but being analogous to the 
Kunstgewerbe movement in Germany, it exercisea a whole 
some influence upon the designers who study m its schools 

Much may be expected of American museums, which 
are not committed to traditional systems, and where 
AmericM **^^^*^^*^^ treatment is allowed its fullest scope 
They exist in great numbers, and though m 
most cases their exhibits are chiefly ethnographic, a far 
wider range of art objects will undoubtedly be secured 
<luring the next generation The National Museum at 
Washington is chiefly notable for its historical relics of 
America The Bmithsonian Institute in the same city has 
similar collections On the other liand, the Metrojiolitan 
Museum of Art (held by trustees for the benefit of the city 
of Now Yoik) has in the Cesnola collection the most 
complete series of (^ypiiot art objects It has also depart 
ments of coins, Greek sculptunj, and general examples of 
European and Ameiuan art The Museum of Fine Arts 
at Boston is very compn liensive, and has a remarkable 
(f)llection of ceramics, together uith good reproductions 
of antifpie art The public is admitted free on certain 
days of the week There are other museums at St Louis, 
Chicago, and Washington, as well as Montreal in C^anada , 
and tiio umversitits of Harvard, Chicago, and Yale have 
< fdlte tioiis 

The Swiss National Museum is situated at Zurich, and 
though of metlium size (50 rooms), it is a model of 
airangtment and organization Besides the 
coulairlitM feature of rooms illustrating the his 

toiual progress of art, its collection of stained 
glass is iiuiiortarit Basel also (histone al museum) is but 
little inferior in e onte nts or system to the Zurith establish 
ment (Geneva has thioe collections Lausanne holds the 
museum of the canton, and Bern has a municipal collection 
All these institutions are well sujipoited financially, and are 
much appreciate d by the Swiss public The art must urns of 

Stockholm, Christiania, and (Copenhagen rank high for thou 
intrinsic exeelleiKO, but still more for their scientific and 
didactic value Stockholm has three museums that of the 
H>yal Palace, a eolleetion of costume and aunour , the 
Noithein Museum, a laige eolleetion of domestic art, the 
Nation il Museum, containing the prehistoiic collections, 
gold 01 naments, clc, elassifiocl in a biilliant manner The 
National Musemni of Donm irk at ( Copenhagen is in this le 
Hpeet oven moie famous, being piobably the secontl national 
tollee tion in the world The arrangcuie nt of this collee tion 
le^aves little to bo desired, and it is to bo icgictted that some j 
Bi itish collootums, in themsedves of immense value, cannot 
be shown, as at Copenliagen, in a manner which would 
display their gi eat merits to the fullest degree There is 
eilso at (\)penhagon a romaikable collection of antieiuc 
busts (Gamle Glyjitotek), and the Thorwaldseu Museum 
connected with the sculptor of that name Norse antiejui 
ties are at (^lu istianiu (the university) and Beigen Athens 
has three museums, all devoted to Gre^ek art that of the 
Acropolis, that of the Architological Society (vases and 
terra cotta), eind the National Museum of Antiquities 
The State owns all disc oiei its, and tlicse aR’i accumulated 
at the capital, so that local museums scarcely exist The 
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collections, which rapidly increase, are of great import- 
ance, though as yet they cannot vie with the aggregate 
in other European countnes The Gizeh Museum of 
Egyptian antiquities (Cairo), founded by Marictte Bey, 
and developed by Masjiero, is the best national museum 
m the world, well housed in a largo budding erected in 
1890, well classified, and liberally supported with money 
and fresh acquisitions Minor museums exist at Cdithage 
and Tunis At Constantinople the Turkish Museum 
contains some good classical sculpture and a great deal of 
rubbish The Museo del Prado and the Architological 
Museum at Madrid are the chief Hpanish collections, 
containing numerous classical objects and many speci 
mens of Mooiish and early Spanish art In Spam 
museums aie badly kept, and their contents are of in 
dificrent value The museums of the chief provinces 
are situated at Barcelona, \aloricia, Granada, and Seville 
Cadiz and Cordova have also sadly neglected civic collec 
tions The National Museum of Portugal at I^isbon 
requues no special comment The jirogiess of lapan 
IS noticeable in its museums as in its industrial enterpuse 
The National Museum (Weno Park, T()k>o) is luge and 
well aiianged in a new building of Western aiehitecture 
Kioto and Nara have excellent museums, exclusively 
of Oiiental ait, and two or three other towns have smaller 
establishments, including commercial museums There 
are sevtial museums in India, the chief one Ining at 
(Calcutta, devotid to Indian antiquities In Austialia 
the museum movement is just beginning to thuve, the 
desire for national collections having been hitherto limited 
to pictnies 

Tho best histoiv of Hiusdunacnn he found in the pictaccs and 
intioihu tions to then othiial nitaloLnis, but the following woiks 
vmU be usdul lor itlerence Annual Kopoits presintml to Paiha 
ment (ofhi ml) ut Biiiish Museum and Board ot hdiuation , Civil 
SorMce hstinmlts, (Mass IV annually pusented to lailiament 
Steond Rcpoit ol Silcct C’ommitteo ol lloust of ( ommoiis on 
Museuma of Smiito and Ait Departmont (olluiil) 3 \ol 1898 
Annual Reports of the Musluiii Assodation, I omlon — L dwaiiu 
3 nwAiiDs y/u* J me Aih JhiujlamJ I ondon 1S40 — Ihof 
SfANim Ti\ons. “Use and Abuse of Mustums junited m 
Melfwiit of SoiutI htforrn Lomloii, 188J R« port ol Com 
mittee on PioMUdal Museums Rtpoit ot Biitish AHs>oeiation 
I ondoii 1SS7 — imm ( iiprswoon Mustuni'* ami Art Oalleites, 
London, 1S88 —Pi of Biiown Ooodk Uuseums of the J^nture 
Report on >iatioiial Museums A\ashmgton, 1888 89 It maples 
of Mmeum Admmt^ttafion Report of Mustuin Assodiition, 
London ISIU* — Mauioui La J egalaziorw delle Julie Arti 
Rome 1892 — L B t- n f n 1 1 K lUtpport mr I orgav isati 07i 
dam /m Tnusees dt la Grande Breiagm (official) Pans 1895 — 
Sii Wii I lAM Ilowfu LsviTfH on Masenna London 1898 —Lc 
Gullet u La^ionah llahaiie, d vols Rome, 1894 (b ) 

Mush, the chief town of a siiijak of tin saiin name 
in the Bitlis vilayit of Asiatic lurkey altitudi 4800 
feet, situated on the south side of a fertile plain dotted 
with vilhgis, thiough which the Kara Su runs I he 
climate is healthy, but very cold in winter Tin jKipula 
tion numbers 15,000, of whom one half is Annoiuan 
The massacn of Armenians at Basuu, in tin mountains 
to the south, in 1894 aroused general indigiution in 
Europe (bee Akmenia ) 
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S INCE tho publication of tho article on Music in the 
earlier volumes (ninth edition) of the Lncyclopcedm 
Bntnnmca^ the conditions of the art have undergone so 
striking a ehaiigi, alike in the United Kingdom and m 
other countnes that it is necessarj to give an account, more 
or less suminarv, of modern tendeucies, and to pass in rapid 


review the later state of music in the countnes where it 
has been most generally encouraged 

To begin with the country which for over two ct nturies 
was universally recognized as the chief centre 
of the musical art Fver since the time of 
Bach and Handel, Germany has been supreme in music, 
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iwhethei regard the excellence and thoroughness of hci 
institutions, the superlative eminence of her great mastcis, 
01 the wide diffusion ot a love of music throughout the 
nation at large As the 19th century came neai to its 
close, It became increasingly ap^iaient that the kgiti 
mate successors to such men as Wagner and Biahms 
had not yet appeared, the death of the foimer in 1883 
made it clear that there was no great oi even very men 
torious ojieratic composei ready to take his place, while 
on the death of Brahms in 1897 much the same discovery 
was made in the domain of what is known as absolute 
music Such merely epigonal ligures as Bungcit (b 1846) 
4md Cynll Kiatlor could not, oven by the most eagei set 
of admirers, be ci edited with pov^eis in any way com 
parable to the genius Mhom they imitated , and Humjm 
^linck’s (b 1854) striking success with Hamel und (htlel 
(1893) is the result of his apt»lication of the Wagnerian 
principles of “ music drama to a childish subject and 
to themes closely analogous to the folk song, rathti 
than of any great originality of his own On the othci 
hand, neither the ccccntiicitics of Unhard Strauss (</ r ), 
who his tiud to out Lis/t Liszt himself, nor tlie academic 
] productions of a host of youngei men, showed anything 
that could lie inter])ieted as giving promise of the advent 
•of a sueetssoi to Biahms, in whom the long line ol gieat 
(hrman masters apjioars to hive tome to an end 

Fiom the earliest days of tlieii music, the hieiieh 
have had the enviable powei ol assimilating tlu great 
J^rmace innervations vihicli vveie oiiginatid m othei 
eountiics, without losing tlicii habit ol wainily 
appieciatiug that which their own countrymen produce 
That wliieli liappentd VMth tin Nctluilanelish eomposeis 
of the 16th centuiy, and with Lully m the 17th, has Ikiii 
icjieabd, more oi less exactly, vMth llossim in the eaily 
jiait of the 19th cdituiy and VMth Wagner at its eleist 
111 one geiKiatioii attei aiiothei, the young french eom 
])Oseis have succeeded in applying the priiniples of the 
great loreignois without foiteiting then own hold on the 
nation’s lesjiect Duuiig the last quartei of the 19tli 
■< entiiry all that is represented by the once adoicd name ol 
( iounod has been discarded in favour of a stylo as different 
IS possible Iroiii his The change was mainly due to a 
Belgian musician of mastcily cleverness, Cesai Auguste 
f rauek (1822 1890), who established a kind of informal 
s( hool of synijilioriK and orchestral composition, as opjiosed 
to the conventional methods puisued at the Pans Conser 
vatoirc, where attention was chiefly given to the o|»eiatic 
and sentimental styles Beyond the imintdiate circle of 
Franck’s actual pupils, what may be e died the revolt 
against sentimentality was viidely suppoitcd, and its 
iiifluenee can hardly be exaggei ited Massenet was left 
as almost the only repieseiitative of the older school, 
and from Edouard Lalo (1823-1892) to Cliarjientier (b 
1860), all the younger composei s of France adopted the 
newer style With many of them their newly found freedom 
in such matters as liarmouic lelations, modulations, the , has 
been somewhat abused, and with Alfred Bruntau (b 1857), 
in spite of the intense power of dramatic realization that is 
icvealed in Le RCve and HAttaque du M(yidin^ there aic 
many ypassages in his Requiem and in MeRudot that aic 
undeniably lacking in lieauty, with him the dramatic 
]>ropnety of the truth of his music excuses much thvt 
would otherwise bo rejiellent, but in the case of Gabriel 
faur6 (b 1845) his application of these stiango methods 
to “absolute’* music is seldom successful except with 
the few ainateuis who profess to prefer ugly music to 
licautiful Camille Saint Saens (b 1835) is beyond 
question the soundest representative of modern French 
mu'iic, if only by reason of his greater command of 
resources of every kind and his success in all forms of 


music A ftw' other names must lie mentioned as making 
up the modem hroiuh school, a body ol undoubteel 
ehstiuetion and influent e Ernest Btyer (b 1823) is the 
aiithoi of some ambitious and steiling cqicms , F T V eh 
Toneieres (b 1819), an eiithusiastie followii oi ANagnci, 
ind a composer of merit , h manuel Chabi ic i G 1 1 894) 

a man of extmoidinary gift, wiotc oia ot tlu fiiuM 
op<has conitqueH of modern times, ft Rot mal nt I tu 
(1887), and a grand opcm, Giundoltuty oi iu» miuU ^ due 
Charles Mane Wieloi (b Isfj) is an tanu 1 imisu inn ot 
gri^at lecomphshnunt , and Vim cut d’Iml> (b l^*)l), i 
stiongly oiiginal wiiter, alike in elramitu, oielusti il, ami 
(hambei compositions Jn the class ot bghtc i nmsu 
which yet lies above the knl ol mention 

must be made of Lio Delilxs (l8l6 1^91) iml Amlii 
Akssagei (b 1855) In elestiibing the state ot iniisn in 
Irance, it would Ik. wiong to jiass o\er the weik dom ]p\ 
tlu gie it eonduetois ot vai lous jiopular oi c lit st i d e one cits 
such as Pastil louj) (b 1819), Lamoureux (18 14 1 899), ami 
Colonm (b 1818) 

In Italy duuiig the last c|uaitLi of tlu 19th t( iitun inan\ 
important changes took place , thiui mpeets ot inodtin 
Italian music must claim oui notice Inst, the 
latei development in the style of Virdi (l8l^- 
1901) v\ IS onlj^ eoinpleteel in Oiello (1887) and J alsfaj/ 
(1891), while his last (om]»osition, the foui beautdul 
sacred vocal woiks, show how veiy far ho had aclv imid in 
iev< It nee, solidity ol st>lt, and nninc ssiveness, troin tlu 
time when he wrote Ins eaibei oi»eias B} his suit 
dining tlu last ^eais of his life stoocl Arngo ]loit(» (7 / ), 
tlu iteoniplished wiitii ol his two last libietti, and tlu 
eonqioser of i woik vvhuli had an imnunse 

infiiunct on modern Italian music, iml not impossibly on 
Veidi himself Among the writers of “absolute ’ inuMi 
the most illustnous aie Sgambati (b 184 5) and Alaitiuu 
(b 1 856), the latter s guat symjihony in I) minoi is a woi k 
tlu like of which has not been heaul 111 Ital) loi man\ 
}tars, and the eomjiosci’s high standaid ind sjiKnelid 
u c oiiqdishmeut can liaidly lad to ]noeuu him IistniL^ 
lame The thud and leist estimable asjxet of modem 
Italian music is that ol the young opc ratu st hool, ot v\ liu li 
the hist pioduetion was tlu Idota MiiabiliK ot >S]nio 
Saiimia (b 1861), given m 1886 Tliero wiie i good 
many opeias, many ot them in one act, and most ot tluni 
dealing by preference with trigedus of low lile, but tlu 
most celebrated of all was Cavalleiia Rusticana b> I’utio 
Mascagni (b 186 5), upon which a prize was be stout d ind 
which was bi ought out in 1890 No work b} the saint 
composer has made i siinilai success, and among the manv 
who ha\e eiust 111 then lot with this stjualid school veij 
few have attaint cl more than in ephemeral iLjmtation 
The most familial to English ojxra goers is Leonci\ dio 
(b 1858), whose Raqluoucci has kept the stage loi some 
>eais since its pioduetion in 1892 In contrast to these 
eoinposcrs is the work of Giacomo Pueemi (b 1858), who 
iniy ht called the legitimate sucecssoi of A^tidi His 
o[)eia8 are Le Vdh (1884), Matuyu Lencauf (189 5), La 
Jlohtm (1896), and Tosca (1900) So fai as t once ms the 
woiks themselves, the oratorios of Pon loicn/o Ptiosi 
(b 1872) are not of much account, but as an infliuncc on 
the church music of ltdy they must be highly c stceiiud 

The new Iluasiau school cjf music has been so j)0|tulai in 
England for the last few yeais that its lapid use into 
recognition could not be ignored As a definite 
school it had its origin with Balakirev (b 1 8 56), 
who was instrumental m founding the Ireo hehool of 
Music at Moscow, and who introduced tlu music of 
Berlioz and Liszt into Russia , he instilled the pnneiph s 
of “advanced” music into Boiodin (1834-1887), Cm 
(b 1835), Moussorgsky (b 1839), and Rimsk> Korsakow 
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(h 1844), all of whom, a» u^ualwith IlutMian comi)OHerh, 
were, strictly ftpcaking, amateur8 m muaic, haviug bouic other 
profesHion m th< absence of any ]:> 08 Mible opportunity for 
making money out of music m Russia The most remark 
iblc man among their contem|K)raries was undoubtedly 
Tschaikowsky (1840-1893), whose works, culminating 
in the ** Pathetic Symphony,” liave enjoyed a wonderful 
vogue m Great Britain and elsewhere , Liadow (b 1 B^*)) 
excels as a writer for the pianoforte, but Glazounow 
(h ISG'}) has already accomplished so much, in so many 
tonus and of such wonderfully high quality, that it seems 
almost safe to predn t that he will lie regarded as the chief 
product of the school 

Of late yeaiH the inusu of Norway and Sweden has 
been so closely allied with the name of Grieg, and so very 
few other comjioscrs have made any mark, except 
sundry mutators of his style, that a reference to 
the article Gkik<i is all that is necessary 
A distinctively American sdiool of composorb can 
hardly be saul to have conic into existence as yet, but 
some of the musniansof the United States liaM 
Stmt 9 M reached so high a level of attainment that it 
would he imj)ossil)lL to ignore them in a gtiieral 
survey of music It is the fault of huropean musicians, 
not their own, that tin ir works ha\c not become as widdy 
lofogm/ed outside the United States as many of them 
deserve to he , and those e ompeisitions which have been 
heard in the bnited Kingdom ha\c for the most jiart made 
a groat impicssion Of the older Arnoiican composers, only 
John Knowles Paine and Dudley Buck, both born in 1839, 
need he inoiitioned The foimer has written oiatorieis, 
ehoral, OK bestial, and othir music, is professor of music 
it Harvard 1 nivcisit), and now laiiks with the advanced 
school of romantic compose! s The latter was one of 

the first Ameiiean comjiosers whose) names weio known m 
liluroj»o , and if his numerous cantatas and church music 
do not leach a veiy high standard according to modern 
nloas, he did mucli to coneiucr the general apathy with 
logard to the oxistoneo of eniginal music in the States 
George Whitfield (lndwick has prodneed many orchestral 
ind vocal woiks of oiiginal merit Born in 1854, he may 
be taken as the typual musK lan of Bostem Though the 
woiks of Clayton lohns (b 1857) aio less ambitious, they 
have won more poimlunty in huuipc, and his songs, like 
those of Aitlmr lu)<)U (b 1851) and thclbert Ncvin (b 
18(>2) are widely known J^lward Alexandci MacDowdl 
(h 1861) has written not only a very large nuinbor of 
artistic songs, piano pu( 0 s, and choruses, but symphonic 
]>oems, overtures, and suites for oichestra, many of which 
are better known to (hi man than to English musical 
audiences Waltti lohaiinis Damrosdi (b 1802), the 
eminent (ondiutor of tin Nt w lioik Symphony Oichestra, 
and oi \ aliens operatic undertakings, hati established his 
position as an original and jioctic conqiosi r, not only by 
his Optra, 7 ht SauUt hut by suih songs us tht 

intensely dramatic “Danny Detvci ” Within the lost 
few years the name of lloiatio William Parker has come 
into jirominence in England, and his oratoiio settings of 
the hymn “Hora noMssmia” and of “'Jhe Wanderer's 
Psalm ” are deservedly ]>o]nilar Their inasteily workman 
ship and his ]>owei of expression in satud inusw mark 
him as a distinct personality, and one fiom whom much 
maybe expected Numerous ok bestial as well as vocal 
works have not been heard out of AiiKiiea, but a group 
of songs, newly set to the words of familiar old English 
ditties, have obtained gieat success Finally, Mrs H H j 
A Beach, the youngest of the prominent composers of the ' 
United States, has attained a high reputation as a writer 
in all the more ambitious forms ot music, in which her 
succebs 18 all the more remarkable since she is entirely 


sdf taught in the more advanced kinds of composition 
as well as in orchestration Numerous of her songs and 
anthems have obtained wide popularity in America, and 
she IS a highly accomplished pianist If the American 
comjiosers’ names are hardly known to the generality of 
amateurs in Groat Britain, it is worthy of note that no 
country has produced a greater number of the most eminent 
singers in the present day Mesdames Eames, Nordica, 
Susan Strong, Suzanne Adams, Sybil Sanderson, Esther 
Palliser, Evangeline Florence, and very many more among 
leading sopranos, with Messrs Oudin and Bispham, to name 
but two out of the host of excellent male artists, have proved 
the natural ability of the Americans m vocal music , and 
it might almost 1x5 said that the more notable pupils of 
the various excellent French schools of voice production 
are American with hardly an exception 

Before attempting to descrilx) the great renaissance 
of iriglish music which accoinidishcd itself in the last 
quaitei of the 19th century, it will be well to 
glance at the general comlitions of music and 
the causes f>f the cliangt Only the most 
bigoted admirers of foreign music could d( ny that there 
has been a great change in the national feeling with regard 
to music Iht nation had lieeii accustouud for so long 
to consider music as an exotic, that, notwithstanding the 
glories of the older schools of English music, the amount 
of attention paid to eveiy thing that came from abroad, 
and the iich treasures ot traditional and distinttively 
English music scattered through the countiy, the majority 
of educated jieople adhered to the common belief that 
England was not a musical countiy The beauty and the 
cnoimous quantity of traditional Irish music, the enthu 
siasm created iii fecotland by trumjiery songs written lu 
what was supposed to ho an mutation of the bcottisk 
style, the exishnce of the AVtlsh Eisteddfodau, were 
admittid facts, 1>ut England was su])posed to have had 
no shaie in these gifts of natuie or art, and the vogue of 
foreign musu, Irom Italian opera to classual symjjliomcs,. 
was held as evidence of her poverty, instead of being 
partly the reason of the national sterility In the succts 
sivo periods duiing which the music of Handel and 
Mendelssohn rcspoctivdy had been held os all suffacient for 
right thinking iiiusuians, success could only be attained, 
il at all, by those English musicians who deliberately set 
themselves to cojiy the style of these great masters , the 
few men who had the deter nii nation to resist the popular 
movement vvtn eitlier confined, like the Wesleys, to one 
branch of music in which some originality of thought was. 
still allowed, that of the Church, oi, like Henry Hugo* 
Pioisou in the days of the Mendelssohn worship, were 
driven to seek abroad the recognition they could not 
obtain at home lor a time it seemed as if the great 
vogue of Gounod would exalt him into a tliiid artistic 
despot, but his influence was at first only felt harmfully 
on the Church music of his time, the intioduction of his 
masses into England being synchronous with the popu 
larity of the Tiactaiian movement English opcia had 
fallen on such evil days tint no iixtive composer had even 
the energy to mutate his l^awst^ the only one of his operas 
that was then popular, and, by the date of the two 
sentimental oratoiios that were wiitten for Biiminghim, 
Tfie R€demj)Uon (1882) and Mms et Vita (1885), the 
renaissance of English music had already begun, and 
ultimately Englisli comiiosers had strength enough to 
resist the effects of their wide though somewhat transient 
})opulanty It should be explained at this point that the 
phrase “harmful influence” is used quite without reference 
to the merits or dements of the music in itself , it refers 
simply to the kind of influence exerted, which is oiih 
to ho regretted when the composers are brought face to- 
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face with the necessit} of consciously and deliberately 
imitating a popular model, because they know that there 
18 no chance of success in any other waj All the great 
masters, from Bach, Mozart, and Beethoven, down to 
Brahms and Wagnet, have had influence upon the musicians 
of their time and ujion subsequent generations , but only 
a very few, and none of those just mentioned, have so 
dominated a whole nation’s music that their influence could 
fitly be described as harmful The Sacred Harmonic 
Society was the chief temple of the culte of Handel, as the 
Ancient Concerts had formerly been , and the Philharmonic 
Society was almost given over to the adoration of Mendels 
hohn and his servile imitators 

Until about the ’eighties, the affairs of foreign opera m 
England were most depressing , entirely without artistic in 
fluence of any kind, the rival houses presided ovei 
• opm impresarios Frederick Qye (1810-1878) 

and Colonel J H Majdeson (1828-1901) had been going 
fiom bad to worse , the traditions of what were culled “ the 
jialmy days” had been forgotten, and with the retirement 
of Christine Nilsson in 1881, and the death of Tietjens m 
1877, the race of the great queens of song seemed to 
have come to an end It is tiue that Mme Patti was 
111 the full plenitude of her fame and powers, but the 
number of her impersonations, perfect as they were, was 
so small that she alone could not support the weight of 
in opera season, and her terms made it irnpossibk for any 
manager to make both ends meet unless the rest of the 
company were chosen on the principle enunciated by the 
husband of Mme Catalani, “ Ma femme et quatre ou cinq 
poupeos” Mme Albani (b 1851) had made her name 
famous, but the most important part of htr artistic career 
A^as yet to come fehe had already brought Tannhausei 
ind Lohtnqrm into notice, but in Italian versions, as was 
then usual , and the great vogue of Wagner’s operas did 
not begin until the senes of Wagnoi concerts given at 
the Koyal Albert Hall in 1877 with the object of collect 
ing funds for the preservation of the Bayreuth scheme, 
which after the production of the Nibelungen tiilogy in 
1876 had become involved in serious hnancial difficulties 
The two seasons of German opera at Drury Lane under 
l)r Hans Richter (b 1843) m 1882 and 1884, and the 
production of the tnlogy at Her Majesty’s in 1882, under 
Angelo Neumann’s mauagt rship, first taught stay at-home 
Englishmen what Wagner really was, and Italian opera 
as such (t e , with Italian as the exclusive language cm 
ployed and the old “ star ” system in full swing) ceased 
to exist as a regular institution a few yiais alter that 
The revival of ])ublic interest in the ojiera only took place 
after Mr (afterwards Sir Augustus) Harris (1852-1896) 
had started his series of operas at Drury Lane in 1887 
In the following season Harris took Covent Garden, and 
since that time the opera has been restored to greater 
public favour than it ever enjoyed, at all events since the 
days of Jenny Lind The clever manager saw that the 
public was tired of operas arranged to suit the \iews of 
the prma donrui and no one else, and he east the works 
lie produced, among which were Vn Ballo %n Masekera 
and Les HuqucwASy with duo attention to every pait 
The brothers Jean and Edouard de Reszke, both of whom 
had appeared in London before, the former as a bantone, 
and the latter during the seasons 1880-84, were even 
stionger attractions to the musical pubhe of the tmie 
than the various leading sopranos, among whom were 
Mme Albani, Miss Macintyre, Mme Meltia, Frau bucher, 
and Mme Nordiea, during the eailier seasons, and Mme 
Eames, Mile Ravogli, MM Lassalle and Planyon, and 
many other Parisian favourites later As time went 
on, the excellent custom obtained of giving each work 
in the language in which it was wntten, and among 
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the distinguished German artists who were added to 
the companj were Frau Ternina, Iran Schumann llemk, 
Fiau Lilli Lehmann, and manj more Since Harris’s 
death in 1896 the tmditions started by him have been ou 
the whole well maintained, and as a sign of the differenct 
between the present and the fonm r position of 1 nglish 
composers, it may be mentioned that two operas hy 
Cowen, JStgiui and Jlarold^ and two bj btanlord, Tht 
\ (‘tied and Miuh Ado dhout ISoihuuf^ hav( l>oen 

produced To Signoi Lago, a manage ^ of more tiitt rprisc 
than good fortune, bt longs the credit of reviving Gluck’s 
Oifeo (with the masterly impersonation of the pimeipal 
character by Mile Giulia lUvogli), and of bringing out 
Cavallena Jimticana^ Tschaikow8k>’s Futfen and 

othei works The fortunes of English opera must be pur 
sued in connexion with the renaissance of music 

W ithout a congenial atmospheie no germ can be dc vdoped, 
and if it be just to name one institution and one man as 
the creator of such an atmosphere as allowed 
the genius of English composers to flourish, 
then that honour must be paid to the Crystal 
Palace and Mr August Manns (b 1825), the conductor of 
its Saturday Concerts At first engagecl as sub-conductor, 
under a certain Sthallehn, at the building which was the 
lasting result of the great Exhibition of 1851, he Ikuuiu 
director of the music in 1855, so for the betttr pait of half 
a centu!*y his influtnee was exerted on liehalf of the Inst 
music of all schools, and especially in favour of anytliing 
of English growth Through evil rejiort and good n port 
he supported his convictions, and for many years ht 
introduced one English comjioser afti r another to a fame 
which they would have found it haid to gam without his 
helj) and that of Sir George Giove, his lojal supports 
In 1862, when Arthur Sullivan had just returned from his 
studn 8 in Leipzig, his Tempest music was produced at tin 
Crystal Palace, and, whatever views may lie taken as to 
the composer’s music as a whole, it is beyond question 
that it was this success and that of the sueeec dmg works 
from the same hand which fiist showed Englishmen that 
music worth listening to might be produce d by an English 
hand The hold of bullivan’s music ujion the English public 
was at its strongest in tlu senes of “Savoy Operas,” fiom 
The Sorcerer to Utopia^ Limited , and tliough these works 
owe their success ^t least as much to Gilbert’s admirable 
librettos as to Sullivan’s musu, they convinced the avt lagc 
English theatre goer that English comic opera could be as 
blight as trench Sullivan reached the highest point of 
his achievemint in The Golden Leqeiid (1880), his most 
important contribution to the music of the renaissance 
An important part of the Crystal Palace music was that 
the concerts did not follow, but led, popular taste , tlu 
works of Schubert, Schumann, and many othei great 
masters were given constantly, and the whole npertory 
of classical music was gone thiough, so that a constant 
attendant at these conceits would have become arcjuainted 
with the whole range of the best class of music From 
1859 onwaids the classical chamber inusie could be heaid 
at the Popular Concerts started by Mr Arthur Chap] )e 11, 
and for many years their repertory was not less catholic 
than that ot the Crystal Palace undertaking, that in 
later times the jiabit increased to a lame n table extent of 
choosing only the “favourite” (tc, haekneyed) works of 
the great masters dots not lessen the educational value of 
the older concerts The lovers of the newer developments 
of music weie always mort fully satisfied at the concerts 
of the Musical Union, a body founded by Mr John Ella 
m 1841, which lasted until 1880 Fiom 1879 onwards 
the visits of Hans Richtt r, the conductor, were a feature 
of the musical season, and the importance of his work, 
not only in spreading a love of Wagner’s music, but 
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in rtgaul to every other branch of the best orchestral 
music, cannot be exaggerated Like the Popular Concerts, 
the Kichter Concerts somewhat fell away in later 
years from their original purpose, and their managers 
wt re led by the ^xipularity of certain pieces to give too 
little variety The importance of Kichtcr's work was m 
bringing forward the finest English music lu the years 
when the masters of the renaissance won young and un- 
tried Here were to be heard the orchestral works of 
l*arry, Stanford, Mackenzie, and Cowtn , and the fact that 
the audience from the first containt d a large projiortion of 
the cultivated aristocracy of London brought the names of 
these composeis into notice much more effectually than 
could have been the case in other surroundings Mean 
while outside London tlic work of the nnaissanco was 
being aimed on, notably at Cambridge, where by the 
amalgamation of various siiiallcr societies with the tlni 
virsity Musical Society, Stanford created m 1875 % 
sphndid inslitution which did much to foster a lo\e of the 
best musK for many years , and at Oxford, where private 
meetings in the rooms of Hubdt Parry brouglit about the 
institution of the Musieal Club, which has Ixirno fruit 
m many ways, though only in the direction of chamber 
music The IWh Chou, founded by Mi Aithiir Duki 
(’olerulge in 1875, and conducted for the first ten years of 
its existence by Mi Otto Ooldschiiiult and subsequently 
by Professor Stanford, work(.d on puiely uncommercuil 
lines o\tr since its foundation, and besides many import 
ant works of Path, it brought forwaid most important 
compositions by Englislimtn, and had a jirominent 
share in the work of tho lenaissancc The carters of 
the five composers who must he called the masters of 
the renaissance — Parry, Stanford, Mackenzie, Goring 
Thomas, and Cowen— aie dialt with separately undei 
then own headings , but taking them as a group or school 
ol composers, it will Ik reali/td by every thoughtful 
student of music tluit their works show a spontanent}, a 
warmth of imagination, a elegree of powti and technical 
skill, which are scarcely to Ik found in tlie perfunctory, 
lonventional music oi the older gcneratiem of English 
writers, the juirveyois of what Wagner called “KajHll 
meiste rmusik ” Pariy s e arlie r compositions hod a certain 
austeiity m them whieh, while it eomnianded the homage 
ol tho eultivateel few, ]ne>ented their obtaining wide 
popularity and it was not until the date of his choral 
M tting of Miltons Ode at a Solemn Mu%uk that he found 
hiH true vein In this and its many successors, produced 
at the autumn festnals, themgh very rarely given m 
J ondon, the ro are a ne)hility of utteianco, a sublimity ol 
conception, a mastery of resource, tliat far surpass any- 
thing ace om]>lishtel in Englaiul since the days of Purcell , 
while his “ byniphemic Adulations ” for orchestia, and at 
least two ol his symplionics, exhibit his command of the 
modern mexlifiejitions of classical forms m great ptr- 
feetion Like Paiiy, Stanfeird fust aiught tho eai of tho 
public at laige with a choial work, the stirring ballad 
setting of Tennyson s R(un(ft and in all his earlier and 
later works alike, which include compositions in every 
form, he shows himself a supreme iiiastci of eflect , in 
elnimatic or lyiK4il handling of voices, in orchestral and 
chambei music, liis sense of beauty is unfailing, and 
while his ideas have leal elistinction, his treatment of 
them IS nearly always the chief interest of his works 
The work of tho musical lenaissance has been more bene 
fi( lally fostered by these two nmsters than by any other 
iiuliMduals, through the medium of tho Iloyal College of 
Alusic In 1876 the National Training bchool of Music 
was ojKJiied with Sullivan as ])rincipal, he was succeeded 
by Sir John Stainer m 1881, and the circumstance that 
such artists as Mr Eugen d’Albert and Air Frederic Cliffe 
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received there the foundation of their musical education 
IS the only important fact connected with the institution, 
which m 1882 was succeeded by the Koyal College of 
Music, under the directorship of Sir George Grove, and with 
Parry and Stanford as professors of composition In 1894 
Parry succeeded to the directorship, and before and after 
this date work of the best educational kind was done in 
all branches of the art, but most of all in the important 
branch of comjK)sition Mackenzie's place among the 
masters of the renaissance is assured by his romantic com 
]K)RitionH for orchestra, such as La Belle JDanw sans 
Meru and tho two “ fcijottish Rhapsodies " , some of his 
choral works, such as the oratorios, show some tendency 
to fall back into the conventionalities from which the 
rt naissance movement was an effort to escape , but in The 
Cotta 7*8 Satniday Ntqhi , The Story of Sayid, Veni, 
Creator and many other things, not excepting 

the ojK r i Coloniba, or the witty “ Bntannia " overture, he 
shows no luck of spontaneity or power As principal of 
the Royal Academy of Music (he succeeded Maefarren in 
1888) ho nvivrd the former glories of the school, and 
the excellent plan by which it and the Royal College 
unite their forces in the examinations of tht Associated 
Board is largely due to his initiative The opera just 
mentioned was the hrst of the modern senes of English 
operas brought out from 1883 onwards by tho Carl Rosa 
company during its te nure of Drury Lane Theatre at the 
time it 81 ome d as though English ojk ra had a chance of 
getting permanently established, but the enterprise, being 
a pure ly private anel individual one, failed to have a lasting 
efiee t ujMin the ait of the country, and after the production of 
two operas bv Maekenzie, two by Arthur Goring Thomas, 
one by h Corder, two by Cowen, and one by Stanford, the 
artistic woik of the company grew gradually less and less 
imiiortant In spite of the strong influence of French 
ideals anil nuthods, the music of Arthur Goring Thomas 
was rem irkablo for individuality and charm , in iny other 
(ountry his lieautifiil opera Enmeralda would have formed 
l>art of the rigular rojicrtory, even if the same favour had 
not been accoided to its successor, Nadeshda , and his 
orchestral suites, cantatas, and a multitude of graceful and 
original songs iimain as evidence that if his career had 
heeii jirolonged, tlio art of England might have lieen cn 
nehtd b) some masterpiece it would not wmllingly have 
let die Aftei a youth of extraordinary precocity, and 
a niiinbei of variously successful attempts in tho more 
ambitious and more serious branches of the art, Cowen 
found his chief success in the treatment of fanciful or 
fairy subjects, whether m cantatas or orchestral works , 
here ho is without a rival, and his ideas are uniformly 
graceful, excellently treated, and wonderfully effective 
His second teniue of the post of conductor of the Phil 
harmonic Society showed him to be a highly accomplished 
conductor 

In regal d to English opera two more undertakings 
deserve to bo recorded, although tho hope that London 
will be placed on an equality with the othei European 
capitals in the possession of a permanent oixiratio 
institution seems as far off as ever In 1891 the 
“ Royal English Opera House " was opened with Sullivan's 
/wm/ioe, a woik written specially for the occasion the 
absence of anything like a repertory, and the retention of 
this one work in the bills for a period far longer than its 
attractions could warrant, brought the inevitable result, 
and shortly after the production of a charming French 
comic opera the theatre was turned into the Palace music 
hall The charmmg and thoroughly characteristic Shamue 
0*Br%en of Stanford was produced in 1896 at the Opera 
Comique Theatre, and ran with great success This work 
brought into public pronunence the young conductor Mr 
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Henry J Wood (b 1B70), who exercised a powerful influ 
cnee on the art of the country by means of his orchestra, 
which was constantly to be heard at the Queen’s Hall, 
and which attained, by continual performance togethei, a 
degree of perfection before unknown in England It thi 
organization did a good deal more for Russian than foi 
English music, it at least achieved an important work in 
bringing music withm the reach of all classes at the 
I’romenade Concerts given through each summer, as well 
as by means of the Symphony Concerts at other seasons 
The new school of English writers contains many names 
of skilled composers whose attainment of a high place 
upon the roll of fame is only doubtful because the British 
public at large is still slow to realize that any good can 
come out of England in the way of musical creations 
borne of these have already attained conspicuous success, 
and a few of them have been heard of in Continental 
(cntres of music Dr Edward Elgar has made his reputa 
tion within the last few years by his vigorous Caractaais 
and the grandiose imaginings of his Dream oj Gerontim, 
as well as by orchestral and chamber compositions of 
decided merit and mdividuality Mr Edward German 
(b 1862) has won great success as a writer of incidental 
music for plays, and in various lighter lorrns of music, for 
which his great skill in orchestration and his knowledge 
of effect stand him in good stead Mi hrcdtiic Chffe’s 
orchestral works are too few in number, but their (quality 
is extremely high Mi Aithur Somervell (b 186d) has 
won the public car b) his charming songs, and notably 
by a fine song cycle from Tennyson’s Mainly though his 
Slass and various orchestial works and cantatas and 
pianofoite jiieccs show bis conspicuous ability in othei 
forms Various compositions written by Mi Ilamish 
MacOunn (b 1868), while still a student at the Royal 
College of Music, were received with acclamation, but 
lus later work up to 1902 was not of equal value, though 
lus operas Jeame Deans and Diamud were successful 
\Ir Granville Bantock, an ardent supporter of the most 
advanced music, has written many fine things for orchestia, 
ind Ml William Wallace, in various orchestral jueccs played 
at tlie Crystal Palace and elsewhere, and in such things 
as his “Freebooter songs,” has shown strong individuality 
ind imagination, considerable powei was exhibited by 
the late Erskine Allon, and Mr Arthur Hinton has pio 
duced things of fanciful beauty and quaint originality 
IMiss b thel M bmyth, whose Mass was given at the Royal 
Albert Hall some years ago m most favourable conditions, 
lus had her opera Fantasia produced at AVeimai and 
Carlsruhe and Dei Wald at Covent Garden , hei strength 
lies in orchestral writing, and her ideas art remarkable for 
power Miss Maude Valerie White’s graceful and expres 
sive songs must not pass without a word of recognition, noi 
the cleverly devised cycles of songs or quartets by which 
Mme Liza Lehmann made a new reputation aftei her retire 
nient from the profession of a singer The brst part of 
Mr S Coleridge Tayloi’s Hiawatha scenes was pei formed 
while he was still a student at the Royal College, and so 
great was its popularity that the third part of the trilogy 
was commissioned for performance by the Royal Choral 
Society his name is known by this woik throughout 
England, and musicians have long realized that he possesses 
a stylo quite his own, in which the subtle art of emphasis 
by reiteration is thoroughly understood His feeling for 
oichestral colouring is veiy strong, and his permanent 
success a matter of ceitainty Dr H Walford Davies and 
Mr W Y Hurlstone excel in the senous kind of chamber- 
music; and use the classic forms with notable skill , and if 
Mr S P Waddington’s John Gdpin and Mr R H 
Walthew’s Jackdaw of Rheims seem to convey the idea 
that their leanings art tow aids what is trivial, the power 
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and liumoui with which both coiiq^osers ha\o done then 
work and their other compositions show them to Ik 
worthy to be numbered among the btst of tin vounirti 
writeis 

English executue musicians havi ncvti siiikred fiom 
foreign competition lu the sivine degree as English 
composers, and the success of such singers xs Miss Anna 
Williams, Miss Macintyre, Miss Maru Brema, Miss Clara 
Butt, Messis Bon Davies, Edward Lloyd, Santle}, 
Ffrangcoii Daxies, Pluiiket Greem, Andrew Black, and 
Watkin Mills, or of such pianists as Miss lanny Davies 
and Mr Berwick, is but a eontinuunec ot tlu tradition 
of British excellence If no Fnghsh violinists liave 
been able to command the success of Saiasatt , Y»aje or 
Kubelik, Messis Kreuz and Hobd »y as \ lola players ind 
Messrs Squire and Ludwig as violoiKeilists established 
a firm hold upon the public and the lanu of the last 
English artists cannot be shaken by such jdienoinena as 
the extraordinary rage for Paderewski, oi the fashion, 
commoner a few years ago than at the piescnt da), ot 
attaching gieat imj)ortanee to the j>citoiniames of luiant 
prodigies 

The election ot Sii Fitdeiiek Bridge (b IHit) to the 
Gresham professorship on the death of Dr 'Wykle in 1890 
put a new value on the lectures, foi as oi gainst ot West* 
imustei Abbey he had the faculty of attracting the alien 
tioii of the public at large, and his Itetures wtie not onl> 
instructive, but very amusing ilso His apiioint nient is 
conductor of the Royal Choral Society, in sue cession to Sii 
Joseph Barnby, wis a popular success Of tlu soeutus 
formed for the purpose of bunging the best music into tin 
lives of the jHior, the Peoples (Vmeeit hoeiet), lounded in 
1878, 18 the oldest and the most widely uhciul, tlu musical 
organizations in eemiuxion with such ydnlaivthiopie undei 
takings as the Pissmore Edwards settlement and the Oxfoid 
House at Bethnal Gieen aie doing a \aluable woik ui i 
tlioioughly artistic il unobtiusive wa} 

The scientific study of the musu of the past has moie and 
more decidedly taken its place as a bmnch of musical edu 
cation, the learned wilt mgs of AV h Rorkstro(1823-1895), 
many of tliem made publie fnst m CJ rove’s DicUonaiy of 
MusiCy made the subiect cleu to many who liad Ijetn 
groping in the dark before , and tlu actual perfoimanei 
of old music has been undertaken not only by the Bac 1j 
C’hoii, but by the Magpie Madrigal Society undei Mi 
Lionel Benson’s able direction In vocal and iiistiu 
mental music alike the musical side ol the International 
Exhibition of 1885 did excellent woik m its histone il 
concerts, and in that braneh ol aicheology which is con 
eerned in the strueture and ristoiation of old music il 
instruments important woik has beta done by Mr A I 
Hipkms, the Rev E W Galpm, and others The foi mi 
tion of the Eolk Song Society in 1899 drew attention to 
the importance and extent of E^nglish traditional music, 
and dicl much to })opulari/e it with singers of tlie pnsciit 
day (j A I M ) 

Music Halls. — If the Thespian cart or ehaiiot, 
with all the dramatic sock and buskin actions rc i)rcsenttd 
on that movable platform, and the miracle plays perfoimed 
by the monks m religious sanctuaries, m which the jam 
cijial characters often represented the luling powei s ol 
heaven, hell, and earth, were the oiigiii of the theatic, 
the British thcatie, protected by moiiojKihst laws and 
jiatent rights, was undoubtedly tlu creator of tliat 
sturdy, comjiarativoly modern, and very flouiishing in 
stitution known generall) as the music lull Ihe “saloon 
theatres ”ol the ’thirties we le the music halls of to-day, 
and they owed their form and existence to the restnetno 
action of the jiitcnt theaties These theatic s had the 
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exclusive right of representing what was broadly called the 
“legitimate drama/' which ranged from Shakespeare to 
Monk licwis, and from Shendan and Goldsmith to Kotzebue 
and Aldennan Birch of Comhill, citizen and and the 
founder of the turtle-soup trade The patent houses de 
f< nded their rights when they were attacked by the “minor” 
and “ saloon ” theatres, but they often acted m the spirit 
of the dog in the manger While tlu y pursued up to fine 
and even imprisonment the poacheis on their dramatic pre 
sirvts, they too often mglecUd the “hgitimate drama” 
lor the supposed nuretricious attractions oftered by their 
illegitimate competitors 'I he British theatre gravitated 
naturally to the inn or tavern The tavern was the 
source of lih and heat, and warmed all scx-ial gatherings 
The inn galleries offend rather lough stages, before the 
Shaktsiiearo and Alhyn jilayhouses were built The 
inn yards were often made as comfoi table as possible for 
the “groundlings” by layers of stiaw, but the tavern char 
acter of the auditorium was never concealed hxcisabk 
Ikjuof was alwajs obUinabli, and thi sujsrior mcndieih 
of the audience who those to pay for suits at the side of 
the sttigt or platform (hkt the “aMiiit steiie ” boxes at 
a PariKian tlnatn), wtio allowed to smoko llaleigh’s 
Virginian weul, thni a noveO luxuiy llns was, of 
couise, the first germ of a “smoking theatre ” 

Whih the diama jnogressed as a ittogm/ed jmblu 
< ntcitainnunt in Juiglund, ind vas provided with its own 
buildings in tlie town, or <ertaiii boe>ths at the furs, the 
Chowii (Xtrused its patioiuigo iii favour of certain 
individuals, giving them ]>owei to set u[) playliouses at 
any timi in any jiarts of London and Westminster Tin 
fust and most impoitaiit gi int was made by C^haihs J1 
to hiH “trusty and well Ik loved” 1 homas Killigre w “ and 
Sir William Davtiiant” This was a personal giant, not 
tonneehd with any i)irti(ular sites or buildings, and is 
known in thcatneal liistoiy us the “ Killigrtvvand Davenant 
[latent ” Killign w was tlu authoi of several unsuccessful 
plays, and Sir ilium Davenant, stiiil to be an illegitimate 
(hild of William Sliakesjieau, was a stage manager ot 
great daring and gi nius CMuii h s 1 1 had strong theatrical 
leanings, and had litlpul to anange the eouit ballets at 
Vorsailles ioi Louis \1V 'Jlu Killigrcw and Davoiiint 
patent in (oursi of time desundtd, nftei a fashion, to the 
Theaties iloyal, Govdit (laideii and Diuiy Lane, and 
was and still is the eliuf legal authoiity governing tlieso 
theatres The “ minoi ” and outlying [ilayhouses weie 
uunul on und( r the Miisu and Daricuig Act of Geoige II , 
and the annual Intneis were giantcd by the local 
magistiaUs 

The theatre [)ioi»er liaving e mane ipa ted itself from the 
mn or tavern, it was now the tuin of the inn or tavcin 
to develop into an ind(])tnd(nt jilaet of amusement, and 
to lay the foundation of that enoimons middle class and 
lower middle class institiitiou or inteiest which wo agiee 
to tirm the iiinsn liall It losi from the most modest, 
humble, and obstuie bi ginning— fiom the public house 
Iwir pal loin, and its wukl} “ sing songs,” chiefly supported 
by voluntaiy talent fiom the “liuimonie nuttings” of the 
“long room’ upstairs, gem i all \ used as a Foresters’ or 
Masonic tlub loom, whoie one or two pioftssional singers 
were engaged and a regular chain nan was appointed, to 
the “assembly loom” entt rtainnunts at •certain hotels, 
where jinvate balls and school festivals forim d ]iart of an 
irregular sones Tho distiict “tea guden,” which was 
then an agreeable feature of sulmrban lifei — the suburbs 
being next door to tho cit) and the country m \t door to 
tho suburbs — was tlie first to show dramatic ambition, and 
to (lect in some portion of its limited but leafy grounds 
a lath and plaster stage laige enough for about eight 
people to move ujicn without incuiiing tlie dangei of 
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falling off into the adjoining fish-pond and fountain A 
few classical statues m plaster, always slightly mutilated, 
gave an educational tone to the place, and with a few 
coloured oil lamps hung amongst the bushes the propnetor 
felt he had gone as near the “ Royal Vauxhall Gardens ” 
as possible for the small charge of a sixpenny refreshment 
ticket There were degrees of quality, of course, amongst 
these places, which answered to the German beer gardens, 
though with inferior music The Beulah Spa at Norwood, 
the White Conduit House at Pentonvillc, the Yorkshire 
Stingo in the Marylebone Road, the Monster at Pimlico, 
the St Helena at Rotherhithe, the Globe at Mile Find, 
the Red Cow at Dalston, the Highbury Barn at High 
bury, tho Manor House at Mare Street, Hackney, the 
Rosemary Branch at Hoxton, and other 7m in uibe 
ritreats, were up to the level of their time, if rarely 
beyond it 

’Jlic suspended animation of the law — the one Georgian 
Act, which was mainly [lassed to check tho singing of 
Jaeobito songs in the taii-rooms and tea gardens of the 
little London of 1 7 30, when the whole population of the 
Unitid Kingdom was only about six millions— -encourage d 
the growth eventually of a number of “saloon theatres ” in 
various 1 oTulon districts, whuh were allowed under the 
head of “Music and Dincing” to go as far on the light 
di uiiatie load its the j latent theatres thought proper to 
jarmit Ihe S'jth of (horgo II, cap 36, which in 
1002 was still the only Aft iindtr which the music halls 
of forty millions tiiid more of people were licensed, was 
always liberally luteiputfd, as long as it kejit cleai of 
polities 

Tlu “salfHin thuities, ' alwaysbtmg taverns or attaclud 
to taverns, tn ited a public who liked to mix its dramatic 
amusemeuts witli smoking and liglit refreshments Tho 
jirincipal “saloons” were the “Fftingham” m the White 
I (haptl Road, the “Bovver” in the Lower Marsh, Lambeth, 
the “Albtrt” at Islington, tlu “Britannia” at Hoxton, 
the “Gncian” in the City Road, the “Union” in Shore- 
ditdi, tho “Stingo” at Paddington, and sevtiul others ot 
less inqioitanee Ml these }>laies had good comjianies, 
esptciall} in tlu wintii, and many of them nourislud 
hading attois ot ixeejitional nunt The dramas weu 
(hufly rough adaptations fiom tlu f ontemporary I rent h 
stige, oetasionally filing as high as Alexandre Dumas the 
eldei and \ietor Hugo V( tors of real tragic jiower lived, 
worked, and died in this confined area Some went to 
Amenta, and ac(|Uircd f line and fortune , and among other^^, 
broderick Robson, who was tiaintd at the “Grecian,” first 
when it was the hading saloon theatre and afterwards 
when it bttamo the hading music hall (a distinction 
with little chfftienee), fought las waj to the fioiit altii 
the abolition of tho “[mtent rights” and was accepted is 
tho greatest tragi cornu actor of his time The “ (Trtciaii 
saloon thuitie, bftter known [jcrhaps, with its jdeasure 
garden or yaid, as the “Laglo Tavern,” City Road, which 
formed the mateiial of one of Charles Dickens’s Sketches It/ 
Jhz^ was a phue managed with much taste, enterprise, and 
discretion by its proprit tor, Mr Rouse It was the “ saloon ’ 
where tho one and only attempt, witli lunited means, was 
ever made to impoi t almost all the original rejiertory of 
the Opera C^omuiuo in Pans, with the result that many 
musital works wen jiiisented to a sixpenny audience that 
had never Uen heard liefore nor since in England 
Aulier, H6rold, Adoljihe Adam, Boiehlieu, Orttr;y, Doni 
zetti, Ilelhni, Kossini, and a host of othcis gave some sort 
of advanced musual education, through the “Grecian,” to 
a rathei depressing part of London, long before board 
schools were established The saloon theatres rarely 
offended the [latent houses, and whtn they did the law 
was soon put m motion to show that Shakes[)eare could 
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«ot be represented with impunit) The “ Union Stiloon ” 
in Shoreditch, then under the direction of Mr Samuel 
Lane, who afterwards, with hia wife, Mrs Sara Lrnt, at 
the Britannia Saloon,” became the leading local theatrical 
ananager of las day, was tempted in 1834 to gi\e a per 
formance of Othello It was “ raided ” by the then rather 
“ new police,” and all the actors, servants, audience, dircc 
tors, and musicians were taken into custody and marched 
off to Worship Street police station, confined for the ic 
onamder of the night, and fined and warned lu the morn 
ang The same and only law still exists for those who 
Are helping to keep a “disorderly house,” but there are 
no holders of exclusive dramatic patent rights to set it in 
motion The abolition of tins privileged monopoly was 
eflfectcd about this time by a combination of distinguished 
literary men and dramatists, who were convinced, from 
observation and experience , that the patent theatres had 
failed to nurse the higher drama, while interfering with 
the beneficial freedom of puldic amusements 

The effect of Co\tnt (harden and Drury Lane on the 
Art of acting had resulted chiefly in limiting the inaikct 
for theatrical employment, with a consequent all round 
reduction of salaries They kept the Lyceum The itre 
(or “ English Opera House ”) for ye irs in the position of 
a music hall, giving sometimes two jierformances a night, 
like a “gatt” m the New Cut or Whitechapel ^Ihty 
had not destroyed the “star” s^fetein, and Edmund Kean 
md the boy Betty — the “Infant Roscius” — were able 
to command seustitional rewards In the end Clmiles 
Dickens, Sir Edward Bulwer Lytton, Sir Thomas Noon 
Talfourd, and others got the i)atcnts abolished, and the 
first step towards free trade in the drama was secured 

The effect of this change was to draw attention to the 
“saloon theatres,” where during the jx^rfonn incts smoking, 
-drinking, and even eating were allowed in the auditorium 
An Act was soon jiasscd, known as the Stage Play Act 
— the 6 and 7 Vict c GH — apjiointing a censor of stage 
j)hy% and placing the London theatres under the (on 
trol of a CrowTi oftieer, changing with nniiistnes This 
was the Lord Chamberlain foi tlie time being The Lord 
Chamberlain of this period drew a hard and fast line 
between theatres undei his control, wheie no smoking and 
drinking were illowed “in front,” and theatres or halls 
where the old habits and customs of the audience weie 
not to be interfered with Those latter were to go under 
the jurisdiction of the local magistrates, or other licensing 
Authorities, undtr the 25 Geo II cap 3G — the Music 
and Dancing Act — ind so far a divorc e was decreed 
between the taverns and tlie playhouses The Lord 
Chamberlain eventually made ceitam concessions Re 
ifrcshment bars were allowed at the Loid Chaniberlain^s 
theatres in unobtrusive positions, victualled under a 
special Act of William IV , and private smoking rooms 
were illowed at most theatres on apidicatioii All this 
iin])lied that stage plays were to be kept free from ojien 
smoking and drinking, and miscellaneous enU rt uniuents 
were to enjoy their old social freedom The position was 
accepted by those “saloon theatres” which weie not 
tempted to Ixjcome Lord C'hambtrlain houses, and the 
others, with many additions, started the first music 
flails 

Amongst the first of these halls, and certainly the very 
first as far as intelligent management was concerned, was 
the “ Canterbury ” in the Low er Marsh, Lambeth, which 
^as next door to the old Bower Saloon, then transformed 
into a “ minor theatre ” The “ Canterbury ” sprang from 
the usual tavern gtnn, its creator being Mr Charles Morton, 
^ho honourably earned the name of the doyen of the 
music halls” It justified its title by cultivating the 
f)est class of music, and exiosed the prejudice and unfair 
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ness cf PlanchtS’s sanasm in a Haymarket burlesque— 
“most music hall — most imlaiieho1> » Mr Charles 
Morton added pictorial art to lus other attractions, and 
obtained the support of i'w/uA, whieli stamped the 
“Canterbury” as the “Rojal Academy over the water” 
At this time by a mere aecident Gounod'^ gr<i*at opera of 
tbrougn difectiv'^e international legisti itioii, tell 
into the public domain in Ingland and bt<dme common 
pro|)erty The “Cinteiburv, ’ not diung to pnsuit it 
with seiner}, costunus, and action, hr li er of the Magi 
Play Alt, gave what was called “An Opciatic Selection, ' 
the singers standing in plain dresses in i row, like pupils 
at a sehoed examination oi a choius m an oiatoiio at 
Exoti r Hall The music w as w 1 11 it ndered b> a tin a cmghly 
com|)etent comiiaii), night altei night, lor a long }»tiiod, 
80 that by the time the opc la attract! d the tardy attt ntion 
of the two principal oj)cia iiuiugeis it Her Majesty s 
Theatre in the Haymarket and Covent Giidcn The»itri, 
the tunes most popular weie heiiig whistled by the “mail 
in the stieet,” the “ bo} in the gutte i, ' and the tiadcsman 
waiting at the dooi foi orders 

With the “Canterbury Hall,’ and its brothci the 
“ Oxfortl ” in Oxford Stieei — a convcited inn anil coai lung 
yard — built and managed on the same lints l)y Mi CLailcs 
Morton, the music halls were will staikd They had 
mutators m every direction — some Urge, some small, uid 
some with architectural pretinsions, but all anxious to 
attract the public by cheap pi lets lud t)hysical comforts 
not attainable at any of the rigular thiatiis 

With the growth and improvement of thosi “Halls,” 
the few old cellar “singing rooms” giadually disappcand 
“Ivans’s’ m Coveiit Gaidin was the last to go 
“Rhodes’s,” or the “Cyder Cellars” in Maiden Lam, at 
the back of the Adelpln Theatie , the “(.\)al Holt,’ in tin 
Htrand, whuh now forms the siU e)f Teiiy’s The itn , 
the “Doctor Johnson,” in licet Street (oddly enough, 
within the precincts of the City ol London), disijqaared 
one by one, uid with them the tomjmimd inatirul lor 
Thackeray’s pietuie ot “The Cave ot Harmon} ” This 
‘Cave,” hk( Dickens’s “Old Ciuiosity Shop,” was diivMi 
from the futures of many jdaees lo <lo the “lellais” a 
little justice, they repiesented the iiiaimeis of a past time 
— lieavy suppeis and heavy dunks, and the fieedoiu of 
their songs and recitations v\as })artly due to the fut that 
the audience and the actors were always eomiiosed ot im n 
Thaekemy clung to “Evans’s” to the last It w is lus 
nightly “chapel of ease” to tlu adjoining Garrnk Club 
In its old age it became decent, and ladies wtie idmitted 
to a private gallery, behind screens and a convent giilli 
Before its death, and its revival m another loim is a 
sporting club, it admitte el ladies both on and off the stagi , 
and became an ordinal y music hall 

Jn its most prosperous days (oi nights) “Evans’s ” m v( r 
applied for a inusie licence, and the other “cellars’ foi 
lowed its example The music, as in lucuses, was liild 
to be ancillary, not what tlu jmblit jiaid lor Duy v\(i( 
kept m countenance by plates like “ Willis s Rooms” in 
King Street, St James’s, wheie the fashionable and (\ 
elusive assemblies known is “Almatks” wen held without 
any formal legal sanction The Geoigian Act vms juob 
ably considered too common and vulgar to touch, and 
until the licensfng authority was tiken fiom the loeal 
magistrates and handed over to the London C’ounty 
Council, the Act 25 Geo 11 e 30 uas often neglected 
on both sides The L (’ C’ examme and enlone their 
jiowera They have been advised that they can separate a 
music from a dancing licence if they like , and that when they 
grant the united litence the dam iiig means the dancing 
of paid i>eifornieis on a stage, and not the dancing ot the 
audience on a platform or floor, as it the short lived but 
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ilcgant Creinorn^ Gardens, or an old time “Casino” 
Tli(y are also advised that they can withhold licences, 
unless the applicants agree not to apply for a drink 
licc IK o to the local magistrates sitting in brewstcr sessions, 
who still retain their control over the liquor trade The atro 
luciKcs aic often withheld unless a similar promise is 
III i<l( —the drink authority in this case being the Exc ise, 
(inpowend by the Act of William IV (5 and 6 Will 
i 19, H 7) 

The rise and progress of the London music halls natu 
I ally excited a good deal of attention and jealousy on the 
]mrt of the icgular theatres, and this was increased when 
the fust “Great Variety Theatre” was oianed in Leicester 
Square The building was the hnest example of Mooiish 
liKhiteeture on a large scale ever erected in England It 
was burnt down in the 'eighties, and the present theatre 
A\as built in its jilace Originally it was “The Pan 
iqiticon,” a palaee of “recreative sc lence,” staite d under 
the most distinguished direction on the old polytechnic 
institution lines, and with amjilc eajatal Tt was a com 
incicial lailuic, and aftei being tried as aii “American 
(^iicus,” it was turned into a great variety thcatn, the 
gicatcst ot its kind m I mope, under the name of the 
Alhambra J^ilacc Its founder was Mr 1 T Smith, the 
energetic theatrical manager, and its developer was All 
bucleiick Strange, who came full of spirit and monc} 
fiom the Crystal Pahuo He picjduetd in ISGA an am 
bit ions ballet- the Daggei Pallet from Auber’s hnpmt 
PnKii(j/my which had been seen at Drury lame Theatre 
in 18'') 1, translated as “ Arael ” 

Tim Alhambia was ]no8CHutecl in the hiiiktioi toiiits for 
infringing the Stage' J’lay Act— the 6 and 7 Aict e 08 
The ease is in the law le ports — llu/ciw v Stmmfe the 
ostensible plaintifls l>eing Mi Horace M igan, the aeten anil 
manage i, and Mr Benjamm Webster, the celebrated tutor 
and manager rhe> vsero suppoited by Mr I P Puck 
stone and many other manage is A long tiial Ixtoie 
eminent ]udges, with eminent eounsel on both sides, pio 
elueed a eleeision which was not veiy satisfactory, and fii 
fiom final It held that, as fai as the entertainment went, 
ace ending to the evidence tendered, it was nf)t i ballet 
lepiisentiiig any distinct story or coheient action, but it 
might have been a “divertissement’ — a tenu suggested 
in the course ot the tual A short time alter this a 
pantomime scene was produced at the same the at le, (Milled 
“AVheie s the Police?” which had a clown, a pantaloon, a 
eolumbnu, and a hailequin, with other familial chiracteis, 
a mob, a stieet, and (ven the traditunial ixd hot pokei 
This insjnied luocee dings by tho same) plaintiffs lieloie a 
]K)liei inagistiato at Mailboiough Street, who inflieted tho 
lull penalties iJO a poifoinianeei foi 12 jie rfoimances, 
and eosts An vjipial was made to the AVestminster 
epiaitei sessions supported by Seijeaiit Palluntinc and 
opposed by Mi Haidinge Giffaid (afteiwaids Lord (1ian 
eellor Halsbuiy), and the conviction was contumed Peing 
heaiel at cpuutei sessions, there is no u'coid in the law 
le ports 

About this time “ Pep]Hi s Ghost ” was x gieat public 
attraction at the thoatus and music halls in London and 
tho eountiy The music lulls vveno juosteuteel lor in 
flinging stage law in this case, although the actors and 
actresses nevei a]»]Kaud on the stage in a solid form, but 
we 10 thrown up as re fleet ions hy an underground aimnge 
merit of minors The chief offeMideis in the j>i ovine es 
were Messrs Day and Son, music hall projirietors, of Pii 
imngham, and in London Mi Chailes Morton at the 
“Canterbury” Convictions weie obtained in all cases 
The 10 wore other prosecutions foi othei offences under the 
Ac t, one being against the “ Poyal ” Music Hall (formerly 
know n as “ Weston's ”) in Hollxii u This iierformanc e ojn nly 
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broke two laws at the same time — the Copyright Act 
and the Btage Play Act It was a condensed version of 
Barnett's charming ojiera of The Mountavn Sylph, origin- 
ally jjroduced at the “Grecian,” and the chief magistrate- 
at Bow Street had no option but to fine the defendants, 
Messrs SwtMisey and Holland The fines were light, the 
prosecution in this case acting on principle 

These prosecutions, and thicats of more, suggested tho 
institution of a parhamentaiy inquiry, and a House of 
(\)innions Select C'ommittc^e was appointed in 1866, at the 
instigation of the music halls and variety theatres Tho 
committee devoted inucli time to the inquiry, and ex- 
amined many witne sscs — amongst the rest Lord Sydney,, 
the Lord Chamlxrlain, who had no personal ob)ection to 
undertake the control of these comparatively young places 
of amuse. nun t and recreation Much of flio evidence was 
dll ee ted against the Stage Play Act, as the difficulty a]>- 
peared to be) to define what was not a stage play Lord 
Denman, Mi Tustiec Byks, ind other eminent judges 
seemed to think that any song, action, oi recitation that 
(xcited tho emotions might be pinned as a stage play, and 
that the old definition — “the representation of any action 
by a jKison (or peisons) acting, and iiofc in the form of 
nanation” — could 1)0 sup])orted in the then state of the 
law m an\ of the Inghcr courts The variety theatres 
on this occasion were eneouraged b^ what had pist 
occuued at the tinn in Fi nice Napoleon III ^ 
acting iimhi the lelvue ot AI Aliehtl Chovalici, passcel 
a dec ice known is ‘ T i Lil>ertel dcs The&tics,” which 
fixed the) status of the Paiisuri ind other miisie hall 
Ojxretlas, balhts of iction, ballets, vauele v dies, pinte>- 
minic^*, and ill light pie e e s were allowed, anel the man ige i s 
weie ne) longei legally e online cl to songs and aeiobatic 
jxiform viucs The lepoit of the Selcet Cemimittee ot 
1866, sigiKtl by the ehaiiman, Mr (afte rwaids Viscount) 
Gosehen, was in iavoiii of granting the variety thcatics 
and muRU halls tho jnivilcgcs thc^ asked foi, which wcie*' 
those enjoytel m hiamo anel othei eountnes 

Paihiimentary intcrfcunee and tho introduction of 
stvcial pi IV ate Pills in the House of Comnmns, whicli 
eame to nothing, cheeked, if they did not altogether stop, 
the jirose c utions The v ai ii ty tlie ati e s advanced in cv ery 
due e turn in numbei ind iinpoitunee Pallets grew in 
spkndoui and eoheienr> The lighting and ventilation, 
the eomtort anel deeoiation of the various “palaces” (as 
many of them weie now e ailed) improved, and the public, 
as usual, well the game is Population inci eased, and tho 
Hi\ millions of 1730 had lx come forty millions (and more)* 
in 1902 Tho sumo and onlj Aet (25 Geo II c 36), 
iwlcquate oi inadequate, still remained London is define eF 
as the “ administrative county of London,” and its area— 
tho 20 miles nulius- is naqqxd out The Metiopolitan 
Poaid of Works retired or was discharged, and the London 
Gountj Council was created and has taken its place 
The London County Council, with extended power ovei 
stiuctures and structural alterations, acquired the licensing 
ot vuiiety tluatios and music halls from the local magis 
tiutes (tho Middlesex, Siiiiey, Towei Hamlets, and othei 
magistrates) within the administrative county of London 
The spread of so-e ailed “sketches” — a kind of condensed 
diama or farce— iii the varnt} theatres, and the action of 
the London County Council in trying to check the ex 
tension of reficshment licences to these establishments, 
with other grounds of discontent on the part of managers 
(individuals oi “ limited eomimnies ”), leei to the appoint 
ment of a second Select C'ommittce of the House of 
Commons iii 1892 and the prexluction of another Blue 
b(X)k The same ground was gone over, and the same 
objections weie raised against a licensing authoiity which 
IS elected bv public votes, onh exists foi three jcaia 
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before another election is due, and (an give no guamiitet 
for the continuity of its judgments The consensus ot 
opinion (as in 1866) was in favoui of a State official, 
lesponsible to Parliament — like tht Home Oftwe or the 
Ikiard ot Trade — the prefeience being gi\en to the Lord 
Chambcilain and his staff, who knoM mueh alx)Ut theatres 
and theatriad business The chairman of the committee 
was the Hon David Plunkett (afterwards I^rd Rathmoie), 
and the report in spirit was the same as the one of 1866 
Three forms of licence were suggested one for theatres 
piojicr, one for music halls, and one foi coniert rooms 

Though the rise and progress of the music hall and 
\ iriety theatre interest is one of the most extraoidimuv 
ficts of the last half of the 19th century, tin bnsimss 
has little or no corporate oiganization, and time is 
nothing like a complete legistration of the vaiious pro 
lierties throughout the United Kingdom Tn London tlic 
“London Entertainments Pioteetion Association,” which 
has the command of a weekly papier called the Mmic Halt 
and Theatre Revmi\ looks after its interests '11 k gencial 
figures placed in the hands ot the chairman at a lati 
meeting weio sufficiently startling, but they are ihok 
likely to ho under- than ovei stated In London alone five 
millions sterling of capital is said to bo invested in thcs( 
enterprises, employing 80,000 jarsons ol dl guides, uid 
entertaining during the year ibout twenty live null ions ot 
jieople The annual applications toi music licences m 
London alone an o\ii 100 

Besuh s the “Canlerbuij ” and tho “ Vlhambia, London 
in 1902 had the “Palace” in Charing Cross Road, 
the “Empiu * in Leicester Square, the “Pavilion” m 
Pucadilly Circus (occupying the hnest site in weatcin 
1 ondon), the “Hippodrome” in Cianbourii Street, the 
“Oxford” in Oxfoid Street, the “Iloyal ' in Holborn, 
the “South Jjondon” in London Hoad, tho “Paragon” 
at Mile I nd, the “ Cambridge ” at Sluirediteh, the 
“bmpirc” it Bow, the “Bedloid” at Camd(n Town, tin 
* Metropolitan” m the Edgwaic Hold, the “Granville” 
at Walhirn Green, the “London” at Shouditrh, tlie 
“foresters’” at Bithnal Gieen, the “Ti\oli” m tlu 
Strand, and other theatics of \aiKtv in every quaitii, 
including the subiubs The “])iovinc( s, ’ as they an 
(ailed, ire not inclimd to lag behind the inetKjpolis, and 
in the North of hngUnd, at Blackpool, a coast town much 
iiiquented by “trippcis,” theie arc five amusement eii 
tcrpriscs outside the regular theatus, concert halls, and 
gardens, that represent one million sterling Bonn of 
these places may be over capitalized, but aftci cviiy 
allowance is made, enough remains to show tint theic the 
theatres proper have now to face a foiinidable and growing 
competition Professional vainty “aitistes,’ with then 
own companies, go “on tour” fiom one place to another 
throughout the year These “tours” arc not ilways 
confined to the United Kingdom They often extend 
to America and Australia, ancl to vaiious paits of South 
Africa Some few get to India and CVjlon, ind many go 
to E ranee, Hungary, Russia, Sweden, ancl Norway, and 
particularly to Germany and Holland (t hd) 

MllSk0SfOnf a city of Michigan, USA, capital of 
Muskegon county, on the southern shore of Muskegon 
Lake, 5 miles from Lake Michigan, in the western ])ait 
of the state, at an altitude of 589 feet Muskegon Lake 
forms an excellent harbour, one of the best on the Great 
Lakes, with a depth at the entrance of 1 f feet The city 
has regular steamboat communication with Chicago, Mil 
waukec, and other lake ports, and a large commerce by 
water Three railways enter the city, the Pcic Marquette, 
the Grand Rapids and Indiana, and the Grand Trunk It 
derives its water sujqdv bv pumping from Lake Michigan 
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Muskegon is a manufacturing city of miuh imi.oitance 
In 1900 Its iiianufaituring establishments numlssrcd 200, 
with a total lapitil of ft, 602, 190, and 3215 liands 
The products ivtro valued at $5,097,059 , of this sum 
$1,223,918 reprosenUd the value of thelumbei and timlioi 
pioducts Population (1890), 22,702, (1900), 20,818, of 
whom 6230 \ipie foicign bom and 2 1 negiocs The death 
late in 1900 w is 12 2 

WuSSOlburjfhp a munuquvl and pailiaim ntarv 
burgh, at the eastern cxtumity ot th coast liiu ol Mid 
lothian, miles from Edinbmgh, bimctcd by the rivci 
Lsk, which dividfs ^liissclburgh pi ope i from the mort 
l>opulous distiKt of Eishcnow Wink still n taming 
most of the vciicrabh fc ituus ol its High Strict, the town 
has tended inoie ind more to bee oim a seaside subuib ol 
Edinburgh, and lias thus lost sonn thing of its <dd individn 
alit> \(w sticfts and buildings arc spiinging up, and 
watei, diumage, and otlui imjnove mints have been eaiiud 
out 'ihc golf bilks, though in)ui(d by ovti phyiiig arc 
still a guat attiaetion Mussclbuigh joins with Ldth in 
sending a memlKr to Parlumcnt Population (1801), 
8888, (1901), 11,701 

MuSSOOriOp Ol Masuiu a town and sanatoiium of 
British India, in th( Delu i Dun district ot the Noith 
West Jho\inr(s, 6600 teet above the sea Population 
(1801), 10,086 municipal incomt (1807-^98), Rs 70,800, 
the incidciuc ol taxation bt ing Rs 0 8 pt i head It st uids 
onajuakof om of tlu lower Himalayan ranges, amidst 
lu uitilul mountain scciurj It ]>rwtuall} foiins one 
station vMth Lindaui, the eonvaksf tiit depot loi Luioptan 
troops, 7162fe(t ibove the sea Bonn distance ofl, on tlu 
load to himla, is the cantonment of Chakrata, 7100 fett 
Hitherto it lias bei n appioaehed by road from Saharanpui 
111 the plains, but in 1900 tlu railwaj v\as opened to 
Dchra Then aic nunuions sehools lor Europe ins, in 
eluding St Geoigc s College, the Pliilander Smith Institute, 
the Oak Grove School ol the East Indun Riihia}, anil 
several (’huich of EngUnd ind Roman Catholic institu 
tions It his two English newspapers Jhc fust bieweiy 
in India v\as established lieu in 1850 There are now 
two blew cuts, with an annual out turn ol 100,000 gallons 
ind a thud, at Chakiata, with an out turn of 7 1,000 gallons 
It has botanical gaidcns, and is tlu summei hedekjuarti rs 
of the Trigonometrical Survey 

Muthuswamy Aiyar, Sir T. (18 12 189^)), 

native Indiin judge of the High C’emrt of Madias, was 
bom of pool parents in the village of Vueluiwidi, neai 
Taiijoie, on the 28th of January 1812 liis widowed 
mother w is foueel by jiovcrty to remove with Muthu 
svvani> anil his brotlui to Tiiuviiii, vvhcic the foinui 
learnt Tamil, and soon set to work under tlu village 
account int at a monthly salary ol one rupee About this 
time he lost Ins mothei, whose memory he ehciished 
with icveroiue and afteetion to the last Ills duty took 
him to the court house ot the Tahasildar, Mr Naiktn, who 
Hf)on rcmaikcd Ins extiaordmary intelligence anel indnsti> 
TJierc was an English sehool at Tiruvarar, vvJuic Mutlni 
hwamy managed to pick uj> an denuntaiy knowledge 
of the English language Mr Naikcri then sent him 
to Sir Hemy Montgomciys school at Madnis, as a com 
panion to his* nephew, and theie he won jai/es and 
scholarships year after yeai In 1854 he won a pn/c ol 
500 rujiees oftcre d to the students of tlic M ulr is Pre suU n< y 
by the Council of Education for tho best English eswiy 
This success brought him to the notice ol Bii Ak xandt r 
Aibuthnot and Mr Justice Hollow ly He was offered 
help to proceed to England and compete for the civil 
service, but being a Biahinin ind man led, he declined 
to cross the ocean Instead )u entered the subordinate 
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Oovernmcnt service, and was employed in such various 
jK>st« as school teacher, record keeper in Tanjore, and 
lu 1856 deputy inspector of schools At this time the 
Madnis authorities instituted the examination for the 
office of pleaders, and Muthuswamy came out first in the 
first examination, oven licating Sir T Madhowmo, his 
senior by many years Muthuswamy was then appointed 
in succession district munsiffP at Tran<iu<}mr, deputy 
collector in Tanjore m 1859, sub judge of south Canari 
in 1865, and a magistrate of ixilice at Madras in 1868 
While serving in the last post he jiassed tin examination 
for the degree of bachelor of laws of the Icnal univeisity 
He was next employed os a pidge of tlu Aladias Small 
Causes Couit, until m 1878 lie v\as laised to the laneli 
cif the High Court, which office he occnpitd with ability 
and distincticm lot over fiftctn years, some times acting 
as the (’hicf Tustiec He atteridccl by invitation of tin 
Viceroy the ImiHiial Asscml^lagc at Dtllii in 1877 In 
1878 he received tlie honoui of CIF and in 1893 the 
K C I L was conferred on him Hut he did not live 
long to enjoy this dignity, dying suddenly in 1895 
Muthuswamy was too devoted to his official vvejrk to 
give much time toedher puisuits Still he took lus full 
share in the affairs of the Madias Univeisity, of which he 
was nominated a fellow in 1872 uid a synelie in 1877, 
and was well ueejii tinted witli English law, litci ituie, and 
phile)8(»])hv He was threnigh life a Htauneh Brahmin, 
devout and amialile in eharaeler, with a t iste for the 
ancient music ol India and the study of the Vedas and 
other ele paitinenls of Sanskiit hteratuie 

Mutsu Hito, Mikvdo or UMiiiiKem ot Jaiav 

^1852 ), Slice eedeel Ins fathei, Osahito, the former 

i inperor, in 1 867, and was ei owned at Osaka in 1868 The 
c ouritry was then in a ferment owing to the eoncessions 
which had been gi anted to foreigners by the pieceding 
shogun, reineulu, who in 1851 eoncludtd a treaty with 
(^omniodore IV ny by wbieh it was agreed that ceitain 
peirts slioulel be open to foreign trade This convention 
gave gicat offente to the more conservative dairnios, 
and on then initiative the mikado suddenly detided to 
abolish the slmgunate 39us resolution was not earned out 
without strong opposition The reigning shogun, Hitot 
subashi, jiekhd to the detiee, but many of his followeis 
were not so eomplaisint, and it was only by force of arms 
that the now order ot tilings w^os imposed on the countij 
The mam ob]cct of those who had advocated the change 
was to lead to a rovtision to the primitive condition of 
affairs, when the vmII of the mikado was absolute and 
when the pieseiuo in lapan of the hated foreigner was 
unknown But tlu icactionary party was not to bo 
allowed to monopolize revolutions To their surjinse and 
discornfituie, the powerful daimios of Satsnma and ChOshu 
suddenly declared themselves to bo in favour of opening 
the country to fouigu intercourse, and of adopting many 
far rc'aching reforms AVith this movement Mutsu Hi to 
was cordially in agreement, and of Ins own motion he 
invited the foreign representatives to an audience on 23rd 
March 1868 As Sir Harry Barkes, the Bntiah minister, 
was on his way to this assembly, he was attacked by a 
number of two-sworded flci/nwicn, who, but for his guard, 
would doubtless have 8uceee.ded in assAssinatirig him 
The outrage was regaided bj the emperor and his 
imnistera as a retie etion on then honour, and they readily 
made all reparation within their power While these 
agitations were afcH>t, the empeior, with his advisers, was 
maturing a political constitution winch wots to pave the 
way to the assumption by the emperor of direct personal 
rule a step in this direction, Mutsu Ilito transferred 
his capital from Ky6t6 to A edo, the former seat of the 


shoguns’ government, and marked the event by renaming 
the city T6ky6, or Extern Capital In 1869 the emiieror 
paid a visit to his old capital, and there took as his 
imperial consort a princess of the house of Iclnjo In 
the same year Mutsu Hito bound himself by oath to 
institute certain reforms, the first of which was the 
establishment of a deliberative assembly In this onward 
movement ho was supjxirtcd by the majority of the 
dainnos, who in a supreme moment of patriotism sur 
rendered their estates and privileges to their sovereign 
This was the death knell ol the feudalism which had 
existed for so many centuries in Jajian, and gave Mutsu 
Hito the free hand which he desired A centralized 
bureaucracy took the place of the old system, and the 
nation moved rapidly along the rood of progress Every 
thing European was eagerly adopted, even down to 
frock-coats and patent leather boots for the officials 
Torture was abolished (1873), and a judicial code, adapted 
from the Code Napoleon, was authorized The first 
railway — that from \okohania to r5ky6 — was opened in 
1872, the European calendir was adopted, and English 
was introduced into the curriculum of the common 
schools In all these refoims Mutsu Hito took a leading 
part But it was not to be expected that such sweeping 
changes could bo effected without opposition, and tlinee 
dunng the peiiod between 1876 and 1884 the emperor 
had to face serious rebellious movements in the piovinces 
These he succeeded in sujipressing , and even amid these 
preoecujiatioiis he managed to inflict a check on lus huge 
neighbour the empire of China As the Governinint of 
this state declared that it was incapable of punishing 
certain lonnosari piiatts for outrages committed on 
Japanese ships (1874), Mutsu Hito landed a force on the 
island, and, having inflicted chastisement on the bandits, 
remained in possession of certain districts until the com 
pensation demanded from Peking was ]>aid The un 
paiallcled advances which had been made by the Gov tin 
mint were now held by the emperor and lus advise is to 
justify a demand for the revision of the foreign tuaties, 
and negotiations were opened with this object They 
failed, however, and the consequent disappointintnt gave 
rise to a strong reaction against everything foitign 
thioughout the country foreigners were assaulted on 
the roads, and even the Kussian Cesareviteli, aftei\\aids 
the Tsar Nicholas II , was attacked by v\ould be assassins 
in the streets of T0ky6 A renewed attempt to revise the 
tieaties in 1894 was more successful, and in that yeai 
Gieat Britain led the way by concluding a revised treaty 
with Japan Other nations followed, and b) 1901 all 
those obnoxious clauses suggestive of political inteiioiity 
had finally disai>peaied from the treaties In the same 
year (1891) war broke out with China, and Mutsu Hito, 
in common with lus subjects, showed the greatest zeal loi 
the campaign Ho reviewed the troops as thej left the 
shores of Japan for Korea and Manchuria, and personally 
distributed rewards to those who had won distinction 
In this, as in all matters, Mutsu Hito always placed 
himself in the van of lus countrymen He led them out 
of the trammels of feudalism, by lus wise and inogressivo 
rule ho lived to see his eountiy advanced to the first rank 
of nations, and he was the fiist Onental sovereign to 
form a defensive alliance with a first rate Euroixjan Power 
He had several sons and daughters, his heir ajiparent 
being Yoshi Hito (b 31bt August 1879), and he adopted 
the epithet of or “fnlightened Peace,’ as the 

NefKfo or title of lus reign The year 1902, according 
to the Japanese calendar, was the 35th year of Meiji 

Muttra, or Mathura, a city and district of British 
India, in the Agra division of the North West Piovinces. 
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The city is on the right bank of the Jumna, 30 miles 
above Agra, it has a railway station Population (1881), 
57,724, (1891), 61,195, (1901), 59,574 , mumcipal income 
(1897-98), Ha 61,225, mostly from octroi, incidence of 
taxation, 14 annas per head , registered death rate (1897), 
53 per thousand. The special cult of Krishna with which 
the neighbourhood is associated soems to be of com|)aratively 
late date Much of its prosiKjnty is due to the residence 
of a great family of Seths or native bankets, who were 
^conspicuously loyal during the Mutiny Temples and 
bathing stairs line the nvtr bank Most of the public 
buildings are of white stone, handsomely carved Theie 
are an American mission, a Homan Catholic church, a 
museum of antiquities, a high school, thirteen printing 
presses, and it is a cantonment for a nati\e infantry 
regiment 

The district of Muttra has an area of 144JL square inilos ^Kipu 
lation (1881), 671,690, (1891), 713,421 , (1901), 763,221, Bho\\ing 
an increase of 6 per cent between 1881 and 1891, and of 7 per c( nt 
between 1891 and 1901 , average density, 629 persons per souaro 
mile The land revenue and lates are Ks 17,38,808, the inciaenoo 
of assessment being R 1 8 6 per acre , cultivated area (1896-97), 
^77,224 acres, of which 283,606 were irrigated from wells, &c , 
including 100,640 from Government canals , number of police, 
2465 , vernacular suhools, 96, with 4880 pupils , registered death 
rate (1897), 38 6 per thousand The principal ciops are millet, 
pulse, cotton, wheat, and itidigo There ate 41 inaigo factories, 
with an out turn valued at Rs 2,52,000 The faniiiio of 1878 was 
severely felt The easteiii half ot the distiiit is watered by the 
Agra canal, which is navigable, and the western half by branches 
of the Ganges canal A branch of the Raj pu tuna liailwa^, fiom 
Achnera to Hatliras, crosses the disti ict, and the proposed chord 
line of the East India, fiom Agra to Delhi, will tiavcrse it fiom 
north to south BoskIos Muttra citj, the district also contains 
the holy places of Bniidaban, Gnbardlian, Gokul, and Mahaban, 
all associated with the cult of Krishna as a licidsiiian 

Mucaffiar-ed-Dtn, &h\h of Persia. (1853- 

), the second son of bhah Nasr-ed Dm, was born 25th 

March 18*^3 He was in due com sc <leclartd vah aM^ 
•or heir apparent, and in\csted with the govirnorahip of 
Azarbaijin, but on the assassination of his father in 1896 
at was feared that his elder brothci, the governor of 
Ispahan, might prove a dangerous aval, especially when 
it was rtmembeied that Muzaflar cd Dm had been recalled 
to Tehran by his father upon his failure to suppress 
a Kurd using in his province In fact, in early youth 
he hod been a fanatical suppoiter of orthodox Islam, 
l)ut las \UA\8 had undergone a eompletc change undci 
Ficnch influence at Tehran All oppeisitioii, however, 
was satisfactorily ob\ latod, and Muzaflar ed Dm was duly 
< nthroneel 8th Juno 1890 On this oceasiou he announced 
the suppiession of all purchase of civil and military jiosts, 
and then proceeded to remit iii peipctuity all taves on 
bread and meat, thus lightening the taxatiem on food, 
which luul caused the only distui haute s in tlie last leign 
That his cliaractcr had become stronger with maturity 
was shown by his hrmness iii icpressing the fanatical 
•outbreak against Christian Arniciiians at Kazoni iii 
September 1899 In aecoi dance with his long txpiessed 
intention of visiting the Puis Exhibition of 1900, the 
Shah arrived 23rd July, and was conducted by President 
Loubet to the Palais des Souverains in the Bois de 
Boulogne While lesiding tlieie a dastardly attempt was 
made to assassinate him by an anare hist named Francois 
Salson, but he escaped without injury (bee also Persia ) 

MlIZafflArgriirhi a town and district of Biitish 
India, in the Derajat division of the I'unjab The town 
IS near the right bank of the river Chenab, and has a 
railway station Population (1881), 2720 , (1891), 3058 , 
municipal income (1897-98), Rs 11,728 

The district of Mu/affaroahh occupies the lower end of tlie 
:Smd Sagar Doab Area, 3422 square miles , population (1861) 
388,605, (1891), 881,095 , (1901), 405,743, showing an increase of 12 


percent, due to the extension of irrigation between 1881 and 1891, 
and of 6 6 per cent between 1891 and 1901 , average donsiU, 119 
Ijersons por^square mile Iho land rovtnuo and rates m 1897-98 
were Rs 7,0/, 892, the incidence of asscshinint being Rs 0 6 8 i)cr 
bead , cultivated area, 472, 3o8 acres, ol which 359,02'5 were irn 
gated, including 294,194 tiom Govtrnmcnt eauals number of 
police, 889, number of schools (1896 97), Tl, atUnded bv 8721 
® f the boys of school going ago , death late 

(1897), 44 jMsr thousand Iho principal crops art wlual pulse, 
nee, and indigo The most imi>ortant domostic amnml is the 
camel The distrut is crossed for 61 miles b> tho Korth N\t stern 
Railway and the boundary ruors aio navigable Joi 277 miles 
These nveis also furnish numcious miration channels oiigiually 
constructed under native rule 

Muzaffarnai^ar, a town ami distiut Bntish 
India, m the Meerut division of the North Mtst Pio 
Vinces The town is 790 feet al)o\c the sta, and has a 
fetation on the N orth Wc stci u lUil w ay PopuUtiou (1881), 
15,080, (1891), 18,1Gb, inuuuipal income (1890-97), 
118 19,488, mostly derntd from octioi, imuhiui ot 
taxation, nearly II annas per htad , itgisttud (hath late 
(1897), 46 95 ]H.r thousand There arc a high sthool and 
one printing presfe 

Iho district of Mur At 1 AUN At ah lias an area of 1658 squari milts, 
j)opiilatioii(1881) 758,444, (1891 ), 772,87 1 , (190D S77 981 show 
iiig an intieaso ot onl> 2 pci icnt between 1881 and 1891, and of 
Id 6|>ei cent betwitu 1891 and 1901 , avtuage diiisiit, 529 jursons 
ptr sqiiaio milt iho land levtime and rates aic Its IS, 11 322 
the incidence ol asscbsmcnt btin,^ R 1 8 7 pei ucio , iiiltnnttd nua 
(1896'-97), 627,348 acius, of wliuh 310 622 were inigatcd, iikIikI 
lUg 202 02b from Goveinment i mala , number ot ]»oli(i 1860 
vernacular schools 133, with 4577 pupils, u^istiud death lato 
(1897), 31 8 per thousand I la pniicijial cio}>s am wheat ) iilsi , 
cotton, and sugarcane Tho ehstnet is watered by tin <ian,^«s 
and Kastini hiinna canals and ciosscd by tlie Koilh ^^tstelu 
Railway tor 26 miles 

MuZftffiArpIJri a town and district ot Ihitish 
India, 111 the Patna division of Bengal The town is on 
the right bank of the Little (huidak iivti, and his a lad 
way station laudation (1881), 42,400 , (1891), 19 192 , 
(1901), 45,499 It 18 a well laid out town, ami is in 
important < enti( of trade, being on tho diaet louk Irom 
Patna to Nepal The high school had 4 18 jinpils iii 

1896- 97 It luis a German misbion, six jiniiting picssts, 

and a club for Indians 

iho distiict ot Muzaffaiuur has an irta of 3003 sipniic niilis 
population (18S1) 2 5S2 060 (1S91) 2,711,445,(1901) 2 746,000 
showing an mcieaso of 5 pn cent lx tween 1881 and J891, and ot 
12 per cent between 1891 and 1901 , a\ciago (knslt^, 911 |xi 
squaic mdo being exceeded in all India only by the luighbouiui^ 
distiict ot Saiaii ClasHiticd aceoiding to icligion Hindus in ISOI 
ijimibered 2,378,168, M iheunim dans, 312,906 Chiistnns o71 
ot whom 123 wtire hmopeans Ihe land n venue and nt(s in 

1897- 98 wfio Rs 14,99 312 , miinber of poliei, 509 nunilui ot 
bo>s at sehool (1896-97), 30,058, being 15 3 i)er cent ot the niah 
population of sehool going age, compand with 28 pei cent toi llie 
iroviiice generally , icgistciid eleutli rate (1897), 32 per lljousund 
ndigo anti opium are largely grown 3 hci e arc 30 indigo fuetoi u s 

cmido>mg 40,000 jieisons, with an out turn of 9000 niaunds vulin d 
at Rs 14,68,000 The distiict is tiavcised in several dmetions by 
tho I irhut system of the Bingal and North Western Railway It 
suifered fiom drought in 187 J-74, and ngiin in 1897-98 

Muztaffh. See Pamirs 

MW0rU| a large like of Eastern Central Afrie i, 
traversed by tho Lnapula or Upper (^ongo It nu isnres 
about 76 milts in length by some 25 in bieadth, and is 
roughly rectangular, tin ixis running from soutli south we st 
to north north ca^t At the south end a shallow bay e \t( mis 
to 9® 3r S I ist of this, and some miles faitlnr noitli, 
the Luapula enters from \ Nast inirsh inundated at liigli 
water The southern jioitioii of tho lake is bordind by 
flat country, that to the cast being fori st i lad and abound 
ing in nibRr trees In the northern halt both shores 
form low cliff’s, 100 to 200 feet high, whde farther from 
tho lake tho country rises on tho west to an extensive 
plateau, and on the cast to a range of broken hills some 
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800 foei above tho water level The Luapula leaves the 
lake at its north west corner, making a sharp bend to tho 
west before assuming a northerly direction Tlie northern 
shore was found by Mr Weatherley, by careful rojic 
tneasurenicnt, to bo almost 19 miles in length Besides 
the Luapula, the pnnei|)al influent is tho Kalungw izi, from 
tho oast North west of the Luapula mouth lus the island 
of Kilwa, about 8 miles in length, rising into ])lateaux 
600 feet above tho lake Hero the an is eool and balmy, 
the soil dry, with short turf and clumps of shady trees, 
affording eveiy lequirement for a sanatorium The lake 
was rejKirted by the Belgian Lk utonant Brasseur, in 1897, 
to l>e diminishing in size, but this proliably referred to 
peiiodie fluctuatioiis Mweru was reached by Livingstone 
in 1867, but its western shore was first exjjlond in 1890 
by Mr Alfred SharjKJ, who two years latei effected its 
circumnavigation The whole eastern shoios from the 
Luapula entrance to its exit, together with Kilwa island, 
Isdoiig to British Central Afrna, the western to the 
Congo Free State 

8h Huaui I- 111 I*io< hH S, 1892 aii<l ( enijraphual Tokuki/j 
vol i , 1891 (> H, ) 

MyftimgflYiyftf a distnct in the Irrawaddy division 
of Lower Burma, formed in 1896 out of a {Mirtion of the 
Bassein distnct It has an area of 1005 squait miks, 
and a population (1891) of J 17,878, and (1901), 301,308, 
showing an iiu lease of 19 2 jai ccuit and a density of 
101 inhabitants to tlu s(|uare imh Tn 1898-99 then 
weie 844 villages, paying Uh 15,41,719 icvtniu Of tin 
population, 201,319 win Bucidlusts and 1 uiis, 1787 
Mahommodans, 509 Hindus, and 12,201 (liiistiaiis, ol 
whom 12,111 wer( natives, mostly Kau ns TIhk wen 
also 271 non ( 3ii istian Karens Of tlu total area ol 
1,921,200 a<ics, 412,682 were cultivated m 1898-99, 
172,191 a(us well not available foi cultivation, and the 
cultivable ana available, apait from fallow, was 898,908 
acres 'Hu total rainfall m 1898-99 was 118 82 inelies 
'rile ehiel town is Fautaruw, which hod in 1891 a popula 
tion of 0010 \l>aungniya, whieh is a municipal town, 
had 2102 inhabitants in 1891 

Mycenaean Civilization.- ‘^Mycenaean ’h 

a convenient cquthet foi a certiiiii plmse of a prehistoiu 
civdization, which as a whoh is often called “Aegean' 
It owes its vogue to the tamo of Henry Schliemann's 
discovery at Mycenae in 1876, but is not intended to 
beg tho oi>en (juestion as to the origin or principal seat 
of the Bron/o Ago culture of the Greek lands 

39io site ol Mycenae itself was notorious for the singular 
and massive eharaetei of its rums, long before Schlie 
mann's time The great curtain wall and bowers of tho 
(itadel, of mixed (Cyclopean, ])ol)gonal, and ashlar coii 
tttruetioii, and unbroken eveept on the south cliff, and the 
main gate, ei owned with a heraldu rein f of lionesses, have 
never been hidden , and thougli much blocked with their 
own rum, tlm laigci dome tombs outside the citadel have 
always been visible, and reunarked by travellers But 
since these remains were always ic^fcired vaguely to a 

Heroic ” or “ proto Ilellome ” period, even Schliemanii's 
]iroliminaiy clearing of the^ gateway and two dome tombs 
in 1876, which exposed tlie engaged columns of the 
fa^^es, and suggested certain inferences as to external 
levetmout and internal decoration, would not by itself 
liavo led any oiu^ te^ assoeiate Mycenae with an indivi 
dual civilization It was his simultaneous attack on tho 
unseareliod area which was enclosed by tho citadel walls, 
and in 1876 showed no loniains above ground, that led to 
the recognition of a “M\( enaean civilization ” Sehliemanii 
had published in 1868 his belief that the Heroic graves 
mentioned by Biusanias (ii 16) lav within the citadel 


of Mycenae, and now he chose the dcoiily silted space just 
within the gate for his first sounding About 10 feet 
below tho surface his diggers ex^xised a double ring of 
upright slabs, once cap|>ed with cross slabs, and nearly 
90 feet in diameter Continuing downwards through 
earth full of sherds and other debris, whose singularity 
was not then recognized, the men found several sculptured 
limestone slabs, showing subjects of war or the chase, 
and scroll and spiral ornament rudely treated in relief. 
Mhen, after some delay, tho work was resumed, some 
ske letons were uncovered lying loose, and at last, 30 feet 
from the original surface, an oblong pit grave was found, 
paved with jHibbles, and once roofed, which contained three 
fe male skeletons, according to bchliemann, “ smothered in 
jewels ” A few feet to tho west w ere jiresontly revealed 
a circular iltar, and beneath it another grave with five 
corpses, two piobably female, and an even richer treasure 
of gold Three more pits came to light to tho northwaid, 
each idding its eiuota to the hoard and then Schliemann, 
])roclaiming that he had found Atreus and all his house, 
ele[>aited for Athens But his Greek ephor, clearing out 
the rest of the^ preeiiiei, eamo on yet mother grave and 
some gold objects lying Icxise Altogethei there were 
nineteen cor})s(s in six pits, buried, as the grave furniture 
showed, at difieient times, but all eventually included in 
a holy ring 

These sejmlehres were richei in gold than any found' 
elsewhere in the woild, a fart which ltd to an absurd 
attein])t to establish then kinship with the later and onlv 
less golden burials of heyths or Kelts The metal was 
wfirkcel up rnto heavy death masks and lighter breastplates, 
diadems, baldrics, jandants, and armlets, often made of 
mere foil, and also into goblets, hair pins, rings engraved 
with combats of men and beasts, miniature balances, and 
an immense number of thin circular platjues and buttons 
with lame, clay, or wooden cores S|Hcial mention is due 
to the inlays of gold and mcllo on bionze dagger blade s, 
showing spiral ornament or see nts of tlie c liasc, Egyptian in 
I motivt, but non Egyptian in style, and to little flat models 
of shrine facades analogous to those devoted to Scmitu 
jiillar we)rship Tlu ornament on these ob]erts displayed 
a highly deveilojwd spirahfoim system, ind advanced 
! ada])tation of organie forms, especially octopods and 
I butterflies, to dccoiative uses llu shrines, certain 
I silliouetto figurines, and one cup bear moulded doves, 

I and plant foi ms ajijieai iidaid in a silver vessel The 
last named metal was much rarer thin gold, and used 
only in a few conspieuous objects, notably a great hollow 
ox head w ith gilded horns and frontal rosette, a roughh 
iiwKlelled stag, and a cup, of which only small part re 
mams, eliaseel vMth a scene of nude vvainors atbicking a 
fort Bronze swords and daggers and many great caldrons 
were found, with arrow heads of obsidian, and also a few 
stone vases, beads of amber, intaglio gems, sceptre heads 
of crystal, certain fittings and other fragments made of j.>oi- 
celain and jiaste, and remains of carved wood Along with 
this wont much pe^tterj, mostly broken by the collapse of 
tho roofs It begins in grave 1 (Fig 1), with a dull painted 
ware, which wo now know as late “pioto-Myconacan," 
and it develops into a highly glazed fabric, decorated 
with spirahform and manne schemes in lustrous jiaint, 
and showing the typical forms, false mouthed amphorae 
and long fexited vases, now known as distinctively 
Mycenaean The Icxise ob]etts found outside the circle 
include the liest intaglio ring fiom this site, admirably 
engraved with a cult scene, in which women clad in 
flounced skirts are chieflj concerned, and tho worship 
seems to be of a sacred tree In houses south of the 
circle occurred some goldsmiths' moulds, which su^qilj 
indubitable ovideiico of native productivity, man} rude 
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;|)aint6d idols iii terra-cotta, and (it is said) the fragments 
-of a most notable vase, decorated with armed warriors in 
a. debased style approaching the later Dipylon ’’ manner 
This treasure as a i^hole ysm admitted at once to bo 
far too highly develo[)ed in technique and ornament, and 
too individual in cbiracter, to belong, as the lionesses 
over the gate used to be said to belong, merely to a first 
stage in Hellenic art It preceded in time the classical 
culture of the same area , but, whether foreign or native, 
it was allowed to represent a civilization that was at its 
acme and practically inca^iable of further development So 
the bare fact of a great prehistoric art production, not 
strictly Greek, in Greece came to bo accepted iMthout 
much difficulty But before describing how its true 
relations were unfolded thereafter, it may be mentioned 
that the site of Mycenae had yet much to reveal after 
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Sdiliemann left it liu jcain latei the Greek Arclwo- 
logical Society reHiinuKl explonition there, and M 
Tsountas, probing the snnnmt of the citadel, hit upon and 
ojiened out a fragment ot a [uilaeu ^\ ith hearth of stucco. 
Ignited \Mth geometric design, and adorned with 

frescoes of figure sulqctts, aimed men and horses An 
early Doric temple \\as found to lia\o Ikh^u built n\er 
this palace, a circumstance wliuh disposed foi ever t>f 
the later dates ])roposed for Mycenaean obietts Sub 
sequontly many lessor stnictures wtro cleared lu the 
east and southwest of the (itadel area, which jieldid 
commoner xessels of domestic use in polt-erj, stone, and 
bronze, and some more painted object^ incliuling a le 
markable fragment of stucco, which shous Iminan ass 
headed figures m procession, a tattooc d head, and a pi npie 
api>arently shoeing the 'uoishij) of an amconie cUit} 
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From the immense xaiiety of these domestic objects 
more perhaps has been learned as to tho afhnitics of 
Mycenaean civilization than from the citadel graves 
Lastly, a most imiwtant discovery xvas made of a 
cemetery west of the citadtl Its tombs au mostly 
rock cut chambers, approached by sloping drormi , 
but there are also pits, from one of \^hich came a re 
markable ivory mirror handle of Oriental design Tho 
■chamber graves were found to be rich in trinkets of gold, 
-engraved stones, usually opaque, xases in pottery and 
stone, bronze mirrors and weajxins, terra cottas and 
carved ivory, but neither they nor the houses have 
yielded iron except in \ory small quantity, and that not 
fashioned into articles of utility The presence of 
fibulae and razors supplied fresh ovidonco as to My 
cenaean fashions of dress and wearing of the hair, and a 
silver bowl, with male profiles inlaid m gold, proved that 
the upper lip vas sometimes shaved All the great dome 
tombs known have been cleared, but the process has added 


only to our arehiteetural knowledge The tomb fuimturo 
had been rifled long ago l^ait ol tho circuit of a lowci 
town has been traced, and narrow embanked roadwa>s con 
ducted over streams on Cyclopean bridges lead to it from 
xarious quarters 

Tho abundance and magnihcenco of the ciicle treasure 
had been needed to iivet tho attention and com into the 
judgment of seliolais, slow to reconstruct ex pede J leu nit w 
But there had lietn a gcx)d deal of evidence a\ailablt 
previous to 1876, which, had it been collated and seriously 
studied, might ha\e greatly cliscountod the sensation that 
tho citadel graves eventually made Although it w is 
recognizcid that certain tributaries, rej)rf sente d, < </, in tho 
18th Dynasty tomb of Bokhmara at Egyptian Thebes, 
as bearing vases of peculiar form, wore of Mediterranean 
race, neither their precise habitat nor tho dogroo of their 
civilization could be determined while so few actual 
prehistoiic remains were known iri the Mediterranean 
lands (Iig 2) Nor did tho Aljcenaean objects which 
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wore lying obftcurely in miuBeums in 1870 or thereabouts found and dated by the geologist Fouqu^, somenvhat 
provide a sufficient test of the real basis underlying the arbitrarily, to 2000 B c , by consideration of the super- 
Hellenic myths of the Ar^lid, the Troad, and Crete, to incumbent eruptive stratum. Meanwhile, in 1868, tombs 
cause these to be taken sermusiy Both at Sevres and at at lalysos in Rhodes had yielded to M Biliotti many 
Nouch&tel Aegean vases have been exhibited since the hne iminted vases of styles which came later to be calleci 
’thirties, the provenience in the one case being Pliylakopi the third and fourth Mycenaean , but these, bought by 
in Melos, in the other case Cephaloma Ross, by his Mr Ruskin, and presented to the Bntish Museum,, 
.explorations in the Greek islands from 1835 onwards, excited less attention than they deserved, being suj)- 
railed attention to the early intaglios, now known as posed to be of some local Asiatic fabnc of uncertain 
inBehteine , but it was not till 1878 that Newton date Nor was a connexion immediately detected be- 
demonstrated these to be no strayed Phoenician products tween them and the objects found four years later in 
in 1866 primitive structures were diwo\ered in the island a dome tomb at Menidi in Attica and a rock-cut “bee- 
of Tlurasia by quarrymen extracting jxirzolana for the Suez hive ” grave near the Argive Heraeum 

Canal breakwaters, and when this discovery was followed Even Schliemann’s first excavations at Hissarlik in the 
up in 1870 on the neighbouring Santorin by representa Troad did not surprise those familiar equally with Neohthic 
tivos of the French School at Athens, much pottery of settlements and Hellenistic remains But the “Burnt 
a class now known immediately to precede the typical City” of the second stratum, revealed in 1873, with its 
Mycenaean ware, and many stone and metal objects, were fortifications and vases, and the hoard of gold, silver, and 
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bronze objects, in Inch the discoverer connected with it the science of domestic life in the Mycenaean period, w Inch 
(though its relation to the stiatification is doubtful still), was amplified two years later by Tsountas’s discovery of 
made a stir, which was dtstincd to spread far outside the the Mycenae palace From 1886 dates the finding of 
narrow ( in io of H( holai s w hen in 1876 fechliomaim lighted Mycenaean sepulchres outside the Argohd, from which,, 
on the Myeenac gravis Like the “letting in of water,” and from the continuation of Tsountas’s exploration of the* 
light at once pound in fioin all sidis on the prehistoric buildings and lessor ^aves at Mycenae, a largo treasure, 
jKjnod of Grow e It w is established that the eliaraeter independent of bchliomann’s princely gift, has been 
of both the fabric and the decoration of the Mycenaean gathered into the National Museum at Athens In that 
objects was not that of any well known art A wide year were excavated dome tombs, most already nfied, at 
range in space v\as ]»ro\(d by the identification of the Arkina and Lleiisis in Attica, at Dimini near Volo in 
tnaelsteirie and the lassos vases with the new style, and Thessaly, at Kainpos on the west of Mount Taygetus, and 
a wide range in time b> collation of the earlier Theraoan at Maskarata in Cephaloma The richest grave of 
and Hissarlik discoveries A relation between objects all was explored at Vaphio in Laconia in 1889, and 
of art dcscnlied by Jlomor and the Mycenaean treasure yielded, besides many gems and miscellaneous goldsmiths* 
v\a8 generally reeognizid and a c'orrcct opinion prevailed work, two golden goblets chased with scenes of bull 
that, while certainly ])osterior, the civ ibzation of the hunting Jn 1890 and 1893 Staes cleared out more 
was reminiscent of the groat Mycenaean jioriod Schlie homely dome tombs at Thoncus in Attica , and other 
mann got to work again at Hissarlik in 1878, and greatly graves, either rock cut “boe-hives” or chambers, were 
increased knowledge of the low or strata, but did not recog found at Spata and Ajihidna in Attica, in Aegina and 
mze the Mycenaean remains in his “Lydian” city of the Salamis, at the Heraeum and Nauplia in the Argohd, 
sixth stratum, but by lading bare in 1884 the upper near Thebes and Delphi, and lastly not far from the 
remains on the rock of Tirjns, he made a contribution to Thessalian Lanssa 
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But discovery was far from being confined to the Gietk 
mainland and its immediate dependencies The lunits of 
the prehistoric area were pushed out to the central Aegean 
islands, to Antiparos, to los, to Amorgos, to Syros and 
Siphnos, all of which are singularly rich in evidence of the 
pre Mycenaean period The senes of Syran built graves, 
containing crouching corpses, is the l^st and most re 
presentative that is known in the Aegean Melos, long 
marked as containing early objects, but not systematically 
excavated until taken in hand by the British School at 
Athens in 1896, shows at Phylakopi remains of all the 
Aegean periods Crete has been proved by the tombs of 
Anoja and Erganos, by the excavations on the site of 
Knossos begun in 1878 by M Minos kalokairinos and 
resumed with startling success in 1900 by Messrs Evans 
and Hogarth, and by those in the Dictacan Cave and at 
Phaestos, Gournia, Zakro, and Palaeokastro, to he prolific 
111 remains of the prehistoric periods out of all proportion 
to remains of classical Hellenic culture A map of Cyprus 
in the later Bronze Age now shows more than five and 
"twenty settlements in and about the Mesaor^a district 
alone, of which one, that at Enkomi, near the site of later 
Salamis, has yielded the richest gold treasure found out- 
side Mycenae Half round the outermost circle to v\ Inch 
Greek influence attained in the classical jienod remains 
of the same prehistoric civilization have been happened on 
AT Chantre in 1894 picked up lustreless ware, like that 
of Hissarlik, in central Phrygia, and the English archeeo 
logic il expeditions sent subsequently into northwestern 
Anatolia have never failed to bring back “Aegean” speci 
mens from the valleys of the Rhyndacus and Sangarius, 
and even of the Halys In Egypt Mr Potne found painted 
sherds of Cretan style at Kahun in the Payum in 1887, 
and farther up the Nile, at Tell el Amarna, chanced on bits 
of not less than 800 Aegean vases in 1889 There have 
now been recognized in the collections at Gizeb, Iloronce, 
London, Pans, and Bologna several Egyptian or 
Phoenician imitations of the Mycenaean style to set olf 
against the many debts which the centres of Mycenaean 
tnlture owed to Egyjit Two Mycenaean vases were found 
at Sidon in 1885, and many fragments of Aegean, and 
cs])tcially Cypriote, jiottery have been turned up during 
the recent excavation of sites in Philistia by the Palestine 
iund South-eastern Sicily has proved, over since Orsi 
excavated the Sikel cemetery near Lentini in 1877, a mine 
of early remains, among which appear in regular sucres 
Sion Aegean fabrics and motives of decoration from tho 
period of the second stratum at Hissarlik down to tho 
latest Mycenaean Sardinia has Mycenaean sites, e y , at 
Abini neai Teti, and Spam lias yielded objects recog 
nized as Mycenaean from tombs near Cadiz, and from 
Saragossa 

Tlu results of three excavations will especially serve 
as rallying points and supply a standard of comparison 
After Scliliemann's death, Dorpfeld returned to Hissar 
Ilk, and recognized in tho huge remains of the sixth 
stratum, on the southoiii skirts of the citadel mound, a 
city of the same period as Mycenae at its acme Thus wo 
can study there remains of a later stage in one process of 
development suiierposed on earlier remains, after an inter 
veiling period The links there missing are, however, 
apparent at Phylakojii in Melos, excavattd systematically 
from 1896 to 1899 Here buildings of three mam 
l^eriods apjiear one on another The earliest ovtrlio in 
one 8])ot a deposit of sherds of the most primitive tyjio 
known m tho Aegean and found in the earliest cist-graves 
The second and third cities rise one out of the other 
without evidence of long interval A third and more 
important site than either, Knossos in Crete, awaits 
fuller publication Here are ruins of a great palace. 
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mainly of two jienods Onginallj constructed alx>ut 
2000 B c , it w as almost entirely rebuilt at the acme of 
the Mycenaean Age, but substructures and other remains 
of tho earlier iialaco underlie the later Tho latter was 
built round a great central court, and was more than one 
storey high Stairways and gallenos and fragments of 
the upper storeys remain, chietly on the cast sidt The 
imlace was not fortified Numcrouh sUno gallerus, 
sunken baths, and a room with stone throne and seats 
are the mam architectural features Much his lx on 
recovered of internal decoration m frost o, painted plaster 
rehof work, and carved stone , and great vanity ol furin 
ture in all matenals, including objoits which supph links 
with Egypt 

Since recent researches, some of whose results are not 
yet published, have demonstrated that in certain localities, 
for instance, Cyprus, Crete, and most of tho Aegean islands, 
where Mycenaean remains were not long ago supposed to hi» 
merely sporadic, they form in fact a stratum to ho expected 
on the site of almost every ancient Aegean settlement, 
wo may safely assume that Mveenaean civilization was a 
phase in the history of all the insular and peninsular 
territorios of tlio east Mediterranean basin Into the 
continents on the east and semth we have no reason to 
Bupiioso that its influence penetrated either very widely 
or very strongly There has been mueh excavation in 
^gypt, but not half a dozen sites have yielded the 
clniraetenstic pottery, not even sites near the Levant sea 
as thoroughly ex])lortd as Naucratis and Daphnae About 
Syria and inland Asia Minor we must speak with more 
reserve , but all research made hitherto suggests that there 
as in Sicily, the jieculiar products of tho Mycenaean cnlturi 
wore sporadic importations As to Thrace and Macedonia 
as well as the Cyrenaie coast of Africa, there is no good 
evidence as yet available 

Tho remains that espt cially conci rn us hero be long to 
tho later period illustrated by these discoveries, and have 
everywhere a certain unifonnity Some common mflueneo 
spread at a certain era over the Aegian area and reduced 
almost to identity a number of local civiliziitions of similar 
origin but diverse development Surviving influences of 
these, however, combined with the constant geographical 
conditions to reintroduce some local difterentiation into 
the Mycenaean products 

The Neolithic Age m tho Aegean lias now been ahun 
dantly illustraU?d from tho yellow liottom clay at Knossos 
and its jucjducts do not differ materially from thosi 
implements and vessels with which man lias everywhere 
sought to satisfy his fiist needs The mass of tlie stcuie 
tools and weapons, and the coarse hand made and bur 
rushed pottery, might well protetd from the spontaneous 
invention of each locality that jiossesscd suitable stone 
and clay, but the common presence of fl iked blades, ariow 
heads, and blunt ehoppt rs of an obsidian native, so far as 
18 known, to Melos only, speaks of inter comrnunicition 
even at this early ptrioei between many distant localities 
and tho city whose remains have been uiicartheel at 
Phylakopi Tho wide range of tho jieculiar eistgiavo 
strengthens tho belief that late Stone Age culture in the 
Aegean was not of sjioradic dc velopment, and jirepares ns 
for a striking similarity in the suteeeding ware with im istd 
non spiraliform geometric ornament which pie vails over 
an area extending from Hissarlik to Sicily, and for the 
universality of a certain fiddle shaped typo of stone idol 
Local divergence is, however, already apjiarent in the 
relative prevalence of certain forms , for example, a 
shallow bowl is common in Crete, but not in the 
Cyclades, while the pyxis^ so common in the graves of 
Amorgos and Melos, has left little sign of itself in Crete , 
and from this point tho further development of civilization 
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in the Aegean area rosulta in increasing differentiation ! (4) There remains the eastern Aegean, ^^herc ^ebsels 

llio Greek mainland has produced as yet very little of the j found in the Burnt City at Hisaarlik, at one end, show 
earlier iieriods (the excavators of the Heracmin proniisc I strong affinity to those from early graves in Cyprus at the 
additions), but the primitive remains in the rest ot the other Here is a certain unmistakable Asiatic clement 
area may Ijc divided into four classes of stiong fainil> The use of the nheel and of slip and coloui come in 
Jikoness but distinct development uirly, but the shajics develop tov^ards the fantastic and 

The {lottery supplies the Ustcntei ion, and wilUuftnc for ' grotesque, and the decoration makes no approach to 
our end We have no such comprehensive and ceitain I nature One would say that a race whose natural artistic 
ovidenai from other clasps of u mains hxtept for thi | ca|>acity was free to develop in the western isles was 
(Jrtaat Treasure of Hissarlik, and the wtajK)ns in Cycladn i cithei not itself present in the easternmost {lart of the 
graves, there have been found as yet hardly an} metal j area, or was quickly contaminated there by some strong 
products of the [Kjriod 01 tin few stoiuj products, one 1 alien influence But such conjectures as to histoiy are 
I lass, the “island idols*’ already referud tfi was obviously very hazardous, while not only has ver> little of the 
(xivortod widely, and 8U[)j»hes an ill ttst uthci of plait j Anatolian coast been explored, but the earlier sites in the 
or date There have not bum distovcrcd huffi<untl> groat Si^rades islands are unknown 
immomus striutuios or gravis ti> afford a basis of ilassi Here arc indubitably distinct lines of local development, 
iicatioii Fortihed towns Jiave l)un txploud in Mdos hut there persists, nevertheless, an equally indubitable 

♦Sqihnos, and tlm Troad, and a ftw houses in Aegina common character, which both binds all together into one 
and Thera, butneitlui iinaltued housis noi tombs ol family of civ ilization and distinguishc s all fiom other con- 
undoubted primitive diaiaitu havi appealed in Cietc as tenqiorary civilizations, for example, from those of the 
yet, noi elsovvliiie than in the ( yelad islis Nile or Mesopotamian valleys To take one piece ol 

(1) ( rite lollows up the gionutnc iniisid ware with a evidence only A certain form of beaked jug, tailed by 
painted goometni labrie develo|)( d out of it ’I Ins is made German arehieologists schnabelhmm (Fig ^), is iharae 
on the wheel, and lovired with dull gla/e mostly fired toistic of the whole area from before the first in tiudiution 
black to dull n d, on wliidi roloui is qiplitd In fabiu, of the jiottcis wheel 
form, tnd dtcoiation it qiiukly d(vdoj)H so inaiktd an to the end of the 
individuality tint, but for the ]»redominanu of urtain i jKiiod The shai)e is 
piculiar vase shapis found also in the (’>thd(s it would sojiediliai that leison 
not rtaclily be known foi an Aigian piodiut it all levolts agunst the 
*r)ie walls of the vissels are otUn udnted to a mitallii suggestion of s{>on 
eggshell lonsisti III >, and both tin fonns and tin treat taneous invention in 
ment ol tin ilaysuifau are miitati d with evtiaordimuy divers places It is 
tidehty fioin mitalln, piobably gold, fabnts, and tin found with the same 
duoiation whcilni in Hhar]>ly moulded nngs ind protu inevitable i-Oitainty on 
biianiiu, iniiustation, white sjiotting, oi haul geometru (^lotan sitis as at 
paintid lines and coin i ntional {ilaiit loims, owes its ongiii Hissailik 
to the metillnigist Tins wan known as “Kamaits,” Above the strata, 
tiom a cave mai a village on the southeast of Mount however, which con 
Ida, while it was iirst obsuved but apparently to lx tain these remains of Fn — Schinln llvanno 

toiinii always between the jaiinitive ind the Mycenaean local divergent develop 

strata in (hiti is singulii m tin held of eeiamies, and iimiit, there Iks in all districts of the Aegean an i a inh 
must owe It tully ikvelojKil eliaiaitei to some peeuliai layer of dejmsit whose contents show a lapid and maiked 
influuiiee, peiliaps to the impression made on a people advance in e ivili/ation, are essentially unifoim, and have 
which did not })oss»ss the precious metals by some inqKirted only subsidiaiy ehaiacteiisties due to local inffuenci or 
gold or silvir iabins tradition The eiMli/.itioii tlure represented is not of an 

(i) It till wall* ot Crete shows the pai amount inlluenee oiigiii foreign to the aiea The germs of all its ehuae 
of metal, that oi the central (’yclaeles shows the influence teiistie fabrics, forms, and motives of decoration exist in 
of hard stoiu Thtie the geometric incised liueai orna the undeilyiiig strata though not equally in all disti lets, 
ment isdovilopid into incised eiiivilniear of anelalioiiti and the ihango which Mycenaean art occasions is not 
kind — an advance which potti is i Iscw In re, not accustomed always equally abrupt It is most reasonable to see in 
to an iiitiae table inatcnal, could achieve emly by |iaint these remains the result of the action oi some accideiiUil 
\t present Syi a has Melded the bt st examples, but eaily influence wlneli greatly inci eased the wealth in d capacity of 
siteis exist in tin marble islands, Naxos and Paios anel one locality in the area, and ciused it to mqxise its lapidly 
also in Siplinos and tin origin of the Syraii foinis and developing eultiiie on all the rest The measure of the 
del oration will I irobably bi foil nel elsi wild e reaction that took ])late in diveis loeihties tliereaftci 

(3) The voluinu isles of the southwest, The*ra and deimnded lutuially on the jioint to which local eivilua 
Melos, di8[>lay the most ordeily development of the art tions had lesjxi tively advanced m the pre Mycenaean 
of working day, unatintid by othci materials, jirolmbly jKiriod 

lieeauae good day was luidily jnoeuiable Paint aj> The jiotteiy, which supjffies a voluminous com 
(loars on the grey body day of vessels found at veiy meiitary on the new {leriod is distinguished not 
low levels, and eurvilnuar coloui sc hemes slowly replace only by the legularity of its forms, the ]miity of its 
lootilinear Not hampiud by the traditions of workers clay, the smoothness of its slip, and the quality of its 
111 stone or metal, the Mdian and Theraean jiotters are glaze, but esjiecially by the general use of a j peculiar 
those that evolve the most suitiblc fabrics and shapes in paint, lustrous on projierly piejiared surfaces Traces, 
earthenware, and earliest begin to adojit natmal forms as however, of an earlier knowledge of tliat pigment have 
motives of decoration All kinds of vegetable schemes, been found in Melos Along with this ware, however, 
most naturahstically treated, iKcome characteristic of their continued to exist ruder fabrics in common use In the 
schiMil, and from those they jiass to maime motives, Ash, ware, found up to 1885 mainly at Mycenae, Furtw angler 
seaweeds, and tlie like, and finally to birds and even the and Loschke distinguished four stages of development 
human form \t first greyish wovro with dull white and red decoration 
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in a paint only slightly lustrous, because applied on the 
body clay To this early class belong, for example, the 
vases found by Schhematm in the fourth and fifth graves 
of the Mycenae circle Next a class with black brown 
decoration on a white slip, found in Thera and the Horaeum 
and Spata graves Thudly, the acme of the style, a 
thin yellow ware of very pure clay with hard slip and 
decorated with paint highly lustrous This predominates 
at Mycenae, and pre\ail8 all over the area from Sicily 
to Cyprus The decoration varies from brown through 
yellow to red, detail being often ap 2 >lied in white on a 
surface polished by hand , and it differs from the fourth 
and last class only in that its paint is more lustrous, its 
ground deeper in tint, and its glaze more brilliant Of 
this fourth class lalysos in Rhodes has supjilied good 
examples 

\s to the decorative motives in vogue there is leas uni 
formity The earlier Mycenaean vessels have curvilinear 
and generally spiraliform geometric schemes Th( ae pass 
into naturalistic vegetable forms, and finally become in 
the finest typical vases almost exclusively marine— algae, 
octopods, molluscs, shells, in many combinations Of 
the last kind is the most of the Rhodian ware, and 
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that which lay thickly just below the surface at Phy 
liko])!, and is not of Melian manufacture On the native 
Cretan iiroducts with Mycenaean jiaint and slip vege 
table schemes of strongly naturalistic character jiredomi 
natc, but marine motives are not absent Everywhere 
animal, bud, and human forms are but seldom found 
Man certainly apjiears very late, and in company with 
the Oriental motives which characteiizo the Spata objects 
Insects, especially butterflies, become common, and when 
their antennae terminate in exquisite spirals decorative 
art IS at the end of its jirogrcss 

The vase forms become so numerous and various that 
only a reference to Furtwiingler and Loschke^s ForrmnUtjd 
will give any idea of them All the later Greek shapes 
find their prototypes One typo alone must have special 
mention, since it is as characteristic of this j»eriod as the 
schnahelkanm of the earlier This is the paeudamphora 
or hugelhanne (Fig 4), with false neck and a small sjmt 
projecting from the body of the vase Originally the neck 
was open, and the subsidiary spout was introduced for 
convenience of drinking, and the later evolution is so 
singular that it amounts to proof, if not of the common 
origin, at least of the common character of Mycenaean 
civilization. It is found everywhere in the area, made 
of various local clays, and it long survived into the 
** Geometric ” or sub Mycenaean peri^ 

Not only in the continuous and universal com 
mentary of painted earthenware, but in many other 
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media, we have evidence of “ Mycenaean ” art, but \ ar\ * 
mg in character according to the loc^l abundance or 
variety of 2 >articular matciials We ha^e reached an ig© 
when the artist had at his di8{K>sal not only Urracott^i, 
hard and soft stone, and wood, but much inctd -gold, 
silver, lead, copi>er, bronro containing about \2 jx » lont 
of tin alloy — as well as bone and i\ory, and \anous com 
I>o8ition8 from soft lime ijlaatei u)> to ojmque gl iss 1 1 it 
were not for the magnificent stone utensils, in tin guist of 
lioness heads, triton shells, jxilm and lotus cqiitil , with 
sjnralsin relief and mimaturo shields for handlt^s which 
have come to light at Knossos, wo should luuc Mi]>|M>s(d 
stone to have boon a material used (t\c( pt ar< hit* ttuiall}) 
only for such rude metallic seeming reliefs as shKxloMr 
the Mycenae gate and circle graves, or for hea\y common 
place vases and lamps We ha\o ciiscovcn d no 1 irgi In e 
statuary in the round in any material as t, tliougli part 
of a hand at Knossos sjKiaks to its existence, but liguiims 
m metal, painted terra cotta, and ivor\, replying tlio 
earlier stone idols, are faiily abundant loi tin si bion/o 
IS by fai the commonest medium, and two tj[)(s , 

a female with boll like or flounced divided skirt, and liair 
coiled or hanging in tails, and a male, nude but for a loin 
cloth The i) 08 ition of the hands and legs \arics with the 
skill of the artist, as in all archaic statuar} Knossos lus 
revealed lor the first time tlie Mycenaean artists skill in 
jiaintcd jilaster relief (gesso d\uo) The hie si/c bulls 
head from the northern entrance of the 2 >ala (0 and frag 
monts of human busts challenge comj>arison triiimj)li intly 
with the finest Fgyptian work And fiom tin saini site 
comes the fullest assurance of a high dovclojimenl of frcsco- 
painting Tiryns liad already shown us a gallojnng bull 
on its jialacc wall, Mycenae smaller figures and jiatterns, 
and Phylakoju its panel of flying fish , but Knossos is in 
advance of all with its piocossions of richl> dicsscd \aso 
earners, stiff in general })oso and incoricct in outliiu, but 
admirably painted in detail and noble in t}j>o , and its yet 
more novel scenes of small figures, in ammatedae t c»f dance 
or ritual or war, irresistibly suggestive of eaily Attn \ast 
painting Precious fiagments of jiaintcd tiansj)irtnties 
in rock crystal have also survived, and both Mycinu and 
Knossos have yielded stone with traces of jnintid di sign 
Moulded glass of a cloudy blue green texture si (ins to 
belong to the latci pciiod, at which caned noij jiri 
viously rare, though found even in pro Mycenican strata, 
becomes common TIk Spata tomb in Attn a alone yielded 
710 pieces of the latter material, hclmctcd he ids in 
profile, mirror handles and sidis of eofters of Orii nt.il 
mug design, plaques with (uithncs of heraldic aniinils, 
and so foith Articles in jiaste and ]>oi(elain of n itive 
manufacture, though often of exotic design, have Inen 
found most commonly whore F astern influence is to Imj 
exi»octed feir instance, at Fnkoiiii in Cyprus Put tlm 
glassy blue comiK)Sition, known to Homer as hiavosy ui 
imitation of lajus lazuli, was used m architee tiiral oina 
ment at Tiryns 

But it 18 in ])reciou8 metals, and in the kindred tich 
luque of gem-cutting, that Mycenaean art efli < is its most 
distinctive achievements This is, as we hive said in 
age of metal That stone iinjdemcnts lud not entirely 
passed out of use is attested by the obsidian ariow heads 
found in the circle graves, and the flint knixs and basalt 
axes which lay beside vases of the full Afycen lean ” style 
at Cozzo del Pantano in Sicily But tin y arc survivals, 
unimportant beside the objects in copper bron/t, and 
precious metals Iron lias been found with remains of 
the period only as a great rarity Some five rings, a 
shield boss, and formless lumps alone represent it at 
Mycenae In the fourth circle grave occurred thirty four 
vessels of nearly pure coiuier Silver makes its appearance 

S VII - 8 
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before gold, and is found moulded into bracelets and bowls, 
and very rarely into figurines Gold is more plentiful 
Beaten, it makes face>masksy armlets, pendants, diadems, 
and all kinds of small votive objects , drawn, it makes 
rings whose bezels are engraved with the bunn , riveted, 
it makes cups , and overlaid as leaf on bone, clay, wood, 
or bronze cores, it adorns hundreds of discs, buttons, and 
blades Next to Mycenae in wealth of this metal ranks 
Lnkomi in Cyprus, and pretty nearly all the tombs of 
the later period have yielded gold, conspicuously that of 
Vaphio From the town sites, e <j , Fhylakopi in Melos, 
and Knossos, it has disappeared almost entirely Do 
tached from the mass of g^dden objects which show pnmi 
tive or tentative technique are a few of such elaborate 
finish and tinenoss of handiwork that it is hard to credit 
them to the same jioriod and the same craftsmen The 
Mycenae inlaid dagger blades are famous examples, and 
the technical skill which l>cat out each of the Vaphio 
goblets in a single unnveted })late has never been ex 
(elhd The goldsmiths serein not to have used acids 
They imitate the cloisonri/e work of hgypt in pastes only, 
but reproduce very beautifully the soldered bead patterns 
of the same land In general schemes of decoration metal 
follows pottery Linear ornainont jiassts through vege- 
table to organic forms, mainly marine, which are finally 
styli/ed mb) heraldic conventions 

The intaglios in stone, work of tlio same class of artist 
as the ring lio/ds, are fasluoncd oltonest out of agates, 
among soiiii ti ansparont niatorials, and jaspers, among 
opacjiie But finer stones, such as amethyst, are not in 
ir(({uont, ind soft stones, like hiinatito and steatite, are 
also ustd Book crystal sccuis to have been the most 
tstediiid mateiial In shape the intaglios are lontoid, 
oval, or round The suhjotts engraved are animals in 
\arious attitudes, single, coinhativo, heraldically opposed, 
ot lield in human hands by the log or nock The lion, 
lilt hull, and various kinds of goat appear most often 
]i(ss (ommonly are soon Imman figurts, men semi nude, 
women m flounced skirts, somotimts seemingly m act of 
adoration hi foie altars or aniionic divinities, sometimes 
tngngid in lomhat Barer still are birds and fish and 
faiiUstu (omhmatioiiH like the gnflon On the commoner 
suit of stoiKs wo see gionietiu schemes, but very rarely 
M)gi table Impressions of gems hearing human portrait 
lieads were found at knossos, and the vast number of 
otlur (lay impressions unearthed there and at Zakro 
confirms fht theory that the use of those intaglios was 
pnminly lor sealing They aii^icar, from a Knossiau 
frisio, lo hue been worn, among other places, on the 
wrist 

We ait fortunate in jiossessing very considerable 
remains of all kinds of construction and structural 
ornaiiunt of the Mytinatau period The groat walls of 
Myctnae, of Tiryns (though peihaps due to an eailier 
qiotli), and of the sixth layer at Hissarlik, show us the 
simple Sthenic of fortihcation — massive walls with short 
returns and (ointr towers, Imt no flank defences, 
approached by lamps or stairs from within and furnished 
with one groat gate and a few small sally jiorts Chambers 
111 the thickness of the wall seem to have served for the 
protection of stores rather than of men The style of 
building IS faied C^ytlopean, tending towards polygonal, 
with ashlar coigns The great central residences on the 
citadels are usually of what is known as the Megaron 
type , that is to say, they consist of an outer court, from 
whuli a vestibule is entered across a massive threshold 
j lilted lietween aabic, and a siiond and smaller threshold 
admits to a [lavcd and columned hall with central hearth 
Besides this, lioth at Tiryns and Phylakopi, is found a 
second block of chambers enclosed by a distinct wall and 


entered from a common passage, which is conjectured to 
have been the residence of the harem The Cretan palaces 
at Knossos and Fhaestos, however, are of much more 
complicated plan Hemains of much architectural deco 
ration have been found in these palaces — at Mycenae^ 
frescoes of men and animals, at Knossos, frescoes of 
men, fish, and sphinxes^ vegetable design^ painted 
reliefs, and nch conventional ornament, such as an admir- 
ably carved fneze in hard limestone , at Tiryns, traces of 
a fneze inlaid with lapis lazuli glas^ and also frescoes* 
The rough inner walls that appear now on these sites 
must once have looked very different The smaller 
houses at Mycenae and Phylakopi consist of two or three 
rooms opening off a common passage, but at Zakro and 
Knossos more elaborate structures have been found con- 
taining ten or more rooms opening one from the other 
and from a central hall Certain chambers at Knossos, 
paved and lined with gypsum, and two in Melos, have 
square central piers These seem to have had a reli- 
gious significance, and are possibly shrines devoted to 
pillar worship The houses of the great dead were hardly 
less elaborate The “ Treasury of Atreus ” had a moulded 
facade with engaged columns in a sort of proto-Doric 
order and marble facing, and there is good reason to 
suppose that its magnificent vault was lined within with 
metal ornament or hanging draperies The construction 
Itself of this and the other masomy domes bespeaks skill 
of a high order For lessor folk bee hive excavations 
were made in the rock, and at the latest period a return 
was made apparently to the tetragonal chamber , but now 
It has a pitched or vaulted roof, and generally a short 
passage of approach whose walls converge overhead towards 
a pointtHi arch but do not actually meet The corpses are 
laid on the floor, neither mummified nor cremated , but in 
certain cases they were possibly mutilated and “ scarified,*^ 
and the limbs were then enclosed in chest urns There is 
evidence for tins both in Crete and Sicily But the order 
of burial which first made Mycenaean civilization known 
to the modern world continues singular Similar shaft 
gravis, whether contained within a circle of slabs or not, 
have never been found again 

The latest excavation has at last established beyond all 
cavil that the civilization which was cajiable of such splen- 
did artistic ac hicvcment was not without a system of written 
communication Thousands of clay tablets (many being 
evidently labels) and a few inscriptions on jiottery from 
the palace at Knossos have confirmed Mr A J Evans^a 
previous deduction, based on gems, masons’ and potters*^ 
marks, and one short inscription on stone found in the 
Dietaean Cave, that more tlian one senpt was in use in 
the period Most of the Knossos tablets are wntten in an 
upright linear alphabetic or syllabic character, often witli 
the addition of ideographs, and showing an intelligible 
system of decimal numeration Since many of the same 
characters have been found in use as jxitters’ marks on 
sherds in Melos, which are of earlier date than the 
Mycenaean jieriod, the later civilization cannot bo credited 
with their invention Other clay objects found at Knossos, 
as well as gems from the east of Crete, show a different 
system more strictly pictographic This seems native to 
the island, and to ha^ o survived almost to historic times , 
but the origin of the linear system is more doubtful No 
such tablets or sealings have yet been found outside Crete, 
and their writing remains undccipbered The affinities 
of the linear script seem to be with the Asianic systems, 
Cypriote and Hittite, and jierhaps with later GrceL The 
characters are obviously not derived from the Phoenician 
This Mycenaean civilization, as we know it from its 
remains, l^longs to the Aegean area (tc, roughly the 
Greek), and to no other area with which we are at 
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present acquainted It is apparently not the product 
of any of the elder races which developed culture 
in the civilized areas to the east or south-east, much 
as it owed to those races It would be easy to add 
to the singular vase forms, script, lustrous paint, idols, 
gems, types of house and tomb, and so forth, already 
mentioned a long list of Mycenaean decorative schemes 
which, even if their remote source lies in Egypt, Baby 
Ionia, or inner Anatolia, are absolutely peculiar in their 
treatment But style is conclusive From first to last 
the persistent influence of a true artistic ideal differen* 
tiates Mycenaean objects from the hieratic or stylized 
products of Egypt or Phoenicia A constant effort to 
attain symmetry and decorative effect for its own sake 
inspires the geometric designs Those taken from organic 
life show continual reference to the model and a “ natu 
ralistic grasp of the whole situation,” which resists con 
vention and often ignores decorative propriety The 
human form is fearlessly subjected to txpenment, the 
better to attain lightness, life, and movement in its por 
trayal A foreign motive is handled with a breadth and 
Mtality which renders its new expression practically 
indeiK-ndont The conventional bull of an Assyrian 
relief was referred to the image of a living bull by the 
Knossian artist, and made to express his emotions of ftar 
or wrath by the Vaphio goldsmith, the Cypnote worker in 
i\ory mirror handles, or the “ island gem ” cutter 

Since we have a continuous series of links by which the 
d(Jvelopmont of the characteristic Mycenaean products can 
bo traced within the area back to very primitive forms, 
wo can fearlessly assort that not only did the full flower 
of the Mycenaean civilization proper belong to the Aegean 
area, but also its essential origin That it came to have 
intimate relations wntli other contemiiorary civilizations, 
Egyptian, Mesopotamian, perhaps “ Hittite,” and early bo 
gan to contract a huge debt, especially to Egypt, is equally 
certain Not to mention the certainly imported Nilotic 
objects found on Mycenaean sites, vases in grey granite 
and diorite, statuettes and fragments of porcelain and 
paste bearing hieroglyphic inscriptions and cartouches of 
Pharaonic personages, the later Aegean culture is deeply 
indebted to the Nile for forms and decorative motives 
For example, the Cretan funerary urns are as Egyptian 
in shape as in their ornamental schemes of ducks chasing 
insects among the lotus plants The same must be said 
of the Knossian frescoes of scenery Only the treatment 
of the subjects on the Mycenaean dagger blades is native , 
technique and subject are alike borrowed The beau 
tiful spiral and lotus pattern, of which the Orchomenos 
ceding gives the finest presentation, finds its prototy|>e 
in Egyptian, not Boeotian Thebes And so forth, through 
a long list of Mycenaean products, none the less of homo 
manufacture and, in virtue of treatment, distinct in their 
kind 

At what epoch did Aegean civilization reach its full 
development? It is little use to ask when it arose A 
temiinua a qvx) in the Neolithic Age can lie dated 
only less vaguely than a geological stratum But it is 
known within fairly definite limits when it ceased to bo a 
dominant civilization Nothing but derived products of 
sub-Mycenaean style falls within the full Iron Ago in the 
Aegean Bronze, among useful metals, accompanies almost 
alone the genuine Mycenaean objects, at Enkomi in Cyprus, 
as at Mycenae This fact supplies a temiinm ad queni^ 
to which a date may be assigned at least as precise as 
scholars assign to the Homeric lays For these represent 
a civilization jspread over the same area and in process of 
transition from bronze to iron, and if they fall in the 9th 
century BC, then the Mycenaean period proper ends a 
little earlier, at any rate in the west It is possible, indeed 
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probable, that in Asia Minor and Cyprus, whore the do 
scent of northern tribes alx)ut 1000 n t , remembered by the 
Greeks as the “ Dorian invasion,” did not have any direct 
effect, the Mycenaean culture survived longer in something 
like punty, and jiasscd by an unintcrrupUd process ot 
development into the Hellenic, and oven in Crttc where 
there was certainly a cataclysm, and in tlie Argolid, wheio 
art was temi>oranly eclipsed about the 10th centurj, 
earlier influence survived and came once mon^ to the 
surface when |)eace was restored ? rsistenco artistic 
influence under a new order, and difference s in the artistic 
history of different districts widely sumhrtd, have to bo 
taken into account The appearance, e ^ of late Mjeo 
naean objects in Cyprus, does not nocossaril} lalsify th( 
received Mycenaean dates in mainland Cirecrc lor tin 
mam fact however, viz , the age of greakst fiortsconco all 
over the area, a singular coincidence of testimony points 
to the period of the 18th Pharaonic Dynasty in hgypt 
usually dated from the middle of the 18th to the end 
of the 16th century BC To this dynasty refer all the 
scarabs or other objects insciibcd with royal tartouolus 
(except an alabaster hd from Knossos, btanng the name 
of the earlier “ Shepherd King,” Khyan), as yet actually 
found with true Mycenaean obiects, even in Cyprus 
In a tomb of this period at Thebes v\as found a bronze 
patera of fine Mycenaean style At Tell ol Amarna, the 
site of a eapital city which existed onlj in the nign of 
Amenhotep IV , have been unearthed by far the most 
numerous fragments of true “ Aegean ” pottery found in 
Egypt, and of that singular style, whuh characterizes 
Tell el Amarna art, the art of the Knoss au frescoes is 
irresistibly suggestive lo the 18th and two succeeding 
dynasties belong the tomb paintings which represent vases 
of Aegean form , and to the se same dynasties Mr Petrii ’s 
latest comparisons between the fabrics, forms, and decora 
tivo motives of Egypt and Mycenae have led him The 
lapse of time Ixitweeii the 18th and the 10th eentuiiLs 
18 by no means too long, in the opinion of most competent 
authorities, to account for the changes which take place in 
Mycenaean art 

The question of race, which derives a special iiitenst 
from the possibility of a family relation between the 
Mycenaean and the subsequent H( Heine stocks, is a 
controversial matter as yet The light recently thrown 
on Mycenaean cult does not go far to settle the racial 
problem The aniconie ritual, involving tieo and jnllar 
symbols of divinity, whith prevailed at one period, also 
prevailed widely elsewhere than in the Aegean, and wt 
are not sure of the divinity symbolized Fven if sure 
that it was the Father God, whose symbol alike in Crete 
and Cana is the labrys or double axi , we could not sa> 
if Cana or Crete were prior, and whether the lather be 
Aryan or Semitic or neither When it is remembered 
that, firstly, knowing not a woid of the Mycenaean 
language, we are quite ignorant of its affinities , secondly, 
not enough Mycenaean skulls have yet been recovered 
to establish more than the bare fact that the rate was 
mixed and not wholly Asiatic , and thirdly, since identity 
of civilization in no sense necessarily entails identity of 
race, wo may have to do not with one oi two, but with 
many races — it will bo conceded that it is more useful at 
present to attempt to narrow the issue by excluding ter 
tain claimants than to pronounce in favour of any one 
The facial types represented not only on the Knossian 
frescoes, but by statuettes and gems, are distinctly non 
Asiatic, and recall strongly the high crowned hi achy 
cephalic tyjie of the modern northern Albanians and Cretan 
hillmen Of the elder civilized races about the Levantine 
area, the Fgjrptians, Assyrians, and Babylonians may be 
dismissed at once Wo know their art from beginning to 
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c»id, and its chaiucter i» not at any |icnod the «amo as 
that of Aegean art As for the Phoenicians, for whom on 
the strength of Homenc tradition a strong claim has been 
]>ut forward, it cannot be said to be imjiossible that some 
of»jects thought to be Mycenaean are of hidonian origin, 
since wo know little or nothing of bidonian art But the 
presumption against this Bemitic people having had any 
serious share in Mycenaean development is strong, since, 
facial ty|)es ajiart, the only scripts known to liave been 
used in the Mycenaean area and period are in no way 
afhliated to the Phoenician alphabet, and neither the 
characteristic forms nor the characteristic style of Phoe 
nician art, as wo know it, appear in Mycenaean products 
The one thing of which recent rt search lias assured us in 
this mattc»r is this, that the Aeftiu^ represented in 18th 
Dynasty tombs at Thebes, were a “ Mycenaean ” folk, an 
island i)eoj)lo of the northern sea They came into 
intimate contact, both iieaeeful and warlike, with Egypt, 
and to them no doubt are owed the Aegean styles and 
products found on Nile sites Exact parallels to thoir 
dress and products, as represented by Egyptian artists, 
appear in the work of Cretan artists, and it is now 
generally a<ceptcd that the Kefitu were “Myconaeans” of 
Crete at any rate, whatever other habitat they may have 
|K)8SC8Sed 

As to place of origin, central Eurojie or any western 
or northern part of the continent is out of the question 
Mycenaean art is shown by various remaiiis to liave moved 
westwards and northwards, not vice versd It arose 
within the Aegean area, in the Argolid as some, e q , the 
Heraoum excavators, propose, or Crete, the Cyclades, or 
Khodes, or, if outside, then the issue is narrowed for 
])ractical purposes to a region about w'hich we know next 
to nothing as yet, northern Libya, and to Asia Minor 
»So far as the Mycenaean objects themselves testify, they 
IKnnt to a jirogiess not from south or west, but from cast 
In the western localities, notably Ciote and Mycenae, we 
have more remains of highly deve lo[»ed Mycenaean 
civilization, but less of its early stages than elsewhere 
Nothing in the Argolid, but much in the Trood, prepares 
us for the Mycenaean metallurgy The appearance of 
Mycenaean forms and imttoins is abrupt in Crete, but 
graduated in othoi islands, especially Thera and Melos 
The Cietan linear scrqit seems to be of “ Asiame ” family, 
and to bo msciibed in Melos on sherds of earlier date 
than its appeaianeo at Knossos hollowing Mycenaean 
dove lo]>ment backwards in this manner, wo seem to tend 
towards the Anatolian coasts of the Aegean, and especially 
the nch and little known areas of Khodes and Cana 

It does not advance seiiously the solution of the racial 
problem to tiun to Greek literary tradition Now that wo 
are assured of the wide range and the long continuance 
of the inlluonce of Mycenaean cnih/ation, overlapping 
the rise of Hollenu art, we C4in hardly question that 
the eaily jieoples whom the Greeks knew as Pelasgi, 
Minyao, Lolegcs, Danai, Carians, and so forth, shared in 
it But were tlu} its authors? and who, after all, were 
they thomstlves? The Gieeks believed them their own 
km, but what value art wo to attach to the belief of an 
age to which sdentific ethnology and archojology were 
unknown? Nor is it useful to select ti^ditions, €</» to 
accept those about the Pelasgi, and to override those which 
connect the Adiaoans equally closely with Mycenaean 
centres Wo are gradually learning that the classical 
Hellene was of no pure ratsj, hut the result of a blend of 
several racial stocks, into winch those pro-existing in his 
land can hardly fail to have entered , and if we have been 
able to determine that Mycenaean art was distinguished 
by just that singular quality of idealism which is of the 
essence of the art which succeeded it in the same area 
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^whatever be the racial connexion), it can scarcely be 
doubted in reason that Mycenaean civilization was in 
some sense the jiarent of the later civilization of Hellas 
In fact, now that the Mycenaean remains are no longer to 
be regarded as isolated phenomena on Greek soil, but are 
seen to bo intimately connected on the one hand with a 
large class of objects which carry the e\olution of civiliza* 
tion in the Aegean area itself back to the Stone Age, 
and on the other with the earlier products of Hellenic 
development, the problem is no longer purely one of 
antiquarian ethnology Wo ask less what race was so 
greatly gifted, than what geographical or othei eircum- 
stances will account for the persistence of a certain 
|)eculiar quality of civilization in the Aegean area 

AuTHOitlTiES — Bchlipniaiins miccessive books (sot feciini:. 
MANN), Bxnnniarized and rediued to ordei by C S( iintiiiiAHm, 
Lng tr Schhcimnn s hjrea%atmiHy by I SrilLUs 1891 — 
Tsountas and Manati live Mycenaean Age 1897 An expan 
aion of the first authoi s Muxfipat Pfiihoi and Ciiii if/ Hist 
del Art, VI ** La Grite Piirintivc -W DoitKEin Troja 1893, 
about to be superseded by a LOinj)relien8ivc woik by the same — 
Diimoni and Chailain Lot t^amigaca de la G)eei — 

kumwANOiEit and LosdiKE Mykenische Pasen with atlas — 
Hntish Museum Excavations in Lygtriis (for Inkomi) — hntish 
hchool Annual, in -vii (foi Melos and Crete) — Volume on Phyla 
kopi, published by Society foi Piomotion of Hellenir Studies 
— T L Mykfh 111 Science I*roqres8, vii — W RinfFWAY Early 
Age qf Greet e — H R Hai 1 The OhUst Ctvthzalum of ( rttet — 
C Waidstfin, At Volume on the Aigivc Heiatvin W Hkl 
me la QueHlion Myehnenne —Articles liy Tsoimas and Px ans 
m tlu Iphcmeim Arekaeologiea and Journal of lIcllniLc Sfudu^t 
leapt ctively since 1896 (l) r H ) 

Myolftti a dnision of the southern Shan Statts of 
Biuina, including sixteen states, none of an> gnat size, 
with a total aica of 3723 square miles The name jiro 
lieily means “the unoccupied eountry,” but it his been 
occupied for many centuries All central Myelit and 
gloat parts of the noithein and southern portions consist 
of rolling grassy downs quite denuded of jungle It has 
a great variety of dilleient races, Taungthus ind Danus 
lieiiig jicihaps the most nuincious Ihej are all 
more or less hybrid races The chiefs of the Myelat 
aie known by the Burmese title oi Nijuthunlimv, 
chiefs i>aying their revenue in silver The unouiit paitl 
by the chiefs to the British Government is Rs 99,367 
The laigcst state, Loi LOng, lias an area of 1600 square 
miles, a gieat jiart of which is barren lulls Tlie smallest, 
Nam Hkon, has no more than 4 square milts The 
nidjonty of tlu states lia\e less than 100 squue miles 
Under British administiation the chiefs have jjowtis of a 
magistrate of the second class The chief (ultivation 
besides rice is sugarcane, and considerable quantities of 
crude sugar are made and exported 

Myers, Frederic William Henry (1843- 

1901), English jxiet and essayist, son of Frederic Myers 
of Keswick — author of Leitures on Great Mm (1856) 
and (Jatholii TlimiqhU (first collected 1871), a book 
marked by a moat admirable prose style — was born at 
Keswick, Cumlu^rland, on the 6th of February 1843, 
and educated at Cheltenham and Trinity C^olkge, Cam 
bridge, where he won numerous honours, and in 1865 
was appointed classical lecturer He had no Io\e for 
teaching, which he soon discontinued, but he took up his 
permanent abode at Cambridge in 1872, when he liecame a 
school inspector under the Education Department Mean 
while he publishi^d, in 1867, an unsuccessful essay for 
the Seatonian prize, a poem entitled Ei Pavl^ which met 
at the hands of the general public with a success that 
would be difficult to explain, for it lacks smeenty, 
and represents views which the writer rapidly outgrew 
It was followed by small volumes of collcHited verses 
in 1870 and 1882 both are marked bj -a flow of 
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rhetorical ardour which culminates m a poem of real I 
beauty, “ The Renewal of Youth,” in the 1882 collection 
His best verso is in heroic couplets Myers is more likely 
to be remembered by his two volumes of Essays^ Classnal 
and Modem (1883) The essay on Vxrgily by far the best 
thing he ever wrrote, represents the matured enthusiasm of 
a student and a disciple to whom the exquisite artificiality 
and refined culture of VirgiFs method wore profoundly con 
genial Next to this in value is the carefully wrought 
(ssay on Anovent Greek O^a/les (this had first appeared in 
Hellenita) Scantly less delicate in phrasing and percep 
tion, if less penetiating in insight, is the monograph on 
Words^v&rth (1881) for Mr John Morley^s ‘‘English Men 
of Letters ” In 1882, after several years of inquiry and 
discussion, Myers took the lead among a small band of 
explorers (including the 8idg wicks and Mr Hodgson, Mr 
Gurney, and Mi F Podmore), who founded the society for 
Psychical Research He continued for many years to be 
th(. mouthpiece of the society, a position for which his 
pei fervtdum xnqemmi^ still more his abnormal fluency and 
alertness, admirably fitted him His proficiency in the 
neo hermeneutic jargon evolved by the society excited the 
admiration of all who frequented the psychical meetings 
in Westminster town hall He contributed greatly to the 
coherence of the society by steering a mid course between 
extremes (the extreme sceptics on the one hand, and the 
enthusiastic spiritualists on the other), and by sifting and 
revising the cuinbious mass of Proceeihiiffs^ the chief (on 
crett results being the two volumes of PhanUum» of the 
Living (1886) Like many theorists, ho had a facult} 
for Ignoring haid facts, and in his anxiety to genorah/e 
jdausibly ujion the alleged data, and to hammer out stiik 
ing formulae, his insight into the real charactei of the 
evidence may have left something to be desired His long 
senes of pajiers on f^ubhminal CoTisciousness^ the results 
of which were embodied in a posthumous work called 
I/uman Personality and its Survival of Bodily Deaths 
constitute his own chu f contribution to psychical theory, 
and this, as he himself would have been the first to 
admit, was little more than provisional The last woik 
juiblished in his lifetime was a small collection of essays, 
Satnee and a Imture Life (1893) He died at Rome 
on 17th Tmuary 1901, but was buried in his native soil, 
at Keswick ( r sf ) 

MyincyAlli a distuct m the Meiktila division of 
ITppei Burma It lies in the valley of the Irmwaddj, to 
the south of Mandala), on the east bank of the river 
Area, 31 39 squaie milts Population (1891), 351,861 , 
(1901), 357,117, showing an increase of 1 49 per cent and 
a density of 113 inhabitants to the square mile There 
were 868 villages in 1898-99, paying Rs 6,52,057 revenue 
The greater i>art of the district is flat, especially to the 
north and along the banks of the Irrawaddy Inland the 
countiy rises in gently undulating 8lo|)es The most 
noticeable feature is Popa lull, an extinct volcano, in the 
south-eastern cornel of the district The highest i)eak is 
4962 feet above sea le\el The climate is dry and healthy, 
with high south winds fiom March till September The 
total rainfall in 1898-99 was 35 28 inches, which was 
slightly above the average The highest shade reading 
was 106 F in Ma>, and the lowest reading in the cold 
weather a little ovei 70 The ordinary crops are millet, 
sesamum, cotton, maize, paddy, gram, and a great variety 
of peas and beans The district os a whole is not well 
watered, and most of the old irrigation tanks had fallen 
into disrepair before the annexation There are no 
forests, but a great deal of low scrub in the district The 
lac<iuer ware of Nyaung u and other villages near Pagan is 
noted throughout Burma 
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The population was cloasihed aa follows m 1891 — Buddhists 
and Jama, 348,667 , Hindus, 1JS6 , MahomnudiiiiB, 1213 
Chiistiaiis, 595 A cousidtialJo miinlui ul Chinese inhahit 
Myingyaii and othois of thi larger mII ij;os 1 he not aiva tiotipcil 
diiuiig 1898-99 was 251,190 adts, and 831 134 auos remained 
available foi cultivation while tluie who 276,47 1 uuh ol lallow 
(550,000 acres ait uiitiiltnable out ot I ho total atna^i ol 2,008,797 
The headquaiters town U\i\o\a\ standH on the Iiuiwaddy, and 
had a population m 1891 of 19 790 It ih the tnnumis ot the 
blanch railway through Miiktihi to the mam lino fiom Mandalay 
to Rangoon The steanieis ol tin Inawuddy llotilh C'ouipany 
also call here 

Myitkyinai the most northerly of tin distntts of 
Upper Burma in the Mandalay dnision It was si parati d 
from the Bhamo distiict in 1895 The clistua is tut up 
into strips by comparatively low parallel ranges of hills 
running m a general way north and soutli The diiil 
plain IS that of Myitkyma, covering some 600 sipuic 
miles To the east of the Irrawaddy, which bisicts Iht 
district, it 18 low lying and marshy To the west it nst s 
to a higher level, and is mostly dry Fxcept m the hills 
inhabited by the Kaohin tnlx*s, theie arc jnactKall) no 
villages off the line of the Irrawaddy ^'he Indawgyi 
lake, a flne stietcli of water measuring 16 imks by 0, 
lies in the south west of the district A veiy small 
amount of cultivation is carried on, mostly dry cultiva 
tion The area under forest during 1898-99 was 82,560 
acres Area, 10,640 square miles Population (1891), 
51,021 , (1901), 67,149, showing an increase of 31 6 jhi 
cent and a density of 6 inhabitants to the square mile 
The people live m 1 39 villages, and pay Rs 67,767 The 
numbers ot the K ichins m the hills were, however, vt i y 
mqKrfectly known The rainfall m 1898-^99 was 7107 
inches The headcpiarters town, Myitkyina, had in 1 89s a 
population of 1623, including the garrison ot 400 military 
police It IS the limit of navigation on tht Iiiawaddy 
and is also the ttrmmus of the railway fiom Rangoon and 
Sagaing 

Mymensing'hi or Maimansin(H, a distuet of 
Butish India, in the Dacca division of Bengal It octupics 
a portion of the alluvial valley of the Bralimaputia, cast ot 
the mam (hanncl (called the Jamuna) and noith of Dacca 
The administrative heaekiuaiteis arc at Nasirabad, some 
times called Mymensingh town Arei, 6332 squaie miles 
Population (1881), 3,055,237, (1891), 3,472,186 , (1901), 
3,917,460, showing an increase of 14 per cent between 
1881 and 1891, and of 12 8 per cent between 1891 and 
1901 , average density, 619 persons ])er square nnk 
C^ssified according to religion, Mahommedans in 1891 
numbered 2,396,800 , Hindus, 1,045,566, Chnstians, 211, 
of whom 18 weie Europeans, aboiigincs, 29,609 Tlu 
land itvenue and rates in 1897-98 were Rs 10,69,960 
number of police, 695, number of boys at school (1896-^ 
1897), 62,534, being 22 4 per cent of the male population 
of school going age , registered death rate (1897), 27 8 pei 
thousand The two staple ciops arc rice and jute Theie 
arc 20 ]ute j^resscs, employing 1000 persons, with an out 
tuin of 680,000 bales, valued at Rs 25,00,000 A braneli 
hue of the Eastern Bengal Railway, running nc^rth fiom 
Dacca to Nasirabad, will ultimately connect, tliiough 
Jamalpur, with Jagannathganj on the mam stream of the 
Brahmaputra The distnct was seveith aficeted by tlu 
earthquake of 12th June 1897, whieh ekstioytd the chuuli 
and high school at Nasirabad, and damaged even the solid 
buildings 

Myria.pOda« — in Professor Moseley’s article on the 
Myriapoda, in vol xvii of this work, the relationship was 
mentioned which the class bears to the Insecta Much 
work has since been done, especially in the department of 
embryology, and several eminent naturalists have ex- 
pressed the opinion that the class Myriapoda, which haa 
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hitherto been considered a homogeneous group, should I by the cells still remaining in the yolk at the close of 
))e broken up , and that of its two larger sub-classes, the j segmentation In the first /onnatton of the embryo, the 
Ohilopoda should be joined with the 
Hcxajioda, the Diplo{>oda being left by 
themselves under the original class name 
Mr Pocock proposes to give to the Diplo- 
poda, Bcolo|>endrellidm, and Pauro|K>da the 
name of Progoneata, and to the Chilopoda 
and Hexapoda the name of Opisthogoneata 
A few of the pnncipal differences between 
Ohilopoda and Diplo];)oda which have led 
to this view may be mentioned — 


(1) The mouth parts cannot satisfactonly ho 
homolo^/ed in ihoeo two sub olasseii , (2) the mmi 
of tho somites is differont^tho sternum m ChilojMKls 
being wide and in Dipjo^Kids compressed, while 
till* Hcrtional form of DiplojKKla is cylindncal and 
that of Ohi]o|)oda ftattem^ dorsoventrally , (1) 
the stigmata and tracheae aic simpler in DijJojkkIs 


pnetadmatf^ 

•rerUral/lBxurt 

stomodMvm- 


than in Chilopods , (4) there are no iuiairana le 
|mgnatona m Uhl ‘ 


ilopods (except in ver^ rare cases), 


(^)"the rcproduetive organs oi)en in Chilopoda in 
the posterior region of the boiiy and in Diplojujda 
in the antoiior In 0hil<»pod8 tho goneiativc 
organs are dorsal, in l)i[»fo|M)ds ventral In 
Di][)loiK)dH tho gonad is unpaiied and opens by 
two (liuts, in Chilopods it is jiaired and o|aiis 


supmoastphayeal 

jnnjUo/L 


by a single dm I , (6) tho n<rv< 
}>odtt 18 do 


ord in Cfulo 

ioublo(hig 2) and 18 only united at the 
ganglia, and in I)iplo])oda the two cords are fused 
together 

Of these diireieneos some tend to show a closei relationship to 
tho Hixapoda — (1) tho mouth parts of tho CIuIoikkIs can bo 
homologi/od with thoso of Hexapods, (2) the stigmata and th( 
titt( heic in their < omf)h \ity show a likeness to thoso of Hexapods 
(^1) tho tenmnal ojsning ot tho guiciative tube and the junction ot 
two ducts to form a single tube funiiHh a lesomblance to Hexajiods 
On tho other hand it may he uigtd that the diflerent number ot 
logs to each Hogmoiit cannot b( leckoued as a real difleronco, aa 
lioth embryology and ])a]a ontology show that the so called double 
segmeuts ot Diplo]^ioda at(^ not double in nahty, but are double 


of the sternal region, and in tho separation of the nerve cords, aie 
bridged ovei by the cmbiyonic form of tho Diplojxida and by the 


adult PolyxtnuH The form of the young Chiiojiod is cylindrical 
in 8C(tion The pint turn of the two generative ducts to lonu a 
single tube is not without oxcejition in UoxajKida 

Thus the position of the generative tube and its open- 
ing 18 lift ns tho i hit f character on which to found tho 
new arrangtnunt, and more (VKhneo appears to be re 
ijuired kifore tho groups should be described as proposed 
As regards the claims of IS( oloptndrella to form a link 
between tlie Chilopoda and Insccta, tho opinions as to its 
position are very conflKting A Cliilojiod has been de- 
scribed by Pocock, the structuial iicculiarities of which 
link together the Scoloptndroid and Lithobioid forms 
He has named it Craterostigmus It resembles the Litho 
biomor]dia and ditft rs from the Bcolopendromorpha in the 
form of tho jioison claws, in the coxa of tho 15th pair, in 
the prtsonti of 6 pairs of stigmata on the 3rd, 6th, 8th, 
12th, and 14th segments, and in the possession of a smglo 
eye Cermitobim, another Chilopod discovered since 
Professor Mosiley wrote, has its stigmata in a more 
dorsal jioaition than Lithobius, and forms a link between 
Lithobiua and Scutigeridm 

Wo will now consider tlu chief points which have been 
worked out by later investigators in tho embryology of 
the class 

In the Diplopoda the segimniation of the ovum is 
liartial In Julue vwrelHh the surface is marked by 
furrows corresponding with the segments, but m Jvlm 
terreetrts this is not tho case Tho mcsoblast is formed 
from a keel like thickening of the ventral surface of the 
blastoderm, the epiblast by the layer of cells surrounding 
tht extenor of the yolk , while the hypoblast is represented 



mesoblast cell 


nerve ^anfUpn 


Fio 1 — Soction through twelfthklay Julus 

somites are formed in order from before backwards Tho 
ventral flexure takes place in Julus when the antenme, tho 
mouth parts, and throe pairs of legs are formed In 
Strongylosoma tho ventral flexure is formed iniuh earlier, 
before the appearance of the antennae, and the furrow is 
not so deep as in Julue In Polyxenus it is somewhat 
deeper In the nervous system (Fig 1) the cerebral 
ganglion arises as a thickening of tho cephalic lobes, and is 
split off from the einblast In Tulus two juts are formed 
in the cejihalic lobes, a process which is probably con 
nected with the formation of the optic ganglion The 
ventral chain arises as two thickenings in the nuddle 
ventral hne of the epiblast, partially divided by a furrow 
The ganglia are formed as thickenings on the cord The 
ganglia m the young Diploiioda are more widely sepaiated 
than m the adult The generative organs are formed from 
the somatic part of the iirimitne segments The loelom 
sacs fuse in tho middle line, and each coelom sac fuses 
with the one behind, so as to form the long generative 
tul>e In tho digestive system (I ig 2) the formation of the 
proctodajum and stomodieum takes place much earlier than 
that of the mid gut The former structures are epiblastic 
and are formed by invagination, while tho latter arises as 
an accumulation of the cells remaining in the yolk Tho 
Malpighian tubes are formed as evaginations of the 
proctodiLum The Iveari is formed by the cells remaining 
in the yolk These arrange themselves m the pseudo- 
coele so as to form a tube, which is at first imperfectly 
closed, but gradually becomes ffrmor and more perfect, 
leaving, however, unclosed spaces which afterwards become 
the ostia A pericardial sinus beneath the heart is formed 
by the same cells The trochees appear late in the 
development In Jvlus they begin as pit-hke invagina- 
tions of the epidermis as soon as the animal is hatched 
The eye m Julus begins as a thickening of the epidermis 
in which pigment is deposited Then a cavity is formed 
in the thickened part, so that the whole ap|)car8 as an 
optio vesicle As the cavity increases the internal wall 
b^omes thin and the external thick The internal repre- 
sents the retina and the external the lens A further dis- 
covery in the development of the Diplopoda, made by 
Yerhoeff, is of the greatest interest Professor Moseley 
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drew attention to the peculiar shape of the first pair 
of legs m the male Jvlu^ Dr C Yerhoeff discovered 


artery 


heart 


seyment 





undyestedfbod m ^ cord 

Fio 2 —'Section through Just hatched Lithobius 


that there is a stage of development m which the im- 
mature animal has a complete pair of legs in place of the 
hook like legs of the mature animaL This immature or 
larval stage differs from the mature stage in three points 
in the shape of the cheeks, in the form of the first pair of 
legs, and in the shape of the copuktory organ He calls 
the immature or krval stage the “status medius,” and the 
animal the krva {st1ialt--mannchen) He comparts this 
stage in Myriapoda to the subimaginal stage in Insecta 
In the Chilopoda the structure of the ovum and the 
segmentation have been worked out in Oeo^ilalm ftnaqi 
nem^ and resemble those in the Diplopoda except that the 
process of segmentation is extended in a greater degree to 
the yolk, the latter as well as the surface being divided 
into yolk pyramids, vhich, however, are connected at the 
centre, A ventral keel is formed as in the Diplojjoda 
The smaller cells of the ventral surface mark out the 
germinal stieak at the end of which the cephalic lobes are 
formed The somites are marked off by constrictions from 
before backwards The anus is formed very early in the 
development of Oeophilus, the mouth much later The 
ventral flexure is formed when a considerable number of 
somites are present The development of Scolopendra 
cingulata and Sc Dalmatica has been worked out very 
caiefully by Heymons The segmentation is a modified 
form of epibole, the yolk free micromeros surrounding the 
yolk kden macromeres The coelom arises by splitting of 
the mesoderm, and the coelom sacs are not enterocoelie 
The brain consists of a jine oral syncerebrum and three pairs 
of post-oral ganglia The head in Diploixda, Chilopoda, 
and Insecta consists of the aeron united to six posterior 
metamerea The lymphatic bands of the adult are the re- 
presentatives of the nephridia of Annelids, and the cephalic 
lymph bodies are equivalent to the green glands of 
Crustacea The coelom extends into the dorso- lateral 
regions, and sends a diverticulum to the upper part of the 
lega The generative organs are formed fiom the upper 
part of the dorso-lateral coelom on either side, which unite 
in the middle hne The heart and vascular system are 
denved from the schizocoele For a long time there is a 
zone of undifferentiated tissue between the 30th metamere 
and the telson, which zone is homologous with the zone of 
buddmg in other forms There are a senes of invagina- 
tions connected with the formation of the nervous system 
which resemble the ventral organs of PertpatuB 


Fossil Mynaiiods have boon divided into four orders 
(1) Protosynonatha, (2) Archipolypoda, (3) Chilopoda, 
(4) Diplopoda The first two of thtso orders difltrcon 
sidorably from those of the present day The Protosjn 
gnatha have ten somites , the body is cylindrical in section , 
the head, bearing antennae and mouth i>arts, shovs no 
signs of segmentation, bundhs of bristks aic arningMl in 
longitudinal rows along the back Then is a singh doisal 
and a single ventral plate to cadi segment, the dorsal and 
ventral plates being of equal breadth Tkrc is a wide 
space between the base of the leg on om side and the base 
of the leg on the opposite side The Aithipohpoda have 
legs on every somite, no somite bemg apodous 1 ht doisal 



Fig 8 —^lahrocampa anthrax (Prom tho CamhHJgr Natural Utinhyry I j 
I>oriuiBtiiou of MoiisrH Mucuiillan ) 


plates arc more or less jicrfectly divided, the diMsions cor 
responding with the pans of legs The Chiloj»oda and 



Fio 4 — Acanthfrpfstfs nmior A ‘Wliolo animal B Branchim on vmilral 
surfact (Iromtlie tamtnidge \aturul Jlistory by juriniHsmu of Muhhih 
M acmillan ) 


Diplopoda boar a great resemblance to those of the presi nt 
day 

1 Pi 0T08YNCJNATHA ralcpocompa a7if/irait: (Coal) (Fifr 

2 Auchipolyioda Fame — (1) Archidesniida (OldKul Sind 
8ton«) , (2) Euphoheiidfe (Coal), j4oani/nf?/)cstcs major (Fi^ 4) and 

XTUxqwtlu^ Jbuphoheria (with miio sjjccies) , (S) AilIiijiiIkIji. 
(Coal), ArchijuluBf XyloHus^ Mazonus 

8 Chiloioda lams — (1) Gerascutigenda (Coal) lostmhling 
Scutigenda), (2) Foscolopendiidie (Coal), hileticm ji'nthru(inu% 
AtqmLlis^ IlyodeSy Palanarihrus , ( ^) LithobiKlm , (4 ) SloIo 
pLiidnda?, (5) Schizotarsia , (6) (^toophilido. The last fom aio 
iiiosily from amber 

4 bmoioDA Fams — (1) rionioiida (Amylisposniay kloug 
hero) (2) Polydesimdip , (3) LyBioj)etalidfle , (4) Craspcdosomidu 
( 6 ) Tulidee , ( 6 ) Polyxenidw Those are mostly fiom amber , Julojms 
cretacca^ fiom the chalk oi Gioeulaud 

The Carboniferous fossils discovered by Scuddor have 
completely altc red our idc as as to the age of the Chilo 
poda Before his discovery the earliest Chilopods hid 
been found in amber , now we know that tin > extendi <1 
back into the Carboniferous times The fossil foiins 
show a certain approximation between the Chilopodous 
and Diplopodous forms of the present day m the following 
particulars (1) the numbei of legs to each somite, the 
ArchipolyiKxia having the dorsal segment more oi Itsa 
perfectly divided, thus agreeing with the farts of embry- 
ology, (2) the cylindrical sha|>e of the body, a feature 
that IS also paralleled in the embryological history of the 
two stocks , (3) tho wide sternal region which, as has been 
said before, is reproduced in the embryology of JvIub 
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( (jofl bibliogiaphiOH of the subject may be found in Laizkl 
Ihe Mifnapodeti, der OesUrze^ch Uii^aruchen Monardm^ 1884 
-/nibL Harulhwh der PalcmUologie Munich, 1886 — 
Kom< HEii and Heidk) Tehrbtich der Vergleiclumden EnJtwick 
laiujsgcsrhickte Fcua, 1890 O g* ^ 

MySOr0| a native state of Southern India, in 
politK4il rchtions with the Governor Clencral Owing to 
the mis government of the chief, the British assumed 
the administration in 1831 On his death in 1868, las 
adopted hur was recogm^, and in 1881, when he had 
reached the ago of eighteen, full powers of government 
were granted to him, 8ul)]oct to conditions siiecified in the 

instrument of translc r ” One <A tin se conditions was 
that the fivil and militaiy station of Bangalore should 
icmam uridci British administmtion The new raja, 
w ho jirovod altogethr r worthy of the confidence placed in 
lum (see below), dud in 1894, and was succeeded by 
his son, tlion agtd ten yfjars During his minority the 
maharani a<t(d as regent, while the administration was 
condiutod by the Diwan, assisted by a council 

iJ)( toUl ai(u of tho state is 27,036 squaio miles, subdivided 
into OdiKtiit t« ropulation (1881), 4,186,188, (1801), 4,948,004 , 
(I'lOl), 6,618 t82, showing an increase of 18 per cent between 
18S1 and 1891 and of 12 pei cent between 1891 and 1901 , aveiage 
density 198 pasoiis poi souare iiiilo, ranging fiom 343 m 
Bangalore distiut to 124 in Chitaldtiig Classified according to 
religion, JIukIus m 1891 numbered 4,639,127 , Mahommedans, 
262,971, Onistiaus, 38,136, Jams, 11,278 , ‘‘otlieis, 91 Iho 
proportioii of Hindus (93 8 pei ctiit ) is largei than m any province 
of India, sliowmg how inollootual ^aa tho compulsoiy persecution 
of Haidar and Iippu Ihe Chiistiaiis largely consist of tho 
garrison at bangalore, tho families of military pensioners at tlio 
same town, oolico planters and gold mineiH The finances of tiie 
state have been very smeessfully managed under native rule, 
assisted by largo (iroiits fiotn railways and gold mines Iho 
income ami e\i»eijdituio (m tens of rupees) for 1897-98 were — 
lucoino, Rx 1 916,972 , expenditure, Kx 1,866,090 In accord 
ance with tho “instrument of traimfti, Mjsoie pays to tho 
Ihitish (lovornment an annual tribute of Us 36,00,000, as a 
contiihution to inilitaiy dofeme, but tlio full amount was not 
1 xactod until 1806 The state maintains a military force, consist 
mg of two legirmnts of siHitAar cawiliy and thieo battalions of 
infantry , total, about 4000 men , and also an nnponal service 
tiansport coips An iiitoioHiing political oviwirimcnt has been 
made, in the ( onstitutioii of a repitsentafivo assoinbly, which 
meets annually for the pui poses of discussion vitliout any legis 
lativo {K)wci Since 1891 this lopreseiitativo assembly has been 
elected by local boaids and other public bodies In 1897 the 
8( ssion lasted foi fiver days Tho number of members present was 
276 of whom 2o2 were Hindus Tho Diuan as uauaJ, presented 
a formal repoit on tlie admimstiation of tho year and no loss 
tliau 600 subjoc ts are said to have boon discussed The mdustiy 
of cofTeo planting is not in a flouiishing comhtion, the aioa under 
coffee shouiijg no increase duiiiig the last ton years of the 19tli 
ccntiiiy III 1897 the total iiumlicr of acres Mas 126,876, com 
]»arod with 111,628 in tho preceding yeai Of tins total, about 
one thud belongs to European planters Ihe annual out turn of 
gold fioin the l^lar mines is about 600,000 o/ {j oo ) 

Guamakatfndra Wadiar Bahadur, Maharaja of 
Mysore (1862-1894), was tho adopted son and successor 
of Mahaiaja Kiishnaraj, into whose hands as a child 
the Biitish Company had, after the final defeat of Tipu 
hultan, restored the greater ])art of tho teintoiies of 
Mysore When Knshnaraj eventually took over tho 
management of his state from his minister Purnaiya in 
1812, ho locoivoil an orderly and contented piincipahty 
with a siuplus of twc) cioies of ruiiees Within twenty 
years ho had drnen his subjects into rebellion and in 
volved himself and his state in luiavy debt Tho British 
Government thei-cfoie assumed the government in 1831, 
and placed it in the hands of commissioners Tho revenues 
111 18dJ-33 amounted to 55 lakhs, in 1862 they had 
reached 100 lakhs, m 1881 they grew to 107 lakhs, and 
in 1894 to 179 laklis In 1862 no less than 88 lakhs of 
state debts and of the Maharaja’s own liabilities had been 
liquidated The entire administration had been reformed, 


ORE 

a revised system of land revenue introduced, and manj 
ublic works executed The maharaja therefore pressed 
IS claims to a restoration of his jxiwers, but Lord Canning 
and the British Government refused the application as 
incompatible with the true interests of the people of 
Mysore, and as not justified by any treaty obligation In 
the same year Chamarajendra was born of the Btttada 
Kote branch of the ruling house, and m June 1865 Maha- 
raja Knshnaraj adopted him as his son and successor, 
although he had been informed, in March 1864, that no 
adoption could be recognized except to his own prnatc 
property, already once more heavily weighted writh private 
debts The maharaja then renewed his request for the 
recognition of his adopted son, but it was again declined 
in 1865 In 1867 the policy of Goveinment underwent 
a change, and it was determined to secure the continuance 
of native rule in Mysore by acknowledging the adoption 
upon certain conditions which would secure to the people 
the continued benefits of good admimstiation enjoyed by 
them under British control The old maharaja died on 
27th March 1868, and Chamarajtndia Wadiar was publicly 
installed as tho future ruler of Mysore on 23rd September 
1868 His education was taken in hand, abuses which 
had grown up in the palaee establishment were reformed, 
tho late maharaja’s debts were again paid off, and the 
whole internal administration perfected in every brant h 
during the minority On the 25th March 1881 Maharaja 
Chamaiajcndra, having attained the age of 18 years, was 
publuly entiusted with the admimstiation of the state 
Ho made over to the British Government, with full juiis 
diction, a small tiact of land at Bangalore, foiming the 
“civil and military station,” and lecened in leluin the 
island of Sormgapatam But the most impoitant incident 
of tho change was the signing of the “instiument of 
tiansfer,” by which the young maharaja, for himself and 
his successors, undertook to pei form tho conditions 
imposed upon him To that agreement tho mahaiaja 
steadfastly adhered duiing his leign, and tho instru 
ment is a landmaik in tho histoiy of British relations 
with tho protected states of India The maharaja’s fust 
mimstei was Hanga Cliarlu, who had be( n tiained in the 
British administration of Mysore He signali/ed the 
restoration of nati\o rule by ei eating a “ llopresentatno 
Assembly,” composed of 350 represt ntatives of all classes 
of the community, who, in the abbcnce of special cause, 
such as plague, meet annually to hear an account of the 
state administration for the pievious year The assembly 
has no powei to enact laws, to vote supplies, or to pass 
any resolution binding upon the executive But it gi^es 
to the leading men of tho distncts a pleasant opportunity 
of visiting the capital, and to a limited extent bungs the 
force of public opinion to bear upon the minister In 
1883 feheshadn Aiyar succeeded Banga Charlu, and te^ 
him Mysore is indebted for the extension of railways and 
schemes of irrigation, the development of the Kolar gold 
tic Ids, and tho maintenance of the high standard of its ad- 
ministration The maharaja showed his loyalty by placing 
two regiments of cavalry at the disposal of the Government 
of India for imperial service He died at Calcutta, 28tli 
December 1894, universally regretted and beloved by hia 
subjects His eldest son, Knshnaia) Wadiar, born in 
1684, succeeded him, and his widow, Mahaiani Vamvilas, 
was ap^iointed regent Chamarajendra set the first 
example to India of a constitutional ruler He was faith- 
ful to tho terms of the instrument of transfer, contributing 
a subsidy in lieu of military service, granting facilities for 
British railways and cantonments, accepting the British 
coinage and postal system, readily conceding to the para 
mount Power extradition and foreign jurisdiction, main- 
taining the laws, regulations, and settlements introduced 
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by the Bntxbh administration, and leaving Ins foreign 
relations and any serious internal difhcultics to the arbitra 
ment of the British Government The rtstoration of 
native rule to him marked the final abandonment of the 
annexation policy, and the instrument of transfer sum 
marizes the obligations of a protected state to the British 
protecting power (u j w ) 

MytllOnOf or Mitium (classical Lesbos), an island 
of the Aegean, forming the mam jurt of a sinjak in the. 
Archipelago vilayet ot Fiiropeau Tiirktv It is divided 
into the three districts of Mytilcno or Kastro, Moly\o, 
andKalloni, and the thief towns arc M\tiloni (15,000) 
in the cast, !Mol}vo (3000) in tlio noitli, Sign m the 
west, and Kalloni on the Gulf of Kalloni The ports me 
Sign, Longone m the south, and OJnui near M>tiltnc 
Vessels of large draught cannot cntti any of the poits, 
hut there is good anclioiige outsidt Ihe \ alleys aie 
fertile, and on the higher grounds there is pasturage loi 
numerous sheep 0\en no kept mainly foi draught, and 
^bout 7000 cattle art amiiuilly imported fiom the Ana 
tolian coast for food sii])!)!} The native horses iie snnll, 
u,nd transport istfhcttd mainly b\ mules, ot ^^lnth laige 
numbers aie bled foi salt The fishtiits art of considci 
able importance, especially sai dines 3 he main mdustrv, 
however, is the piessing ot ohvts in the piodiution of | 
olive oil, there btmg 45 st( un pressing ( stiblishim nts, 
-and about 100 oil mills worked b> Imml Hie animal 
value varies greatlv aeeording to the stisoii, sonutiims 
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amounting to nearly £200,000, and sometimes falling 
below £100,000 , in 1900 it was £ 100,000 Ihe industi v 
of nevt importance is the munntaetuio ot soap Valonca 
IS obtained m the northern pait of the island, but only 
of second 1 it 0 quaht} Iig*' and gi i]»cs ire giovvn, but 
hardly in greitcr quiiititus than siittift, loi Ik im (oiisum]> 
tion Iho roads thionglioiit the ishud n m uU ju 

1889 Thcio IS telegiijdiK (oninmnn ition on the islual, 
and commnnitation with tlu miinlind]>v <altl< to Aivatl 
on tlu Anitolian ooist In 1900 the nun\l>n ot sti in\ 
ships that cntcicd and tltaud was lls2 ot 5 i(), ions, 
as compirtd with 1124 of 59(»,10G tons in IhOS , tlm 
numbci of sailing vessels in 1900 w is {J99 oi ]{) M5 
tons, as compand with 5042 of 5 S, 14 S tons m l,s9s 
The chief cvpoits are olive oil (£119,000 m 1900), soip, 
valonei, skins, dried hgs, and fish (piineipilB saidim s) 
Aveiago rainfall for ten >(ais ending 1899, 21 57 iiulits 
Tho town of M>tiknt is built in amjdiitlie itu sli i}>c lound 
a small lull (rowned byieniains of an amidit fortre s, 
ind contiins 14 mosquis and 7 CMiiistiin fliuiclits, ono 
of winch IS the catludiil It iiossessis Hoiii nulls, oil 
works, soip woiks, potteiies tiiimias, and tenunt woik , 
and has i Urge shipping trwh ro])ulati(m of tla sanjak 
( 1890 ), 107,2^3, ot whom 92,700 were (iiitk Orthodox, 
15,712 IMnssiilimns, and the rtmainder Citholics, Jews, 
i ind Armi ill uis , ( 1901 ), 1 50,000 

Myxoedemo* See rATnoioi y {Mttaholu Dis 


NSlbhAf a native stale of Indn, within the rmi]ib 
Area, 936 &(]uare miles Po[)uUtion (lh81), 2()l,82l 
(1891), ‘282,750 , (1901), 297 949, showing in ineieasi. ot 
8 percent betwcfii 1^81 and 1891, ind ot 5 I jui cent 
Ix-twcen 1891 iiid 1901 , avciage ehnsitv, US pcisems ' 
pel sqiiaie mih 1 stiniited gross kvouik, IN 7,00,000 | 
military force (iia hiding j)olnc), Jsl8 men no tribute | 
The njas imperial service tiocqis did good serviec during 
the Tirali cainji ugn ot 1S97-9<S The teiiitory is dosseel 
by tho liajpiira-J51iatindi Imilw iv, and iiiigxted ))V tlie 
vSiihind c mat, and the state revenues (ontii))uted to tlu , 
coubtiuction of both these woiks In 1S90-97 the 
iiumbci of sehools w is 24, with 958 pupils the pro 
]iortion of bo}s at sdiool an 1 out of 162 ot the male ‘ 
population 

Tho to^^n of ]S\iirv his i tatum on tho hijpura- l>h ilind i 
Raihva} 1 opulation (1 Ssi ^ 17 110 

NAbUOf a town in the extreme southern ])oitioii 
of the provineo of \in])os Giinuiiics, 1 u/on, rhili])])ino 
Islands It is situated in the district known as La Itiii ’ 
conada, on ae count of its in ic ccssibility, and is the cciitK 
ot a laigc, level, and idtile agiicultural legion, which 
products ricc, Inclun coin, sugii, and ])cppti iii abund 
ante The nuikcting ot igi n ultuial pioducts is, liovvc vci, 
intcifcrcd with by the ditheidtics of (omiiiuiiKatioii llic 
language IS Bieol Bopiil it ion, 17,000 

NClChodf a town m Bohemn, Aiistni, on the 
Mettau river, at the cntiaint of the Lcvvin N lehod pass, 
about three miles from the Piussian freuitiei The old 
castle contains a eolleetion of historual paintings and 
archives, and m tin t(»wn lull there is i small museum 
The castle, which has heeii the property of the Biince ot 
Schaumburg LijijH since 1804, was presented to Ostxvun 
Piccolommi in 16 51 The im])oitant engagements fought 
near tho town on the 27th anti 28th of June 1866 o|)ciif*d 
Bohemia to the victorioiis Prussians There are coal 
mines m the ntighbouihood , and the inclustrj- eonq irises 


e otton s])inning, d\eing, ind bh iclung Pojml v1 ion (1890), 
6 561, (1900), 9899, eliietly (Veeh and Calholn 

Nachtiiraly Gustav (18 54 - 1885), fhnnan 

exjJoid, son ot a Lutheran jastoi, w is bom at Jidi 
stedt in the Muk ot Bi uideiibuig, on 2 5ul 
In 54 Altd a ceniiso of medieal •'tudy at the iiniveisitie s 
ol Halle, 5\ui/buig, and (jtnifswald, he pr utise el for a ft w 

us as a nuhtiry surgeon Being of a we ikly constitu 
lion, and finding the climate of his native country inpinous 
to liealth, li( iej>aireel to Algit rs and Tunis, intl took i>ut, 
in tlu e ipaeity of suigeon, in stvei il expeditions into tlu^ 
inteiieu ol Aliita Commissioiietl by the king of Pru'-si i 
to eariy concilntoi^ gdts to the suit in of Boinu, he 
set out in 1869 iiom Tnpoli, ami suet cede el iftei Iwo 
'Veais’ pmrniyings iii leconiplislnng his mission lieuu 
J5ejiiiu he extendeel his ti ivels to liaglicrmi, and jnoeeed 
iiig by w ly of Wadai and Koielof in, cmeiged fioni daikest 
Airica, after hiving bee n given up for lost, it Ixliartum in 
the wintei of 1874 Ills join ney, graj due illy desenhed 
in Ills tSa/iaia and (1879-89), w is eniineiitlv 

V iluable in its fi lilts, and placed the intiepid explorer in 
the front i ink of eliseoveicis On the annexation of lunis 
hy I ruice, Isachtigil was sent there as consul geneial foi 
the Germ in enipiie, and remained tliero until JH84, when 
he vvis desp itched by Piinee Bismarck to West Afiiea 
IS sjxeial commissioner, ostensibly to inquin into tjie 
(ondition of German commerce, but u illy to annex 
tciiitonc to the (atniun tiag On Ins return voyage h(4 
died it sea off (.‘ipe Pilmas on 20th April 1885, and 
w IS bulled at Grand Bassi His remains weni latei 
e xliumeel and e onvtyed foi inte inu nt to Ge riiun C irncroon 
In spite oi his weak ph>supu, Nachtigil wis a daiuig, 
le sourceful, and strong willed man, while Jus amiabilit}, 
straighttorwaieliiess, and modesty made him universally 
Ixloved and lespected 

Naden, Constance Caroline Woodhill 

(1858-1889), English author, was bom at rdglsiston, 28th 

fo VII — 9 
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January 1858, her father being an architect Her mother 
died juHt after the child g birth, and CoiiRtanee was brouglit 
up in the home of her grandfather, Mr Woodhill, a retiretl 
jeuellti She nas a clever girl and quick at learning uid 
wis interested in modern culture in all its forms, artistic, 
Bcientifir, and philosoidiu dl In 1881 she iiublished 
and o/ , in 1 887, A M(yh 7 a A j7o%fle^ and 

other PoeniH Her poems made sm h an imjJiession on ]\lr 
Cladstone that ho included he i, in an irtitlo in tlic^ 
as one of the lore most Lnglibh poc tc sst s of the day After 
her grand fa thc'r’s death Miss Nidcn found herself a rich 
worn in, and she travelled in the bist and then (1888) 
setthd in London Hut on 2 Jul December 1881) she dud, 
as the result ot an operition Since 1876 she had pud 
inert ising attention to tiu study of ])hilosopliy, with hoi 
frund l)r Lc wins, and the two had lormulated a system 
of the ir own, ivliuh the > ( died “ Hylo Idealism,” andwhu h 
after Miss Naden’s dedli aroused some littlo discussion 
Her mam id< as on the subject ire coiitamed in a jKjsthumons 
volume «>t In i essays {Jndmium ami Dedwtiam^ 1890), 
edited by Dr Lew ms 

Nadia, or Nuddea, a distnet of British India, m 
the rresulency division of Bengal The administrative 
luadqiuiteiH are at Kiislinigar Aiea, 2982 square 
iiiiJes J^ipulatiori (1881), 1,602,795, (1891), 1,644,108, 
(1901), l,()07,990, avei ige elensity, 559 persons pei 
square mile Classified aeeoulmg to religion, Hindus m 
1891 iiiimbcrccl 689,224 , Mahommedans, 947,390, Chris 
lians, 7297, ot whom 100 were lureqieans , “otheis,” 197 
Tlu) lanel leve niie and late s m 1897 98 weie IN 9,02, 139 , 
number eif police, 721 , nunibei of boys at school (1897), 
JO, 708, being 25 5 jki cent of tlio male population ot 
Hcliool going age, legiste ud death late (1897), 20 pe i 
thousand riie cliicf indusli) is indigo Thcie are -17 
fac tones, eiiipl()}ing 7000 pe isons, with an out turn of 2400 
iiiauiuls, \alued at lls L 10,000 The distnet is truveised 
foi about 100 miles by tlu mam line of the lasleiu 
Bengal llailway, h idmg to tlic inei poit ot Kushtii, anel 
onward ter Darjeeling, and a branch to Krislmagu 
Las been optiud The three so called “Nadia nvers” 

tlio Bhagirathi, the lalaiigi, anel tho Matabhanga - 
earned m 1 897-98 a total tialhe m country boats \alued 
at IN 1,50,78,428 

Naegreliy Karl Wilhelm votii Swiss botanist 
(1817 1891), was boin on 27th Much 1817, iieai Zurieh 
He early devoted himselt to tlu study of botany, whieli 
he juiisutd for a time imdeir A V de (5indolle at Clenei i, 
and graduate el with a botanual tlusjs at Zurieh in 1840 
His alleiition having Ixcn diieeted by Sehleiden, tlun 
professor of botany at Ttiia, to the mie leiseopical stud} of 
l»lauts, he engageel more particularly in that branch of 
1 e se ai e h Soon af te r gradual ion ho be e amo 2}nvat dm t n t, 

and subtle] iiently jaoffssnr ejdiaordmai iu% in tlu Uni 
Mrsity of Zuiuh lu 1852 ho was tailed to till the chair 
of be)tanv m the Unneisity of Freibuig m Bieisgiu, 
and 111 1857 Im was juomoted to Munich, where he 
rentatiHcl as jirofessor until his elcatli on 11th May 1891 
JflMUg Ins mole nnpoitant coutiibiitions to scu nee were 
pajurs lu \\\^ ZeiUthift Jut ivisnenschafth(kt 
(1844-40), Die neueru Algenst/stfiue (1847), 
ana hlB Gattnnqeu einzelliger Alqm (1849), his Pflan^tii 
jthysiolof/ische Untersnehum/tn (1855 58), with Cramer, 
ins Btifrdge mr wmensihafthihen Botaml (1858-08), a 
iiumlioi of papers contributed to tho Royal Bavarian 
Academy of Sciences, forming three volumes of Botani^che 
Mitted ungen (1861-81), and, finally, his \olume, 
Muhani»ih phynwlogisthe Them it der Abstarmvungslehre, 
published in 1884 

The more striking of his many and varied discovenes 


are cmbodieel m tho ZeiUth far wins Boi In this we 
begin with Nicgcli’s extension of Robert Brownes dis- 
covery of the nucleus to the jinncipal families of Crypto- 
gams, and the asscition of its universal occurrence lu 
jdants, together with the recognition of its vesicular struc 
ture There is fiuther his investigation of the “mucous 
layer” {hthlewi»ihtcht) lining the wall of all noimal cells, 
whe^re lie shows that it consists of grinular “mucus,” 
which, at an e iilier stage, filled the cell cavity, and which 
ditlers ehemually lioiu the cell wall m that it is mtro- 
geneiuH This liytr he jirovcd to b(5 never absent from 
li\ing cells — to be, m fact, itself tho living pait of the 
cell, a discoveiy which was simultaneously made by von 
Mohl (1846), who gave to tho living matter of tho plant- 
body the name “protoplasm” In eounexion with these 
discoveries, Naegcli eontroverted Sehleiden s mcw of the 
universality of free tell formation as the mode of etlJ multi 
])licatioii, and showed tliat in tho vegetatnc organs, at 
le ist, ne w cells iie formed l>y clivision In the ^ntschnjty 
too, H Natgcli^s most imiioitant algologieal work, such as 
the ])aper on which brought to light the leinark- 

able mis(ptite stiueture of the Siphom a, and his roscarih 
on which lesnlted m the discovery of growth 

by a single ajiu il cell This clise every ltd Naegeli on to 
the study of the gi owing point in other phnts He con 
becpuntly gi\t tlu lust accurate account of the apical 
cell, anel of tlie mode of giowth ot the stem in vaiious 
Mossts and Livci worts hubstquently he observed that 
m Liftojmdium and in Angiosjurnis the growing ])oint his 
no ijiical cell, but consists ot i smill-eelkd meiistcm, in 
which the first dificrentiation i4 tlu peimancut tissui s 
tin he iiated One of the most remaikable discovern s 
lecorded in the ZtiUchifi is that of the anthcridia and 
s|K rmato/oids ot lerns anel of Pdidaria The Batiaqi 
wm Hotanik consists almost c ntirely of rtseaielies into 
the anatomy of vasculai plants, while the inxin feature 
of the BJlatUf nph?/siofogi8clie Unti rsuthunqen is the iv 
haustive woik on the? stiuctuie, development, and various 
foims of stale h grams The Botaninthe Mitteilungeu 
inelude a immbei of papers in all dt partinents of botan>, 
many ol them being continu itions and extensions of his 
eailiei work Jn his Theotio dir Ahstanimvnqslehi e 
Naegeh intioduced tlie idci of a definite iiutoiial basis 
foi heredity, tlio biibstaneo he termed “ idioplasm ” Ills 
theoiy of evolution is that the i(lio[>lasm of any one geneia 
tion 18 not identical with that of either its progenitors or its 
l)r()g(uy it IS alw lys luci easing in complexity, with tho 
icaiilt that each successive generation maiks an advance 
upon its predecessor Hence variation takes place deter 
minatcly, and iii tho higher diiection only, while van i 
bility is the lesult of internal causes, and natural selection 
jilays but a small jiart in evolution Whereas, on the 
Dirwiman theoiy, all organization is adaptive, according 
to Naegeli the development of higher organization is the 
outcome of the spontaneous evolution of the idioplasm 

More dotailcd aecounta of Naegolis life and work arc to he 
lomui m Nature, 16th October 1691, and m Proc Jioyal Sac 
\ol li (s H V* ) 

NSDStvOdf a market town of Denmark, county 
PraestD, on the east coast of Sealand, 58 miles by rail 
south west of Cojienhagen Irom 1140 to the Reforma- 
tion it was one of the most important towns of the king 
dom, though dependent u|>on the monastery of St Peter’s 
(founded here in 1135), its church was restored in 
1883-85 The mediaeval town hall was restored m 1894 
North of the town (IJ miles) lies Herlufsholm, where 
Admiral Herluf Trolle founded a Ijatin school in 1567, 
which still survives Population (1880), 4792, (1890), 
5502, (1901), 7162 
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Naffa Hills, The, a district of British India, lu 
the hills division of Assam Its inner boundaries weie 
laid down in 1882 , but some measure of political control 
IS exercised by the deputy commission tr m charge over a 
tract of country, also occupied by Naga tribes, extending 
north-eastwards to the frontier of Burma The adminis 
trative headquarters are at Kohima — iiopulation (1891), 
1781 — which IS garrisoned by a Uurklia regiment and 
also by a strong force of military police Area, 5710 
square miles Population (1891), 122,867, (1901), 
102,409, average density, 18 jiersons per square mile 
Land revenue, Its 51,660, the incidciue of assessment 
being 10 annas per acre , number of police, 741 , nninbci 
of bojH at school (189()--97), 275, being 2 94 per cent ol 
the male population of school going age A cart ro id is 
maintained from Niehugiurd to Manipui, and a bridle 
roid from Wokha to Golaghat, in tlie Brahmaimtia 
valley The mam lino of the Assam-Bengal Bailway is 
being extended through the distiKt along the Dhansiii 
river to (4olaghat , and a braneli to the (lauhati section 
will turn off at Lumding Deep cuttings and tunnels, 
together with the sparse iiojmlation and unheal thine ss 
ot the country, conibmo to make this a work of gicat 
difrieult> Only sliglit damage was done by the eaitli 
quake of 12th June 1897 

MasrasakI, a town on the southwest of the islind 
of Kiushiu, Jajian, situated in 12 UN ind 129 52 
L, with 107,433 inlubitants, md a fouign wttkment 
tontuning a populition oi 1000 3 his ]>luo owed its 

taihest irnpoitance to foreign intoK curse Oiigiuilly 
cilkd lukae no ui i (Inikae Bay) it was included in the 
tief of Nagasiki Kotaro in the 12th century, and fioiii 
liim it look its nunc ]iut it rcmuiied an insignitic int 
village until the Ibth century, when, becoming the howl 
qu liters of Japanese Chnstiinity, and sul)sc (pic ntly the 
sole emporium of foreign tiadc in the hands c:>f the Dutch 
and the Chinese, it dc\ eloped consukiabk prosjiciitj 
The first port of entry foi ships coming liom tlu south or 
the we st to Ja]>ui, it lies at the head of an inlet sonm time 
miles long, with shores indented by bays and sloping u}) 
to thickly -wooded hills This f]ord fonns a Rplcndid 
anchoi ige, and is largely used by slnjis eoiiiing to coil ind 
by nienot-war of vaiious nationalities ikit the opening 
ol M )ji for export purposes has ekpriicd Nagitviki of its 
monopoly as i coiling station, ind the Msits of wir \esstls 
lii\e been leduccd owing to the acquisition of Port Aithui 
by llussia, of Wt i hii wei by Oieat Bntuii, and of Iviio 
diow by Geiminy It seems juobvbk, indeed, that 
unless aelv Ullage be ultimately tikcii of its manufacturing 
1 icilitu s, N ig isiki w ill lose much ot its forinc r importance 
Up to the pieseiit, howc \ei, its jiojmlition and itscoinmeree 
have shown a substintial growth, especially its jiojmlation, 
which was only 55,06 i in 1889, and had inci cased to 
107,4 13 in 1899 The following table exhibits the condition 
of its foreign commtree during the years specified — 



I XI orta 

111) ports 

Total 


£, 

£ 

£ 

1884 

71S ?10 

197,438 

910,748 

1889 

1,005,867 

472,8^9 

1,478,206 

1894 

444,830 

676,718 

1,121,557 1 

1899 

620,777 

1,1H,751 

1,735,628 


Mamie prodiicta, coal, and cotton goods are the duet exports 
and law cotton, iron, as well as other metals and materials used 
for shipbuilding, constitute the pniiciiMil imprts Thoie is 
nothing m the present condition of Nagasaki s foreign commoice to 
suggest appreciable ex)miision Its most important enterprises 
are represented by tlio engine works of Aka no lua, two largo 
docks and a patent slip, the prajicrty of the Mitsu Bishi Company 
bteamers of over 6000 tons have been constructed at these (looks, 
which, as well as the engine works, are situated on the western 
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shoie of tho fjoitl 3ho liisl atniospluio of busmossqhai |ui 
vades them docs not luuh the town on the <asttin suU, wheu, 
undti the shadow of lousts ot toiuLstoins that tover llie o\ti 
looking hills the cili/iuh wtin to hvo in tlu tompiny oi their 
dead and in the nienu)r\ oi then pist Na^asd i is idtiluatcd ioi 
two VI ry iinongiiions things tlu ti inqiul lovthiic s ot lia scuioiy 
and the loahiig opeiatious that lake plu« in tludinihoiu, wluie 
thousands ot nun, women and clnldnn tiaijud to nudianuul 
legularityot actum, tianshi tho luel liom li^htuH to tlu ships 
Imnkcis with Muh lanulity that tlu \ hu» heen known to put 
1360 tons of coil on noiiila 8t(anui m loin luniis Imn^at the 
rate of 6 7 tons ]k r innuitt llu coal is (»ht mu d iliuHylioin 
lakashiina an islet light nuUs south i is1 ol the tnlnuuc to th< 
haiboul, iiul 111 lesser muuitilics tiom two ollu i islets Tsaka no 
shinii and liishiina, wiiuh lie alioiit a unit Uitlui <»ni these 
houites of supply do not a]»p(ar lik( 1) to list in in) )< us long( i 
On tho north suh ol tlu (hiiiiul, hywhith thchuhoui iseiitcud 
lluie stiiids a clitT eallid 1 d ahol o whuh ninhi llu name of 
I apptiihei,^ has long been londeud notonous hy a ti iditiou that 
thousands of ( Inistians weio p)e(q»itatcd fiom it in the 17th 
cciitmy btcaiiso they icliisid to tiainplc on tliu Cioss It has 1 tin 
conclusivtly piovtd that the h genii is untine bv ) 

N&Sfin&i a town of Biitish India, in tlu Bijiior 
distuet ot thc^ Noitli Western Pioviiuis, station on llu 
Oudh and Boliilkli ind lkiilwa>, 48 inihs iioitli west of 
AloracUbid PopuUtiori (1891), 22,150, inunicifial in 
tome (1897 98), Bs 10,609 I'Jun is consult i aide trade 
111 sugir, besides manufaetuns of guns, gliss wan, tbon>, 
carving, hern]) sacking, iiul cotton cloth It was forineil) 
the beadquaiieis of the distrut 

NSlSfOdOi a nitive state of Central India, in tlie Big 
lulkhand agtiuy Au i, 4 50 square miles Population 
(1881), 79,()29 , (1891), 84,097, showing an imic.asc of 
(i per cent , a\ei vgt density, 187 jursons per squire link 
3 he revenue m 1897 98 w is Bs 1,50,520, of whuh 
Its 99,198 was tk lived from land 31ie number of 
sdujols is 5, ittdieled by 171 pujuls The c lac f, whose 
title IS r\]a, is a B ipmt ol the Purihai clan The piesint 
raja lesides it Be uaies, while the minister his conduete d 
the idministi itioii iiiuki Biitish siijiei vision 33ie state 
suilered stvtiely fiom the famine of 1896-97 

The town ot Naoodk is 17 links west of the biitish station 
Sutna lopuUtiou (IHSJ) 4828 It was foimcrly a iiiiliiaiv 
c iutoiimpiit, and lias an Anglo viinatulir school ana dispeiisur) 
llic jucstnt eajuial is Unchchra , population (1891), 5142 

Nstg^Oydf capitil town of the }»rovinee of Owaiiy 
Japan, on tlie great trunk railway of Japan, 2J5 inihs 
fioni Tokyo and 9 1 mile s fiom Ky6t6 Pojmlation (1889), 
162,707 , (1899), 244, It 5 It is the fouilh oi the chief 
cities of Japan In its \icinity (ID miles distant) lu 
I the celebrated jiotteries of 8eto, wluie the lust gli/ed 
j potteiy made in Japan w is jiroduced by Kato bhjio/ lemon, 

[ ifter a visit to China in 1229 Iioni Kato^s time 8(te 
continued, duiiiig several ceiituiies, to lie the cliief eentre 
of keramu production in Japan, the minuiactuie of 
porcelain being added to that of jiottery in the 19lh 
centuiy All the products of the flouushing indusiiy 
now earned on there and at otliei places in the juoviiik 
are transported to Nagoyi, eithei for sale theie or loi 
export to other centres of consumption C^ottou milk 
ha\e been established, and an exte nsive business is earned 
on in the embroidery of handkerchiefs Another w its 
celebrated manufactures is ariviatm nhiboriy or 
fabrics (silk or cotton), dyed so as to show ispotf* In 
relief from whicL the colour radiates It is further dis 
tingiushcd as tho birthplace of cUmmind enamejlling in 
Japan, all work of that nature prior to 1818— tvhen a 
j new eiejiarture was made by Kaji Tsunekichi — having 
been for purposes of subordinate decoration Quantities 
of cloisonne enamels are now produced m the town 

Nft0piir| a city, distiiet, and division of British 
India, Central Provinces The city is 1 1 25 feet above the 
sea , railway station, 520 miles east of Bombay Popula 
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tion (1881), 98,299, (1891), 117,014, (1901), 121,599, 
fihowing an increase of C5 per cent h nee 1S91 The 
town IS well laid out, with several jiarks and artificial 
lakes, and has numerous temples, with lino carving The 
suburb of Sitabaldi contains tho elm f Government build- 
ings, the houses of Furojxans, the railway stition, and the 
f>.intonmcnts, with fort and arsenal Thi garnson consists 
of detachments of Fuiojiean and native infantry from 
Ivamptoe It is tho luaelquarti is ot two corps of rifle 
volunteers Nagpur is the junction of two important rail 
way systems — the Gre it Indiin Ptn insula to llombay, and 
tho Bengal-Nagpur, now opened tliiemghout to Calcutta 
Tho large weaving jiopulation still maintain their leputa 
tion for ]uoducmg fine fabiies Two steam cotton mills, 
with 1398 looms and 00,000 spinelJes, employ 4000 hands, 
and work up 1J'"),000 ewts ot i iv/ cotton in tho year^ 
there IS also machine i) for ginning and pressing cotton 
J dueation is jueivnlcd by two aided colleges -the llihlop 
ind the Moms, calh d ilte i i mi sionaiy iiid a formei chief 
comimssioiui -with I'JH students in 1890 97, fcmi high 
schools, witli 1709 jmjids , a 1 iw sclie)c)l , an agrieultuial 
s( bool, with ae 1 iss loi the s< le ntitie ti lining of leaehcrs, a 
normal sehool, a/enani mission loi the management ot 
girls’ Hcliools , an Anglic in ind two Catholic schools foi 
1 uiopcans, with HO ])ojs and 171 giils Goejd boirding 
houses and common jjla}giounds liave bee ii established, 
tiid Intel school touinamcnts me eneouiaged by a lield 
games assoc 1 ition Thcicc aie scveial bln Hits and lead 
ing roonn, and in active An)iimiii oi Mahcmimedan 
sotie ty, be side s t iglit jii inting juc ?si s, issuing one Liiglish 
ncwspat>ai and tliicc in Miiitliiand Ilindi 

Tlio diutiK t ol Nac 1(1 h IS un aica ot JSH squuo miles , jioim 
lutioii (1881), 697, , (IHOl), 7^7 81),., (1901), 7^^1,584 showln^ 

an me te aso (il 9 ]H t cent lu^wccn ISSI and 1891, but a tlcc rtaso ol 
iiiurly 1 pci ecut between 1891 uml 1901, avtia„o clt nsilj, 199 
ptrsoiH put Ncpiaio rnilc Ixiugtlioluglust lutc lu the pruMiitc Ilu 
Uml uvuiiuc uml laltsiu 1897 98 wtiu Us 11,20 870, thomcnlemi 
<i assessment bciiig ]iist ovei 8 annas pet aeie , cultivated au i 
(1897‘‘98), 1 247,042 ueiee ol whidi 24 18S eieits vviie nneited 
tiom tanks and wells, ntinilui ol jtohee lOOS h«))s at sehool 
(1890 97), 19, to*), hung >1 8 per cunt ol tho main population ol 
sc liool going age tho liiglmst pi open tion m tho juovinee , gitls tit 
school, Jlu9, hting 2 poi cent , legistoiod death latc (1897) 90 
]KU thousaml Tho piim ipileiopsiiio millet, vvhe it, oil sieds, and 
<otton Iheie^ no two stt im tae tones toi ginning and juessm^ 
cotton at Kauiptie wine h is the t hie t ee iitio ot tiado Thodistiict 
IS tiavoiaoel by the two lines ol iiiilway v\1ik h imect at ICagimr citj 
total length, 9( mile H is ilso woll juovidcd with roaels 

i ho division ol N \( n 1 eonijuists tho five following disliu ts 
Nagpur, Hhamlaia ( hamla Wind hu, and Balaghat Area 21 127 
Mluaro nuliH ]»ojnihitn)ii (1881) 2,798 0 »0 , (1891) 2,982,907 
(1901) 2,710 71'<, sliowing an mcruiso ot S pii cent bttwuen 1881 
and 1891 but a eheiuisuot 9 ]iei eent boLweeu 1891 and 1901 , 
avuiago dtnsit>, 112 ]kisoiis ]« i (piiin imlt, languid fioiu 197 m 
Nagpin distiKt to 09 m ( lunidi 

NftgybiLnyAy a eoipm'ite milling town, pictur 
t s(|uely situated in neutli easleiii Ilungiij in the county 
of 8/11111141, with *)8tJ iiihabitaiits m IbUl and 1J,18 1 
ill 1901 TIuie aie a gymiiisuiiu, a Almonte convent, a 
ilmetoiy of mines, liosjntils, and sevtial other ofhees and 
public institutions its mines —gold, silver, Icid-^arc 
usuful, and mantged by tin state In tho bcautitul paik 
^r^joiany atelieis^ lieejucnted m summer by pupils of tlie 
patimng at ulemy oi Alunieli 

NUSybOCSkoreky 1 corponto town of Hungary, 
e ipital ot the eounty ot Toiontd, witli JJ, 170 inhabitants 
111 1891 and J(),4()7 in 1901 It has an asylum, sup 
l>(»itccl by tho Tiarists, au upini gymnasium, a school foi 
apprentices, a theatie, a <ii]Mt faetoiy, ind sevcril 
liuancial mstitutions lie sides tlie administrative ofliccs, 
there are a roval tiibunal, i loyal district court of justice, 
and a public piosecutor’s oflut 

Nanr«ny«d, a eoiporitc town of llungiry, cipital 


of tho county of Alse^-hthcr, with 6048 inhabitants in 1891 
and 7494 m 1901 Its f imous education xl institution, tho 
Bcthlen College, founded in 1G22 at Gynilafehcrvili bv 
Gabriel Bethkn, prmco of Transylvania, but tiansfcrrcd 
in 1062 to Nagycnyed, eontams a theological academy, 
an upper gymnasium, i normal school, and an elemental y 
school, with a iich libraiy and interesting collcctiom 
There arc manufactures of carved wood furniture and 
textiles The town has played an impoitant pait in Hun 
garian history'' In the Middle Ages it e iriicd on a 
flourishing tride, and lU cckbiatcd wine ccllais still exist 

NAgfyk^rolyi a corporate town m the north 
eastern part of Huiigaiy, capital of the eounty of hzatmar, 
with 13,993 mil ibitaiits in 1891 and 15,382 m 1901 
Besides the Government elc jiartments and a few ediua 
tional institutioiH of higher lank, theie is the bcxutiful 
castle of the (Amiits Kirolyi, with a large park and the 
statue of the cckbiatcd Ilungauan poet li me is Keilcsey 

Nasrykiklnda, a corpoiate town cf ITungi v, 
m the county of ’loiontil, with 22,92 1 inhabitants lu 
ls91 and 24,811m 190J Being one ot the ceiitic'^ ot 
the pioducc of the faiiiejii, vvhe at ejt the Built, its ti iftie 
IS busk and tlcmi melu tiy import ml Besieks wheat, it 
produce s also miny kinds of fine fiuit It w is once the 
se it of i jiuvile »■( d Strviii cli trict of emth Hungiiy, 
and the moiety ot its popul itmn i Scniin 

Nafiryszeben I (h 1 iiian, JJi ) mauHsti (lt\ a corporate? 
town ot Miingary, e ipit il ol the eounty of S/e ben, with 
24,700 mhibitanls m 1891 ind 29,577 m 1901 Besides 
sevcril public institution , Ibeic no mtcicstmg museums 
of tho Lutheiau Cliureh lud c^f the Cupithiau Assoeiitiou 
of Ti msydv luia It i the seal ot an iiiiiy eoips 

Nagryszombat (Cicimun, 7V^/mw), i coiporale 
town e>l Ilungiiv, in the eounty of IWsoiiv, v\ith 12, 142 
mhabitants in ls91 and 1 1,181 jii 1901 Among its 
institutions au a Konun Citholic scmmiiv foi pue sts, 
a g) inn isiuiii, in oi])hunge, ind muiy convents and 
1 c huie lies hi Tic e the tow ii is soiiietinu s e ilied Little Benin 
It w IS 111 tills town tint the t unoiis uchbisho]) md 
c iidmil Betel B i/m iny loiinded in 1015 the imiveisity, 
winch it the end ot the Iblli eeiitiiiy was traiisfc ric d to 
Lndajiest Among its industiiil e st iblishme nts the mo t 
impoituit aie a sugu ictmeiy iiid m mufae tones ot 
m itelus and iii ilt 

NagfyV&rad (Geimm, (tnjs umduu)^ (hut town 
of the eounty of Bihu, ilnngiiy It is ice itic if c nn 
melee, industij, and tiallie in its meient foil vei il 
ilungman kings irc eiitombeel Bopulititn (1891), 
38,557, (1900), 50,177 

Naini Tal, atcuvn md distiict of Biitish Indii, in 
the Ivuiiuioii division ol the Noith Me stem Bujviuees 
Tilt town is situated lu 29 22 N and 79 29 1 , 

0400 feet ibovc se i level Population (1881), 0570 
(1891), 12, tOs inunieipal income (1897 98), lls 2,21 070, 
incidence ol tixation, Bs5 11 9 jnr head Naiiii Tails 
i popiilai simt irium, md the suiiimei heidcpiaitc is of tlio 
goveiniuent oi the jnovmee It is situited on a lake, 
suncmndid b\ liigli inountams In 1897 the muiiieipality 
laised i leu i ol B 1, 35,000 Jen an mitnoved water supply 
Iho appiouh horn the plains is by the Bolulklumel and 
Ivumaon Biilw ly liom Baieilly, wliieh Las its terminus at 
Ivathgoelam, 22 miles bv e lit road Ihere are sevtial 
Luropcan schools, thiee ] amt mg presses (each issuing an 
Bnglish newspaper), Ixsieks ban leks and convalescent 
deixit lor Lurope^in soldieis, and a lirewciy 

3 ho (hstnet ol N viM Iai Lomprists tlio lovvci lulls of Ivumaon 
and tho adjoiinn;^ Tarai, oi submontano stup Area 2658 scpiaio 
nuks, poinilatiou (1891), 356,881, (1001), 306,362, shovMiig a 
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decrease of 15 4 per cent , a^erago density, 11 «> persons ]>or 
square mile Land revenue and rates, Rs 2,69 807, the incident© 
ot assessment being Its 0 6 9 per acre , cultivated urea (1896-97), 
262,484 acres, of which 366 weie undci tea , iiimilier of {lohte 641 , 
vernacular schools, 40, with 1064 pupils, registered death rate 
(1897), 37 per thousand 

NAirili a royal and parliamentary burgh (Inverness 
group) and the county town of Nairnshire, on the Moray 
iirth, 15 J miles east north cast of Inverness by rail Its 
dry climite, good beach, and golf-course draw increasing 
numbers of visitors yearly New hotels and a large 
numbei of new houses have lieen built, and the burgh 
boundaiy has been enlarged, the water supply is aliout 
to bo increased, tlie drainage system extended, and the 
harbour impro\ed The public hall contains a museum 
leading room, and library in connexion with an indowtd 
literary institute , there is also a seanan’s hall and library, 
and a convalescent home New ‘United Free and 1 stab 
hshod chinches lia\o been built 'J'liero is a secondary 
school Population (1H81), 4G15 , (1891), 4640 , (1901), 
5105 

Naiirnshirai a small maritime county in the noith 
east of Scotland, bounded on the \V nul S by Inverness 
shire, on the I by Flgni, and on the N by the Mor ly Fiith 

Area and } opuUtiion — In 1891 the biiioiiv «f 1 ciintosli 
foiimng jnrt ot the pan *^11 oi IJiqiihail and Logit Wtstd was 
trarisUntd to Ross sliiK from Jsiaiinsliin of paiiHlios luitly in 
1* Igin and partly in Nairn tin jiaiisli of i)yl\o and Moy ind )>ait 
of the pariah ot Arddatli wtrt to Ll^in , whilt of narislits 

<li\idcd bctwti n Naiiii and Invcrm ss Ciudoi was plat((I wtiolly 
111 Nairn, Daaiot and Dnmluhity wholly in Invciness, part ol 
Moy and Dalai ossio was added to the paiish ol Cawdoi, and ( roy 
and I)al( losH wasio divided Tin an i ot the county (foroslioK 
ovtluded) 18 101,245 atits, oi about 101 sqiuie miles Itio j»o}m 
latioii was, 111 1881, 10,40 » iii 1801 10 019 , in 1901 9291 On 
tin old aiea tdl ing land only (124,908 uns oi 195 3 squait 
miles), the iiumlwr of ]»(rsoiH to tin milo in 1891 was 91 

an<l tin numlitrot n<rcs to the ]uison 12 9 In the ngistiition 
nninlv the luqmlalion (htnastd Intweiii 1881 and 1891 hy ^ 4 
)M I tint Ihtwien 1881 and 1891 Ihoixussot ImtliH ovu dtaths 
wah 881, and tin dotrtaae ot the iisideut ))opiilation 108 Hit 
lollowing table gives partnulais ol biiths, dtaths, and maiiiagts 
in 1880 1890 and 1899 — 


Vear 

lit iths 

M irrm},( s 

llirtbs 

1 ( t ( cut «»f 

]S80 

110 

17 

2U2 

10 6 

1890 

142 

42 

20 • 

30 24 

1 S<19 

119 

57 

235 

8 9 


Tin birth 1 ill niarnij^i uti iiid doith lati arc all hi low 
tbosf f«)i S(otlind J he tollowing tabh f,ivts tin birth rite 
dt itli lati and miiriagt laii jici thousand ot the jiopnlitioii lor 
a stilts ot VI ais 



isso 

issi no 

1S»0 

1RI»1 Jis 

isn 

Riitli i itc 

27 20 

25 CG 

2} 90 

2» iS 

2S >1 

Dtatli latt 

31 )1 

16 .2 

' 16 56 

17 89 

18 07 

Marimgc i ite 

o 8 m 

4 81 

4 89 

4 70 

0 91 


Tn 1891 tlnro wire 1S91 (^aeht speaking 2*^**'^‘*08 in tht lounty 
and ono foiti^nei A al nation m 1S89-90, JL26,192 , 1899'-iy00, 
AJ7,86 > 

Adnuni^itration — The county nnitos with Elgin to return a 
number to Piihanient, and Nairn (910o), tin tounty town and 
only royal burgh in the tounty, is one of the Inveiness eroui> of 
parliamentaiy burghs Thut are four civil parishes and pait ot 
a fifth (( roy and Dahioss) all foiming the Naiin tombination 
The Jiumlx I ot )»aiij>trs and dependents m Septt niber 1899 was 304 
Nairn forms a shoiilldoni with Inverness ana Elgin, and a shtntl 
Kubstituto sits alteruat( ly at Nairn and I Igin 

Education -Jive sehool hoards manage 13 scliools vvlmh had 
an avtiag atlcndaneo of 1216 m 1898-99, and two voluntary 
schools (ono Roman ( atholit) had 92 Ihere is oin sccondarv 
school in tin buigh of Nairn, and the whole of the county and 
burgh “lesiduo grant is sjient in snbsiduing scitneo and art 
< lasses in that school, and cookery (lasses in the county schools 

AgncuUure - In 1898 the pcicentage ol cultivateif area was 
24 6 Barhy and oats are tht principal corn crops, covering 
about equal areas A great iniprov cineut has been notable in the 


breed of horses The following table gives the princijial aci cages 
at intervals ot hvo ytais liom 1880 - 


\mr 

Area under 
( ro|>8 

( «ni 

( lO] H 

e re« n 
e ropH 

( 1 ucr 

Perinnnont 
riutun. f j 

1880 

26 159 

9181 

4900 

10 030 

2188 78 

388) 

26,152 

9318 

4695 

9 91 1 

2191 14 

1890 

25,281 

90 >2 

4618 

6 1S7 

20 »4 38 

1895 

25,709 

9051 

16 iO 

8 626 

3 1 17 59 

1899 

25,748 

9022 

4601 

10 oil 

20S7 22 


III© following tabh shows tho live sto<k diuiug \\n same 
ytais — 


V ear 

lot'll 

lluiKes 

Tot'll 

e utLio 

( owR or 

Hi it rs in 
Milkt r( alf 

Shi 


1 »gs 

1S80 

1 >28 

59 )5 

1791 

20, 

108 

720 

1885 ! 

1188 

5817 

1891 

It 

1 s 

7 

1890 

1179 

r‘l26 

1812 

18 

111 

788 

3 895 

14>1 

6199 

177 3 

18 

{{5 

()Sl 

1899 

1529 

0216 

1991 

19 

160 

690 


Of the 352 lioldings in tho (oiintyin 1899 the aveingt si 7 o 
was 73 ados, 10 2l]»Lrttnt \v(r(Mnultrr> a(u« 11 2 IxtwMn 
9 and 90aius, and 49 19 oven 50 acus I In itiimbtr lutwiin 
50 and 100 atrt s was 7S , In tween 100 and 100 79 betwtou {00 
and 900 9 ono between 900 and 1000, and om over 1000 11 m m 

vv do 12 767 atrts under wood in 3899 At tin census ol 1891 
11 10 men and 359 women wtio engaged in agiKultuu 
Jndustnib and Iradi — Ajiait liom tliKo distllldn s an<l some 
sandstone and gianito qnainos tlnro is no uuhistiy ixcipl 
li lung In iho disliiet of tht nvd Nairn iOOO salmon wtii 
I aught by ti\(d in ts in 1898 

Aujiioiii in s Kvmiim ][iH(n)y <f Moiay and 
hdmlnirgli, 1897 ( Rvin J/intonfaJ Nami^lnx Nairn, ISO i 

History o/ the 1 an^h of iuldrnm Nairn, 1898 I he ( id kin 
Sands N uin, 1899 - (uadi to Eaini Nairn, 1899 - Jwid 

of the IhainH of Candor (‘spalding ( lub) Ldinburgli 
1859 — 1 G AIainiiu JInfnnf of ( avdoi (dasgow, ]89i — 
W Trsiii < tncial Vkw of the Arfrmdture of thi. (ountics (f 
Naim and Moray I ondon, 1811 Riiomi ( uuK ksiiam 
Place Nairn s of J^airnshur^ 1897 — AV Lmm iiunnt Cwitoms 
Social and local Niiin, 3899 — M Maidonmi) Jhe Loxi 

nanteri of Moray and JiOSH Nan ii, 1892 — ( Bviv J la (lota 

Cairni and Virdci Naiin, 1899 (w VI a) 

Najibabad, a town of British India, in tin Bijnoi 
distru t of the North AVlhG in Provinces, 51 iiuIlk loutli east 
of Hxrdw ir JVipulation (1891), 19,410, munu ipil inroim 
(1897-98), Its 1 1,101 It vvis foiindid in tlie middle ot 
the 18th etntnrv by i Ivoliillx tliitf, xnd still tout tin 
stveial architeetui il monununtsot lUilnlli mxgmfuein 
It has i st liion on th( Ondh and Itoliilkhind Kulwav, 
with X junction lor the bi uuh to Kotdwai i I here is coi 
sideiabk tride in timber, Migii, and gi un, and it ])oss( ‘-sts 
mamifaeturis of metal wait, kIuxs, blankets, and eotton 
(loth Tht nxwab of N ijibabad was x niigli xder during 
tho Mutiny 

N&kSkOVf 1 seaport town of I Icnmaik, county Maribo 
at the head of a wide bxy at the west end of the island rt 
Littland, 31 miJts by rail wist of Nyk)oljing, with a Ixigt 
siigxr fxetory The ehurcli datts tiom the beginning ol 
the 1 5th eentury u stored m 1859 and 1897 Hit jioit 
Wcis entered by 1016 vessels of 58, 5S5 tons, and thaie d 
by 948 of 57,598 tons in 1899 ro[>ulation (1880), 
5278, (1890), 6722, (1901), 8310 

NAinury a province of Belgium, boideiing on tin 
Belgian provinces of Hainan t, Brabint, Liege, and lux 
embuig, and on Prance It possesses coal mints, tiujiloy 
ing 2600 workers, iron mines (550 woikers), maibJt, 
building stone, and i>av ing stone tjuanies, and Jiintstoiu 
juts, employing 3400 workers, jilisfie days and slates 
In general of littlo fertility, except to the north of the 
Meuse, tho soil produces especially oits, potatoes, rye 
beetroot, and fruits (apples and plums) Woods, oetupy 
mg 27 per cent of the surface, give cover to the fox, 
the deer, and the boar The most noticeable industries 
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Aie gla<»«,j cutlery, and the manufachiro of chemical 
products and of beetroot sugar The province is divided 
into throe administrative arrondissements, the capitals of 
which aie Namur (32,223 inhabitants in 1900), Dinant 
(7 *>12), notable for its picturesijuo situation on the Mouse, 
uid PhilipiJcville (1217) Namur, with an area of 1414 
square miles, is one of the least populous of the provinces 
of Belgium, having (1900) only 340,512 inhabitants, or 
J45 im sipiaro mik The population, 31 5,790 in 1 876, has 
thus undergone an increase of 12 per cent, agiinst 27 7 
[>Lr u nt in the same [icriod for the wholti of the kingdom 

Nfltnnurf a town of Btlgium, capital of the piovinci 
of the same name, 37 miks south east of Brussels by rail 
Kill ways connect it with tlu chuf Belgian towns and with 
Frinco, the duihy of Liixeuibuig, and Prussia Population 
(1880), 25,554, (1900), 52,22 5 

NAI1&il1flO| a town on Vancouver Island, British 
(^jlumbia, with valiiabli <oal mines in the luiinediate 
vuinity It IS (oniK c ted with Vii toiu liy tlu hsfpumalt 
and Nanaimo Biilway, and has a daily steamer service to 
Vancouver J*opulation about 5000 

NfllflCyi the old (apital of Ijorraiiu and diuf town 
of the l<r<mh dipirtimiit of Meiiithe ti Mosflle, 218 
miles from Pans by lail Tlu population in 1886 was 
b9, 163, in 1896, 8 5,668 (96, 50t) in tlu commune) 
102,463 in 1901 It has doubled siiui 1870 by reason 
of the largo numlxi of Alsatiins and of peopk tiom M<t/ 
(and its distiut) who ttuisjKntod ilun tamihes and in 
dustnes lure iii oidii to piestive tluir Picneh nationality 
riu town has lain mack the liead({uaiti is of the geneial 
lommuid of the 20tli (O)jtH (Vanthi, owing to tlu sub 
division of tlu ()1<1 6tli ( 0 )/>h dairntf of (^lalons sur A1 uiu 
To facilitap) till trafhi of tlu Pastern llailwiy (tlu lim 
from Pans to Aviiiourt and Stiasbuuig), a ciiiulai lail 
way has been <onstnut(d skiiting the town on the noith 
east At tlu poit on tlu Minu llhiiie lariil the shipping 
totih a toiirugi of about 217,100 i leh )cxr, the goods 
larriod consisting ot iMiildiiig nutcrulH, non ore, <oal, 
wood, ifec In 1892 a statue of (3aud( (folee, calkd 
1 orraiii, tlio k kbi it id hieiiih aitist of tlu 17th tentiiiy, 
was iT(ct(d, 111 1896 i nionununtal obelisk to roin 
inornorati tlu intirview bitwtin J5csident Caiiiot and tlu 
(Iraiid Diiki (^mstantiiu of Uiissui in 189 5 m iHSq a 
pyrimul in honoui of J)i Cn\an\, the (\])loi(i of tlu 
Amazon , ind a staliu of feunu? d Vu, a upiodiictioii of 
that fioited m l*aiis, with busts of tlu fine ituiist (Irand 
villo and of tlu satnual jioit (Inngoire Naniy his bnn 
asso( latod in rtv ent >eais with tlu lu w school of liypnotism, 
fui u disLUssion ot wliuli see il\iNorisM 

NAndffftOrii a feudatoiy state of India, in tlu 
Ohhattisgani division of tlu (Vntiil PioMiieos Aiea, 
905 square niih s Poi>uI ition (18sJ), 161,3 39 , (1891), 
l83,M()b, (1901), 126,1-11, avciage duisitv, 1 59 iKisons 
per square luiU c sti mated ic vtnut, Us 2,61,000 , tribute. 
Us 70,000 'Pile state owes its oiigm to a grant fioiii i 
ni|a of Nagpni to Ins family ]>iu st in tlic 18tli century 
The prcsint dm t is i ininoi, and tlie adininistiatioii is 
under Biitish contiol 'PJie state has Jong been well 
governed, and has ck lived additional piosjierity from the 
lonatruqtion of tin Bingil Nagpur Uaihvay, which has a 
station at Uaj narulgaon, tlu ca]iitil Hcie there is a 
steam cotton mill, with 156 looms and 14,868 spindles, 
employing 800 hands, and using np 1 5,528 cwts of cotton 
annually 

NAIlkln0. the eajutal of the provinces of Kiangsu 
and Anhwei, China Since 1880 Nanking has been 
slowly recovering from the state of rum caused bv 
the Taiping robollioii Barely one fourth of the area 
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Within the walls has been reoccupied, and though its 
ancient industries— chief of which was silk weaving — are 
reviving, no great progress has so far been made As 
the fseat of the provincial government, however, which 
embraces the three provinces of Kmngsii, Kiangsi, and 
Anhwei, Nanking is a city of first-class imi>ortanec Tho 
viceroy is the most powerful of all the piovincial satraps, 
inasmuc h as he controls a larger revenue than any other, 
ind lias tho command of larger foues both na^al and 
military His importance is further enhanced by the 
f i( t that, in addition to his othei functions, he is super- 
intendent of foieign iiade for the southern jiorts, mclud 
ing Shanghii, a position whuh gives him great weight in 
all jxjlitKal questions Nanking was made a treaty poit 
by tlu 15 dull ticaty of 1858, but it was never formally 
ojMLiud Its pioMinity to Chinkiang, whcic trade hid 
est iblishcd itsi If wink Nanking was still in the hinds ot 
the rebels, mule its ojiening ot little advantage, and the 
point was not picsstd It was mule a jihre of call foi 
tlu landing ot ])issengeis by steamer in 1878, and m 
1S99 it w IS voliintinly thrown oiien to foieigu tnde by 
the Chinese (loveininent It continis an arsenal tor tlie 
minutictiut of munitions of war, as also powdei mills A 
n IV il < olle gt w IS optnofl in 1 890, and an impel lal mihtaiy 
(cillege a fe w years 1 ltd undti foreign instuutois Want 
e>f system inel ot continuity in the method ot instruction 
appeals to be nullifying those piojeets The jiopnlation 
is cstimxtcd at 110,000 Iht onl> foreign lesieknts are 
missionaius (mostly Anuiuan) and employes of the 
('limesc Cioveinnunt The only piiblu ftituie of interest 
in N inking is the so called Ming Tombs, be mg the mauso 
hum of Hung Wu, tlu fejundci of tlu iMing dynisty, and 
one or two oi his successors They lu out side tlu easteiu 
w ill of tlu city, but tlu> aie ill eaied foi and rapidly going 
to eleciy 

Nanningfi 1 tie ity pmt m tlu province of Kvvangsi, 
diini, situatc-d on the West iivei, 250 miles above 
AViiehow inel 170 miles from Clinton It is the highest 
point on the West nvei which is ueessible foi ste un 
ti ithe I lom (Snton, as fai is Wile liow, tin Jivti Ins i 
minimum ekj)l]iof S tnt, but on the sntion fiom VVuehow 
to N inning not more than 5 oi 1 feet aie loiind eluiing 
VMiite 1 I he tovMi is of eonsiek lable size, with a pojml itiou 
ot 10,000, ind eoiislilutes the e liic f maikt t on tlu southtin 
fiontui Its ojnning was long opposed by the Fieneli 
(loveinnunl, who Inel ae()Uii((l tlu light to build a lailw ly 
to it from loiigking, by whuh they ho]ud to divert tin 
tilde thioiigh then own jiossessioiis llu ]»eut Ins only 
been lUily dediieel opdi, but triek is cxpnted to be eon 
siekiibh Nivigition by siinll nitive be>ats is opni 
westwiids into \urman as fai is Pose 

Nansen, Fridtjof (18C1 ), Norwegian 

e \ploi or »Sn l^oi Alt Bl eiioNS and Oroe kai HY 

Nanterre, town and poit on the Seine, arrondissc 
ment of ht l)t nis, deputmont of Seine, I ranee, 6 miles west 
north west of the Inv ilide s, Pans, on the railway to St 
Geinuin ind at tlu foot of Mount Vakrien The jirin 
eijttil inumfaetim is that of aluminium, it is also noted 
for takes, and stone is epuurud in the vicinity Poit 
tiafhe, 1900, 15 5,850 tons 33io crowning of tho Reiso 
Queen, a custom handed down from mediaeval times, is 
annually obsemd with considerable ceremony Nan 
teiie (the aiuieiit Ktmj)forlmii7n oi Nevietodm'win) owes 
Its oiigin to the shrine of Ste Genevieve (420-512), whose 
name is still associated with various places m the town 
and district The combined jinson and mendicity dep6t 
foi the department is a very large institution, about two 
miles from the town 3'he jirison is capable of containing 
1500 persons, and the mendicity institution 2900 About 
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7000 men and 2000 women pass annually through the 
latter establishment Population (1891), 5056, (1901), 
14,140 

NftfitOSy capital of the do^mptmcnt of Loire Iiif6ricuic 
and the most populous town of Brittany, situated, 217 
miles from Pans by rail, on the right bank of tlio Loire, 
’\>luch here divides into several bianclits The niiritime 
]>ort of Nantes, reached by the ship canal from the road 
stuid of St Nazaire, has been much improved Booms have 
been built, and a slipwiy facilitates the rcpainng of ships 
The port extends ovei a kngth of about a mile and a Inilf 
The outer poit as far. as Cinntenay has a hngth of o\er 
hxlf a mile The primipil qujiys extend along the right 
bank of the branch which flows pist tlit town, and on the 
western shore of the ishnd of (llonettc The depth of 
watei alongside these (pia^s \ mes fiom 10 to 20 feet 
their total length used foi tiading purposes is 5 links, and 
w iiehouses cover an area of 17 acies The rivei poit 
occupies the St helix and ^fadeleinc branches, and luis 
quays extending 2625 feet, with an a\eiago breadth of 130 
feet Fin illy, on the hi die is a thud poit foi inland 
navigation, with a length of 4100 feet inel an avciigc 
])reidth of 80 feet All these epia^s are bounded b> 

1 111 way lines along the right bank of tlm iiver, which tin 
railwiy to St Nazuu follows On list Dccomliei 
theie weio 210 shi]»s of 77,474 tons itt idled to tho poit, 
ill but 04 being coasting vessels In 1S99, 281 1 vessels 
of 5')!, 701 tons enteied and 1029 of 6()7, 355 tons cleared , 
the foreign trade was repiesoiited by 482 eiitiinecs ol 
278,012 tons and by 5G0 clearances of 309,208 tons, the 
number of Fieneh vessels engaged tliciein being 188 of 
81,058 tons 33ic \ due of expoi ts re iihcd X79 1,790, and 
that of imiiorts <£2,540,000 The chief unpoits au fine 
sugir (law) — Nantes impoits moie of this commodity than 
any othe r port in Fi inee— cere ils, eoeoi, wood for building 
pui poses, eoftcc, hemp, olive oil, cellulose pulp, wine, 
eoppei, and m inure Tho expoits uo gram, fioui, and 
lehned sug ir Tho V lench colonies, h ngl ind, Swt eh a, and 
Norway fuiiush the impoits — the e \poits being des]) itched 
to hnglmd, the Irene h e ulonies, anel Belgium The eluef 
mdustiies lie sugii leiiiiing (30,000 to 15,000 terns aie 
imported, miinly from Fn neh tokmits), the minufictun 
of soip (piodueing 15,000 tons), tin husking of riei 
(9000 tons), and the nunufi(tui( of woollen iiid cotton 
iabnes, 1507 tons of which are ex[)oited Tliiity three 
firms nunufactuie ilmnntiry jires rves of fish, esju cully 
s inline s (4000 to >000 tons ir txport(d) ind ol 
Mgetiliks m tins Tin firms engigtd in stdling liid, 
lx ( f, anel fish cxpoit 1000 tons In 1899, 4,230,000 eidue 
feet of June wood import d from Noiwiv and 1 inland 
W( i« used in the miiiufaetuu ejf wood jmlj), whnh juo 
due eel 8800 tons of i>i|xi Scveril films in iiiufii(tui( 
blocks of comjiressed coal dust, and it is a ouiious fact 
tint 12,000 tons of coil thus piepand lu expoitul to 
hhigland The minufictun of biscuits is impoitint one 
firm making 80 tons daily The milUis’ tiadc is ot 
modern fstihlishmcnt One mill iloin tieats 400 to 500 
tons of whe it duly Oin taetoiy sends out aniiuill\, 
uuoiigst othei eh( niiuil productions, 7000 tons of an acnl 
extracted fnun the chestnut Nantes has woikshojjs 
turning out machinery, boilers, iiiel non fi imc woik, and 
has also shijibuilding yaicls, foundiies, foiges, bell foundries, 
ind tanneries Tluio are 50 nuiseiy gardens and mann 
fieturers of bottles, stained glass, and tobacco (1800 woik 
men) Population (1886), 110,638, (1901), 128,319 

NAntiCOkOf a borough of Lu/ornc count >, Penn- 
sylvania, USA, on the Noith Branch of Susepuhanna 
river, and on the Cential of New Jersey, the Peniisylvama, 
and the Delaware, Iiackawanna, anel Western railways, 
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in the eastern part of tho stite', at an altitude of 540 feet 
Its site 18 level, and its plan fanly regular It is lu the 
anthracite coal region, is 8urrounde<l by mines, and its 
industiics consist chuliy iii mining and shiiqung coal 
Population (1880), 3884, (1890), 10,044 , (1900), 12,116, 
of whom 5055 were foreign bom 

Nd.ntwich| a muket town in the (hewt jtarlia 
haineiiUry diMsiem of Cheshire, Ingliud, on th(^ inei 
Weaver and the Noith Westirn and (.ual Western ml 
ways Shrewbndge Hall, louneily a jnnate nunsion, 
was converted into the hnne baths hotel 1<u casts of 
rheumatism, gout, and general debility Be ^idc s its m iiiu 
fictoiies, the town jiossi sses t innorie s and an non foundiy 
It 18 one of the finest foxhunting eouties lu tho (e)Miiti>, 
lieing witlmi e is\ distuiee of seve i il luee ts l‘e)pul itioii 
(1881), 7495, (1901), 7722 

Napierp town m Hiwkes Bay county, New^ Zealand, 
155 mile s east by south of Nt w Plymouth It h is i iiheay 
communication with Welliiigtejn, New Plynie)utli, uiel tho 
Wan iiaj)i, Wanganui, anel Minawatu distnets 3ue 
j>l lilting, the sinking ot aitesian wells, and i line esplanade 
by the biy hive much improved its ajqieaiaiKc anel com 
tent The laigo bieakwiter, wliidi will supersede llit 
iinjicifee tly slitlleieel Port Ahuriii, is ne uly com|)kle(l 
33io iinpejits 111 1898 weie only £l81j48(», while the 
exjeorts leached £1,11 3,242 In 1900 tlio jinpoits weie 
£219,000, but expoits had lallen to £770,000 Pojmla 
tion, 9015 

Napier and Ettrick, Francis Napier, 

Bvron [9th Biron Najiiri of Meieliistonn, and 1st 13 iron 
I thick of httriek] (1819-1898), Biitish diplomatist, 
was bom in 1819, ind succeeded his fatliii in the i>eeiage 
in 18 34 lie entered the diplomitie seniee in 1810, and 
w IS einplo}cd in successive jiods it Vicnn i, Const intinople, 
Najiles, Washington, and The Higiie Dunng this time 
heeiniedtlie hi^hf st o]>imons both it home ind ihioad 
In I860 he became ambissadoi at St Peteisbuig, and in 
186 4 it J5irbii In 1866 bo w is ipjxmited goveiiioi of 
Midias, and was at once confronted with a se nous 1 uiiine 
in the nortluin elisluets In deihng with this and other 
piohhnii he showed gie it activity and jnaetieai sense, anel 
he eneouragid jmlilie. works, jiaiticul irly irrigation In 
1872 he ae ted foi a few months as Viceroy, aftei Lord 
A li^eVs assassin it 1 oil , melon Ijord Noithbiook’s ajiponit- 
ine nt to tlie olliee he ic tinned to Pnglanel, being crested a 
bnou ed the United Kingdom (Baron Ittink ol Lttiiek) 
ioi Ins SCI VICOS lie continued, bntli ni hngland and in 
Scotland, to tike gioat niteiest in seuiil epiestious lie 
was foi i time a meinbei ol tlic T ondou School Boaid, and 
he was ehinman of the Ciolteis’ Coiiinii^sion in 188 3, tho 
lesult ot which w is the ippointment of i peim inent body 
to deal with epiestions afh cling the Scottish erofteis and 
eejtlars Pic died at Ploieiiee, 19th Deeemljti 1898, 
le iving a widow and three sons 

Napier of Magfdaia, Robert Corneiis 
Napier, Isl Bvkon (1810 1890), Bntjsh field 
inirshal, son of M ijoi C9iiile,s Fiedenek Napur, Boyal 
\itillcry, was horn it Colombo, (\ylon, on 6th December 
1810 He entereAl the Be ng il Engine ers fiom Acidise oinlxj 
College on the 15th Dteeinbor 1826, and aflei tlie usual 
coiuse of instruction at Chithun, ni lived in Iiielii m 
Novombei 1828 P'or some ye irs li< was einjjloyed in the 
iirigation hi inch of the Public Woiks J)t j) irtine nt, and in 
1838 he laid out the new hill station it Diije fling Pro- 
moted captain in January 1841 he w is u])])Ointed to 
Hiilund, where ho laid out cAntomm nts on a new jiriiieiple — 
known as the Napioi system— foi the troops returning from 
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Afghanistan In December 1845 he joined the army of 
the Sutkj, and commanded the Engineers at the battle of 
Mudki, 'where ho had a horse shot under him At the 
battle of hiro/shah on the 31st December he again had 
his horse shot under him, and, joining the 31st i^gimtnt 
on foot, was severely wounded in storming the entrenched 
Sikh camp Jlo was present at the battle of Sobraon on 
10th February 1846, and m the advance to Laboie, was 
mentioned m despatches for his services m the campaign, 
and received the medal with two clasps and a brevet 
majority Ho was chief engineer at the reduction of 
Ivote Kangra by Brigadier (lencral Wheeler in May 1846, 
ind received the thanks of Government Ho was then 
ap]»ointod eoiisulting engincn r to tlic^ Punjab Besident and 
Council of ilegcney, but was again called to the field 
to direct tlie siege of Multan Jit was woundtd in the 
attack cm the cninnehed position in ScptemWi 1848, but 
was present at the action ol Siujkhand, the captuie of 
the suburbs, the successful storm of Multan on 23rd 
lanuiry 1819, and the suncndci of the fort of Cheniotc 
He then joiiicd J/Jid Gough, tcjok juit, as coinnianding 
C3ngineer of tho right wing, in the battle of Gujrat in 
February 1819, accompanied Sn W It Oilbeit in his 
pursuit of Ihc Sikhs and Afgluns, and w is jircscnt at tlm 
piKs.ig(5 of the Iii( lum, the sun c rule r of the Sikh army, 
and thci surprise of Attock lor his services ho was 
mentioned in despatches and rttcivcd tho mecUl with 
two clasps and a bicvet Iicutcnint colonelcy At the 
close of the wir NajJicrwis ai>j»ointcd civil engineer to 
the board of adniinistuition of tho annexed Punjab 
juovinct, and caiiud out many important jmblic woiks 
dining his Umiio of c>fti(o In Deeeinber 1852 lie 
commanded a column in the fust ITi/ari expedition, and 
in the following year ngunst tlm Boiis, and for Ins 
services in tlieso eanijiaigns was mentioned in despatches, 
leceivcd the special thinks ol Gov ei nine nt, the medil and 
clasp, and a bievet colonelcy lie was ap])ointed military 
sec re kiry and adjutant gem lal to Sii I ime s Outram s force 
tortile relief of Lucknow in the Indian Mutiny in 1857, 
was engagod m the actions of Alangalwai, Alambagh, uicl 
Gharbagli, and the lust lelicf of Lucknow Ho diieotcd 
t he clc fc nc 0 of Lucknow until tlio second relief, when ho 
wis severely wounded in crossing a very exposed spuo 
with Outram and Havelock to moot Sir Cohn Cami)bell 
I To was chief of the stalF to Outi iin in tho defence ol tho 
Vlambigh position, and drew up tho plan of ojicrations 
tor Iho attack of Lucknow, which was ai>provccl by Sir 
Golin Cimpbcll and earned out by Napier as bug idler 
giiieral cmninanding tho hnginccrs, in Maich 1858 On 
tin fall of Lucknow Napici was most favourably mentioned 
m dtsj)atches, and maclo C B Ho joined Sir Hugh Hose 
as second in command in his march on Gwalior, and com 
maiidtd the iiid biigade at the action of Morar on the 16th 
June On the fall of Gwalior ho was entrusted with the 
task of pursuing the e neni} AVith only 700 men he canio 
up with Tanti i Tc)pi md 12,000 men on tho plains of 
laora Mipur, and eomiilitely defeated him, capturing all 
Jus guns (25), ammunition, and biggage On Hir Hugh 
Hoses departuie ho took coinmaiiel of tho Gwalior 
division, captured J^aori in \ugubt, routed hirozshah, a 
])riiiew ot the house ot Delhi, at llanode m Deeembor, and, 
in January 1859 Mice cede el in see urmg*’ tho surreneier of 
Man Singh and Tantia Topi, which ended the war For 
Ins services Napier received tho medal with three chsps, 
tho thanks of Parliament and of tho Indian Government, 
and wais made K C B 

In January 1860 Napier was appointed to tho command 
of tho 2nd division eif the expedition to China under Sir 
Hope Grant, and took part in tho action of Sinho, tho 
utorm of tho Peiho forts, and the entry to Poking h or his 
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services ho received the thanks of Parliament, the modal 
with two clasps, and was promoted major general for 
distinguished service m the field For the next four 
years Napier was military member of the Council of the 
Governor General of India and, on tho sudden death of 
Lord Elgin, for a short time acted as Governor General,, 
until the arrival of Sir W T Denison from Madras In 
January 1865 he was given the command of the Bomba jr 
army, in March 18()7 he was promoted lieutenant- 
general, and, later in thit year, appointed to command tho 
cxficdition to Abyssinia, selecting his own troops and 
making all the preparations for the campaign He arrived 
at Annesley Bay in the Bed Sea 8arly in January 1868,, 
reached Magdala, 420 miles fiom the coast, in April,, 
stormed the stronghold, freed the captives, razed thc3 
jJoee to the ground, returned to the coast, and on the 18tb 
June the last man of the expedition had left Africa Hty 
received lor his services tho thanks of Parliament, the^ 
war medal, and a pension He was raised to tho jiecrage,, 
and made G B and G C S I The freedom of the- 
Cities of London and Edinburgh was conferred upon him,, 
with j)rt sent ition swords, and the univcisities bestowed 
upon lum honorary degrees In 1869 he was elected 
a ft How of lilt Bo} il Society He held tlie command in- 
(hief m India for six years fiom 1870, during which he 
did much to Ixndit the army and to eneouragi good 
shooting lie vv is promoted general m 1874, and 
ippointed a colonc 1 ctimmanelaut of the Boyal J ngineers 
In 1876 he was the gmst of the Geiman Ciovvn Prinro 
it tlie military manteuvres, and from that ytar until 1883 
held the government and eominind of Gibi iltar In the 
(rilKil state of affairs in 1877 he was nominated com- 
mxnder in chief of the foiet vvbieh it w vs proposed to s( nd 
to Constaiitmople In 1 879 lu was a intmber of tho Boyal 
Commission on Army Orgimzation, and in November of 
that year he rejueseiitod Quttn Victoria at Madnd as 
ami) issador extr lortlin iry on the occasion of the second 
inarrugc of the king of Spam On tho Jst Januaiy 
1881 ho was promoted to bo field maishal, and in 
December ItSRG appointed Constable of the Tower of 
1 ondon Ho died in London on tho 14th January 1890 
Ills remains lecdvcd i stito funcial, and wen buiud 
in St Pauls Cathedral on thi 21st lanuary He was 
twice nmiud, ind kit a laig< fiinily by each wife A 
statue of lum on lioiseback by Boehm was cneted at 
eVikutta when he left India, and a rejilica ot it was 
aftdwaids sit up to his memory iii VVatcrloo Place, 
Loudon (ii H V ) 

NsipleSi a city and tho duef town of a piovinee, Ital}, 
situited on the north shore of the Hay of N allies, 161 mik s 
by rail eist south east of Boine It is the seat of a ])ie 
It (lure compiising the sulvpu f( ctures of Casona, Pozzuoli, 
Caste 11 amnuui, and sixty eight communes According 
to the census of 1881, the population of the province 
w IS 1,001,245, and the cit^ 493,115, and m 1901, 
1,135,906 and 561,7 31 resjieetively In the later jeais 
of this period there was a constant increase of births and a 
low de ith rate (see below) The city projier is about 1 2 
miles in eiicumftrcnce On the north east shore of the bay, 
opposite tho ancient site of Pom})cii, sUnds Nuova Pompeii, 
where is situated tho famous sanctuary of the Madonna di 
Pompon On the north west shoie the grotto of Pozzuoli 
(or Posihppo) has been strengthened by supporting arches,, 
without which it threatened to collapse Another example 
of Boman tunnelling is the neighbounng gallery, now dry, 
bored to convey water to Cuime from tho Lake of Avernus 
A tunnel for the railway and steam tramway also runs 
through the jiromontory of Posihppo It is 826 yards 
long, 13 jards high, 11 yards broad, with pavements for 
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foot passengers 8 feet broad, and with a lift in the centre 
giving access to the new Pbrco Savoja A penal settle 
ment is situated on the island of Nisida, and the Royal 
Park of Astrom should be mentioned The Lake of 
Agnano, as it formerly existed, was also an extinct crater 
more than two miles in circumference In 1870, how 
ever, it was drained and cultivated, to the great improve 
ment of the air In 1883 the island of Ischia (famous 
for its thermal waters) was visited by an earthquake, dur> 
mg which some 4000 mhabitants and visitors were killed 
The Via Caracciolo was finally completed in 1891 

The Hisanam^vto —The curve of the bay is continually being 
modified by the filling up of the gulf, but indeed, since the cholera 
epidemic of 1884 the whole city has been rapidly modified by the 
RieawimewtOt an undertaking designed to punfy the city by destroy 
mg old houses and/bnifaci, and by constructing large new thorougn 
fares flanked by hygienic dwellings 8ome two thirds of the 
work originally planned has been executed, and the remaining 
third IS to be completed at an approximate cost ot £1,600,000 
The funds foi the undertaking were furnished partly by the state, 
which provided 75 000,000 lire (£3,000,000), and partly by the 
Risanaraento Company, which has a capital of £1,200,000 The 
work of Risanamento provides labour for a laige numl^r of men, 
but otherwise it confers little benefit upon this class of the ^pu 
lation to whose means the new houses are not adapted Working 
class houses, properly so called, have not been constructed The 
old area of 1950 acres has been increased by the districts of Yomero 
Nuovo, near San Martino Ne^u Quarters — Santa Lucia, near the 
Oastel dell Ovo , the Sant Efremo quarter, behind the Albcrgo 
del Poven , and the districts of Vasto alia Ferrovia , Sirignano 
alia Riviera Margherita , the Amedeo Extension , the Avenue 
Prinoipessa Elena at Mergellina, and the Paroo Savoja upon the 
Posilippo Hill By degrees the narrow streets and alleys or Porto 
Meroato, Pendino, and San Lorenzo disapficar and aie replaced by 
larjTO thoroughfares, and the famous lanes (Vicoli) of Santa Lucia, 
witli their horrible filth, have also followed suit 

Commumeatwjiit and, Lighting — A more rapid system of city 
communication corresponds to the growth of the network oi 
streets The tramway service is exceedingly complete, and on 
some hues electno traction is employed Within a short time 
electricity will be employed throughout the city The use of 
electric light is also rapidly extending and it is already used fot 
the illumination of the theaties, the railway, the hotels, factories, 
arcades, and the principal streets 

JVtUer mpplif — The cholera epidemic of 1884 led also to the re 
organization of the water supply Previous to that date concea 
sions had been wanted for this purpose First under the manage 
ment of an Enmish, and then of a Ironch company, the works 
which bring the water from the sources of the Serino, on the 
Avellino Hills, ha\ o been completed The exact spot is the lower 
source at Urciuoli, 1050 feet above sea level, which gnes a minimum 
supply of 30 800,000 gallons daily The higher source at Acquaio 
has not yet been tapped The aqueduct, which measures fiom 
5 to 6 feet in diameter, runs for a distance of about 40 miles 
to Cancello, passing through 49 tunnels of an aggregate length 
of 10 miles Thence the water is forced through metal syphons 
for another 15 miles to the reservoirs of Ca^iodimonto and Soudillo 
The gradient is one half jier thousand Some thirty communes 
near the line of the aqueduct draw fiom it their water supply 
The work cost £1 400,000, and the water, which is of excellent 
quality is supplied at about 1 s 2d per 1000 gallons As a result of 
the improved water supply, ISaples has been exempt from epidemics, 
and the average mortmity from infectious diseases has fallen to 
7 25 per cent, a figure lower than that of any European capital 
except Brussels, where the aveiage is 6 49 per cent The reformed 
sewer system has also contributed to this result The outfall of 
sewage is beyond Cape Misenum in the Licola marshes, whither 
the sewage is carried oy two large urban collectors through Cuma 
and Coroglio 

GaMJLes Churches^ <5c — Castcl Gapuano, formerly residence of the 
princes of Anjou, but chosen in 1540 as the Law Courts, is 
oemg restored on account of its insecure condition The Law 
Courts have therefore been transferred to the Institute of Fine 
Arts Oastel Kuovo will become the municipal palace as soon as 
it IS freed from the old building which surround it Within 
niches in the front of the royal palace have been placed, by 
commission from Kmg Humbert, the statues of Roger the Norman, 
Frederic II , Charles of Anjou, Alphonso of Aragon, Charles V , 
Charles III , Joachim Murat, and victor Emmanuel The royal 
palace of Capodimonte was, until the summer of 1900, chiefly 
used as a modern picture gallery and armoury, but was rarely used 
as a royal residence, except by Queen Marghenta, who retained 
a small suite of four rooms Victor Emmanuel III has, how 
aver, made Capodimonte his principal summer palace He has 


L E S 73 

enlarged the munds, removed the picture gallery to Caserta 
and refurnished the royal apartments The archbishop of Naples 
need not neoessanly be a cardinal, but is usually of noble biitli 
Tlie religious houses suppressed in 1868 have l»een in great pait 
reconstituted, but they no longer figure as recognized coriiora 
tions Among the more noteworthy Neapolitan churches should 
now be mentioned Sant Anna dei Lombardi mth the picture of 
Christ by Modanmo (Guido Pagamin) the sacristy of San 
Domenico Maggioi-e, with the remains of ten pimces of Aragon , 
and San Severo, containing valuable sculjitiiies by Samniwtiuo 
Queiroh, Corradini, and Celebrano There are six non Catholic 
churches English, Scottish, Galilean, German, Greek and a Jewish 
synagogue One of the most noteworthy constructions of modem 
Naples is the Qalleiia XJiuberio I , an extensive aresde inaugu 
tntm in 1890 on the site of the scpialid Vieolo Cain|Mine The 
arcade is slightly larger than that of Milan It has four entrances 
a central cupola, and is richly ornamented with gilding and has 
reliefs Eighty six shops are in tlie interior and ninety on the 
exterior A theatre culled the balono Maighorita is situated under 
ground 

Libraries and Lducatwn — -Tlie libraries number eight Of these 
the Nazionalo has 600,000 volumes, and that of tlio Society of 
Italian History more than 70,000 volumes, dealing with the 
history, geography, and administration of the Two Sicilies The 
foundation stone ot a new iinivorsity was laid in 1898, but the 
work of building has not vet begun, as the site is now considered 
too small for the needs of the city In 1899-1900, 6000 students 
were registered, and a similar number uere on the books for 1900- 
1901 Education in geiieial may be said to be steadily progressing, 
and the number of porsoim unable to read and write is gradual fy 
diminishing The mumcniality spends £50,000 for the education 
of some 25,000 children The commune of Naples supports 43 day 
schools and 4 evening schools foi boys, 11 evening schools of design, 
and 40 day schools tor girls Important educational institutions 
are — (1) The Industnal Museum, BUp|)orted by the state, the pro 
Vince, and the commune — an institution whicn comprises several 
technical schools and schools of art applied to industry , (2) The 
Yittono Lmanuele Reformatory, founded by the provincial ad 
ministration , and (3) The Opera Ravaschiorit supported by public 
subscription, for the education of abandoned ohilaren The Marine 
Station, oi which an account is given under Aquauu, shonld also 
be mentioned 

Charitable Institutions —The charitable institutions (opere pie) 
have been partially reorganized by grouping together cognate 
institutiona, decreasing the number of employes, and increasing 
the benefits to the indigent To the number of those previously 
existing must be added the new asylum, aud the sanatorium lor 
consumptive patients, at San Gennaro di Pozzuoli, generously 
given to the city by the Duchess Ravaschieri 

j^ew Theatres — Few changes have taken place in Neapolitan 
theaties. The Mercadante has been renovated and an amphitheatre 
added , a vanety theatre opened at Chiatamone, uhilo the popular 
San Carlvno has been demolished in the course ot the Risanamento 
Ihe Pulctnsllay also, has disappeared, and has been replaced by 
small and sparsely attended music halls 

Shipping — The improvements in the port and the warehouses 
have brought Naples up to the level of the prmcijial maritime cities 
The minimum depth of water in the haibour is now 19 feet, the 
average 26 to over 50 feet, though in the small commercial {)ort 
the depth 18 only 10 to 13 feet The old landing stage of the 
Immacolatclla, near the Custom House, now serves only for small 
boats, while the new landing stage, opf) 08 ite Yia Duomo, meets 
all the requirements of large sea going steamers The imports 
are valued at from 3} to nearly 5 millions sterling annualh, the 
principal items being cereals, metals, animals and animal foods 
stoneware aud glass cottons, and leather u ares , and the expoi ts 
at approximately 24 millions sterling, live animals and animal 
produce, cereals manufactured hemp and flax being the principal 
The traffic of the port was in 1900 6,657,185 tons Italy holds 
the first place witn 2,807,490 tons , Germany comes second with 
1,468,290 tons , Great Biitain third with 1,298,708 , and France 
fourth with 497,650 tons Naples is oue of the pimcipal Italian 
ports for the embarkation of emigrants 

Fmanoe — The financial condition of the municqiality of Naples 
scarcely appears satisfactory Income amounts to about £950,000 
per annum, drawn phiefly from the octrois and from taxes upon 
comestibles The octroi is collected by the state, which pays 
£460,000 per annum to the commune, m addition to which the 
commune is authorized to collect further indirect taxes to the 
amount of some £70,000 per annum The other sources of inconie, 
prmcipally direct taxes, yield rather more than £400,000 The 
total municipal debt, which bears interest at rates varying ftrom 5 
to 2 per cent , amounts to £5,500,000, for the service of which 
£347,612, or rather more than third of the total municipal 
revenue, is required The other items of expenditure are for 
police, street cleaning, lighting, schools, and the sanitary sernce 

Induelnes —The trade of Naples has undergone some modifiea 
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tioDs There are large foundriee, iron works, iron shipbuilding 
yards at Torre dell' Anminaiata, Pozsuoh, and other towns along 
the shot eg of tlio bay In Naples itself the glove and coral industries 
have fallen oH but the production of carvSd wood, bronze and iron 
bedsteads, goldsmiths work, lithography, and artihcial flowers 
has, under the influence of the above mentioned Industrial 
Museum, considerably increased This institution, by stimulatmg 
work, helps to educate the lower classes by raising their moral 
and eoonomical condition, and frequently changes the so called 
iuiriotnsta into an honest artisan. 

T/ie OanMira — At the time when the cafoorra existed as an 
organi/a loii young members were known as garzont dx iMUavdaf 
and became later picexoUx di sgarroCf rising finally to the dignity 
of catnomMa Every quaiter of the city had its own 8{>eoial 
ca/Tiormjarisdiotion, oalled a paranzat with its purser or treasurer, 
known as the eontatore The camarra never assumed the fonn of 
brigandage, like the Sicilian maffut and very rarely assassinated by 
order If weapons were used, thev were used in duelling, or 
duJxMraTnenti, otic of the last of which took place in 1892 The 
ramorra indeed, no longer exists in the form of an organized 
association, but is rather a manifestation of individual bullying, 
a kind of tax < ol looted by tlie strong drone from the weak pro 
ducer Sometimes, howevei, it takes the form of obtaining b^ 
private initiative redress for injury m cases where oflicial justice is 
impotent The v/oid camorra is now replaced by the expression 
moUavUa, t)io menibeis of which, always armed, or ** clothed, 
according to their slang term, constantly use the revolver and 
the razor 1 he revolver is employed between men in a duel, 
the ra/oi is used to disllguie women in cases of jealousy, or 
vendetta The authorities have made some efforts to crush out 
the evil, especially by exiling the worst characters to places of 
compulsory rosidonoe, but they are weak in dealing with the abuse 
Of course as in every large city, thieves and swindleis are plentiful , 
but they aie not necessarily members of the camorrat or malavUa 
which IS now little more than a legend It may be said in anothei 
sense, however, tliat the camorra has ^rowii upwaids, and that 
highly placed and well known camomsu infest municipal adminis 
tratioii and iiolitical liU During elections, both local and general 
violence and ooriuptiou ojienly find free play In the autumn of 
1900 levelations made with regard to the power of the canuirra^ 
in the course of a libel suit, led to the dissolution of the Naples 
niiiiiicipahty and to the ajtpointment of a royal commissioner A 
Oovorumont commission of inquiry into the municipal coiiuptiou 
oxuroisod by the camorra was also apitointod 

27ms Pdlce Service — The police service is carried out by 830 
Tiolnemen {cufenti qucaturini), 547 municipal guards, 5C7 cara 
buioers, and 1195 customs ofHoials it maybe said that the police 
men and carabineers alone perform useful service The absence of 
ios[>eot for authority is noteworthy, and the crowd often takes tlie 
pait of a criminal in opposition to the police Criminahtj, 
uowovci, shows oonsideiable diminution In 1899, 4420 thefts 
(or 1247 less than in 1898), 717 munlei-s (or 63 less than in 
1898), and 16,448 oases of wounding (or 2938 less than in 1898) 
were reported, an iiuprovemont which, in the opinion of magis 
tiates IS not to be attiibuted only to the seventy of penalties, 
but also to a real improvement in the habits of tne population 
One of the greatest scourges of Neapolitan life is the appaicntly 
lueiadioablo moudicancv of a whole class of paupers, who expose 
to the public their real or simulated physical woes The authoii 
ties appear impotent to deal etfectivoly with this plague, and 
the ciiaritable institutions are jiowerloss, because tiiey cannot 
liarbour fictitious pau()ors who, for their part, have no desiio to 
become inmates of institutions which would prevent them horn 
pMng a luciative and unworthy trade 
The union of Naples with the rest of Italy, while commercially 
and industrially disadvantageous, has helped to improve the habits, 
the oiviluation, and the activity of the Neapolitans In Naples 
the uppoi and middle classes are partisans of unity The common 
people ate inditfoient The frequency of contact with other 
provinces is gradually modifying customs and creating a beneficent 
rivalry The oousoioiisuess of the Neapolitan that he is regarded 
as an inferior by Uis countrymen of the North and Centre, while 
not creating a regionalism proper, doubtless retards the moral and 
truly national unihoatioii of the countiy 
AiTTHoaiTiBs — Marobllin Pellet Naples CotUemporaiTxe 
Pans, 1896 — 1oh^7 Peter Modes Napoldaines Lausanne, 
1882 , Nouvelles Mudes NapolUaines Lausanne, 1887 ~~Glaua 
Erskinb Clement Naples, the (My Parihmope^ and xts 
bnnrons Loudon, Gay & Bii^, 1894 —Charles Grant SU» les 
of Naples and the Camorra London, Macmillan A Co , 1897 — 
Eustaob Nbvilib Rolfs Naples tn the MglUtes, and Navies tn 
the *Nxnetxes Naples, £ Prass, 1899 — £ AcquedoUo dx itapolx , 
pubblicaziono della Sooietk Yeneta Padua, 1885 — Owda dx 
Napolx Morano, 1896 — Idem, Pellerano, 1899 ---Bilanexo Mum 
expale dx Napolx, 1900 --^JBolleUxm dell Ufficxo Statxstxeo Munxexpale, 
up to December 1899 — Storxa della eantd Napoletana, della 
Duchessa Ravasohien. Naples, 1881 ^ ) 
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NApO. See Amazon 

NapolAoiiy Victor «l6r6mc Pr4dl4rlc 

(1862 ), eldest son of Pnnee Napoleon (see Bona 

parte) and of Princess Clotilde, was born at the Palais Royal, 
Pans, on 18th July 1862 Upon the overthrow of the 
Imperial Government he went into exile with his parents, 
but was brought back by his father as soon as circum 
BtanccH permitted, and, notwithstanding his princely 
quality, received the ordinary public school education of 
a young Frenchman. By the death of his cousin the 
Piince Imperial (see Bonaparte) in 1879 his father became 
head of the Bonaparte family and the Imperialist i>arty, 
a considerable section of which, notwithstanding, alarm^ 
at Prince Napoleon^s democratic and anti-clencal opinions, 
wished to depose him in favour of Prince Victor The 
latter resisted all attempts to estrange him from his father 
until 1884, when he consented to place himself at the head 
of the more conservative, who were probably the more 
numerous, section of the Bonapartists Both princes were 
expelled from France in 1886, the son withdrew to 
Brussels, the father to Switzerland, and no reconciliation 
ever took place By the death of his father in 1891 
Prince Victor Napoleon became undisputed head of the 
Imperialists, though there were some who looked hopefully 
towards his younger brother Louis, a military ofticer in 
the Russian service 

NarAy the first permanent capital of Japan, situ 
ated in the province of Yamato, 25 J miles from Osaka 
(b} rail), with a population of 30,539 Up to the 
beginning of the 8th century the Imperial Court changed 
its location at the accession of each sovereign, and the 
court's place of residence naturally became the official 
metropolis But Nara remained the metropolis during 
seven consecutive reigns (709 to 784), and its seventy 
live years of favoured existence sufficed for the building 
and furnishing of several imposing shrines and temples, 
foi the laying out of a noble park, for the casting of a 
colossal image of Buddha, and for the execution of many 
other beautiful sjiecimens of apidied art Not much is 
known of the Nara palace in its original form, but many 
of the articles and ornaments used by its inmates survive 
in a celebiated collection which, during nearly twelve 
hundred years, had been preserved in a store house con 
nected with the BhOsd in This collection cannot bo visited 
by sti angers more than once a year, and even then only 
by 8i>ecial permission But some of the massive and 
beautiful temples erected m the days of the city's great 
ness stand still intact, and their graceful proportions, 
together with the sculptures and paintings they contain, 
speak eloquently of a refined and even luxurious civiliza- 
tion 

Not loss remarkable was the vigorous growth of the Buddhist 
cioed throughout the Nara epoch This mith in the 8th century 
assumed the dimensions almost of a mania and found outward 
expression in many striking architectural and artistic works Tlie 
best of these, namely, those dating from the first halt of the ceii 
tury, show Indo Grecian affinities, wlioh gradually grow fainter 
as the end oi the e]jooh approaches The hu^e bronze image of 
Loohfina Buddha in the temple called lodai ii is often spoken ot 
as the most remarkable of the Nara relics , but hoaever beauti 
fully proportioned the great idol may have been originally, 
clumsy restorations in consequence of fires and other accidents 
have so marred it that it can no longer be compared with many 
smaller examples of contem|)oraneou8 and subsequent sculpture 
More worthy of close attention are two effigies of Brahma and 
Indra preserved among the rehos of kobuku ji, which, with 
kasuga no Miya, Ni gwatsu dd, and Tddai ji, constitute the chief 
religious edifices These finures, sculptured in wood, have suffered 
much from the ravages of time, but nothing could destroy the 
grandeur of their proportions or the majesty and dignity of their 
pose Several other works of scarcely interior excellence may be 
seen among the rehos. and at the shnne of Kasuga is performed 
a religious dance oalled Kagura, in which the costumes and ges 
tures of the dancers are doubtless the same as those of ti^elve 
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centunes back Although a railway now gives access to the 
town, Kara has not sullered at the hands of the iconoclast Every 
etlort IS made to preserve all the ancient features in their entirety 
A museum has been iormed, where many antique objects of 
great interest are displayed, as well as works from the hands 
of comparatively modern artists Kara in the days of its 
prosperity is said to have had a population of a quarter of a 
million (f by) 

Narbonne, chief town of arrondissement, depart 
ment of Aude, trance, 37 miles east of Carcassonne by rail 
The remains of the ancient fortifications in the vicinity of 
the railway station have been removed and the site occu 
pied by a new and well built quarter An oenological 
station was formed m 1894 Population (1881), 25,076, 
(1891), 24,640, (1901), 28,892 

NareSi Sir Q^or^e Stronff (1831 ), 

British vice admiral and Arctic explorer, soA of Captain 
W H Nares, R N , of Aberdeen, was born in 1831, and 
after passing through the Royal Naval College at Now 
Cross, entered the navy m 1846 His first experience of 
the Arctic regions was in the solute (1852-54), with 
Mecham , and he subsequently served in the Crmiea, and 
was employed m surveying work in different parts of 
the world Between 1872 and 1874 he commanded the 
CkallftKftr in the famous voyage of deep-sea exploration 
In 1875 Captain Nares was appointed to command the 
uilert in the Arctic expedition of that year, m company 
with the Discovery (Captain Stephenson) In the face of 
unparalleled difficulties he took the ships farther north 
than had been reached before (82 27' N ), and after en 
countering the greatest difficulties and hardships, he brought 
the ships both safely home in October 1876 It was on 
this expedition that Lieutenant (afterwards Admiral) A H 
Markham, with sledges, reached 83 10 26" N On their 
return Nares was made K C B , and in 1878 he was sent 
in command of the Alert to survey Magellan Strait, South 
America From 1879 to 1896 he was attached to the 
Harbour Department of the Board of Trade He became 
a vice admiral in 1892 Sir George Nares published 
various accounts of his explorations, and a Naval Cadets* 
(ruvdey which went through several editions (See also 
Polar Regions, Geography ) 

Narni, a town and bishop’s see m the province of 
Perugia, Umbria, Italy, on a height (1191 feet) above the 
Nera, 8 miles by rail south west of Term The cathedral 
ilates from the 13th century There are remains of tho 
bridge of Augustus, and of an ancient aqueduct The 
town has mineial springs Narni was the birthplace of 
the Emperor Nerva, of Pope John XIII (965-972), and of 
tlie 15th century condottiere, Erasmus of Nariii, known 
IS Gattamelata There have been bishops since the year 
169 Population about 3000 

N ArsinifhsrCirhf a native state of Central India, in 
the Bhopal agency Area, 623 square miles Population 
<1881), 112,427, (1891), 116,280, average density, 186 
persons jier square mile Estimated revenue, Rs 5,00,000, 
tribute to Holkar, Rs 85,000 The chief, whose title is raja, 
IS a Rsgput of the Omat clan The state was founded about 
1681 by a minister of Rajgarh, who compelled the rulei of 
that state to transfer to him half his territory The present 
raja is a minor, and is being educated at the Daly College 
at Indore, while the administration is being conducted 
under British supervision The town of Narsinghgarh is 
situated in 23* 42' N and 77* 5^ E Population (1881), 
11,400, (1891), 8561 

Naralflffhpurp a town and district of British 
India, in the Nerbudda division of the Central Provinces 
The town is on the river Smgri, a railway station 52 
miles east of Jubbulpore Population (1881), 10,222, 
(1891), 10,220 V . 
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The district of Nai sinuiu i has an area oi 1916 square miles , 
population (1881), 365,17^ (1891) 3b7,026 (1901), 313 829, 

showing a decrease of 14 6 per tout hot ween 1891 and 1901 
aveiage density, 164 persons per squaio mile being the highest for 
any rural district in tlie province Iho land levonue in 1897 98 
was Ks 6,28,326, the incidence ol assessment l>eing R 0 9 6, the 
highest rate m the piovinoe , cultivated aiea (1897 98) 545,278 
acres, of which 3141 were irrigated , number ol police, 355 boys 
at school (1896-97), 6307, being 22 8 poi tiient ot the male popu 
lation of school going age , registered death rate (1897) 7 ^ 65 i>ci 
thousand 1 he pnnoiml crops are wheat, iiu millet pulse oil 
seeds, and cotton Tfnre are mamilactnros ol (olton silk bias 
andiron waic At Mohpani is a coal mine which employs about 
276 iHjrsons and has an output of 22,472 tons Ibo Uieat Indian 
Peninsula Railway luiis through the district foi 70 miles, with se^n 
stations, besides a biaiich to Mohpani 

Nftrva {Rugodtv of RubHian annals, also/m/i Goiml\ 
a seaport and fortress of Russia, government and 100 
miles west of St Peteislmrg, on Naiova nvti, winch flows 
Irom Lake Pupus or Chudskoye, and eiitt rs the Gulf ot 
Finland in Narva Bay (100 miha long and 55 miles wide), 
8 miles below this town Only ships of 7 feet draught 
can enter the river Tho town was founded m 1223 by 
Danes, and changed hands between Teutonic knights, 
Danes, Swedes, and Russians until it was taken by Peter 
I m 1704, after the Russians had suffered a terrible 
defeat four years betoro Its fortress, built on the riglit 
bank of the river, and known as IvanGorod, has lost its 
importance, and is abandoned The cathedral and the 
town hall (1683) contain many interesting antiquities 
The population in 1897 was 10,577 Thtie are two 
gymnasia for boys and tor giils, a navigation school, and 
an Esthonian school It has soveial important maiiu 
factories on the waterfalls of the Narova —cotton mills 
(388,812 spindles, A97 1,500 yearly returns), woollen cloth 
mills (12,300 pieces of cloth), flax and jute mills, saw mills, 
and steam flour mills The port is visited every year by 
about a hundred vessels A wealthy watei ing place has 
grown up at Ust Narova, or Hungezburg, at the mouth of 
the Narova 

NarVftCftllp a town near the centre of the province 
of South llocos, Luzon, Philippine Islands, and a mile 
from its Pacific coast It lies m a level valley suiiounded 
by mountains, and has a cool and healthful climate The 
soil, not only in the valley, but also on the ueighbouimg 
mountain sides, is very Icitilc, and produces iice, Indiin 
corn, cotton, tobacco, and sugarcane Many ot the in 
habitants manufacture salt from sea water, and others cut 
and market the hard-wood tiecs of tho adjoining toiests 
Cotton fabrics are woven by the women and sold to the 
pagan mountain tribes The language is llocauo Popu 
lation, 16,000 

NAShUAf a city of New Hampshire, USA, capita) 
of Hillsboro county, on the Nashua river, at its junction 
with the Merriiiiac, and on the Boston and Maine Railroad, 
111 the southern part of the state, at an altitude of 120 
leet The city has an irregular plan, is divided into nine 
wards, and derives its water supply from Pennichuck 
creek by pumping Its prominence as a manufacturing 
city IS due to the fine water power derived from the nvei s 
Its manufactures are varied, consisting largely of cotton, 
lion and steel goods, and paper Population (1890), 
19,311, (1900), 5*^, 898, of whom 8091 were foreign 
born and 62 negroes 

Nashville, the second largest city of Tennessee, 
USA, capital of Davidson county and of the state, 
on both banks of the Cumberland river, which is hero 
navigable, near the centre of the state, and at an 
altitude, at the Union depot, of 435 feet The city 
18 irregularly laid out, on a hilly picturesque site 
18 divided into 20 wards, has an excellent water sufiply, 
owned by the city, and is paved m the business parts with 
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brick and granite blocks, while the residential streets are 
niacadamuB^ Several lines of the Louisville and Nash 
ville, and the Nashville, Chattanooga, and St Louis 
railways furnish communication in all directions Besides 
the state buildings and institutions, Nashville contains 
several mstitutions for higher education Among them 
are Vanderbilt University, with, in 1899, 93 instructors 
and 766 students, the University of Nashville, with 70 
instructors and 1306 students, Eoger Williams University, 
with 9 instructois and 130 students, lisk University 
(for coloured), with 31 instructors and 249 students , and 
Centml Tennessee College (also for coloured), with 36 in 
structors and students All these institutions are 
co-educational Theie are also two colleges for women 
In 1890 the manufacturing establishments numljcred 
420, with a capital of $9^,904,295 They em])loyed 
8122 hands, and the pioducts had a value of $14,590,82 1 
These products were varied, the only item of im|K)rt 
ance l>eing lumber Near Nashville are the Hermitage, 
the home of (General Andrew Jackson , Bellt Mead, 
a famous stock fann, and a national cemetery The 
assessed valuation of projiorty, leal and j)ersoiial, was ui 
1899, $36,429,396, the net debt of the city was $3,413,500, 
and the rate of taxation $24 50 |)tr $1000 Population 
(1890), 76,168, of which only 3794 were of foreign birth 
and 29,395 were coloured , in 1900, 80,865, ot whom 
3017 were foreign born and 30,044 negroes 

NMlk^ a town and district of British India, m the 
Deccan diMsion of Bomba} The town is on theOodaven 
river, 4 miles fiom a railway station, 117 miles north-cast 
of Bombay Population (1881), 21,660, (1891), 24,429 
Nasik 18 a very holy place of Hindu pilgiimage, licing 30 
miles from the source of the Godaveii It Ws manu 
factures of cotton goods, brass ware, and mineral waters, 
besides a high school, with 375 pupils in 1896-97, and 
four printing presses, each issuing a vernacular new spajwr 
The distriot of Nasik has an area ot 6940 square miles , popula 
tion (1881), 781,206 , (1891) 843,582 (1901) 819,575, showing 

ail increase of 8 per cent between 1881 and 1891, but a decrease 
of 2 8 })er cent between 1891 and 1901 , aveiage density, 188 
persons |>ei square mile The laud revenue and rates in 1897-98 
weie Km 19,80 547* the inoidente of asseMsmeiit being ROll 2 
|ier acre , cultivated area (1897-98), 1,830 000 aoi'es, of which 
92,309 wore irrigated from wells &o including 23,312 acres fiom 
Ooveniment canals number of police, 947 childien at school 
(1897-98), 16,479, being I 9 per oeut of the total population 
registered death rate (1897), 64 77 per thousand, being the highest 
in the urovmoe The prinoiisil crops are millet, pulse, wheat, and 
oil seeds Yoola is an iinixiitant centre for weaving silk and 
cotton goods , there are hour mills at Malogaou, and Uie railway 
workshoiw at Igatpuri employ 400 hands Ihere aie cantonments 
at Deolalt and Mulegaon The distiiot is (rossed by the mam line 
and also by the chord lino of the Great Indian Penmsula Railway 

NMlrAbMli or Mymknsinuh, a town of British 
India, headquarters of Mymensuigh district m Bengal, 
situated on the left liank of the old channel of the Brahma 
putra, which is only navigable during the lainy season 
It is the terminus of a branch of the Eastern Bengal 
Hallway from Dacca (76 miles), which has lieen extended 
to Jagannathganj, on the Jamuna or mam stream of the 
Brahmaputra (5(1 miles) Population (1881), 10,561 , 
(1891), 11,555 The high school had 290 pupils m 
1896-97 The earthc^uake of 12th Jpme 1897 destroyed 
the church and the high school, and seriously damaged 
other public buildings 

Nasmyth, ilamss (1808-1890), Scottish en 
gineer, was bom m Edinburgh on 19th August 1808, and 
was the youngest son of Alexander Nasmyth, the father 
of Scottish landscaj^ie art He was sent to school m his 
native city, and then attended classes m chemistry, mathe- 
matics, and natural philosophy at the University From 
an early age he showed great fondness for mechanical 
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pursuits, and the skill he attained in the practical use of 
tools enabled him to make models of engmes, &c , which 
found a ready sale In 1829 he obtained a position lu 
Maudslay’s works, where he stayed two years, and then, 
in 1834, started business on his own account in Manchester 
The beginnings were small, but they quickly develojied, 
and in a few years he was at the head of the prosperous 
Bridgewater foundry at Patneroft, from which he was able 
to retire m 1856 with a fortune The invention of the 
steam hammer, with which his name is associated, was 
actually made in 1839, a drawing of the device appearing 
in his note book, or “ scheme book,” as he called it, with 
the date 24th November of that year It was designed 
to meet the difiiculty ex}>erienced by the builders of the 
Great Britain steamship in finding a hrm that would under 
take to forge the large paddle wheel shaft required for that 
vessel, but no machine of the kind was constructed till 
1842 In that year Nasmyth discovered one in Schneidets' 
Creussot woiks, and he found that the design was his own 
and liad been copied from his “ scheme book ” His title, 
therefore, to be called the inventor of the steam hammer 
holds gocnl against the claims sometimes advanced in favour 
of the Schneiders, though apparently he was anticipated 
in the idea bj Watt Nasmyth did much for the improve 
ment of machine-tools, and his inventive genius devised 
many new appliances — a planing machine (^^ Nasmyth 
steam arm”), a uut-shaping machine, steam pile driver, 
hydraulic machinery for vanous purposes, 4kc In his 
retirement he lived at Penshurst in Kent, and amused 
himself with the study of astronomy, even publishing a 
l>cx)k oil the moon in conjunction with Carpenter He 
died m London on 7th May 1890 His Autohioqraphy^ 
edited by Dr Samuel Smiles, was published in 1883 

NMr*>0d-*Dlll (1829-1 896), Shah of Persia, was born 
4th April 1829 His mother, a capable princess of the 
Kujar famil}, persuaded Shah Mohammed, his father, to 
apiK)int him heir apparent in preference to his elder 
brothers , and he was accordingly made governor of Azer- 
baijan His succession to the throne, 13th October 1848, 
was vigorously disputed, especially by the followers of 
the reformer El Bab, upon whom he wreaked teirible 
vengeance In 1855 he re-established friendly relations 
with France, and coming under the influence of Russia, 
signed a treaty of amity, 17th December 1855, with that 
Power, but remained neutral during the Crimean war In 
1856 he seized Herat, but a British army undei Outiain 
landed in the Persian Gulf, defecated hik forces, and coiii- 
l)olled him to evacuate the temtoiy The treat) of peace 
was signed at Pans, 4th March 1857, and to tlic end ol 
his reign ho treated Groat Britain and Russia with equal 
friendship In 1866 the 8hah authorized the passage oi 
the telegraph to India through his dominions and remmted 
his currency iii the European fashion In 1 873, and agam 
in 1889, he visited England lu the course of his throe 
sumptuous journeys to Euroj^e, 1873, 1878, 1889 The 
only results of his contact with Western civilization appear 
to have been the proclamation of religious toleration, the 
institution of a postal service, accession to the postal union, 
and the establishment of a bank He gave the monopoljr 
of tobacco to a private com^mny, but was soon compelled 
to withdraw it m deference to the resistance of his subjects 
Abstemious in habits, and devoted to music and poetry^ 
he was a cultured, able, and well meamng ruler, and his 
reign, already unusually long for an Eastern })Otentate, 
might have lasted still longer had it not been to the un 
popular sale of the tobacco monopoly, which was probably 
a factor in his assassination at Tehran on 1st May 1896, 
by a member of the Babi faction He was succeeded by 
his son Muzaffer-ed'din 
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NATAL. 


1. Gbookaphy and Statistics 

T he area of Natal was increased at the latter end of 
1897 by the annexation of Zululand, iniluding the 
British Amatongaland Protectorate The colony comprised 
in 1901 an area of 31,307 square miles, with a seaboard of 
376 milts Lying between the 26th and 32nd parallels of 
S latitude, it was bounded on the N and N W by the 
Portuguese possessions and the Transvaal Colony (late 
iSouth African Republic), on the W by the Orange River 
Colony (late Free State) and Basutoland, and on the 
S by the Cape Colony and l^intamvuna 
river The area of the province of Zululand 
IS estimated at 10,456 sc)uaie miles, in- 
duding the lake of St Lucia, ^hich is about 
680 square miles in extent Nearly one- 
third of the province is comprised of a low- 
lying belt along the sea coast, from 20 to 
30 miles m \Mdth, extending from the 
Umhlatuze nver to the Portuguese posses- 
sions, which form its northernmost boundary 
This belt IS, for the most part, marshy, 
sparsely populated, and unhealthy for Euro- 
peans, especially during the midsummer 
months The remainder of the country 
consists chiefly of an elevated plateau vary- 
ing from 1000 to 5000 feet in height, and 
the climate here is healthy for Eurojieans 
These uplands are abundantly watered, and 
to a considerable extent aie suitable for both 
pastoral and agricultural puqioses, particu- 
larly towards the west, south of the Umhla- 
init river Maize and other ceieals form 
the principal articles of cultuation All 
the magistracies are connected by waggon 
load, and regular postal t ommunication is 
maintained between them by means of 
native runners 

As the result of the Boer war, a further 
addition was made in 1902 to the territory 
comprised in Natal, consisting of a portion 
of what had previously been included in the 
Transvaal Republic The addition resulted 
from communications which passed between 
the Natal Government and Lord Milner at 
the end of 1901, and was sanctioned by the 
Imperial Government in March 1902 The 
Natal Government originally made two proposals for 
annexing new territory — 

1 It was proposed that the following districts should 
be transferred to Natal, viz , the district of Vryheid, the 
district of Utrecht, and such portion of the district of 
Wakkerstroom as was comprised by a line drawn from the 
north eastern corner of Natal, east by Volksrust in a 
northerly direction to the summit of the Drakensbeig 
Range, along that range, passing just north of the town 
of Wakkerstroom, to the head waters of the Pongola river, 
and thence following the Pongola river to the border of 
the Utrecht distnct In consideration of the advantage 
to Natal from this addition of territory, Natal should take 
over jB 700,000 of the Transvaal debt 

2 It was projxised to include in Natal such portions of 
the Harrismith and \ rode districts as were comprised by 
a line following the Elands nver north from its souice 
on the Basutoland border to its junction with the Wilge 
river, and thence drawn straight to the point where the 


boundanes of Natal, the Transvaal, and the Orange River 
Colony meet on the Drakensbtig In toiiMidcration of 
this addition to her territory, Natal slumld take over a 
|K)rtion of the Orange River Colony debt, to bo raised at 
the end of the war to the amount of £200,000 

The lini)erial Government dtcidtd to santtion only the 
fiist of these two proposals, the reason^ for this duisioii, 
with the result to Natal, lieing induated in the following 
luissago from Mr Clmmbtrlam s despatch lu March 1902 on 
the sub]ect — “The (1902) existing boundary between 
Natal and the Tiansviuil is n<»t marked by strong natuial 


divisions, and is undoubtedly inconvenient — largo wedges 
of Transvaal territory being interposed between the northern 
]»ait of Natal and Zululand, while the natives of the districts 
to be translerred are closely allied to those of the adjoining 
portions of Natal With regaid to Vryhcid this is pre 
eminently so The natnes of Vryheid are Zulus, and still, 
as I understand, consider themselves as part of the nation , 
and It therefore will bo a natural and convenunt ai range 
ment that they should be ])laced under tlie Zululand 
adimnistiation The district was only separated Irom the 
lest of Zululand in Jh83 by a laid of armed Boers, who 
established a iijniblu, which was ineorpoiated in the lite 
South African Rejmblic in 1888 In handing over this 
district to the administration whuh lontiols the rest of 
Zululand, His Ma]esty’8 Go\crnin(nt fitl thit they are 
reuniting whit ought ne\er to liivo been scpimted 
With regard, however, to the proposed transfer of 
teiritory from the Orange River Colony, the (ircum- 
stances are different There is no such histone il reason 
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aa exists in the case of Vryheid for making the transfer 
On the contrary, the districts in question liave invariably 
formed part of the state from which it is now proposed 
to sever them, and they are seimrated from Natal by 
mountains which form a well defined natural boundary 
In these circumstances, His Majesty^s Government have 
decided to confine the territory to be transferred to the 
districts in the Transvaal These districts, according to 
such statistics as are available, apfiear to contain not less 
than 8000 white inhabitants and some 50,000 natives, 
and liave an area of upwards of 7000 sciuare miles, which 
will mean an addition to the white population of Natal 
of alK>ut one seventh, to her native population of about 
one sixteenth, and to her territory of about one fourth 
Geology — The geology of Natal and Zululand resembles 
to a great extent tliat of (’‘ape Colony The physical 
features are also very similar In both cases the upland 
plateaux consist of the more or less hon/oritally bedded 
rocks of the Karroo formation, Auth its included coal and 
iron deposits , and here and there local outcrops of older 
sedimentary and metamorphic rocks have been exposed by 
denudation This formation has produced interesting 
collections of fossil lUptilian and Batiacliian remains, 
while in its coal bearing sciics Hc\cial gencia of plants 
occur, together with the u mains of I'alajonisc'id fish 
Reptilian remains ha\o been found m the neighbourhood 
of Weston, on the Mooi river and otlici localities in the 
Drakensberg, while fossil fish ha\( been npoitod from the 
Higgarsbcrg The coastal area of Natil and the southem 
portion of the littoral of Zululand arc foimtd chiefly of 
Dwyka Conglomeiate Mitli the overl) ing hcca shales, while 
the northern littoral of Zululand consists of Recent and 
Pleistocene sands oNcrlying Mcso/oie beds of Upi>ei 
Cretaceous age The Dwyka Conglomerate is extensively 
quarried near the mouth of the Uingeni iivtr near Durban 
In places distinct and undoubted evidence exists of the 
glacial conditions vshicli obtained during its deposition 
On the western side of the Inchanga granite this 
formation forms an extensive ontciop which extends 
through the colon > To the west of this outcrop the 

Dwyl^ and Fee a beds pass under the Karroo formation, 
and practical ly exist underlying that formation aeioss the 
whole South \friean continent until they again e rop out 
m the distiict of Kimberle}, Onqualand West, and 
Buslimansland The country intervening betvsoen the 
upland plateaux and the coastal area consists of granite, 
metamorphic, and sedimentary rocks vliich are older than 
the Dwyka Conglomerate, but which have not yet been 
satisfactorily eon elated with the pre Mesozoic rocks in 
other |)arts of Seiuth Africa Of sedimentary rocks v^e 
have the hoii/ontallv and false bedded sandstone senes, 
which form the flat topped mountains so characteristic of 
this region, and are classed by Dr Sutherland and Mr 
Gnesbaeh as Table Mountain sandstones, and by Mr E J 
Dunn as belonging to the Witteberg and Zuurberg senes 
of Cajie Colon} Exposures of the fundamental rocks of 
the colony, granites, gneisses, and schists, occupy a con 
Biderabie belt of country, passing from the coast near Port 
Shepstone in a north easterly direction thiough Natal by 
Inchanga and the Noodsberg Mountain, and extending 
into Zululand, whore they are exposed in the valle}s, m 
the western portion of the province* as far north as 
Melmoth, by the denudation of the overlying coal bearing 
formation To the east of Eshowe the Ungoye Mountains 
are formed of these rocks, and in the neighbourhood of the 
Hlabisa magistracy a small area of granite occurs The 
minerals that are known to occur in the colony have 
chiefly been discovered in these granitic and metamorphic 
areas Representatives of the formations younger than 
the Karroo are of rare occurrence, and are only present 


[geography 

as outliers on the coast These consist of rocks of Upper 
Cretaceous age Wherever they are exposed these rocks 
contain large quantities of marine organisms From a 
comparison of these fossils with those from the Cretaceous 
rocks of Southem India it has been deduced that they 
arc of the same age as the Tnchmopoly senes of India 
In the case of one form, Amnumttee Qo/rdem^ its occur- 
rence IB common to the Upper Cretaceous of Southem 
India, Australia, and Vancouver Island, Canada In the 
neighbourhood of Lake Sibayi, towards the borders of 
Amatongaland, beds of Chalk occur, associated with the 
fossihferous rocks From the highest beds of the Karroo 
formation down to the lowest jiortion of the Ecca, the 
whole veries is seamed with intrusive dykes and sills of 
volcanic rock, chiefly of a basaltic type, and rarely show 
ing olivine as a constituent In the coal producing areas 
tht intrusion of these basaltic rocks m close proximity to 
the seams of coal has frequently rendered them of little 
value by converting them into anthracitic coals of infenor 
quality or altogether burning them up There are few, if 
any, coal seams which liave not locally undergone altera 
tion or destruction from this cause Natal possesses a 
valuable coalfield in Klip River county In 1881 Mr 
F W North, who was engaged by the Government to 
rcpoit on the coalfields of the colony, estimated for the 
coalfield referred to “a total area of 1350 square miles 
that may be depended upon for supply ” The number 
of producing collieries m 1898 was seventeen, situated 
between Elandslaagte and Newcastle 

The comparative outputs in the years specified were — 

ISSO IBM IH^^H l.)01 

tons Ul,010 tons 887,811 tons 567,460 tons 

A coalfield which will probably be of equal value exists 
m the coast and northern districts of Zululand, but m 
the absence of means of tianspoit it is un worked The 
area is at present very imperfectly known, but may be 
about 800 square miles V^en oj)ened the coal appears, 
as a ruk , to bo harder than in the Klip river coalfields, 
the gentral difference m the nature of the coals being 
some v\ hat similai to that between the Welsh and North 
of England coals Near the Umlalazi river, on the Zulu 
land coast, however, bituminous coals are found The 
thickest scam worked on the Klip River coalfields gives 
5 feet 3 inches of coal One seam ojiened in a shaft near 
the Ingalazi river in Zululand gives over 40 feet of coal 
v\hen cut, but diminishes in thickness away from the 
shaft Iron ore and limestone are found on both the 
coalfields mentioned, but no iron smelting is at present 
earned on 

Chvuite — The following is the mean for the t'welve 


years 1885 90 — 

Mean of T«mp«raitir« 

Mavninmi 80 42 

Moan 71 82 

Mmimuin 61 50 

Rainfall in inchtH 40 19 


PopnlaUon - The following return shows the increase 
of population at intervals of live years — 


j Year 

Euroi>eanH 

Indians 

Nativea 

ToUl 

1874 

1879 

1884 

1889 

1894 

1898 

IS 646 
24,654 

85 453 
37,890 
45,707 
58,688 

6 787 
16,999 
27,276 
83,480 
35,411 
61,101 

281,797 
319,934 
361,766 
459,288 
503,208 
j 787,674 

307,280 

861,687 

424,495 

580,158 

584,826 

902,865 


The returns for 1898 include the population returns for 
the province of Zululand, viz , Europeans, 1305 , Indians, 
ml , natives, 200,330 Of the Indian population, a large 
number are under indenture of service m the colony Of 


NATAL 



gTATISTIca] N A ' 

the European population, one fifth approximately is of 
Boer extraction The two principal towns of the colony 
are Durban (qv) and Pietermaritzburg {qv) The third 
in importance is Ladysmith, situate 119^ miles from Dur 
ban on the main line to Johannesburg It is a military 
station, and has a population, exclusive of troops, of 1800 
Europeans, 1200 Indmns, and about 1000 natives New- 
castle, 268 miles by rail from Durban, has a population of 
about 1200 Europeans and about 1100 coloured people 
The four above-mentioned towns have municipal corpora 
tions Other towns are Dundee, the centre of the coal 
minmg industry, with a population of about 2000, Verulam, 
the pnncipal town of Victoria county, distant 20 miles north 
of Durban, with total population of about 1000 , Grey town, 
Estcourt, Harding, Richmond, Stanger, Howick, Pinetowii, 
Umzinto, Weenen, Port Shepstone, Eshowe (Zululand) 

The Registrar-General gave the following returns foi 
1898 


Total marriages (by Christian ntes) 1211 

Total births 2713 

Total deaths 1075 

Inorease of population by births over deaths 1638 


The above returns do not include natives or Indians, 
there being no complete system of registration as far as 
they are concerned 

The following is an abstract of the religious returns — 

Denomination Places of Worship Average Attendance 


Church of England 

120 

10,070 

Church of Rome 

23 

7,040 

Wesleyan Methodist 

405 

26,605 

Other 

226 

18,984 


A comparatively small number of the South African 
natives have embraced Christianity 

Constitution — The affairs of the colony were ad 
ministered, under the Royal Charter of 1856, by a 
Governor assisted by an Executive and a Legislative 
Council up to 1893, in which year responsible government 
was established The Legislative Council, consisting oi 
twelve members, is summoned by the governor in council 
The Legislative Assembly is an elective body, and consists 
of thirty nine members There are fifteen electoral dis 
tricts, including two for the province of Zululand The 
ministers, six in number, must hold seats either in the 
Legislative Council or Legislative Assembly 

Instruction — Education is not compulsory, nor is it free, 
except where it is certified that the parents or guardians 
are unable to pay the school fees Of the European 
children, but a very small proportion do not receive educa 
tion at one or other of the schools The number of 
schools under Government inspection is as follows — 




Attendance 

European 

308 

8,674 

Native 

184 

10,243 

Indian 

32 

3,214 


519 

22,131 


Included in the above are the following Government 
schools — 


High schools 

2 

Attendance 

264 

Primary schools 

Model ,, 

1 } 

4834 


25 

5098 


The number of free pupils attendmg Government schools 
dunng the year 1899 was 470 The school fees paid mto 
the treasury for the year ending 30th June 1899 amounted 
to £7904 The expenditure by Government on education 
for year ending 30th June 1899 was £56,048 Although 
education in Natal is for the most part controlled by 
Government, there are a good many schools, both primary 
and secondary, which are not under inspection These 
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private and di. noimnational schools are mostly doing 
excellent work To encourage the instruction of the 
children of farmers and otheis who reside so far from a 
Government or Government aided school that they cannot 
avail themsehes of the education therein piovided, the 
Government jmys grants m aid at the rate of X J for each 
pupil under Standard VI, and M for each pupil in 
Standards VI and VII, attending faun schools An 
excellent cadet sj^stem is in force it ill the Gournment 
boys* schools, and is \ery popular Under this system 
the boys receive a military training, are taught tin use of 
firearms, and attend an annual encAmpment 

Finance — The following are the figuics foi revenue and 


expenditure — 

R«\ « mie 

Expenditure 

1874 

£219,219 

£2^4,402 

1879 

47 1,478 

490 826 

1884 

610 937 

707 529 

1889 

1,827,105 

1,146,080 

1896-06 

1,169 781 

1,148,094 

1898-09 

2,019,361 

1,951,835 


The largest items of rc vc nut are deri\ cd from the railway , 
customs, and native hut tax The public debt, which in 
1874 was £331,600, amounted m 1898-99 to £9,019,141 
Defence — Before the Boer war (1899) a large force of 
Im|x.rial troops was stationed in the colony, the princijial 
garrison towns being Pietermaritzburg and Ladysmith 
The local fortts consisted of the Natal Police (660 
mounted Kurojaans, 45 Indian constables, and 900 
natives) and volunteers numbering ntaily 2000, chieflv 
mounted Rifle associations also existed all over the 
colony Two batteries, of two 6 ineh BL guns each, 
commanded the approach to Durban harbour, the guns 
bung manned by the Natal Naval Volunteirs 

tatock — Generally speaking, it may be said that the 
country over a belt of fifteen mihs along the coast is 
unsuited foi stock tanning Horse bleeding is succcssfulh 
earned on in the upper districts The higher the altitude 
the healthier the animals and the greater their immunitv 
from disease Horse sickness, a kind of malarial fovei, 
which takes an epidemic foim in very wtt seasons, aiusts 
considerable loss C^attle-bres-ding is iirobably the most 
lucrative branch of stock farming, the country being pn 
eminently adapted for horned cattle Rindcrin-st reccntl} 
swept through South Africa, and probably earned off in 
Natal fiom 30 to 40 |ier cent of the stock of Europeans, 
while the natives* losses were even heavier Serum and 
bile inoculation were undoubtedly the means of saving 
a very laige iierccntage of the herds The farmers soon 
began to recover from their losses Attention has been 
given to improving the breed of cattle by the introduction 
of Shorthorn, Devon, and Holstein (or Iriosland) stock 
The principal breed of sheep is the merino, which does 
well in the higher altitudes A Scab Act is in force, and 
IS stringently carried out by Government inspectors, with 
most satisfactory results The Angora goat thrives well 
in certain districts Ostriches do well in the dry, and 
valleys of the Tugela and Mooi rivers Summary of stock 
on 31st December 1898 — 


Description 

Buropein 

Indian 

Nati\e 

lotal 

Horses , 

82,771 

693 

24,611 

57,975 

Cattle 

166,456 

1025 

122,077 

278,558 , 

Sheep 

543,619 

7 

66,408 

600,029 

Goats 

98,510 

2352 

861,528 

452,390 j 

Pigs 

Mules 

16,081 

2,300 

1124 

20,499 

86,704 

2,300 

Donkeys 

1,860 



1,860 

Ostnehes 

720 



720 


849 817 

5101 

r675^8^^ 

1,480,036 j 


These figures are inclusive of the province of Zululand 
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Atfrtcul ture Meahea (or nrnize) continue to be the 
chief crop, forming the staple food of the natives Tea 
18 now being largely grown in the coast districts, and 
the industry is likely to increase in importance Already 
the annual yield exceeds a million pounds, and it is be- 
lieved that other districts will be found suitable for the 
growth of the plant Sugar continues to be an important 
coast product, the output of 1898 was 30,000 tons 
Large quantities of the black wattle tree (Acaaa mol 
hBBvma) are now being grown, the bark forming an 
important article of export The \ aluo of the bark 
shipped in 1898 was iJ57,888, the wood of the tree 
also commands a ready sale The cultivation on the 
coast of tropical fruits, such as pineapples, bananas, 
mangoes, citrus fruits, Ac , is being annually extended 
Other fruits — apples, peaches, plums, pears, Ac — do 
well in some of the midland and upper districts 

Comnurce — In 1898 a Customs Union CVmvention was 
concluded between the Governments of the Cajie Colony, 
Orange Free State, and Natal “ on the basis, firstly, of a 
uniform tariff on all imported goods consumed within the 
union , and secondly, of free trade between the colonies 
and states in ro8|)ect of all South African jjroducts ” The 
union tariff imposes taxes on imported foods and other 
goods the like of which is produced within the union, and 
allows the free importation of articles used in such pro- 
duction The Transvaal did not join the union, but the 
Convention made provision for a rebate of the whole or 
any part of the customs duty on inifiorted goods removed 
to a country outside the union Of the total imports of 
merchandise into the colony, about one third arc entered 
in transit for the Transvaal The following are the trade 
and shqipmg returns for the jears specified — 



liiiporta 

Kx])ortM 

C iiHtoms 
lit venue 

Ship: 

Entered 

ping 

Clears d 

1874 

£ 

£ 

£ 

tOTlR 

tons 

1,121,948 

770,034 

109,725 

64 160 

62 128 

1879 

2,170,3C6 

583,711 

228,558 

207,029 

206,064 

1884 

1,675,850 

957,918 

179,908 

210 181 

212,604 

1889 

4,627,015 

1,666,318 

369,461 

613,360 

499,748 

1894 

2,316,596 

3,197,611 

193,199 

7^2 997 

730,926 

1890 

5,H59,250 

3,097 184 

430,699 

1,367 m 

1 381,846 

1900 

5,912,000 

1,H5 320 

656 040 

1,417 619 

1 105,180 

1901 

9,416,000 

4,268,820 

812,376 

l,«26,r.26 

1 767,900 


In addition there wore inijiorted goods overland to 
the value of £101,000 m 1900 and of £215,000 in 
1901 The analysis, as far as can be stabd, of the 
imports for 1901 was as follows — Hiitisli manufacture, 
£6,523,000, colonial and Indian, £1,416,000, United 
States, £719,000, foreign, £898,000 The exports in 
elude goods sent in transit to the Tran8^t^al 

Railways — ^Thoro are ojxm for public traffie in 
Natal 545 miles of rails of single line and of tin 
standard gauge for South Africa, vi^ , 5 ft 6 in , 
the whole being worked by tlie colonial Govern* 
ment The mam lines extend freiiii tlie port of 
Durban to Pietermaritzburg, the capital, 70 miles 
inland, and from thence to Charlestown, on the 


Transvaal, and Natal A branch line extends northwards 
from Durban to the Tugela (70 miles), the termmus of 
the North Coast extension, at the border of the province 
of Zululand Another branch runs from South Coast 
Junction (5 miles from Durban) to Park Rynia (36 
miles), and an extension of that branch to Port Shepstone 
(about 36 miles) is in course of construction, as well as a 
branch of 7 miles to Umzmto The work of railway con- 
struction was begun m January 1876, and the sections 
then authorized were completed in November 1880 Two 
subsequent sections of 119 and 114 miles resjiectively 
were sanctioned, and the last, which completes the main 
line to Charlestown on the border of the Transvaal, was 
opened for passenger trafiSc on 7th Apnl 1891, and for 
goods traffic on Ist August 1891 The line to Harnsmith 
was opened for traffic on 14th July 1892, with a mileage 
of 59^ miles, 23 J of which runs through Orange River 
Colony Connexion with Johannesburg and Pretoria was 
ojioned at the close of 1895 As might be expected iii 
a country possessing the physical features of Natal, the 
gradients and curves are exceptionally severe Out of the 
present mileage not less than 43 miles are upon grades of 
1 in 30 and 1 in 35, and curves of 300 to 350 feet radius, 
while on over 1 00 miles more there are grades under 1 in 
60 and eurves of less than 450 feet radius The main 
trunk line reaches an altitude of 3054 feet above the level 
of the sea at a point 58 miles distant fiom Durban , after 
falling 1000 feet in its further progress to Pietermaiitz- 
burg, it again rises, 12 miles after leaving that city, to a 
height of 1700 feet above the sea, at a point 134 miles 
from Durban it has reached an altitude of 5152 feet, but 
on reaching Ijadysmith, 191 miles fiom Port Natal, the 
altitude has decreased to 3284 feet The summit of the 
Biggarsberg chain is ( rossed at a point 233 miles from 
the ixirt, at a height of 4800 feet, and when the border is 
reached, after crossing the western sloj^e of the Drakens- 
berg mountains, the tram will have again gained a higher 
eminence than ever, the altitude being about 5400 feet 
The Orange Hivor Colony line, after lea\ing Ladysmith, 
ascends by steep gradients the whole of its own course in 
Natal territory, and when it gams the border on the 
summit of the more easterly point of the Drakensberg 
lange, it is 5500 feet above the sea In view of the 
great development of South Africa, every possible means 
IS being taken in surveys to got hues with easier grades 
than the earlier lines, even at an enhanced first cost, it 
being found that thi difficulties and expenses connected 
with working over steep gradients far outweigh the 
interest on the addition^ capital expenditure involved 
in obtaining better lines 

The following is a summary of railway statistics cover- 
ing a period of 19 years — 


Year 

MllfM of 
Ltnooimn 
Average 

No of 
pRHsengeri 
conveyed 

lonnoge 

of 

Goods 

Capital in 
vested on 
Open I ines 

Net Receipts 
percent of 
Capital 

Revenue 

Bxpen 

diture. 

1881 


427 060 

171 081 

£1 204 416 

£4 18 10 

£173,100 

£113 587 

1885 

116 

424,867 

102 457 

£2,504 414 

0 5 5 

£186 648 

£142,602 

1800 

285 

641 648 

801 758 

£8 650 501 

5 4 8 

£606 718 

£416 306 

1805 

401 

422 002 

808 870 

£6117 211 

4 1 0 

1 £520 404 

£278 756 

1800 1 

518 

1 428 817 

076,087 

£7 267,688 

4 5 7| 

£040 100 

£628 042 


port), where it connects with the line to Johannesburg 
and Pretoria Near Ladysmith (190J miles from the 
port) there is a line of 59^ miKs to Harnsmith, Orange 
River Colony, the projierty of, and worked by, the Natal 
Government. Among the extensions is on 3 from Pieter 
mantzburg to Greytown (64J miles), of wnich 40 miles 
have been o|)ened to Dalton Another extension from 
Coal Fields, the terminus of the Dundee branch line 
to the Buffalo nver (13 miles), is in hand, and will form 
the Natal section of the line lietween Vryheid, in the 


Harbour Works — A very important feature in the pro- 
gress of the colony is the success of the works undertaken 
to 1 educe the difficulties presented by the sandbar at tlie 
entrance to Durban harbour These works comprise chiefly 
a south breakwater and north pier, narrowing the entrance 
to 600 feet. IViwerful dredgers are also constantly at woHc 
on the bar The effect of these operations has been to treble 
the depth of water, as wull be seen from the following 
return of average depths on the bar at low water, ojs.t. 


1874 

(TSU 


1870 

6 6S* 


18S4 

7 ir 


1880 
ir n'* 


1804 

Jl'lU 


1890 
19 7^ 
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The nae of tide is 6 feet at spnngs, and 4 feet 1 inch at neaps 
The tonnage of ships entering the harbour has increased 
from 59,532 in 1884 (no previous returns) to 1,147,636 
in 1899 The length of w^rfage has increased from 266 
feet m 1874 to 4900 m 1899, and the area covered by 
wharf sheds is 26^ times greater than it was in 1884, 
while the port revenue has more than doubled in that 
time The annual expenditure on the work required to 
effect these changes has of course been considerable, 
and amounted during 1899 to £136,900 No further 
extension of the outer works is at present contemplated, 
but the superstructure of the north pier has yet to be 
hnished The construction of a quay wall with sheds, 
hydraulic cranes, lines of way, <kc , is being rapidly pushed 
forward The depth along the qua> wall is 23 feet below 
low water, and it is proposed later to provide a depth 
of 27 feet alongside at low water The site of the quay 
wall and part of the timber wharfage was a few years 
ago banks dry at half tide a vessel of 10,200 tons can 
now be moored at one of the berths of this part of the 
wharf There are seven dredgers and two steam hopper 
barges constantly employed, and the annual output from 
them IS about 000,000 tons 

Banking and Credit 

Capital subscribed £8,255,110 

Paid up 8 211,238 

Notes m circulation 221,710 

Deposits 2,486,330 

Money ^ Weights and Measures 
English, except as regards the mmd=rl80 Ib 

Authorities — ColoniaZ Office List Annual, I ondon — T 
N ODLE Illustrated Officuil Handbook of live Cape and South Afru a 
London, 1898 — J Forsyih Incram Official Illustrated Hand 
book and Badway Ouuie of (he Colony of Natal London, 1895 — 
P Davis and Bon Natal Almanack and Diuctory Annual, 
Pietermantzbura — Natal Statistical Year Book Annual, Pieter 
mantzburg — John Bird The Annals of Nataly 1495-1845 
Pietermaritzburg, 1888 - Oui r inowohth b Natal Almanac 

Annual, Durban — J F Inor\m Natalia^ History of Natal and 
/nluland London 1897 Waiter Peace Our Colony of 
Natal London, 1884 and Notes on Natal London, 1893 — R 
Russell Nataly the Land and its Story 5th ed , 8vo PieUr 
mantzburg, 1897 (c J Bi ) 

II Hecent History 

At the conclusion of the first Boer wai in 1881, the 
chief engagements of which were fought in the northern 
extremity of Natal, fen Evelyn Wood was commander 
in chief of her Majesty’s forces lit was also appointed 
for a short time administrator of Natal, and on his 
dejiarture for England, after a final arrangement for the 
cession of the Transvaal, he was succeeded by Colonel 
(afterwards Sir Charlea) Mitchell as administrator In 
1882 Sir Henry Bulwer was sent to Natal with the full 
title of governor, and in 1886 was succeeded by Sir Arthur 
Havelock The feeling of the colonists after the retro- 
cession of the Transvaal was extremely bitter At In 
gogo, Majuba, and Laing’s Nek, all of them situated 
within the colony, Bntish forces had been defeated by the 
Boers And the treaty of retrocession was never regarded 
in Natal as anything but a surrender Public meetings 
were held at various towns, and the resolutions passed at 
them, in the light of subsequent events, are of significance 
and interest Thus at Newcastle, on 30th March 1881, a 
public meeting of loyal refugees and colonists resolved 
**That the Dutch communities of South Africa, having 
coalesced, and solicited the assistance of Dutch military 
officers to help them to establish a Boer Ilepublican 
Oovernment over the whole of South Africa, it becomes 
necessary for British bom colonists to organize in self 
defence ** On 6th April 1881 a resolution was passed 
At a public meeting in Durban, presided over hy the 
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mayor, and cabled to incnilitrH of Parliament in London 
“ Durban public opinion I ttei disgust with settlement, 
British prestige with our natives entirely forfeited No 
consideration for loyal Boers noi Biitish icsidents 
Terms of peace simply mean greater bloodshed at no 
distant date ” The protest was vain Tlu tieaty was 
finally concluded The Transvaal Rt publit was established, 
and the prediction of the practical lolonists oi Durban, 
Ignored at the tune, was afterwards fulhlled to tbi letter 
In justice, however, to the colonists of Natal, it nnist he 
recorded that, finding their protest with regard to the Trans 
vaal settlement useless, they made up tluir minds to shape 
their policy in conformity with that w ttlement But it 
was not long before their worst Icais with legiid to the 
Boers liegan to be realized, ind tlioir patience was onei 
more severely taxed The Zulu powei (ste 7i)i ui and), 
which had always been a menace to Natal as well as the 
Transvaal, was bioken m 1871) by British forces Aftei 
the settlement intestine quariels arose among the i)etty 
chiefs, and in 1883 some TransvtUil Boers mteivened, and 
subsequently, as a lewaid for the assistance they had 
rendered to one ot the (omiatants, demanded and an 
nexed 8000 8C|uaie miles of country, winch thej styled 
the “New Republic” As the London Convention had 
stipuhted that there should be no trespassing on the jiart 
of the Boeis over then specihed boundaries, and as Natal 
hid been the basis for those ojniations against the /ulus 
on the })art of the British in 1879, which alone made such 
an annexation of tenitory possible, a stiong ieeliiig was onct 
more aroused in Natal The “New Republic ” was nevertlie 
less allowed to remain, and in 1887 the Bntish conbtnled 
to the territory being incorporated with the Trai svaal 

In 1884 the discovery ol gold in De Kaap Valley, 
and on Mr Moodie s farms in the Transvaal, caused a cen 
siderable rush of colonists from Natal to that country 
Railways were still far from the Transvaal bolder, and 
Natal not only sent her own colonists to the new fields, 
but also offered the nearest route foi piospectois from 
Cape Colony or from Europe Duiban was soon thronged , 
and Pietermaritzburg, whuh was then jnactically the 
terminus of the Natal lailway, was the base from which 
nearly all the expeditions to tlu gold fields weie fitted out 
Waggons and oxen weie in gnat demand, and convoys 
laden with stores and mateiial foi the camps at Moodic’s 
and the new township of Barberton were dailj despatehed 
from both Durban and Pieterm iritzlmrg The journey to 
De Kaa}) by bullock waggon occupied about six weeks 
“ Kurveying ” (the conducting of transport by bullock 
waggon) in itself constituted a gieat industry Two years 
later, in 1885, gold was also discoveied at the Witwaters 
rand, and the tide of trade which had already set in with 
the Transvaal steadily increased Natal colonists were not 
merely the first in the field with the transport traffic to 
the new gold fields , they became some of the earliest pro- 
prietors of mines, and for several years many of the largest 
mining compames had their chief offices at Pietermaritz- 
burg or Durban 

The demand which the new industry made upon the 
one port of Natal, Durban, encouraged the colonists to 
redouble their efforts to improve their harbour The 
question of a fairway from ocean to harbour has been a 
difficult one at neaily every port on the African coast A 
heavy sea from the Indian Ocean is always breaking on 
the shore, even in the finest weather, and at the mouth of 
every natural harbour a bar occurs The bar in its 
natural state is a shallow, shifting, submarine mass of 
sand, on which fresh sand is continually being deposited, 
and over which the water is frequently not more than a 
few feet de^ Over the “ bar ” the waves break, and often 
the surf is so high that only surf boats — that is, barges 
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battened down — in of specially built steam tugs, can 

attempt to cross it To deepen the channel over the bar 
at Durlian so that steamers might enter the harbour was 
the cause of labour and exjienditure for many years Piers 
and jetties were constructed, dredgers imported, and con 
trovtrsy raged over the various schemes for harbour 
improvement In 1881 a harbour board was formed, 
under the chairmanship of Mr (afterwards Sir Harry) 
Escombe It controlled the operations for improving the 
sea entrance until 1893, when on the establishment of 
responsible government it was abolished Success so far 
crowned their efforts that in 1899 the bar channel ^as 
reported to have, oven at low water, a depth of about 19 
feet In order to cojw with the growing trade, however, 
the railway system has been continually developing 
For many years Sir John Robinson led a i»arty in Natal 
which agitated for a responsible form of government In 
1893 a Bill in favour of tins < hangc was introduced into 
the Legislative Council, and passed The British Govern 
ment gave the ir consent to the Bill, and the Constitution 
Act of 1893 became law Sir John Robinson, K C M G , 
was the hrst colonial secretary and piemwr under the new 
constitution, and Mr Haiiy Fscombe, QC, the first 
attorney general In the sanio year the Hon Sir Walter 
Hely Hutchinson was appoint! d Governor of the colony 
In 1898 Natal entered the Ciistoms Union already existing 
between Cape Colony and Orange hree State 

In May 1899 the Natal Government liegan to suspect 
the nature of the military preparations that were being 
made by the Boers, and thrir ipprehensions weie com 
municatoi to the High CommisHioner, Sir Alfiod Milner, 
who teh graphed on 25th May to Mr C3iambtrlain, informing 
him that Natal was uneisy When wir Ixc^iine probable 
the Governor expiessod his views to the Prime Minister 
that the Natal Government ought to give the British 
Government every suppoit, and Sir John Robinson replied 
that their support would of com sc bo given, but at the 
same time he feared the (onsKpitnees to Natal if after 
all the British Government should draw back Some 
further correspondence took place , in the course of wine h 
the Natal ministers pointed out that as in the event of 
war Natal would probably become the seat of operations, 
and would support the British Government, they would 
incur the ** suspicion and unfiiemdly feelings ” of the Free 
State and Transvaal The Natal ministeis therefore 
considered that in the eircumstamos they should not 
be exposed to attack by the action of the Imperial 
Government without first having an opportunity of ex 
pressing their opinions In July the Natal ministry learnt 
that it was not the intention of the Imperial Government 
to endeavour to hold the frontier in case hostilities arose, 
but that a Ime of defence considerably south of the 
frontier would be taken up This led to a request on 
their part that if the Imperial Government had any 
reason to anticipate the breakdown of negotiations, ** such 
stops may be at once taken as may be necessary for the 
effectual defence of the whole colony ” Sir W P Symons, 
the general commanding the British forces in Natal m 
September, decided to hold Glencoe On the arrival of 
Sir George White from India, he informed the Governor 
that he considered it dangerous to atteiqpt to hold Glen 
coe, and urged the advisability of withdrawing the troops 
to Ladysmith The Governor was strongly opposed to this 
step, as he was anxious to protect the coal supply, and 
also feared the moral effect of a withdrawal Eventually 
Sir A Hunter was consulted, and stated that in his 
opimon, Glencoe being already occupied, ** it was a case of 
balancing drawbacks, and advised that, under the circum 
stances, the troops be retained at Glencoe ” This course 
was then adopted 


[histort 

On 1 1th October 1899 war broke out The first act was 
the seirurc by the Boers of a Natal tram on the Free 
State border On the 12th Laing’s Nek was occupied bjr 
the Boer forces, who were moved m considerable force 
ovtr the Natal border Newcastle was next occupied hy 
the Boers unopposed, and on 20th October occurred the 
battle of Talana Hill outside Dundee In this engage- 
ment the advanced body of British troops, 3000 strong, 
under Sir W Penn Symons, held a camp called Craigsido 
which lay between Glencoe and Dundee, and from this 
position General Symons hoped to be able to hold the 
northern portion of Natal There is no doubt that thia 
jKilicy strongly commended itself to the Governor and 
ministers of Natal, and that they exercised considerable* 
pressure to have it adopted But from a military point 
of \iew it was not at all cordially approved of by Sir 
George White, and it was afterwards condemned by Lord 
Roberts Fortunately only one Boer division out of three* 
was actually piesent at the moment of attack, and General 
Symons was able to mfiict a severe defeat upon them at 
Talana Hill His bravery cost him his life General 
Yule then took command, and an overwhelming force of 
Boers rendering the further occupation of Dundee danger- 
ous, he decided to retire his force to Ladysmith On 21st 
October General Sir George White defeated at Elands 
laagte a strong party of Boers, who threatened to cut off 
General Yule’s retreat He again attacked the Boer forces- 
at Rietfontein on 24th October, and on the 26th General 
’Vule reached Ladysmith with his force m safety Lady, 
smith now became foi a time the centre of further opera- 
tions The Boers gradually surrounded the town and cut 
off the communieation from the south Various engage- 
ments were fought in an attempt to prevent this mo\e 
mont, including the disastrous mishap at Nicholson’s Ntk,. 
when on 29th October a large British force was cut oft ancl 
was compelled to surrendei, and tho battle of Farquhar’s 
Faim on tho 50th, dining tho course of which Captain. 
Hedworth Lambton ariived from Durban with some naval 
guns and a party of bluejackets The siege of Ladysmith 
continued till 28th February 1900, when, after various, 
attempts to relieve the beleaguered garrison, 8ir Redvers. 
Buller’s forces at last entered the town During the six 
weeks previous to the relief, 200 deaths had occurred from 
disease alone, and altogether as many as 8424 were 
reported to have passed through the hospitals The relief 
of Ladysmith soon led to the evacuation of Natal hy 
the Boer forces, who trekked northwards 

During the Boer invasion the Government and the loyal 
colonists, constituting the great majority of the inhabitanta 
of the colony, rendered tho Imperial forces every assist 
anee One distinguished colonist. Sir Harry Escombe, 
widely respected and beloved, died before ho could see hia 
country once more freed of the enemy He had gone at 
the outbreak of hostilities to Newcastle, where he hoped to- 
be able to make some show of defence, but ho was com- 
pelled to leave with the rest of the loyal inhabitants, and 
took jiart in tho retreat from Dundee The strain was too 
much for him, and being in delicate health at the time, he 
died shortly afterwards In the actual hostilities the 
Natal Volunteers and other Natal forces took a pro- 
minent pait The Imperial Light Horse and other 
irregular corjis were recruited in Natal, although the bulk 
of the men m the forces were Uitlanders from Johannes- 
burg As the nearest colony to the Transvaal, Natal waa 
resorted to by a large number of men, women, and chil- 
dren who were compelled to leave the Transvaal on the 
outbreak of the war Refugee and Uitlander committeea 
were formed both at Durban and Mantzburg, and, in con* 
junction with the colonists, they did all in their power to 
assist in recruiting irregular corps, and also m furnishing 
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relief to the sick and needy Natal was the theatre of 
some of the most arduous fighting durmg the whole 
course of the war (see Tkansvaal), and the brunt of it 
was shared by her colonists with the Imperial forces 

Authorities — Peace The Colowy of Natal — Ingram 
NiUatxa — Pratt Leadmg PiniUs %n S<nUh Jfrvcan fftatory 

(a P H) 

Natal, a town and port of Brsusil, situated in an 
estuary of the Bio Grande, and capital of the state of llio 
Grande do Norte It has a naval tiaming school, an 
agncultural society, four churches, a cotton mill, 

It is the principal port of the state The chief exports are 
cotton, leather, rubber, butter, woods, and sugar A railway 
runs from Natal to the frontier of Parahyba, through the 
most productive part of the state Population about 60,000 

Natalie, Queen of Servia See Milan, Kino 

NatanJB, a minor province of Persia, situated in 
the hilly district between Isfahan and Kashau, and held 
in fief by the family of the late Hissdm cs Saltaneh 
(Sultan Murad Mirza, died 1882), grand uncle of the shah 
It contains eighty two villages and hamlets, has a yearly 
revenue of about £4000, and a total population of about 
23,000 It IS divided into four districts Bar/rud, 
Natanznid, Tarkiiid, and Bddnid Natan/ pears are 
famous throughout the country The western part of the 
province is traversed from north to south by the high 
road between Kashan and Isfahan, and has the well known 
stations of Kuhriid (7140 feet) and S6 (7560 feet) The 
capital of the little province is Natanz, a large village 
with a population of about 3000, situated 69 miles north 
of Isfahan, at an elevation of 5670 feet It has an old 
mosque, with a minaret 123 ftet in height, built in 1315 

N Atch6JB, a city of Mississippi, USA, capital of 
Adams county, on the east bank of the Mississippi river, 
and on the New Orleans and North Western and the Yazoo 
and Mississippi Valley railways, in the south western part 
of the state, at an altitude of 202 feet Situated in the 
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nudst of a nch cotton producing region, its industries are 
mainly connected with that staple It has cotton mills, 
cotton seed oil mills, gins, Ac , and has a large cotton trade 
by rail and river Population (1«‘10), 10,101 , (1900), 
12,210, of whom 382 were foreign Iwrii and 7090 negroes 

Natick, \ toi^n of Middltsev cuunt’v, Massachusetts, 
USA, on the Charles riMr, i kn\ imks west of 
Boston, m the eastern imrt of tlu state , on tlu Boston 
and Albany llailroad It contains a villigi, of irrtgulai 
plan, which bears the same name It has inanulaotuns 
of vaiied charactoi, among them boots and shoes and 
rubber goods Population (1890), 9118, (1900), 9488^ 
of whom 1778 were foreign born 

NAtlOnal Dsbta — Under the headings for tin 
different countries of the \^orld will lie iound details 
concerning the recent historj and statist its of 
their re8]xjctive public debts The gi^ neral 
subject of National Debts has Ixcn tnated ^ 
j fully in the earlier volumes of this hncyclopadia (ninth 
edition, vol xvii ), and in tins suiiplcmentary articli it 
will only be necessary to sunimaii/e the leading facts 
(oncerning the iirineipal nations, and to deal with some 
of the newer probltms which ha\o aiisen concerning the 
National Debt of the United Kingdom 

The following table shows tin general state of the 
woild's public indebtedness in 1900, divided according 
to the more important comitriis, the bracketed figures in 
black type indicating the position of the country referred 
to under each heading in tin list The figures in every 
ease are not to be supposed to be absolutely accurate, 
statistics of national debts diffei, often rernaikably, and it 
18 practically imposbible to give a perfectly satisfactoiy 
comparison, owing ]»artly to difficulties of computing the 
exchange, imrtly to inaccurate accounts, and partly to tlie 
vaiieties of debt (reproductive oi non reproductive, ilc ) , 
but, broadly speaking, the table shows the state of affairs, 
and may be compared with that given m vol xvii 
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1 opulatioii 

lotal Debt 

Per HeucI 

An 

iiiiul Charge 

Per Houil 


Thf Uni 1 ED Kingdom 

40,909,925 

(8) 

£628,978,782 

(11) 

£15 

7 

6 

(4) 

£28,21 6, 667 

(11) 

£0 

11 

4 

British Dominions over Sea— 











India 

280 000,000 

(8) 

210 323 937 

(34) 

0 

18 

6 

(11) 

6,696,732 

(38) 

0 

0 

6 

Australian ‘States 

8,707,905 

(10) 

195,824,717 

(2) 

52 

18 

0 

(9) 

7,695,074 

(2) 

2 

1 

0 

New Zealand 

815,820 

(28) 

47,874,462 

(1) 

58 

12 

0 

(32) 

1,717,910 

(X) 

2 

2 

0 

Canada 

6 338,883 

(81) 

53,254,689 

(14) 

10 

0 

0 

f21) 

2 678,-196 

(18) 

0 

10 

0 

Cape Colony 

1,027,224 

(24) 

27,884,078 

(8) 

18 

5 

0 

(23) 

1 831 737 

(6) 

0 

17 

5 

Natal 

902,365 

(26) 

9,019,143 

(16) 

10 

0 

0 

(24) 

850 204 

(16) 

0 

7 

9 

France 

88,517,975 

(1) 

1,086,216,526 

(4) 

28 

4 

0 

(1) 

49 844,052 

(4) 

1 

5 

11 

Russia 

129,211,113 

(2) 

656 000,000 

(19) 

6 

2 

0 

(2) 

29 000 000 

(18) 

0 

4 

7 

Austria 

25,886,000 

(6) 

358,438,000 

(12) 

13 

16 

11 

(6) 

14 007 000 

(10) 

0 

11 

6 

Hungary 

19,208,551 

(11) 

184,600,000 

(16) 

9 

14 

0 

(8) 

11 977,040 

(9) 

0 

12 

6 

Italy 

32,449,754 

(4) 

686,000,000 

(9) 

18 

0 

0 

(3) 

27,000 OOO 

(T) 

0 

16 

7 

United States of America 

78,303,387 | 

(8) 

292,216,266 

(31) 

3 

15 

6 

1 (10) 

6,709,020 1 

(30) 

0 

1 

9 

Spain 

18,089,500 

(0) 

433,283,066 

16 ) 

24 

1 

5 

(6) 

16 742 285 

(8) 

0 

18 

2 

Turkey 

23,880,000 

(18) 

170,000,000 1 

(18) 

7 

0 

0 j 

(18) 

6,148 450 

(19) 

0 

4 

3 

Egypt 1 

9,784,000 

(16) 

103,372,000 , 

(18) 

10 

12 

4 

(16) 

4,222,879 , 

(16) 

0 

8 

8 

Prussia 

34,472,509 

(7) 

329,584,000 

(17) 

9 

7 

6 

(7) 

13 923,170 

(IT) 

0 

7 

5 

German Empire 

66,846,000 

(14) 

118,564,789 [ 

(221 

2 

2 

1 

(16) 

8,794,461 

(22) 

0 

1 

4i 

Portugal 

5 049,729 

(18) 

177,192 796 . 

(8) 

35 

0 

0 

(14) 

4 434,248 

(8) 

0 

15 

10 

Holland ! 

6,104,187 

(18) 

96 561,287 

(7) 

18 

18 

0 

(30) 

2,926,553 . 

(12) 

0 

11 

u 

Belgium 

6,744,000 

(16) 

104,551,000 1 

(10) 

15 

13 

6 

(17) 

8,320 404 ' 

(14) 

0 

9 

9 

Japan 

43,769,577 

(36) 

52 903,000 

(28) 

1 

4 

2 

(IS) 

3 176,769 

(21) 

0 

1 

5 

China 

890,000,000 

(20) 

55,000,000 , 

1 (36) 

(T 

3 

0 

(19) 

3 000 000 i 

(24) 

0 

0 

2 

Argentina 

4,400,000 

(IT) 

108,000,000 1 

(6) 

23 

12 

0 

(13) 

6 301,419 

(3) 

1 

8 

7 

Brazil 

17,000,000 

(13) 

81,710,000 

1 (30) 

4 

16 



1 
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The total indebtedness of the countries named in the This compares (taking figures complied by Mr Dudley 
table amounts to £6,311,017,478, and the total indebted- Baxter in Joum Roy Stat Soc March 1874) with a 
ness of the world (tc, including countries not here total indebtedness of 4680 millions sterling in 1874 and 
mentioned) for the year 1898 was computed by Lord 1700 millions sterling m 1848 The United Kingdom had 
Avebury {Jovm Roy Stat Soc vol Ixiv Part I) as diminished itw total debt since 188 1 by 127 millions, the 
£6,432,757,000. aa against £5.097,910,000 in 1888 amount per head by £6, the annual charge by 6 millions, and 
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the charge per head by 58 8d The United States debt 
wjis lower by nearly a hundred millions Japan, Egypt, 
and Brazil h^ sensibly improved their positions But the 
following countries had increased their debts —France 
{by H6 millions), Kussia (by some 240 millions^), Italy 
(by 140 millions), Austna-Hungary (by 70 millions), Spain 
(by 190 millions), Prussia (by 227 millions), Portugal (by 
HO millions), Holland (by 18 millions), Belgium (by 32 
millions), and Argentina (by 73 millions) 

The result is that, whereas in 1883 the total debt of 
the United Kingdom (756 millions) stood second to tliat 
of France (1000 millions), in 1900 it stood third to 
France and Russia , whereas in 1 883 its weight per head 
of population was third, in 1 900 it was eleventh , whereas 
111 1883 its annual charge stood second, in 1900 it stood 
fourth , and whereas the weight of the charge per head of 
population in 1883 was fifth, in 1900 it was ekventh 
The indebtedness of the great British dependencies, on 
the other liand, had increased from 102 millions to 544 
millions sterling, or by 242 millions, and the local 
(municipal) debt of Great Britain had risen from about 
100 millions to U]»wards of 300 millions 

It is interesting to ri(all the history of the Biitisli 
National Debt fluring the 19th ctntury The debt at the 
close of the Napoleonic war (1816) was nearly 
887 millions sterling, and at the beginning ot 
Mt * ^ ^his delit had been 1 1 duced to 62 1 millions,-^ 

or a decrease of 266 millions — notwithstanding ; 
interim additions of about 367 millions, which made the 
gross icdiiction dining that period 633 millions sterling, 
an amount actually largei than the whole (dead weight “) 
<lebt at the end of the century No countiy (except the 
United States, to a smalhr amount) has cvei redeemed j 
its obligations on such a scale, and tins was done while 
all other Eurojioan countries of similar standing were piling 
up debt I 

This enormous nduction was tftcitcd at different rates 
of speed Between 1817 and 1810, whtn what was 
known as Pittas Sinking hund was m operation (dt 
pending upon the devotion of surplus income to the 
repayment of debt, but much complitated by the laising 
of frcsli loans), a net reduction was made of £29,488,072 
— an annual avetage of £2,268, 113 hrom 1830 to 1876 
the system of using surplus revenue— the so called Old 
Sinking Fund — for redeeming d( bt, was steadily applied, 
together with the creation ol Terminable Annuities (see 
Annuitiks, vol XXV p 462), by which dohmto blocks 
of debt wore cancelled and the whole amount paid oflT | 
in a term of years During this |Hriod the debt was ' 
leducod by £85,175,782, an annual avtraqe ot £1,851,647 I 
In 1876 Sir Stafford Northcote’s (Lord Iddesleigh’s) I 
New Sinking Fund came into operation, in addition to 
previous imthods of redeeming debt By this system a 
definite annual sum was set aside for the service of the 
debt, the dittercncc between it and the amount required 
foi payment of interest forming a (new) Sinking Fund 
devoted to rcimyment of capital This hixed Charge was 
gradually reduced from about 29 millions to 26 millions 
in 1888, to 25 millions m 1890, and to 21 millions in 
1899 The amount jiaid off during this period by means 
of Old Sinking bund, Terminable Annuities, and New 

^ It IS dlffltuU t(» LOinput© the Russian debt properly, but the 
figure for 1883 given in vol xvii (C40 millions) is clearly wrong It 
should have been 4416,000 000 for interest bearing debt, 

* Leaving out of acLoiint 8 millions of unfunded debt raised for 
the Boor war 

* I he ''dead weight <iebt, or uationnl dtbt proper, excludes what 
are treated in the public oLcounts as * other capital liabilities,' the 
interest on whicli is not included in the fixed charge but it is taken 
to include the new debt of all sorts raised in 1900, 1901, and 1902 
for the Boei war 


Sinking Fund, down to March 1900, was £165,238,639, 
or an annual average of £6,468,276 
It will be observed that the burden of the debt 
incurred previously to 1817 has thus been borne very 
unequally by different ages of “ postenty ” While the 
generations immediately succeeding the Napoleonic war 
paid off about £2,000,000 a year, the taxpayers between 
1876 and 1900 paid at three times that rate They did 
so largely without knowing it, smee a large part of the 
amount was wrapped up in the Terminable Annuities , but 
it IS very questionable justice that so large a proportion of 
the burden should have been imposed upon them At any 
rate, there is clearly a good deal to say on the other side, 
should present-day financiers argue that posterity (a later 
posterity still) must not be ask^ to take its share of the 
burden of new debt raised to relieve the taxpayers who 
liave been paying so large a proportion of the old one 
The great bulk of the funded National Debt consists 
of what are known as “Consols” This name dates 
from 1751, when nine different Government 
annuities at 3 jier cent were consolidated into 
one, amounting to £9,137,821 These “consolidated 
annuities” formed the germ of what has since become 
the typo of British Government stock At the same 
time some of the annuities at a higher rate of interest 
were combined and the interest reduced to 3 jier cent , 
and this stock was known as “Reduced,” the two 1 ]>cr 
(Out stocks remaining side by side, until in 1854 the 
3J per cent Government stock was also converted into ^ 
})or cents , under the style of “New Threes ” “ Consols,” 

“Reduced,” and “New Threes” formed thenceforth a solid 
body of British Three per Cent stock, until in 1888 the 
whole amount was converted by Mr (afterwards Lord) 
Goseben into 2} per cents (see National Dkbi Com 
VBRSiONs) “ (^onsols ” were added to from time to time 
when fresh loans were needed from 39 millions in 1771 
they rose to 71 millions in 1781, to 101 millions m 178 3, 
278 millions in 1801, 334 millions m 1811, and 400 
millions in 1858 , but in 1888 they had decreased, by 
redemptions, to £322,681,035 “Reduced” were also add( d 
to trom 17 millions in 1751 they rose to 164 millions iii 
1816, and then gradually diminished to 102 millions m 
1869, and to £68,912,43 5 ml887,when they w ere conxi ted 
with “Consols” into the New Consols (or “Goschens* ) at 
2| j>er cent , to be reduced to 2J per cent in 1903 

The lowest price ever quoted for “Consols” was 47^ 
on 20th September 1797, owing to the mutiny at tlin 
Nore, the highest was 114 in 1896, owing to seareitj of 
stock, the operation of the sinking funds, and the demand 
for investment of savings bank moneys 
The high ))ieimum to which Consols rest to^^ard8 the end of 
the century may be biiefly explained Part paaau with the 
I 1 eduction ol the debt went a di^indhng of the amount of Consols 
I oi>cii to inNestors, and hence occurred a continued noimal ap])ie 
elation of the stock In 1817 the amount of British Governinont 
I stock per head of the population was 440 10s , in 1896 this hginc 
had decreased to 414 lis The ordinary law of supply and demand 
would thoroloro in any case tend to increase the price of Covcin 
mont stock This has ab\ayH happened The amount ot Tint ( 
jior Cents diminished fioni 628 millions in 1817 to 498 in 1827 
and to 497 iii 1817, and the average jirues in these years were 7 I, 
83, and 90 additions ^ere made to the stoik, and in 1847 (tin 
amount being 510 millions) the price was S6g , agsin the amount 
decreased, and in 1852 (600 millions) the puce was 98, then u 
great conversion laised the amount to 784 millions m 1864, and 
the price went down to 90^, but by 1887 the amount decreased 
by about 200 millions, and the price rose well above pai and 
though the reduction in interest in 1888 set back the price, it 
rose again as the amount of available stock diminished Man\ 

< auses, into which it is not necessary to enter, o|>erated no doubt 
in keeping up the demand for British Government credit Moie 
over, a|)art iVom the fact tliat in 1882 there were 689 millions of 
Throe per Cents , and m 1900 only 601 millions of 2j per cents 
in existence, the amount held by Government departments, 
and therefore practically lot ked up from the market, gradually 
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increased, until from this cause alone the amount of available 
stock was diminished by upwards of 200 millions » and a large 
amount more was practically looked up by being held by trustees, 
or by banks, insurance societies, ko The savings banks deposits, 
increasing as they did by about £1,000,000 |>er month (owing 
partly to the raising in 1894 of the maximum limit), had to be 
invested inGoiernment securities, and the compulsory activity 
of the Government as a buyer of Consols, both on this account 
and also for Sinking Fund purposes (in order to obtain stock to 
redeem debt on the increased scale already indicated) operated as 
an abnormal cause for sendmg the price of Consols high abo\ e |)ai 
Kven at that figure (the average prices for Consols bemg 101 iV 
m 1894, 108^ m 1895, 110$ in 1896, 112if in 1897, llOfl in 1898, 
and 1061 — having fallen owmg to war prosj)ect8 — in 1899) it was 
difficult for the Government brokers to obtain Consols, and it was 
prmuipally owing to this state of things that m 1899 Sir Michael 
Hicks Beach reduced the fixed annual charge for the debt (and 
pro tanto the Nei^ Sinking Fund) from £26,000,000 to £28,000,000 

It remains to give the figures for the British National 
Debt m 1902, after the disturbance due to the South 
African war During the years 1900 and 1901 the new 
Kinking fund was su8|)end<^, as well as the payments on 
the Terminable Annuity debt applicable to repayment of 
capital (except in so far as annuities to individuals were 
concerned) , so that the debt was not reduced, as it 
would otherwise have been, by £4,547,000 in 1900 and 
by £4,681,000 in 1901 On the contrary, it was increased 
by fresh borrowings Consols were raised (in 1901 and 
1902) to the extent of £92,000,000 , a “War Loan” of 
2J pci cent stock and bonds, redeemable m 1910, was 
raised (1900) to the amount of £30,000,000 , 2J per cent 
exchequer bonds were raised (m 1900) to the amount 
of £24,000,000, and Treasury bills (in 1899 and 1900), 
£13,000,000 The total war borrowing amounted accord 
ingly to £159,000,000, raised at a discount of (£6,585,000) 
4 14 per cent This includes the whole new borrowing in 
1902, a portion of which was intended after the peace to bo 
paid back in the current year , but for this no allowance can 
here be made The accompanying table shows the totals 
for the “dead weight debt” in 1900, 1901, and 1902, 
and, for convenience, also the “ other capital liabilities ” 



* Dead eight 
Debt 

Chief Cause of Difference i 

Othtr 

Liabilities 

Uht March 1900 

1 1901 

, 1902 

July 1902 

£628 978 782 
090 992 621 I 

747 87(1 000 
779 870 000 ^ 

WurlxMin 
^ 4 Exch llundN 
V+Treas Bills 
-fC onsols 

4- Consols 

£80 000 000 
24 000 000 
6 000 000 
00 000 000 
82 000 000 

£10 186 482 

14 781 256 
20 582,000 


“Other liabilities” it must be remembered, represent 
money advanced (generally by Terminable Annuity) on 
reproductive objects — telegraphs, barracks, public works, 
Uganda railway, <kc — and they could not, obviously, 
l)c properly included in the National Debt unless at the 
same time a set off were made for the valuable assets 
held by the British Government, such as the Suez 
Canal shares, which in 1902 were alone worth upwards 
of £26,000,000 (h ch) 

National Debt Oonvorslon8.~-The great 
bulk of the funded debt of the United Kingdom 
consists of annuities, which are described as perpetual, 
because the state is under no obligation to pay off at 
any time the capital debt which they represent All 
that the public creditor can claim is to receive pay 
ment of the instalments of annuity as they fall due On 
the other hand, the Government has the nght to redeem 
the annuities ultimately by payment of the capital debt , 
though it may, and frequently does, bind itself not to 
exercise that right as regards a particular stock of annuities 
until after a definite penod So long as a stock is thus 
guaranteed against redemption, the only way m which the 
annual charge for that portion of the debt can be reduced 

^ Other caiues ere redemption of load tax vnnation m capital value 
of Terminable Annuities, and minor lYeaeury operations 


IS by the Ckivernment buying back the annuities in the open 
market at their current price, which may be more or may 
be less than the nominal debt, according to general financial 
conditions and to the state of the national credit The 
liability of the stock to redemption at par, when the 
period of guarantee has expired, prevents its market price 
from rising materially above that level lo enable the 
nght of compulsory redemption to be enlorced, it w only 
necessary that the Go\ eminent should have command of 
sufficient funds for the purpose of paying oil the stock 
holders, or should be able to raise those funds by borrow 
mg at a rate of interest lower than that borne by the stock 
Any circumstances which might tend to raise the price of 
the stock above par would also assist the Government in 
raising its redemption money on moi'e favourable ternib 
When the amount of stock to be dealt w ith is largo, the 
raising by a fresh loan of the amount required for redtmp 
tion would occasion great disturbance A more convenient 
method is the conversion of the existing stock to a lower 
rate of interest by agreement with the stockholders, whoso 
reluctance to accept a reduction of income is overborne by 
their knowledge that the power of redemption exists and 
will be put m force if necessary The opportunity for 
conversion may be looked for when tlie price of a rodeern 
able stock stands steadily at or barely above par Obser 
vation of the movements m the puce of other securities 
will seive to show whether this stationary price represents 
the real market value of the stock, or whether that value 
IS subject to depression owing to an expectation of the 
stock being converted or redeemed Accoidingly, the 
course of prices of other Government stocks which are 
free from the liability to redemption, of the stocks of 
foreign countries and the colonies, and of the large mum 
eipalities, must be watched by Government in order to 
determine, first, whether the conversion of a redeemable 
stock IS feasible, and, secondly, to what extent the reduc 
tion of the interest in the stock may be carried 

The credit for the first measure of conversion belongs to 
Walpole, though it was carried through by Stanhope, his 
successor as Chancellor of the Exchequer In 
1714 the legal rate of interest for private trans 
actions, which had been fixed at 6 i)cr cent in the year of 
the Restoration, was reduced to 5 per cent by the Act 12 
Anne, stat 2, c 16 But the bulk of the national debt 
still hoTQ interest at 6 ^ler cent , the doubtful security of 
the throne and the too frequent irregularities in public 
payment having hitherto precluded any considerable 
borrowing at lower rates Walpole saw that the first re 
quirement was to give increased confidence to the public 
creditors Three Acts were passed dealing respectively 
with debts due to the general public, to the Bank of 
England, and to the South Sea Company Three separate 
funds— the General Fund, the Aggregate Fund, and the 
South Sea Fund — were assigned to the service of the several 
classes of debt, each of these funds being credited with 
the produce of specified taxes, which were made permanent 
for the purpose, and it was further provided that any 
surplus of the funds, after payment of the interest of the 
debts, should be applied in reduction of the principal 
Such was the success of this measure that, in spite of the 
reduction of interest from 6 to 5 per cent which was also 
enacted, the passing of the Acts was followed by a nse in 
the price of stocks A cunous preliminary to the intro 
duction of these measures was the passing of a resolution 
by the House of Commons, which invited advances not ex 
ceeding £600,000, to be repaid with interest at 4 per cent 
out of the first supplies of the year The result showed 
that the time was not npe for such a reduction of interest, 
as only a sum of £45,000 was offered on those terms A 
further resolution was then passed, substituting 5 jier cent 
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as the rate of interest, and the whole sum was at once 
subscribed Besides accepting the reduction of interest 
on their own debts, the Bank of England and the feouth 
Sea Company agreed to assist the Government by ad van 
cirig 4^ millions at the reduced rate, to be employed m 
paying off any of the general creditors who might refuse 
assent to the conversion The assistance was not required, 
as all the creditors signified assent The debts thus dealt 
with amounted altogether to about 25| millions, and the 
annual saving of interest effected (including that ui>on a 
large quantity of Exchequer bills for winch the Bank had 
been receiving over 7 jier cent ) was X329,000 

Walpole hod a further opinirtunity of effecting a con 
version in 1 7 J7 In the moantimo muc li of the 5 per cent 
debt had been reduced to 4 per cent by arrange 
ments with the Bank of England and the South 
Sea Company, and further borrowings had taken place at 
that rate, and evtn at 1 jxr cent In 1737 the 3 per 
cents 8ttK)d above par, and Sir John Barnard proposed to 
the House of Commons a scheme lor the gradual reduction 
of the 4 per cents As a financial measure the scheme 
would doubtless have succeeded , but Walpole, moved 
apparently by i onsider ition for his capitalist supporters, 
o[)posed and for the time defeated it A scheme on 
similar lines was earn* d through by Pelham as Chancellor 
of the Lxchoijuer m 1719, and embodied in the Act 21 
Goo II c 1 By that Act holders of the 4 per cent 
securities, amounting to nearly £58,000,000, were otfen d 
a continuaiue of inUust at 4 per cent for one year, 
followed by jiei tent foi seven years, during which they 
were guaranteetl against redemption, with a final reduction 
to 3 })er cent tluieaftcr It was necessary to continue the 
rate of 4 pi r cent for the first year, as any objecting stock 
holders could not bo paid off without a year’s notice 
Throe months were allowed for signifying assent to the 
proposal At hist it was viewed with disfavour, and both 
the Bank and the East India Comiiany opposed it But 
the pons ol the Governmont pamphleteers were busily 
occupied in showing the advantages of the offer, and at the 
dose of the thue months acceptances had been received 
from the holders of nearly £39,000,000 of the stocks, or 
more tlian two thirds of the whole A further opportunity 
was atfoided to wavtrers by a second Act (23 Geo II c 
22), which allo\\od three months more for consideration^ 
but for holdois accepting under this Act the intermediate 
period of 3^ per cent interest was reduced from seven 
years to hve These terms brought in an additional 
£15,600,000 of stock, and the balance left outstanding, 
amounting to less than 3j^ millions, was paid off at par by 
means of anew loan Ihe annual saving of interest on 
the stock converted was at first £272,000, increasing to 
£544,000 after seven years 

For nearly three-quarters of a century no further con 
version was attempted In that period the total debt had 
been increased tenfold, and the practice of borrow 
mg in times of war by the issue of an inflated 
capital, bearing nominally a low rate of interest, prevented 
recourse to conversion as a means of reducing the burden 
after peace was restored But m 1822 Mr Vansittart — 
who four years earlier had effected a conversion m the 
opposite direction, turning £27,000,000 of^ stock from 3 
into 3 J per cent , in order to obtain from the holders an 
advance of £3,000,000 without adding to the capital of 
the debt — was able to deal with the 5 per cents These 
stocks amounted to £152,000,000 out of a total funded 
debt of £795,000,000 The prices at which the chief de- 
nominations of Government stocks stood m the market in 
the early part of 1822 indicated a normal rate of interest 
of more than 4 but considerably less than 4} per cent I 
In these circumstances, to projiose the conversion of the I 


5 per cent stocks to 4 J per cent would probably have been 
futile, unless the new stock were guaranteed for a long 
period, as holders would have stood in fear of a speedy 
further reduction Nor could the Government hope to 
succeed in a reduction to 4 per cent Mr Vansittart’s 
plan was to offer £^05 of stock bearing 4 per cent in ex- 
change for £100 of 6 p^r cent stock, thus adding slightly 
to the capital of the debt, but effecting a large annued 
saving in interest These terms were highly successful 
Holders of nearly £150,000,000 accepted, leaving less than 
£3,000,000 of the stock to be paid off, and the annual 
saving obtained was £1,197,000 The new 4 per cent 
stock was made irredeemable for seven years (Act 3 Geo 
IV c 9) 

There were, however, other 4 per cent stocks, amounting 
to £76,000,000, which were not secured against redemp- 
tion Two years later, the conditions being favour 
able for their conversion, the Act 5 Geo IV c 24 
was passed, offering holders m exchange a 3j^ per cent 
stock, irredeemable for five years The offer was accepted 
as regards £70,000,000, and the remaining £6,000,000 
paid off, the annual saving on interest being £381,000 

In 1830 the guarantee given to the 4 per cent stock of 
1822 liad expired, and the stock stood at a price of 102J 
Mr Goulburn decided to attempt its conversion 
without delay, and accordingly by the Act 1 1 Geo 
TV c 13 holders were offered in exchange for each £100 
of the stock, citliei £100 of a 3|^ per cent stock, irre 
deemable for Un years, or £70 ot a 5 per cent stock, 
irredeemable for forty two years, these two options being 
considered of ai)proximately equal value No difficulty was 
found in securing assent Over £150,000,000 of the stock 
was converted, almost wholly into the 3 J per cent stock , 
the balance of less than £3,000,000 was paid off, and an 
annual saving of £754,000 in interest was the result 

It was again Mr Goul burn’s fortune to carry out a 
largo and successful conversion m 1844 At that date 
the I unded Debt was mode up of 3 per cent and 

per cent stocks in the proportions of about two ^ 
to one, the only other denomination being the trifling 
amount of 5 per cent stock created in connexion with the 
conversion of 1830 The price of 3 per cent Consols 
ranged about 98, and that of the new 3^ per cents, created 
m 1830, about 102 A reduction stiaightway from 3J 
to 3 per cent was not to be looked for, but it was hoped 
to ensure that reduction ultimately by offering 3J per 
cent for tlie first few years and a guarantee against re 
demption for a long term Accordingly the holders of 
the several 3j^ per cent stocks were offered an exchange 
to a now stock bearing interest at 3J per cent for ten 
years and at 3 per cent for the following twenty years 
15ractically the whole of the stock, amounting to 
£249,000,000, was converted on these terms, only 
£103,000 being left to be paid off at par The im- 
mediate saving of interest was £622,000 a year for ten 
years, and twice that rate in subsequent years (Acts 7 and 8 
Vict cc 4 and 5) 

Mr Gladstone’s only attempt at the conversion of the 
debt was made m his first year as Chancellor of the 
Exchequer His primary purpose was to extinguish 
some small remnants of 3 per cent stocks which 
stood outside the mam stocks of that denomination The 
Act 16 Vict c. 23 offered to holders of these minor 
stocks, amounting altogether to about 9^ millions, the 
option of exchanging every £100 for either £82, 10s of 
a per cent stock guaranteed for 40 years, or £110 of a 
2^ l)er cent stock guaranteed for the same period, or else for 
Exchequer bonds at par In the result stock to the amount 
of only about £1,500,000 was converted, and the remaining 
£8,000,000 had to paid off at par, with some apparent 
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loss of capital, as the current market pi ice of the 3 per 
<»eiits was less than par The failure >\as largely owing to 
the fact that, between the initiation and the execution of 
the scheme, the train of events leading up to the Crimean 
war had become manifest, with unfavourable results to 
the public credit Mr Gladstone had also included, as 
an optional portion of his plan, liberty to holders of the 
larger 3 per cent stocks to exchange into the new 3^ and 
per eents Very little advantage was taken ot this 
permission, but the small amount of 2^ jier cent stock 
then created has been largely added to in later years by 
the conversion of stocks of higher denominations held by 
the National Debt Commissioners for the savings banks 
and other Government funds 

Little better was the result of a more ambitious attempt 
made by Mr Childers in 1884 His oflfer (Act 47 and 48 
Vict c. 23) extended to the holders of all the 3 per 
cent stocks, amounting to more than 600 millions, 
but no attempt was made to compel acceptance There 
was offered in exchange for each £100 of 3 per cent stock 
<»ither £102 of a stock at 2] per cent , or £108 of a stock 
at 2 J per cent , both irredeemable lor twenty one years 
But the amount exchanged into the new stocks was only 
22 millions, of which more than one half was stock held 
by Government departments 

The most important of all the conversions of the British 
<lcbt was effected by Mr Goschen in 1 888 It applied to 
the whole of the 3 pei cent stocks, amounting to 
a total of £558,000,000, made up as follows — 
£323,000,000 of Consols, a stock which dated from 1752, 
when it was formed by the consolidation of a number of 
minor stocks, £69,000,000 of Reduced 3 per cents, of 
\\hich the nucleus was the stock reduced from 4 to 3 pci 
<ent by relham’s conversion m 1749, £166,000,000 of 
New 3 per cents resulting from the conversion of 1844 
\ll the throe stocks were, and had been for a considerable 
time, well over par But for the past few years they had 
remained in almost a stationary position, relatively to the 
upward movement shown in the prices of the Government 

2 J per cent stock, and of the stocks of foreign governments, 
of British colonies, and of the leading municipalities It 
was clear that the anticipation of a conversion or redemj> 
tion scheme was w eighing down Consols Direct evidence 
of this fact was afforded by the course ot a new 3 per cent 
stock, the Local Loans stock, which Mr Goschen had created 
in 1887 Though bearing the same interest and resting 
upon the same ultimate security as Consols, this stock, 
which had been made irredeemable for twenty five years, 
rose at once to a higher level of price The opportunity 
for a great scheme of conversion had evidently come 
The risk to be incurred by Government m undertaking the 
liability to pay off sucli an enormous body of stock, though 
less in comparison with the resources of the nation than 
that which Mr Goulburn had faced in 1844, was still veiy 
great, and it was rendered more formidable by the fact 
that holders of Consols and of Reduced 3 per cents were 
entitled at law to a year's notice before their stocks could 
be redeemed If that right of notice were to be enforced 
as regards any large proportion of the stocks, no precau 
tion could adequately guard against the risk of untoward 
circumstances arising to affect the operation before the 
year expired Mr Goschen proposed to offer to the 
holders of each of the three stocks an exchange at par 
into a new stock bearing interest at 3 i>er cent for the first 
year, at 2 J per cent for the next fourteen years, and at 2^ 
per cent for twenty years thereafter, the stock to be irre- 
deemable for the whole of that period, namely till 1923 
Acceptance w'as made compulsory for holders of the New 

3 per cents, with the alternative of being paid off at par, 
as they had no claim to receive notice , but it was made 


optional for the holdois oi the other t^\o stocks, and a 
bonus of 5s per cent w is olieied to them as an induce 
ment to forego thtir right of notno These provisions 
were duly embodied in the Va 51 \jct e 2 Iho tcims 
were occejited by piactually all the holders of the New 3 
per cents ind by the great inaioiity of tlie holders in 
Consols and Reduced 3 s, the amount kit outstanding 
being only £42,000,000 To enable that balance to be 
dealt with, an Act was passed providing tor the compul- 
sory redemption or conversion ot the out'standing stock 
at the txpiiy of the stitiibiry notice Ihe funds re 
quired for this further opci itioii were riistd by the issue 
ot Treasury bills and hxclicquci bonds, !>} tcinpoiary 
advances from the Bank and fiom the National Debt 
Commissioiieis, and l)y the ci cation of an addition il 
half million of the new stock In the result it was only 
necessary to find cash fur paying oil dissentients to the 
amount of £19,000,000 3 he final outcome of the wliole 

operation was a saving in the annual charge of interest of 
£1,41 2,000, increasing to twice th it amount alter fourteen 
years 

The conveision of the Consols and Reduced 3 per (tnts 
was greatly facilitated by the exeicise of a power, which 
the Act conferred, to pay to rt cognized ag( nts, such as 
stockbrokers, bankeis, and sol it itors, a tommission of Is 6d 
l>er cent on stocks in re pect of wliith they lodged 
their clients' assents These agents weie thus afforded an 
inducement to give their clients explanation and advice, 
without which many ol the fundholders would prohibly 
not have moved in the inittei The commissions paid 
amounted to more th in £23 1,000, ic presenting stocks to 
the amount of over £112,000,000 Iho Government will 
not again lie confronted with this difficulty of having to 
give long preliminary notice of the intention to convcit or 
redeem a large portion ol tlie debt, as it is pi o vide d by the 
Conversion Act, 1888, that the pie sent Consols shall be 
redeemable after 1923 on such notice and in such manner 
as Parliament may diiect 

See Keport of thi Proiredi,n(fS of the ( ovinusnurnr) h for the J^c 
diwttoii of the National J)eht Parhamcntai^ rai>er C — ol 
1891 — L W Hamuion Coniv moil ami Jiulunptum London, 
1889 (w Bl. , E W H* ) 

NAturallSin* — ^^Natme" IS a term of very un 
certain extent, and the “natuial" lias accordingly several 
antitheses, often more or less conflicting, and only to be 
learnt from the context in which they occur Thus, 
though Mail and tlie World are often opposed as respect- 
ively subject and olqect, yet the woid nature is ap})lied to 
both hence Natuialism is used in both a subjective and 
an objective sense In the subjective sense the natural, 
as the origin il or essential, is opposed to wlxit is acquired, 
artificial, conventional, oi iccidental On this opposition 
the casuistiy and paradoxes of the Sophists largely turned , 
it determined also, at least negatively, the conduct of the 
Cynics in their contempt for the customary duties and 
decencies , and it led the Stoics to seek positive rules of 
life in “conformity to nature ” This dofeience for the 
“natural" general!}, and distrust of traditional systems of 
thought and even of traditional institutions, has played 
a largo part in mode in philosophy, esiiecially British 
philosophy It was perliaps the inevitable outcome of the 
reaction, which began with the Renaissance, against the 
medueval domination of mere authority “ L’homme qui 
medite est un animal deprave," said Rousseau , and again, 
“ Tout est bien sortant des mains de I’auteur dos choses, 
tout d^gdnero entre les mains do I'homme ” * 

In psychology and epistemology, “no one," as Green 
has said, “ is mor e emphatic tlian Lo( ke in opposing what 

^ Quoted by Ifiisler, \\ brieibiieh dei phdosophxsehcn Btgrxffe^ 1899, 
8v Naturalismus 



88 NATURALISM 


IB real to i«rhat we *make for ourselves* — the work of 
nature to the work of the mind bimpk ideas or sensa- 
tions we certainly do not Snake for ourselves* They 
therefore, and matter sup|X)sed to cause them, are, accord- 
ing to IxKske, real But relations are neither simple ideas 
nor their material archetypes They therefore, as Locke 
explicitly holds, fall under the head of the work of the 
mind, which is opposed to the real ** ^ This opposition 
again led Hume, in the first place, to distinguish l^tween 
natural and philosophical relations — the former determined 
simply by association, the latter by an arbitrary union of 
two ideas, which we may think ])roijer to compare — and 
then, m the next, to reduce identity and causality, the two 
chief “ philosophical relations/* to fictions resulting from 

natural relations,** that is to say, from assocmtions of 
similarity and contiguity Subjective natuialism thus 
tended to become, and in the end ]>ecamt , what is more 
commonly called or Aasociationmn, thereby 

approximating towards that objective naturalism which 
reduces the external woild to a mtchanism dcscribable m 
terms of matU r and motion- a result already foreshadowed 
when Haitley coiim ( ted ideas and their association with 
brain vibrations and vibratiuneles In ethics, also, the 
striving to get back to tli( iiatuml entailed a similar down 
ward trend I rom the Cambridge Tlatonists, from Locke 
and Clarke, wo hear mudi of lational principles of conduct, 
comparable in ioH[>ect of intelligibility with the truths of 
mathematics , but alitady we hnd that in bhaftesbury the 
eentre of etliieal interest is tranferred from the Ileasoii, 
cone^eived as apprehending eithci abstract moral distinc 
tions or laws of divine legislation, to the “ natural affec- 
tions *’ that prompt to soeial dut} , ^ and when we reach 
Bentham, with pleasure and jiam as “ sovereign masters,** 
and the Mills, with lovt of Mitue explamed by the laws 
of association, all set ms to bt non rational® Ihere is 
much rosemblanet , as well as some historical connexion, 
between the naturalism of monilists such as Shaftesbury 
and Hutcheson and the Common Sense metajihysies of Held 
and his school * Honee Kant, distinguishing between a 
“ naturalistic ** and ** sen ntihe ** or t ntical method in liieto- 
physics, styles Ileid and his follow t is “naturalists of pure 
reason,** satirically comimnug tlidii to ])eople who think 
they can settle the size and distanet ot the moon by direet 
eyesight better than by the roundabout uilculatioiis of 
mathematics 

So far we have sciii the iiarmul approximating to the 
non rational But when used in a subjective sense m 
opposition to the supematuial, it means the rational 
«is opposed to what is above reason, or even contrary to 
reason It is in this sense tliat the term Natumlism most 
froque ntly occurs , and it was so applied specially to the 
doctrines of the English Deists and the German llluiiu 
iiati of the 17th and 18th centuries those of them who 
held that human reason alone was capable of attaining to 
the knowledge ot God were called theological naturalists 
or rationalists, while those who denied the possibility of 
revelation altogether were calk'd philosophical naturalists 
or naturalists siinidy® In these controversies the term 
Naturalist was also sometimes used in an objective sense 
for those who idciitititd God and Nature, but they were 
more frequently styled Spmozists, Pantheists, or even 
Atheists. But it is at once obvious th&t dispute as to 
what IS natural and what siqieniatural is vain and hope 

' T H Ureon, I*rolegoinena to 1888, § 20 

•» C f Slilgwitk, qfK/ucs, 1886, p 181 

^ Ch W K Sorley, The Mh%ce of Nativ^xm^ 1885, pp 16 fi 

^ Cf W R. Scott, J^rawia Hutchsam, Hu Xi/is, Teaching, and 
PosUwn tn JPhtlasophg, 1900, pp 121, 265 f 

^ See article Rationalism, Ancy Brd vol xx , Kant, Religion 
tnnerhalb der Orenten der Uoeen Vtmw\fl, Hartenstein's edition, vi 
253, oudLechltr, OeaiJiiiMedea Rnghachm Detamua, 1841, pp 454 ff 


less till the meanmgs of reason and nature are clearly de- 
fined “ The only distinct meaning of the word ** [natural^, 
said Butler, “is itated^ fixed^ or miUed , smee what la 
natural as much requires and presupposes an intelligent 
agent to render it so, t s , to effect it continiudly, or at 
stated times, as what is supernatural or miraculous does 
to effect it for once And from hence it must follow that 
persons* notion of what is natural wull be enlarged in pro- 
portion to their greater knowledge Nor is there any 
absurdity in supposing that there may be beings in the 
universe, whose capacities may ht so extensive, aa 
that the whole Christian dispensation may to them ap^iear 
natural, t e , analogous or conformable to God’s dedinga 
with other parts ot His creation , as natural as the visible 
known course of things appears to us ** ® 

The antithesis of natur^ to spiritual (or ideal) has mainly 
determined the use of the term Natur^ism m the present 
day ^ But current naturalism is not to be called material- 
ism, though these terms art often used synonymously, as 
by Hegel, Ueberweg, and other historians of philosophy 
nor yet imntheism, if by that is meant the immanence of 
all things in one Gcxl We know only material pheno- 
mena, it 18 said , matter is an abstract conception simply, 
not a substantial reality It is therefore meaningless to 
describe mind as its effect Moreover, mind also is but 
an abstract conception , and here again all our knowledge 
IS confined to the phenomenal To identify the two 
classes of phenomena is, however, impossible, and indeed 
absurd, nevertheless we find a constant concomitance 
of psychosis and neurosis, and the more sensationalist 
and associationist our psychology, the easier it becomes 
to correlate the psychical and the physical as but “two 
aspects** of one and the same fact It is therefore 
simplest and suffieient to assume an underlying, albeit 
unknown, unity connecting the two A monism — so far 
neutral, neithoi materialistic nor spintuahstic — is thus a 
characteristic of the prevailing naturalism But when tlie 
question arises, how best to systematize expenenco as a 
whole, it is contended that we must begin fiom the physi- 
cal side Here we have precise conceptions, quantitative 
exactness, and thoroughgoing continuity, every thought 
that has ever stiried the hearts of men, not less than eveiy 
breeze that has ever rippled the face of the deep, has. 
meant a perfectly definite redistribution of matter and 
motion To the mechanical 2 )nncipks of this redistribu- 
tion an ultimate analysis brings us down , and — beginning 
from these — the nebular hypothesis and the theory of 
natural st lection will enable us to explain all subsequent 
synthesis ® Life and mind now clearly take a secondary 
place, the cosmical mechanism determines theniy while 
they aie powerless to modify it The spiiitual becomes 
the “ cpiphenomenal,** a merely incidental phosphorescence, 
so to say, that regularly accompanies physical processes of 
a certain typo and complexity (bee also Psychology ) 

This absolute naturalism, as we may call it, the union, 
that IS, of psychological and cosmological naturalism, is 
in fact a species of hatahsm, as Kant indeed entitled it^ 
It IS the logical outcome of a sensationalist psychology, 
and of the epistemology which this entails As long as 
association of ideas (or sensory residua) is held to explain 
judgment and conscience, so long may naturalism stand 

The naturalistic work of chief account at the present day 
> Haeckfi s Die eltratsel, Gemeinverst&ndliehe Studien ilher 

® Analogy^ part x chap i , end. Of also J S Mill, logic, book 
iii chap XXV § 2, and Issaya on Religion 

7 In aesthetics we find Naturalism used in a cognate sense the 
Flemish painters, such writers as Flaubert or 2<ola, for example, being 
called naturalistic or realistic, in contrast to the Italian painters or 
writers like George Sand or the BrontiiS 

® Cf Spencer, lirat Pnnaplea, 1867, p 898 

9 Qe Prdegomem^ § 60 
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monutvaciLe PaxUmphxCt Ste Ausgabo 1900, of >\lucli an English 
translation, has ap|^>oared Ethctno lofutationg will be foaml 
in the i^orks of two ot Hacokel s coUoagtieR O Lifbmann, 
ZuT Analysts der Ik irUichkeitf 3to Ausgabo 1900, H Euckpn, 
Dte MnliCtt des Oeistcslebens %n UewuBstsexn vnd That der Mensch 
hettf 1888 , i>cr Kampf um nncn gctsltyen Ltbcnstnhalt, 1808 
There is also in English Mr A T lUiKoiiis well known 
FoundeUwns of Mhcf^ 8th edition, 1901, and NaUnahsm and 
Agnosticism^ 1899, by J Waud (j w* ) 

NttturAliXCitiOll> — Pnor the Naturalization 
Act of 1870, 33 and 34 Viet t 14 (nee Aiun and 
Allegiancf in Ency Bnt vol i 9tli ed ), the allegiance 
owed to the British Crown was regarded is indissoluble, 
and down to 18G8 the same doctrine Aias held in the United 
States Almost at the same time both countries, through 
con\entioiis with eaeh other, treaties with other foreign 
Powers and by Acts of the legislature within, abindonod 
this position and opened a free txehange of nationality 
with foreign states Naturalization, being a so\treigii 
act, is not governed by the i ulcs of intc i national law , 
but by those of tlie public law of euh indniduil state 
c’oncerned The Naturalizition Act of 1S70, sec 7, 
subscc 3, di fines and rcgul ites the position of ii itui xli/ecl 
British subjoets, and jirovides that an alien to whom 
a certificate of naturalization has bicn gianted shall 
enjoy all political and other lights, pow^is and iniMlegts, 
and bo subject to all obligations to which ii natuixl 
born Bntish subject is entitled oi subject m the United 
Kingdom, provuhd that he shall not, ulun within the 
limits of the foiciqn ^tatc of whuh h( v is a snhjtit 
previously to obtainnuf his lotifuate of lutfuia/i atam^ 
he (leam I to he a Jliitish siihfeit luikss he has ciasid 
to he a subject of that stati ni puisuanct of the laus 
thereof^ 01 in y^w/sMcincc of a tnafi/ to that iff at (and the 
sim ink obtuns also in the vise ol stitutoiy aliens, 
iCy iiatuialboin Biitish subjects, to whom < c itiiie ites of 
rcidmission to Ihitish natiemality haxe been granted) 
The italicized cl uise here icfciud to is ajijdieable to 
the very numeious cases wheio iiatui iliZAition lus been 
tffeeted in fraud of military sen ice in ccmntiies where this 
lb (omjmlsory Thus naturilization, whilst iinesting the 
new eitizen with ecpial rights with one niturally born, 
does not extinguish the claims which lu still in foice in 
the state to which he has luthcitu owed ulkgnncc In 
such cases the flag of the country ot adojition will not 
protect the naturalized subject, on ictnrning to the countiy 
of his birth, fiom the pains, jieiialties, and forfeitures 
visited for butli default ((^alvo, JJk fiounaiio ih IhoU 
In Ur national, sv Naturalisxtion “La naturalisation 
n’alter cn lien les droits accjuis ax int son aeeoinplisse 
incnt, m memc les consecj[Uenec s kg lies <|Ui decoulent de 
droits anterieurs ’ ) In Germany no peimisbion is 
gixen to persons between the ages ol seventeen and 
twenty five, anel liable to eonscrijition, to th ingo then 
nationality, unless they satisfy the military anthonties 
that they do not seek to divest themsehes of German 
citizenship in order to escape from military duty , anel 
such i>ermission is likewise lefused to officers in active 
service or reservists called upon to rejoin the eolours 

The position of infant children of naturalizeel Biitish 
subjects IS till obscure The Natural iziition Act referred 
to jirovides that where the father, or the mothei (being a 
xvidow), has obtained a certificate of natm iliz ition in the 
United Kingdom, every child of such father or inothei 
who during inlaiicy has become resident with butli father 
or mother in any part of the United Kingdom, or with 
such father while tn the seif vice of the (hown out of the 
United Kintfdfmi (58 and 59 Viet c 4 ^), shall be deemed 
to bo a naturalized British subject Mi W E Hill 
{Foreign Jurisdiction^ !> 27) says “The Act is silent as 
to children, whether born before or after naturalization, 
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who are not, or at least have not bcem, resident with the- 
father or mother in the Imited Kingdom It is to 1)0 
presumed that they remain aliens ’ 

In most countries a lengthened sojourn is a condition 
precedent to natuialization In Belgium, the United 
Kingdom, North America, and Biissii the period of such 
sojourn is fixed at five >(ais, m Vnna Green, and 
Sweden at three, in the Argentine Kepublie two, whilst 
in Poitugal a itsideiice ol one je u is Miffuient Ju 
Germany, Austria, ami Italy im \m ri kI ot rosulc ne t i«s 
prescrilied In Irance a reside me foi ten >cais ejualifies 
lor natural izitiem without fmther ceremony whilst in 
Austria a ten jeirs’ lesuknco eonleis jm wr the limits ol 
citizenship 

As legiids natuialization iii Bntish eokmies, the'* 
Naturalization Aet provielcs that ill ngiihtions dul\ 
made by the legislature of an> British possession fen 
conferring the lights of natmaliz^itnm shall, vithin swk 
limits^ have the anthoiity of law It seems well estab 
lished that such a Colemial Aet has onl^ the foiee of 
livv within the pxrticular colon}, and e iiiimt iiuest a 
naturdizeel jxnon with the eliai leteT eit ] ritish subjeet m 
foreign states, but Stijs Hall ‘ Iho Isatuializ ition Ael 
docs not seem to have been lead quite in this sense, and 
it his l)een the jirxetiee to issue j) issports to tin eiwnei 
of colemial CLitifuates of natui iliZiitiem and to jiroteet 
them 111 all foreign countries, other than then eountiv 
of origin” Nxturalization ui liielia, whieh is not 
mentioned in the Act, is ]>re)vieled foi by leicil statute 
anel the position of a poison n itui ihze el unde i such lexsl 
ordmauee is the same as that of a peison nituialized in 
the colonies In e^reler to avoid the q)j»taiancei of wishing 
to jiroteet the natnialized subject who Ins become i 
Bntish titizen in fiandem l<gis, ill iiaturilized British 
subjects aic deseribecl as such in the passjmits issued to 
them, anel all n]>]>li( itions foi j)issjmrts must be aceoiii 
jiaiiud by the eeitiheite of intur ilization, in adelitiem to 
those of identity and leeoninundation, and jiissjioits. 
f uinot be issued abroad to a colonial natnialized Bntish 
subject except feir a diieet jouineyto tin Ibiited King 
dom or to tho colony m whicli he has bteoine jutnialized 

It is still a vexed question whether Bntish sul>i( ets can 
divest themselves ot their nationality in non civilized 
eountnes, but the bettei ojiimon seems to be that tho ]>ei- 
inission given to Bntish subjects by the ISatui ilizition Aet 
to assume tho n itionality of a foie ign state has regaid only 
to such stites as hive a definite jiolitieil oiginizition in 
ill others Bntish subjects remain amenable to Bntish laws 

Ainiioi nil s — v IHn Intnnatanial lav -Dre i v ( oiifiot 
of Jans Lomlon 1890 — HviijW 1 Jrrutisi m\ the 1 ortxgn 
lowers and Juri^iUioii of thi 1 x tfish Crovn Oxford, ISMl 

NAUerfttiS- — The site of Naueratiswis diseovered 
by Professor Flinders Petrie iii 1884, it is sitiuted on 
the caste ni bink of a e iiial, about 10 mile s to the we st ol 
the present Itosetta branch of the Nile In iiieieiit time v 
it was aiqiroaehed by the Canobic memth, which wis 
farther to the vvtst The identificjitiem of the s te is 
pi iced beyond doubt by the discovery of inscriptions, 
with the name of the town, and ot gieat masses ot early 
Greek j>ott(iy, such as could not hivo existed injwheie 
els.- The sit Aas excavated in 1881 8G b} the i gypt 
Lxploiatiou lunel, and a suiipkiuentaiy exeav itjon was 
made by the British Sehool at Athens m 1S99 \ list ol 

the temples of Naucratis is given by Herodotus (ii 178) , 
they wejre tho Hcllemon, cormiioii to all the colonizing 
cities, and those dedicated by the A^ginetaiis to Zeus, by 
the Samians to Hera, and by the Milesians to Apollo. 
A Lmpk of Aphrodite is also mentioned by Athenaous 
Traces of all these temples, except that of /eus, or at 

S YJI ^ 12 
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Icififit dc<l]C4ition« coming from them, have been found m 
tb< t 3 tca\ation», and another ha« been added to them, the 
temph of the Dioscuri The two cliitf sites to be cleared 
were the temples of Aiiollo and of Ajihrodite, m both of 
whuh sucxkssivc buildings of various date were found 
Both w<re k markable for the gnat moss of early fiamted 
pottc ry that was found , in the temple of Apollo this had 
Ixen buritd m a trench, m tliat of Apliralitt it was 
wattfnd ovir the whole Hurfau3 in two distinct strata 
A gnat d(al of it wis local ware, but thin were also 
imported vaws from various Gnck sites Jn addition to 
the He tornplcB, t)«n wis also found a gn it fortified on 
closure, about 8()0 ftet by 750, in th« soutli-casb rn ])art 
of the town, within it was i wpiirf tower or fort, a 
])ortico of entrants and an avcuiu of rows of sphinxes 
was added m Ptohmiic tiints, as is shown by the founda- 
tion deposits found at thr (ormrs of the jiortno. Huso 
<on8ist(d of modi Is of the tools and Tuateuils used ui tJu 
buildings, niodt Is ol instruinints foi sacnluc oi c^n^lonus, 
and car tone hts of King Ptoh my Pliiladt l]dms Professor 
J^trle naturally supposed this gnat (nclosiin to )>< the 
ilelhnioji oi (oniiiion saiuiuiry oi tlu Greeks, but iii 
the most neent (xauations Mi J fog nth found traces of 
another great walled eiu Insure to tin noith-east of the 
town, together with potte ry eledu nte el rni *hAA//ie/a 
and he elaiiiH with reason tint this enelohure is 
more likGy than the other to In tlu lie lie mem, sine e no 
early (bee k antupiities Juvej been lound in the southern 
p ut of tlm town, wine li se ems rathe i to li 4\e he e n a n itive 
iitttle me lit The eenuteiyeit the antie nt tenvii was found 
oil two low moiuiels to the noith, but was meestly of 
i'toleniaie (laU> 

Ajiait fioni tlu lustone mteiestot the site, is the only 
Greek tolony m I gypt in early limes llui thief iinportanee 
of the exuiNations lies in the rie h IiihIh oi eaily pottery 
Hiiel in the mseu[itions upon tlu in, wliieh threiw light on 
tlm early liHtoiy ot tlu aljilialKt lu^ most tlouiishing 
period of the teosn was lioiri tlu eeeessionol Amisisni 
570 no to thee iVisian invasion oi 5J0 ne , when the 
eoutemtsejf the te ni[)le s must IiaNe been dehtieev^l The 
<ailier elire)iu)le>gv lias been imu li disputed There are' 
< lear traees e>t a settlement going hack P) the 7tli ten 
tiny, inelueling a seaiah taetoiy, wimh yieldeel nunuious 
suinihe not e)t native hgy ptian manuiaetiiie lx iriiig the 
names of llie Kings that pieeedetl Anuesis Among these 
weie fiagiiuiits ot eaily (oeik ]H>tleiy It seiius a tau 
infercnreMliat tlie luakeisof tlu so were Cbeeks, and that 
they pie>l)ahl\ upiesent tlu eaily Mile sun e oloii}, seettle el 
lure in tlu tniu of JNammetiehns 1 , i)efe>ie tlie ofheiil 
assignment ot the site by Amasis to tlu Gue k eoloiiists 
oi vaiious e itu s The most inipoitant ot tlie ant icjui tics 
leiuriel are ne»w m tlm Ihitisli Museum 

Soo "NV Ml 1 1 M 11 ititiit I Hind Mcnioii of thej 

1^ '^I'l 'fit loll 1 niul, lHse» 1 A ( SI DM II \ a ill rat 

li Sixtli Me nuur < 1 sniim 1SS9 ~ 1) (r jlea VUIH, Ac innnal 
mf the lirUisk tsdwol at If/iuit lM)S-99 e n ) 

NAIigTAtUCki a borough of New lli\on count}, 
CVmneuluut, li ^ A , on tlu iSaugvtmK ii\ei, xiul on 
the New ^ ork, Ne w IlaMii, ind II uttoiel llulioael, south 
west of the eemtie e^f tlu state It edit iiiia w iter pow el 
fioin the inei for its maiiul u tuies, whie^ cemipiiso boots 
and isheHJs, weadlen and nihbei ge>ods, eullei) anel agri 
cultural impleuuuts ]\>pulatioii (ISsO), 4J7i, (1890), 
6218, (1900), 10,511, ot whom 51 >2 w»re foieignboni 

NAUh^liriy or Bvt) \ vurn iM, a watering place 
of Germany, iii the grand dueliv of Heesse Darmstadt, 
situated on the north oast sIoik ot tlie 1 annus Mountains, 
24 miles by rail north ot Frankfort on Mam Its 
waim vnators (84'" to 95 F ) attinct nearly 20,000 visitors 


annually, but, although known for centunes, they wero 
prior to 1835 only employed for the extraction of salt 
(now al)out 2000 tons annually) Ihe town has several 
parks, the largest being the Kurpark (125 acres), in whuh 
arc the elegant Kurhaus and the two chief springs The 
waters, which arc saline, strongly impregnated with car 
bonic acid, and to a less extent with iron, are princi- 
pally used for bathing Three smaller spniigs, situated 
outside the Kuq>ark, supply w iter for drinking In 
1899-1900 a mw spring (saliru) was tapped at a 
de))th of 682 ftet Another attrattiou of the place is 
the woodofl surroundings, including the JohannesUrg 
(773 ft 1 1), iinmt cliait ly overlooking the town Population 
(1900), 4505 

NaumburSfi a town of Prussia, province of 
Sixony, 29 inihs Month by west of 11 die by the railway 
t<i Wtiiiui, on the river Saidt, near the coiifiiieiice of the 
Unstrut The cithcdral (nstond m 1883) wis provided 
With a fourth towtr in 1891, the gift of the hmpeioi 
William IT Tlu town ehiirdi possesses two juttures by 
Lue IS ( 5ana( h the elder 3 he inuiial “ Ilu ^sitt s feast ” is 
Htill luld heu, hut its supposed oiigin iii a joyous festnal 
held after dtliviiante of the town from tlie Hu>jites is 
fibuIouH, it having be in piovcd that the Hussites never 
cum to th« walls of ^aiiinlmig Gkiso by is the pretty 
htth wateiingplxco of Kosui, fameel also as the annual 
meeting pi let of the lepiesentatives of the German 
stuelents coips Population (1885), 19,107, (1900), 
21 , 1^7 

Nautilus. See Goth i msh and Mollusca 

Navarrai or Navarhi, a province of northern 
Spam, aie t 1016 squaio miles Tt is divided into 15 
idimmstrativo distrn ts and 269 parishes Its jiopulation 
was 104 184 in 1877, 304,051 m 1887, and 302,978 m 
1897 3'ht birth rate is 3 47 )>er cent , the death rate 2 79 
]>(r cent , and the pioportion ot illegitimate births 3 05 ])er 
cent of tho totd biiths Many of the inhibitants einigratei 
to South Anurjea and to Fi uk(, where tlumsands of able- 
bodied lads fiom 19 to 22 yeais took refuge duiing the 
(olonul and Ameruan wars of Ls95~98, to avoid the con- 
st ription A r Allway inns thiough the province to join tlu 
III im hm fiom iM idnd to Frarue at Alsisua jumtion All 
the loads, like those of tin three lUsque provinces, are kept 
in excellent repair by the pi ovine lal council, assisted by 
the municipalities Both bodies ittend with some zeal to 
the ])i im u y s( liools, institute s, aiul iioimal schools Tho 
piovnut IS igiiculturd iithei than indiist nil The wme 
ti ule IS aetive, and tho pioducts of the vine}ards aro in 
gie it demand m southwest Fiinee and at Pissages m 
Gnqmzcoa for mixing with the hiemli wines — tho famous 
coufMn/es that Spam now aims at canying on m many of 
hir jioits Tho mdustnes include manufactuies of aims, 
pi[>ei, (hocolate, candles, aleohe)!, lealhei, coarse linens 
and cloths 3'ho exports both by i ill and bj the passes 
m the Pyrenees eoiisist of live stock, oil, vvim, wool, 
leatlmr, and papei 3 he forests Lave attrac tc d the atten 
tion of foreign and nativo cntcijirise Nanow gauge mb 
ways convey the timber to the mam lines In 1897, 
144,867 acres were dovoted to wheat crops, 71,417 aeies 
to rye, bailey, oats, muze, 18,565 acres to pod fruit, 
134,382 acres to vines, and 22,875 acres to olive groves 
3 he live stock included 16,120 horses, 17,447 inuks, 
J 1,617 asses, 40,568 cxttkv, 521,858 sheep, 50,476 goats, 
and 26,949 pigs For its aiea, Navaire is one of the 
richest provinces of Spam m live stock Theie arc zinc^ 
copper, iron, and lead mines giving employment to 352 
hands Tho works ein])loy a few hundred hands, and turn 
out about 4000 tons of iron and steel, and 5272 tons of 
pig iron 
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NAV 

T PoLmOAL AND ECONOMICAL CHANGES 1870-1900 

W ITH the exception of tho Husso-Turkish war of 
1878, the year 1870 marks thu last of tho great 
European struggles, and is therefore a convenient starting 
]>oint to consider tho subsequent growth of naval arma 
ments The period witnessed the advent of a now 
maritime, commercial, and colonial power m tho federa 
tion of the kingdoms and states known as Germany The 
hnal unification of Italy, with Rome as the capital, was 
also accomplished , and in the same year there began in 
Japan the lapid assimilation of an Eastern race to Western 
civilization Tho opportunity of the Jranco German wai 
onablcd Russia to abiogate the treaty clauses providing 
for the neutrality of the Rlack Sea It is not witliout 
significance that the denunciation of these clauses should 
liave taken place in the year following tho opening of the 
buez Canal Seven years later tlie Russo Turkish w ir 
foiccd the conviction on Russia that a strong navy w is 
iiecessiry to the expansion of lici empire There thus 
losulttd one of the most inteit sting events in history, 
where a stiong iiivy was built up by a military ])owti 
which possessed but an insignihcint seaborne tiade and 
iomrmnial niuine, and sufleied under the most striking 
disabilitits, owing to its fleets in tho Baltic, Black feei, 
and Far hast bdiig widely sepaiatcd Not only could 
fioets thus situated seldom afioid each other efficient co 
operation, but many of tho ships were of small dimensions, 
so as to op( rate on the shallow coasts, and s icrihcc d tho 
<<nl supply which might otlurwiso hive (iiabled them to 
effect a j unction The Black Se i fleet was f ui ther hamjM u d ; 
by restrictions intended to prevtnt warshijis fiom pissing 
through tho Dardanollcs A teinpoiaiy difficulty lay in 
tho expel lenco of eonujdion which neaily all luvus 
hive uiuh rgone, since they deal so laigcly in consumable 
ind pcushablo goods The numeious Black Si a couits 
martiil in 1900 gwo indications of niithods which vitally 
iffect the prtparcdni ss of a iiiv} In Russii, owing to 
the same class conti oiling the Govcrnimnt, tho navy, and 
<lock}ards, and }mi suing its way without tho siftguaid 
of imblic criticism, tho dangii n suiting fiorri coriuptiou 
IS not ono to bo lightly estimated I'hiso, howovor, are 
fictois for whidi men have to foun then opinions ludc 
pcndcntly Whilo wo c innot ignoio them in compaiuig 
the stiength of nx\ies, they can only uxcil thenr full 
< ffccts undei the supreme test of war In olhei directions, 
however, we can mi isurc Russian maritimo interests very 
completely It is significant that, m spite of tho most 
determined ctiorts to suppoit the mercantile miiine by 
navigition laxxs and a monopoly of tho coastal tridi, it 
iiicreasid but slightly There are no statistics a\ailable 
piior to 1895, blit in that yeai Russia (exclusive of hin 
land) possessed 3 J3,000 tons of sailing vessels and 200,000 
tons of steami rs and in 1 899, 208,000 tons of sailing 
vessels and 334,000 tons of ste uners Ihis small increase 
IS not a matlei fur surprise, for, if wo except the island of 
Saghalion, Russia could communicate by land with the 
whole of hei extensive enipm 

In another continent, tho United States of America 
was rapidly recovering its financial stability after the 
disastrous Civil War It was building up industries 
and commerce destined to excite the apprehension of 
Europe by tho end of the 1 9th century , an apprehension 
founded not alone on the effects of industrial rival ly, but 
also on the expansion of America into the chief markets 
of the world This eximusion was necessarily though 
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tardily followed by the growth of the United States navy, 
and by the acquisition of transniarini teiutorus m tho 
West Indies, Philippines, Hawaii, and Samoa The naval 
oigaiiization of 1898 was strained to sueh m exiuil, by 
the war with tho third rate naval Bowei of Spam that 
tho Navy Department refused to allow tlio bit tie ships to 
bo risked m an attack on the bpamsh cruiser*- iiisnU the 
fortified haibour of Santiago, and the 1 nitid btaUs was 
generally believed to have been saved fiom Iniropeau nwal 
intervention by the action of the British C ilunet A deter 
mined effort was thin made to bring the United Statis 
into tho front lank of naval Powirs At tin simi time, it 
was recognized that naval opiiationa weii eoiidm ti d uiielir 
great ditheulties, owing to tho vast distaims si jiaiating tlu 
sipiadrons on the Pacific and Atlantic coasts inquirns 
and negotiations were ojanid with the view of cutting a 
canal either by tho Paiuiiia oi Niuiiaguan routis, and an 
arrangement was made with Great Biitain by whiih the 
expense, maintenance, and dofinri of the canal should bt 
in tho hands of the United btates 

II Tut Growth of Niw Maritime Powkrs 

These, thin, weie some of tho unde i lying factois whieh 
mflueneed the man time nvaliy chararteii/ing the closing 
years of the 1 9th cintniy Wlnreas it might almost 
bo said in 1870 that I ranee and tho Umtid Kingdom 
|)ossossed tho only two git it ffiets of ironclads, tho 
Bntish Inst Loid of the Admiialty deelaud that the 
estimates foi 1900-1901 wore 1 rimed aftei a cartful 
consideration of tho niviis of six git it maiitmie Powers 
— vi/, Iiaiice, Russia, Geimany, Italy, lapan, and the 
United btates Biyondthi luviis of the st\eu Poivers, it 
cannot bo said that theio existed any vessels fit to he in 
tlio line of battle This in itself maiks a pi ol omul change 
lioru the peiiod of tho N ipoleonu wai, wlien battkshij>s 
cost oni thntuthof what tiny did iii 1902 Wlien small 
Poweis, like Denmark and Poitiigal, wiit abli to afioid 
tho outlay on battli shqis, tlu letion of thiir fleets was 
ilways a souice of anxiety to the Bntish Govirnment 
Till lapiebty with which sailing vessi Is tould bi built, 
and the facility with w huh small ci lit lould lie luiiied 
into privatius, hid to be tiken into (onsideration At 
the end of the 19th eentuiy, though tonsidei iblo piogiiss 
had been made m tho ia])idity with which steel ships wire 
built, tho lati w is not one which would enable tlu gnat 
man time nations to faght ffir at li ist a yi u aftei tlu 
outbreak of war with any but the slii])s whnh wen thin 
completfdoi uoaily so In fait, tlu most rapid achieve 
ments, in favourable cm iinist inets, in the building of 
battleshqis, were tho and Mmpnintnfy which weio 

built and eoiiimissioned (1893) m twenty two and twenty 
lour months aftei they ]i id bom hid down ^ At the 
same time the sjHieiil requuemeuls ot warships, and tlu 
tendency to givo aimoui to even model afi si/td eiuiseis, 
had very considei ibly difieientiatc d them from men hint 
vessels While all the naval Powers provided for using 
some of tho lattoi as auxiliani s, it wis nt ver eontempl itt d 
that they should be leijuired to light vessels si)eeially built 
for war purposes 

The net usult of these changes was to enhance tlu 
predomiu uiee of the gieat mantime Powers, and w liiJi tJu n 
had been a period when tho national navy Hiived Dumiaik 
from Germany, and Turkey from Russia, that state of 
aftairs was no longer possible at tho end of the 19th 

^ Exceptional efforts were ma<U in the case of thiso ve,<iselH m order 
that early expentneo might be gamed from their trials 
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century The groat maritime Powers acting in concert, 
or remaining neutral whilst one of their number was 
engaged in a demonstration against Turkey, Greece, or 
China, or any other nation, could always enforce decisions 
with thoir ships, or were free to send troops over a sea on 
which their transjiorts could move unmolested So far as 
maritime strength was concerned, there could only exist 
groups of the seven naval Poiners Fighting amongst 
each other the smaller nations could engage in naval 
operations, as, for instance, when Japan fought China in 
1895 It was inevitable that Japan should yield the 
chief fruits of her victory when Itussia, Germany, and 
France interfered, while Great Britain and the United 
States lent her no active snpi>ort Irom tliat moment 
it became the settled ambition of the LipaiKso to bteonn 
a great naval J^owtr, and six first class battleships were 
built in England between 1895 and 1902 In the latter 
year an alliamo wis concluded with Great Britain The 
Japanese navy at the eommenci mont of tlie war with 
China Imd consisteil of only 10,000 tons of warships, 
while at the beginning of 1901 the aggrogab amount 
was 260,000 tons In bringing about this increase of the 
Japaneso luvy, it is probabh that tlu ncrcssity of gaining 
colonies for the surplus poimlation of tlie islands and the 
expansion of Russia to tJie sea coast o[)posite5 Japan were 
leading causes The increase w is in soine risjieets as 
remarkable as the growth of tin Gciinan navy, for tlie^ 
first ironclad lapan had jiossesscd was a small one, the 
, Stonewall hiclmn, juirehased from tlie United States 
Government in 180C 

The growth of naval armaments in the opening years 
of the 20th eentury lie came almost feverish, though Italy, 
cripple^d finane tally, tdieleel to drop out ind have the held 
to the remaining six l\)wers With tlu exeeptiou of Ttal>, 
we hud the vote for new constiuetion for Cadi of the gn it 
naval Powers using to the higlust on record, and while 
Great Britain u sorted to the policy of yearly i»iogi imnus, 
Germany bumght forward an ambitious scluiut in 1900 
whieh extended to the year 1910, though subsecjutnt 
< vents ])oinUd to the desire to eennpkto it b} a much 
earlier date h ranee and Russia also framed then j^ro 
giamnuH for a number of je ars ahevd Only one atttmj»t 
liad been iiiaeh^ to e.hcck the rising tide of nav il anna 
lueiits, and tliat was tlie Tsar’s Peace Confere-iiee at 9 he 
Hague in 1899 Prioi to the assembly of the Conftrenee 
tlie hirst Ijord of the* Admiralty, from his jdire in the 
House of Commons on 9th March 1899, said - 

W c have lx on eompolloel to inoroaso our cxjxjndituro ns other 
nations have iiunased theirs, not taking th(3 had not pressing 
ou inoie than tiny As they liavo nicrensed, so \sn havt nitre ast el 
1 have now to state on hcdialf ot II tr Majest} s (jovoinment that 
sinnlarly if tlie otlur j,ioat naval I\n\orH bhould ho pn pared to 
dimmish thou piogiainmc of shijihmhling \ee should bo piepareel 
on our side to meet sucli a procedure hy modifying ours The 
chffioultics of adjustment nro no doubt imnienso, hut our dtsiro 
that the ( onfeniieo should succeed in hglitcnnig the tremendous 
btndons veliK h tiowwdgh down all huro{>oan nations is sineert 
But if huropo (om<s to no agreement and if the hojws nitertaimd 
by the Tsar should not bo roiih/ed, the progiammo velnoh I have 
subniitted to the Jlouso must stand It is ronstiintid on the 
basis on which the ilouso itsUf has always ox{>ettod us to nst it 


It is the lowest which can be justified by the existing expeBditnre 
on shipbuilding of other countries , it is the lowest by which we 
can secure the object which the |)eople expect of the navy 

The Conference was fruitless so far as any reduction of 
naval armaments was concerned, the years 1900 and 1901 
having each marked a fresh advance — in some cases con- 
siderable-in the naval budgets of the Powers 

III The Evolution op Wakships 

In 1870 Great Britain and Franco each bad thirty sir 
ironclads built or building Ship for ship, the advantage 
with the former Power was by no means great, and m the 
numlier of heavy guns she was inferior By the end of 
the 19th century all the ships of 1870 had vanished from 
the sea going siiuadrons The British Admiralty at that 
time nekoned 4 ^ler cent per annum as the depreciation 
of a battkship, so that her life was estimated at twenty- 
five ytars lliis obsoltscenee of ships is caused by the 
progicHs of marine engineering and the rivalry between 
gun and armour (7 v) Until 1885, when chrome steel 
hliot well invented, the advantage had been with the com- 
pound armour Then came the face hardening process, 
and tho Majestic was the first ship in the world actually 
fompktfd With Harveyed armour (1892) In 1901 the 
U S Is aval lutelligenee Department were able to npoit 
m tlifir 2^oie^ on Naval that tlio armour plate 

once more held the advantage At that time British 
naval prieticc, as m tho battleship Queen and tho cruisers 
of the Kent class, was to put 9 inch armour on to tho 
sides of the battleships and 4 inch on to the sides of tho 
cruisers In 1901 a Biitish C’ominitteo on Explosives 
n commended tho adoption of a powder enabling higher 
velocities to b( obtained, and conseejuently gi eater pene- 
tiation (ste Gunnfry), thus foreshadowing the piobability 
of the wh iutago resting with the existing thickness of 
armour for only a few years longer Tho lollowing yeai 
the old Belleule of the British navy was fitted up with 
the armour then used, in order to bo actually fired at by 
mod( rn guns 

hew tasks are moic difficult 01 more empirical than 
comparisons of naval stiengtli Tho most modern tyjH*- 
of IJ inch gun at the end of the 19th eentury fired 
twice as f ist as and was supei lor in all respects, including 
aceuraty eJ shooting, to the^ 13 J inch gun mounte<I 
in other battle ships , while the latest type of 6 inch gun 
could }Mrfoiate twin as much armour as an eailier typo 
of G ineh gun in another ship , and, again, there was much 
greater rapidity of fire Wlicn we come to tho armoui 
question our difficulties are imroased At tlie end of tho 
19th century there were sever il varieties of armour in 
the first class battleships The usual formula was to 
assume that Krujip cemented armour was equal to 2 4 
times its thickness in wrought iron, Harveyed or Kriipp 
non cemented to twieo, and compound or steel armour le> 
1 7 tunes the thickness m wi ought iron The evolution ot 
tho armour is well and eoneisoly illustiatcd by the follow- 
ing table, which is taken from tho American isotes on 
Naval Fiogrus — 


Armour Ftotechon of JJmiish BaUle^h\ps 


Date 

Hhlp 

• 

ThIcknoHK of 
Armour iiiiuilioa 

Wclt,ht of 
Armour m 
tons 

Displace 
iimiit of 
Vtsstil in 
tons 

ppreentage 
of Armour to 
Dixplaco 
inuiit 

I ength of 
Yeasel in 
feet 

Length of 
Belt lu 
feet 

Percentage 
of I cn^h of 
Belt to Jjength 
of Veaael 

Depth of 
Main 
Armour 

1881 

Infloxiblo 

16 24, iron 

2450 

11,880 

20 8 

820 

HO 

84 8 

Ft m 
15 8 

1886 

Colhu|rl^ 00(1 

$ 18, compound 

1780 

9 500 

18 7 

325 

140 

43 

15 8 

1802 

Roy al Son oreij^n 

Do 

2900 

14,150 

20 6 

880 

248 

65 2 

16 1 

1895 

Majostic 

9 Harvey 

2790 

14,900 

18 9 

390 

217 

55 6 

15 0 

1809 

Canopus 

6 Harvey 

1740 

13 090 

13 3 

890 

198 

50 7 

14 0 

1900 

Duncan 

7 Krupt* 

2000 

14,000 

14 3 

405 

285 

70 3 

14 0 
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Tlio importance of these details in comparisons of naval 
strength may be illustrated by comiwiring some of the 
British Mediterranean battleships in 1902 with the hrenth 
Mediterranean battleships of the St Louu class built at 
the same time In the British ships the 6 inch guns of 
the secondary batteries were protected by 6 inch face- 
hardened armour, whereas the St Louis class had only 
^ inch ordinary steel armour to protect their 5 5 inch 
guns All the 6 inch guns in the British battleships 
<.ould have perfoiutod the hrench armour at 3000 yaids 
not only with a direct hit but with a shot striking at an 
angle of 30 to the normal On the other hand, even at 
the torpedo range of 2000 yards, a better gun than the 
French ships possessed could not have perforated the ! 
<) inch face liardened armour of the British ships In 
October 1901 the Irench Minister of Marino was reported 
in Tfie Times as saying at the launch of the Le<yti GamhttUi 
“The duty of the Irench navy is above all to secure 
sui>erionty of lighting t^jie for Irench units Bcgard 
should be had to the lighting value of ships rather than 
to their numbers ” So, in 1901, the Irench Government 
followed the British policy of laige dimensions for l>attlo 
ijhips, it being lecogni/ed that the reiimrcnients of a ship 
ht to lie m tho line of battle as then constituted and to 
have the coal endurance in order to bo able to join ♦lu 
lino of battle at a distance fiom a coaling base, could not 
be satisfactoi ily mot on a dimension of less than 1 5,000 
tons On tlu other liand, it was always hoiXxd that the 
necessity loi relying on coaling bases might bo obviated 
by some sysUm ot coaling whilst under way, and in 1902 
experiments were satisf xctonly earned out bj the battleship 
Trafalgar which tended to show that a vessel could be 
eoaled at a fair rate fiom a collier m tow The med for 
laigo dimensions in Imttk ships would still, howcvci, exist 
in tho iKtcssiiy provision of armour and armauieiit , 
Thus the 9 2 inch gun was introduced into the sccondiiy 
armament m 1902 on board battleships in addition to 
tho 6 inch gun, since it might lx expected to pcrfoiate 
•Cinch f ice hardened plates at 5000 yaids and oxer it 
nearly all angles of impact This of course meant intie ised 
voight We hnd provision was made for bitth slii])s in 
Gieit Bn tain m 1902 of lb, 500 tons, for lapaii 15,200 tons 
{built m England), Iiance 14,865 tons, Itily 1 5,500 tons, 
Kussia 1 3,600 tons, and the United btaUs 17,581 tons 
The dimensions of battU ships laid down by Germany eon 
tinned to lx 11,800 tons until, m 1901, vessels of 1 5,000 
tons were laid down Tho chief dqnituies fiemi the 
British ty^xj of battleships were some built lu tho United 
♦States with what were known as superposed tunets The 
British system of placing the secondary armament m 
casemates (abindoncd in 1902) was not so laigely adopteel 
by other countries In addition some countries used 
triple screws and burned lie^uid fuel 

IV III CONSTRUCTION OF SfllPS 

We ha\o a further source of coriiplication m com 
paring the lelative strength of navies All nations in 
varjmg dcgiecs have reconstructed vessels to bring them 
up to modern ideas In buth cases the hie would piob ibly 
be prolonged beyond the twenty fave years vvhith we stitcd 
to be tho Biitibh Admiralty s estimate in 1900 lor a 
battleship While at a later date the expenditure may Ikj 
regretted, tho system frequently offers a quicker accession 
of naval strength than is to bo obtained by devoting tho 
money to now construction Both m Franco and Germany 
t^xtensive reconstructions were at different times earned 
out, particularly about 1900-1902, and it appears to have 
Ixjen recognized that the most valuable are those under- 
taken sufficiently early in the vessers career borne of 
tho most lemarlmble alterations were those of the Hagen 
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class in German) 1 hese coast-dt fence ironclads wx^ro cut 
111 two and lengthened by 27 feet The increase ot 
tonnage fiom 5500 to 4114 tons enabled the vessels to 
be gtncrally improved, espteiillv with nierence to coal 
endurance Tho ex^xmiKut was ugarddl as successful 
It was a cliaraeteribtu of all Giinuu id oust nut ions that 
woodworl was, as far as }>oisibU, uinovdl and sttel 
substituted Tho Biitisli tiials of ilio firing 

at the in 1900 wire consnkidl m Clruil Bnlam 

to have proved that llicro is no diiigd fiom hit wluu 
wood decks are Ixilted over steel Vs showing tlu o 
liendituro sometimes involved b) icconsti letiein, it nii) bi 
stated that the ineie alterations lioin ibo\e watei torjMclei 
tubes to submergdl tulK.s in the Juandt nf>nHt wtie 
estimated to cost i/l(),000 Themgb Gnat lint un luggdl 
behind I lance and Germany in the attention devoteel if) 
refonbtiuction, it should bo lemembered that dl her letenl 
battleships had certain advantagts in the eiilur lelojition 
of submeiged tubes and tad haiekiKd armoui Thus v\t 
hue seen that the (ompleted in 1^95, w is ilie 

lirst ship with f ice h luk ned armoui, uid tlu enoimous 
gain ovei the Royal SoviXH/n is illusti iteel by tlu remark 
that it was possible to iiure ist the uu i pioltctdl by 50 
jx-r cent foi the same v\ eight In (k ini inv, the 
completed in 1897, or tv\o jears after the and in 

I ranee, the Rouofty eonqdi ted in the sninmei of 189s, 
were the fiist sliqis ot the lespictivi nitions to luve face 
hudened armour, and this onlv on tlie thu kly jilaled l)ai 
Ik ttes ami be It It thus lesults tint the ( Jainot ^ fault 

gntUin/y (^/unlts Haitd, and lA/ssn/n, all lomi^kted in 
1897 and 1898, Jiad nukel steel aimoui, vvhiih was not 
iiearl} so eflieu nt is fadi h ink ned annoiu VVhile on tlu 
hubjdt of re eonstnu turns it may lx mentioned that in 
J902 the poluy w is inaugurated in Great Biitam oi 
stiengthenujg tho armanu nt iml juotdtion of ten balth 
ships and fifteen piotected einistis At the sinu tinu 
owing to the eongistion ot VNoik in tlu royal do(k\ard^ 
theluist Loid ed tlu Admnalty intimatdl the intention ot 
(allying out a great deal of the lepui v\oik oi tlu nav) 
m the piivate yards 

The fact that Gicat Britun w is in id vane o of the nations 
m ulopting essential impiovements loiined a signituunl 
chuige tiom the jk nod of tlie ’seventies, when all tlu 
J uro[xau navies adopted breech loading oidn inec , when is 
in Gu it Britain the Ajajy laiinelied in 1880, v\as aimed 
with mu//le loading guns 3’liis vessel v^as lemoveel fiom 
tlu efleetive list in 1902, at vvliuh jxiiod the Adinii ilt\ 
a]qKai te) have finally dele inn ned on removing tlu 
rejHoaeh from the Biitish navy tint could have bent 
levelled at tlm beginning ot 1901, to tlu elite t that, 
exeept foi foiii muz/lo loiding guns in tlu Italunnuv 
tho Hiitisli nivy wis the only one jjossessing the obsolete 
aimanunt to the extent of ovei 100 guns 33ies( weie 
confined to Homo sixteen thnd (lass bittle ships, a few 
( oast elcfeiicc vessels, and obsolete e misers vvliuh wiie not 
III commission m 1900, and thc> did not afieet tlu 
supeiionty m the total nuinbei ot bieecli loading gun 
vvliuh Great 15ritaiii possessed over the second and tiiiid 
iiavicK fombined, as can lie seen lioni laldo I IJusj 
vessels, nieluding the Aqamemuon and Aye/j, built m 1879 
and 1880 i espectivcly, were gradually eliminated in 1901 
ind 1902 

\ The Nav vl Poiky oi thi Powfps 

'the Jinitsh hmjnn --To tlu student of naval liistorv 
it 18 diflieiilt to undeistind how tho jm dominant nival 
powei, with traditions fiom the Ainiida and ’Jiifalgii 
peiiods, should have meluded coast defence vcssiIh in 
tho British shipbuilding progiamme ? in 1870 and sub 
scetuently When, however, we consider the histoiy 
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of the controversioB raging round imperial defence, we 
fierci ive that the coaRt-dofence vosflelR wore but a symptom 
of false idf^als which had swept over Great Britain under 
the influeme of the do( trine that ‘‘steam had bridged llie 
Channel It was one Sir Rol>ert Peel had (xnned and 
Palmerston passed into ciieulation “ Our great reliance,” 
Bt Vincent had said, “is on the vigilance and activity of 
our cruisers at sea, any reduction m the numbers ot which, 
by applying them to gmird our jiorts, inlets, and beaches, 
would, m my judgment, tend to our destnu tion “ The 
opiiuou of Bir hrancis Diake,” wrote Howard to Waking 
liam in 1558, “Mr Hawkyiis, Mr hrobisher, and ot he is 
that be men of greatest judgment (and) exptrnnce is 
that (the) surest \\ay to meet with the Bpuiisli tleet is 
upon their own (coast) or in any haibours of tin ir own 
and there d« feat them” Iso wisdom of the past could 
stand against a plausible formula that “stt un hod bridged 
the Cliauucl ” The state of aliairs in Oeat Britain tin ougli 
out this period 1870 85 was silmman/ed by Sir Gcoigc 
Clarke and Mr J R Thursfidd in the preface to then 
work on Tke Navy and tfie Nation — 

Ihe fltfongih of thn iiuvy was allowed to deelira till tlie 
arinual vote toi Hhipbiuldmg was uiuullul or exceeded by that ot 
Kranee, who within alcwjcuiaot the diHastcrs of JS70 7l began 
steadily to uiercase her fleet It is indiMjmtable that the vast 
cx]>oncntiirti upon iiuaHnns of passive defence which was in 
ttuguraled in 1 SOU clod ed and Ntiintcd the giowth of the navy loo 
much, howevu may bc^ niade of this point, and t)to actual ex|K?i 
dituro IH ol Kinall account m rcunpanson with the warping of the 
uationul policy and the establiMhniont of false staiidaidH, uhuli 
only a groat wai can ctlaco Aftei many imllioiis liad been uhu 
lessly Hciuandcrcd tin Kcaies of 1S7S and of 1880 were widely felt 
It was roah/cd tlul the nation was epnit unprepared, aiicl tbit 
tiiiasuKH ol passive cb fence Jiowever acadcnucally successful, wcu 
eputo uuNuUcd to tlio in ock of wut ! 

On the 21st Novernbir 1888 a lomimttfe consisting of 
Admuals Nit \V Dowtil, Sir Vesoy Hamilton, and Viic 
Admiral Bii I Uichank, ujiorted to the Admiralty on the 
naval mariauvies ot that jear It is a report maiked by 
unusual direc truss of languagt, in which tlu issues an vtiy 
plainly stated, while it txeuised a gnat intiiuiue on 
Biitish naval iioliey Wt ejuoU some paiagrajdis — 

liie main lesson wbuh these inainxuvius cmpluisi/o is that | 
(Ire at Uritaiii whosce iiiaiitime suprcmiaoy ik her liU, is vcij fai 
from being as Htieuig as she should be on the seas either lu /icr 
9onncl 01 maitiiii/ We ait dt tideelly of opinion that no time) 

Hbould bee lost in placing bei navy beyond coinpansou with that j 
of any (wo 1 owe)] M 

I n^^laiul lanks amemg the great Povvcis of the vvorbl by vutue | 
of tliej nival ]Htm1ion slic has utepnud in the past, winch j 
has neeve I been seiiously ehalUngcd since the close of the last 
grewit wai 

llui ele Itml of her luvy lueaiis to her the loss of India and her 
Qoloines anel ot he i jilice among the natieius 

Without any eUmiio to eiuestioii the sums annually granted by ! 
Parhamoiit le»r tlu mainte nance of tlio sei vices, we cannot but 
note the eiispiopoitiun iii the appio]iriatie)u wluii the inagmtudo 
of tlie issues invtdved is taken into e. oiisideraiiou 

It would m oui opinion be far more in otuioonance with the 
requirements of the nation b} thc' provision of an adecpiato fleet 
to render invasion an impossibility than to enter into costly 
arrangements to meet an iiumy on our shores (instead of destioy 
lug his '‘Armada e)tl e>iii bIioks), lor under the oomhiiou in which 
it would bo peissible foi a gieut Powei suooossfully to invade 
Knglatid, nothing eould avail her as the command of the sea 
otioo being lost it would imt riepiiro the lamhng of a single man 
uiion her shores to bring he r to an ignominious capitulation, for by 
hei navy she iiiust staiul oi fall ^ 

^Vhilo due allowance is made for the influence of 
experts and writers, it cannot bt doubted that the extra 
ordinary growth ot Biitish nuiiitimc interests led to 
anxiety on the jiart of the commercial (Oinmumty which 
had a groat deal to do witli the diUrmmation to maintain 
the two Power standard, or ec^uality m battleships with 
the two next maritime Powers 'J'his standard came into 
vogue lu England in 1889 Thus the foreign trade of the 


I E S 

United Kingdom had increased from 547 million sterling 
in 1870 to 870 million m 1901, exclusive of the enormous 
trade in bullion, s|)ecie, diamonds, and stock exchange secnin- 
ties The earnings of British shipping alone in a single 
year were over 60 million sterling The imports of corn, 
sugar, wool, and timber had tach more than doubled in 
the three decades , and as these articles aio so bulky, and 
the return cargoes of coal had increased fourfold fiom 11 J 
million tons in 1870 to 44 million tons in 1900, there 
was naturally an immense development in the meicantile 
shipping which is so absolutely dependent on naval pro- 
tection 111 war time Ihus in the year 1870, 73,198,600 
tons of shijiping tirii»lovcd in the foreign and coastal 
tnwies hid cut ltd and ckaud in the ports of the United 
Kingdom, whereas in 1900, 208,777,000 tons had entered 
and chared Ihis list was exclusive of 1,572,000 tons 
i mployed in the transport of troojis and stores for the feouth 
Afiican wai, vvhicli it was sec n eould never have been earritd 
out had not the Royal Navy safeguarded Great Britain 
from any likeliliood of hostile mteivcntion These figures 
ind stall Hunts give, liowevei, but an inadequate measuie 
of the weilth and giowth of those maritime intciests which 
tilt Biitish navy had to protect hven whin we have 
uldtd tlu (oistil trades and the growing foieign trades 
ot the gieit cl( pende ncies and eolonies of the British 
enipiie, time still lemains the Biiiish shipping employed 
hy othci nations As stated by the Shipping hedcration in 
the ir petition to Pailiament in May 1899, only one thud 
of Biitish shipping wis emjdoyed for the ree|iiirements of 
the Unite d Kingdom Then igxin, some 70 jier cent of the 
subm uiiu cabh s of the world were owned by Qieat Britain, 
and she had become dejiendent not only for cotton (as in 
tlu Lancashire eotton famine e^f 1861-64) and feir timber 
but ilso foi food, lion oies, and all law matenak of niinii 
futuK, on fountries sepaiated from hei by the sea, which 
in vvai tan tolei ite only one master, anel beeonies a niulli 
plying power to the strong and in enslaving tyranny to 
the weak These necessaiies for existence were brought to 
(be it Biitiin, Ol weie being paid foi by retuin cargoes, m 
about 0500 Butish vessels in winter and 7500 m summer, 
whieh would be utually iiloughing their w ly through the 
oee ill on iny one d ly of the year, exclusive of all in port 
loading with cargoes, xnd exclusive also of foreign vessels 

With siuli stupendous maritime iiiteiests to protect 
it almost defies investigation as to why tlieie should 
evei hivc been a cause foi nival scales, and is to how 
it came ibout tint a countiy with a past stccjicel m sue 
ccssful naval tiadition should, in the plenitude of her 
stiongth, have had ministers who attcmjited to provide 
localized substitute s lor the mobile nav il dedenee The 
Biitish einpiii hid a coast line of 41,000 links, or 10 
times that ot (krmaiiy or Italy, 5 times that of France, 
and 2J times the coist line of Russia or the Ignited States 
1 roiii such facts it may be inferied that, when once tlu 
essential basis of then faith in the sea had been sapped, 
the argument tint tortifieations and garrisons couki be 
substituted foi nival defence applied all along the coast 
line As might have been anticipated, with a limited 
sum of money available for the purposes of defence, when 
expenditure was unduly diverted to localized defences, the 
main issues on the sea, on which eveiy thing depended, 
were lost sight of It was this fake doctrine of localizecl 
defence which largely militated against the mother country 
obtaining any substantial aid towards the navy from the 
outlying emi>ire, as under its spell the idea of Australia 
and Canada being defended in the Mediterranean appeared 
inconceivable. 

The |)osition was so bad at one time that even the actual 
ships provided were starved for want of ordnance Up to 
1888 the Ordnance Department was under the War Office, 
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and for years the Admiralty demands had been systematic 
ally reduced^ The following table, extract(yl from bn 
Vesey Hamilton’s Naval Adminutratwriy sjieaks for 


xtbtlf — 

AskfHl for Gnuito4l 

18S1-82 f647,769 iJ60,000 

1882-83 877,001 616,0 i8 

3883-84 707,002 600,491 

1884- 85 899,602 500,000 

1885- 86 1,115,000 860,0(0 

1880-87 1,516,887 1,000 000 


In 1889 the sum of £1,717,561 was transferred fiom 
the army to the navy estimates foi tho ordnance ■vote, ind 
with the augmentation of the navy this vote has eonsidei 
ably mereased since that date 

The navy estimates of foreign countnes embraced 
details of coast defence, nid, as in tlie Fitneh estimates, 
subsidies for fishing vessels, <,lc With tho ti insfti of the 
Artilleneot Infantorio de la Marine to the War Departmi iit 
as tho colonial army, tho hreneh navy estimates wtie eon 
siderably reduced, and it is necessary to be u in mind this 
fact when coinjiaring the growth of evpcnditure The 
British navy estimates were net expenditure after de 
ducting the appropiiations in aid and iny special jiro vision 
for permanent works like docks Tims, owing to the gieat 
increase in the navy of vessels of a larger type, it was 
found dtsirablo to add docks at the following jilaces, pio 
■vision being made by special N ival Works Acts — 

Docks 

Chalhain 1 

M ilta 2 

Gibraltar 2 

Beimuda floating dock 

Capo of Good Hope 1 

Hong Kong 1 

In the ten previous years (1889-99) Great Britain 
had only added two docks at Portsmouth and one at 
Malta During this period the longtst cruisers had in 
creased from the 400 fiet of the Norihumhe^lmid to the 
500 feet of tho Temhh flass, and tho bittleships from 
S45 fei t for the Tt afalgar to 400 feet for the Forinukihh 
Kven with this develoimicnt the laigest battleships weie 
from 200 to JOO feet and tho largest crmseis 100 to 200 
feet slioitfr than the largest passenger stiamers, such as 
those tmployed in the Atlantic trade In the same period 
the Mediterranean sepudrun had bet n doubled fiorn 96,000 
tons in 1889 to 20*), 000 tons in 1899, the Channel fleet in 
enased fourfold from 37,000 tons to 155,000 tons, tin 
China squadron was nearly trebled, and the remaining 
squadrons doubled He nee the urgent necessity for special 
oxp( iiditure granted apirtfiom the normal navy cstiinates 
Irom 1870 to 1885 tlu British navy estimates were 
maintained at fiom £10,000,000 to £12,000,000 sterling, 
and i\\\j pcraoniKl dwindled from 61,000 to 57,000 oftneis 
and men The subseciuont course of events is sliowu in 
Table C It is chaiacteristic of tho haphazard methods 
pursued, that with the increase of ships provided for in 
1885 no provision was made for increasing the personnel ^ 
and the then Board ol Admiralty were accused by the 
succeeding first Lord of liaving neglected to provide even 
the money for the ammunition and torpedoes for tlie ships 
built Again, with the Naval Defence Act of 1889, whm 
provision was made for doubling the navy and everything 
pointed to a scarcity of officers m the futuie, the number 
of entries into the Britannia was actually reduced by one 
fifth Whore foresight, organization, and business like 
methods were vital, the admimstration of the British navy 
during those periods of its expansion does not show to 
advantage beside the carefully thought-out plan by which 
the German Admiralty proposed to carry out the vast 
increase of the Imperia] Navy In the latter case we find 
the expansion of the dockyards, and perwfmel of 


I E S 95 

the navy going on hand in hand Tho faults of tho British 
system Were obvious, and liad been condemned by tlu 
highest authorities m the GovirnuKiit “Tlu exercise of 
the Treasury’s iiow ns, said tho Prnm MiiusUi in 1900, 
“in governing ollai do])artments ol tlie (lovnnment is 
not for tlu i»ul)lic beneht” t)n 24tli Novemkr 1901 
the lust Loid of the Adminlty dttliud tint if busnuss. 
men were api>ointed to the Admiraltv lhi\ would find 
“that uiuhi an intinite virutv of sul) lu ids th<} had, 
fifteen months be ion Imnd, to state whit the) weie going 
to spend httcen mouths htiitt, and that tluy Muihi not, 
in the course of busimsa, transit i sixpi n< e fioni one sub- 
head to the other without the consent of v totally <]dlerent 
firm” Nothing tould inoio eoiulnsivol> ])io\e thit tlu 
fault lay 111 tho system Uian the fad tint we sliould so 
often find First J oids of the Aduuialty ( onimittiug mis 
takes that the> tlu msc Ives had eondeiuned it would lu 
dittieult to bdievt that tho autlioi of tlie following v\ok1s 
extracted fiemi “tho statement of tlie lirst 1 eird explaiui 
toiy of the navj estimates 1887-bS/’ was tlie simo hirst 
Loid who reduced thi navy estimate s in I8h7 and 1888, 
and was forced by “]) 0 ]>ular pie-ssuie ” to bung iii the 
Naval Defence Act of 1889 ^et so it was, ind we ijuote 
hiH woiels m full, sinn they alioid a stitesm inlike leview 
of a lesson fiom whieli Great Bntam appe iitd to have 
piofitod but little — 

A eaioful review of tlie oxpendituio of tho past six Vdirs n 
necessai^, in order that the signifuaiieo of our i)i( si nt j>osition 
and tlu tansos at w oik in tstahlishnif; it may m uiuU i stood h\ 
Parliament and the eoiintry in the peiiod httwoin 18 S 1 and 
1885 tveiy naval Powti in Fnropo save rngland Ur,^(ly nunaHid 
its naval expcndituio Tlio intioiinction of slow hiiiiiing ))Owdei 
and the alteiations m the design of hoavv oidtunco which it 
entailed uliilo giving increased velocity and aeciu to guns of 
all calihies })ro(iuco(i a corresponding development in the d« lonsn e 
jiowcr of nrnioui dais and pi otei ted vessels Hjieed in th< pci 
iormaiHO of na\al tactics became an even moio csstiitiul factor 
than hcfoio, and was so rcHOgni/rdabioad and on vessels of com 
parativdy small displacement snecessful elloits wcio made to 
realise, by ongiiiocnng ingenuity a Hiucel wholly unknown to tlie 
smaller craft of a fcwycais hack Ihcsc developmc nts of speed 
and power nee cssitafcd me leased expense huglandwas tho last 
naval lowoi to iceogni/o those now conditions In 3 885 undci 
populai pressure the Government of that day adnnttid the in 
butheiemy of its pre\ious an ingnnents, euid, with tho assent of all 
])arties m tho State, Loid JNoithbiool tin tlicn hiist Lend of tlu 
Admiialtj ]noj> 08 Ld to expend m addition to the ordinar} slnj) 
building ]ao,^ramnit a sum of 43 100 000 in the luuhhng of ship 
bycontiait m piivate yards An aetditiomd sum ot dLi,(>00,OJO 
for guns was also jnoposed to bo adileel to tlie oidiiaiico Notesof 
the naw v\hich aic included in tho annual estimates of evpeiieh 
tura of the War Ofliec [sinco transferred] 

If this gieat sum had been spread o\er tins penod of six yeais 
more evenly and if considoiatioii and a eontuiiions poliey had 
attended its disbursement, the navy at this iiiomcut would bo 4ir 
strongci than it is On tho othei hand, the me lease of stiengih 
which this sum will ultimately give would liivo been more 
economic illy attained if Imny and scaio hud not atteiidoil its out- 
lay Iho conclusion to he diawn will I tiust not he lost sight of 
by suhKi<incnt AdrniniBtrations and by Failiamcnt 

It may be said that fiom 1885 the British navy, supported 
by tho public, was fighting against the inoiti i of pievious 
years, and even the necessary Naval Intelligence Depart- 
ment winch was foinud m 1887 had a struggle for exist 
enee In 1901 it consisted of 14 oflieeis, as against 17 
for the German Naval lutelligenco Department 

By 1901 tho evolution of naval ojunion had icached as 
enlarged a conception of the funct oiis of tlu British navy 
as Aloltke possessed ( oncoming the functions of tlu 
German army Moltke’s method was, on a careful 
estimate of the situation, to organize the army to suit 
what would be the probable situation in war, without 
reference to the possibilities which alarmists are prone to 
place in the foreground of their pictures In 1901 tht 
First Loid of the Admiralty laid down the true standard 
on which naval strength should be based, viz , “ The navy 
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ought to be 80 fitrong that it can have a reasonable ccr 
tamty of fiucctss iii the |>erforuiancc of any duty >^hich it 
18 reasonably probable that it will be callul on to jKjrform” 
This was enifihasj^td in the House of C ommons on 22nd 
Fcbniary 1902, by the Financial bccretary of the Ad- 
miralty, who said, “Thoir duty 'was to have a na\al force 
which should certainly not be less than the standard of 
two other Powers, and should be equal to any reasonable 
emergency with wlneh we might expect to be confronted 
This of course involved a power not only ccpial to, but in 
excess of, the standaid of two Powers 

The tabh s aecompanjing this article show the progress 
4ichieved From these it will be seen that in the 10 
years ending list lleciinlsi 1900, oi tin closing decade 
of the i9th (c nlury, (beat Ilritam hid built oi tonnnciucd 
18 bittlishqis, hr met J7, Hussia IH, (hrniany 19, Italy 
(), the Unit(d States Ih, and lapaii b, making a total 
of 120 battle slops built or tomincnec'd wmi 1890 11 

wi excludcj lap in, and so (ontiiie our attention to those 
lutions likely to wjge wai on the Atlantic, wc^ find th it 
in 19t)2 OIK III tliict of the modern coiiijilclcd battle ships 
was Ihitish W III n wt icHcct that the avciage tonnage 
<>t these vessels was highe i thin that of any of the other 
Powers by marly JOOO tons, tlm jiosition ot (Juat Britain 
4ip[>earH to ha\( lieen i 1 airly satis! letory erne The same 
apparently tivouiible jiosition existed as rogaids the 
aimourtel and ]»ioti(t(d (luisii elisscsand the meicantile 
aiivihaiies Since 1890 (I re it Ihitain had built oi laid 
dr)wri 9f> armoured or ]uot((t(el cruisers, as compaied with 

II foi lianci, 19 foi the IJiiitid Stitis, 18 lor Jajian, lb 
jor Ital), 19 foi (hiniau>,aud 1) foi llussia The re 
qiureme iits of the British empire, with its 4 1,000 miles of 
coast liiu, (onn eted by Hhip[)iug routes which hive to bo 
pioteeted, auel the necessity this piotcttion imposts eil jK.r 
sistontly watching the iiiemys poits, pointed to the need 
for Luge I supplies oi cruistis thin mere (cmipaiisons with 
•other nations might suggest Consult ring the matter as 
one of iiisuiaiict), although lliire^ is very little stritcgu 
It I itioii be twe e n the dejiuec provided iiiel the extent of 
iiitensts whieli have to he deteiided, it is iiittic sting to 
note that a i*ailiauientai> Pipti m 1899 gavt3 the naval 
expendituio per ton ot meuantile 8hij>piug is m (beat 
Biitaiu iJ, 1 1 s 5(1,1 1 amt i 1 1,88 Id , and Russia LI 4, 1 8s 

It w IS a suhjtet ot eoutiovtisy at the btgmuiiig ol tiu 
2()tli tcntuiv whether the strain maintaiiieel on the British 
na\y duiing jk lee was not an unmttssinly severe one 
owing to the ]>oluy eaiiuel out by (ireat Biitaiu done ol 
maintaiumg iaigo sepudieuis iii every part ot the vvoiid 
Ihe oianuju was held by many that the Biitish navy 
would gun both in orgam/atioii and training it these ships 
were moie eoieditiateel duung ptaee 'Pho giovvth of 
Italy, the imiKatint eolonies wlue li 4iance had aKpiircd 
iiiNoith Mill i, a/id liiially tho opening ol the hue/C^innl, 
liad breaight about a tom e utiatioii ot hreiieh iiav il loieo 

III tho Mt'diti 1 1 rue in The h nineo llussian allnnee indueeel 
tho Biitisli (love lament to pluo their Me elite n mean lleet 
on what was pmetiealh a war looting, ami a gieat de il of 
•ixpendituiti was imiured it GibralUir in th< attempt to 
make it an etiuient doekyaid In view of the proximity 
of the SiiauisU shore, and the 1 let that the home den kvauls 
woix) distjint only live davs steaming it model ite sjieed, 
tins oxpemlituio was vuv seiioiisly ealKel in ejnestion, on 
tho ground that it could hive been more usefully ap]died 
in other direc tions The Siiim Uw holds good as regards 
navies as in commeice, that large eonet utr ited lesouieis, 
such as grout naval yards hko Plymouth ami Malta, wenk 
tar moixi olhciently and lapidly than tho lucessaiily small 
lesourcus of an mtormediate and expensively treated duck 
V ard such as Gibraltar prainisod to bo Tlieieforc it is only 
a supoificial mcw which would develop Gibraltar merely 


because naval actions might be fought in its vicinity 
There is nothing to show in St Vincent’s expressed opinions 
that even in bis day, when England was so distant in tune, 
ho attached any value' to Gibraltar beyond the opixir- 
tiinity of anchorage and ordinary supplies which it gave 
There is the very good reason that he abandoned the 
Muliterrancan when the over anxious Admiral Mann 
earned his sejuadron to England, to show the real and 
concrete value w hieli he attache cl to actual fighting ships 
Millions had lieen diverted from direct naval expenclituie 
cm ships and imn lu the British empire to what was 
merely suinrhcial, of local utility, or only supported by 
the phusiblc aigiiment that ri sources and detences wcie 
being piovided which enabled the fleets to operate more 
free ly 

It ai)pe irs to be difficult for men to understand that 
wai ships are built to fight ships of their class, and aie 
quite unsiiitcd foi the diicct attack of fortifications The 
tine at of inteiruption when attacking land defences — as 
occurred at Lissi, in tho war betwee^n Italy and Austria — 
detcis them fiom using then ammunition supply, which is 
even inoic limited m quantity thin was the case in the 
pist The ammunition siijiply and the life of the gun 
hive to be husbimled for the purpose of fighting tho 
emmys ships It follows, theicfoie, that the sedentary 
clc tenee need onlv be of moderatci dimensions, except wheie 
it IS (ontnnj»l Red, as vv is done by Lord l^ilmerston when 
he initi itcd the J\)itsnioiith foitiheations, that the s< dentiry 
defence should (li/tnd the Hat lUilf This ]>ositioii was 
no longer eontemplateel in British nival j)olicy at tho 
beginning ol the 20tli century li should also be le 
iiKiribeKd tint no imouufc of defence on shore can safe 
giiaid the. c ommunic itions e)f buses like Malta unbacked 
liy continent il t(rntor> Laige supplies of (oal could not 
bo aceuniul itid because of detenoi ition, so that the eorn- 
municatioii^ of tlic base in war might easily be of equal 
impoitime with the l)ise itself Bi it ish naval operations 
must llmitforc ipait iiom the fortitie ations, piovide for 
the defence ot the base and its communications In this 
connexion the iiiswei cd Moltkc when urged to build 
fortilic ations on a ce itaiii line of nuueh, may be cited Ho 
r(i»lucl that it the enemy were to go that way tho foils 
might doubtless be useful, but they would be unnecessary, 
as he should meet the c nunv with the field army , but, ho 
adtlcd, jf tho tm my tikes another route, the men m the 
foi tifie ations and the money which hid been spent on 
them would be lost to the held army Apply ing this lesson 
to tho Jhitisli luvv, it w IS ecmteiided by some, authorities 
on imptn il deteiue that the scale on which shore defences 
weu noee siiv to tho Biitish l^mpirewas dictated solely 
by the probible laids of a few fast vessels and torpedo 
(laft In the abseiKi. of any fortifications, these vessels 
might otlurwisc be willing to incur the iisk of capture foi 
the bake oi the d image which they might hope to infliet 
be foie they eould be iiiteifeied with 

It was ilsc) < ontc nded that tho sedentary garrison shoulel 
1)0 orguii/ed in such i w ly as not to inte rfere with the 
flee move UK lit to othei jiaits of i large jiropoition of the 
troo]»s Both in South Afne i and in China, m 1899 and 
1900, naval foiees h ul to be landed, and the ships cknudecl 
of tlieir lighlmg complements, bee.ause the troops eould 
not bo sent w ithout grave delay s Tho Benin expedition 
of 1897 was another case in iiomt, where ships were 
denudeel of then eievvs to undtrUke an inland expedition 
When all tho facts eamo out concerning the bombaidment 
of Alexandria in 1882, they did not add to the prestige of 
the navy, but the lm<il comment must bo that the navy 
was allied upon to jicrform work which wow essentially 
military m its natuix, and in which tho fleet ought only 
to have played an indirect [lart If in circumstances of 
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peace Great Britain had so often to employ the navy on 1 
mihtary work, the question was suggested by Sir John 
Colomb as to -where the naval commander m-chief would I 
find the military forces to co-operate with the navy m 
capturing \essels in a harbour which is secured against 
attack by sea, but not against a landing-party And yet 
it IS the case that in offensive operations a imlitary fora, 
t ipable of lieing rapidly transferred by sea, is of the 
gieatcst assistance to the work of a predominant navy 
Htncc there aiosc a demand at the beginning of the 
20th c(.ntur> for arranging that the coaling stations 
should be unde r naval control, so that the admiral should 
have at his di8[K)sal the military units which might be 
<]uartered on shore, as also the use of the shore guns on 
hoird the ships if he should require them ^ 

In respect of the sense of proportion which enables a 
statesman to consider the whole of a question before the 
paits ire dealt with, it is doubtful whether imperial 
defence had made much progress in England or her 
colonits at tlie end of the 19th century The whole 
system of Parliamentary procedure blocked the way to 
]»rogitss, for no member of Parliament wouhl be in order 
who attempted to refer to the navy in a debate on the 
army estimates, or vice v&tsd No discussion could take 
place as to the Cabinet Committee of Defence, which was 
supposed to deal with the whole question of imjierial 
lor no saliry attached to the secretary or the 
members ol the C^ommittte 

If P>ritish naval jiolicy betrayed want ot clear 
thinking, it must be confessed that t ranee was even worse 
served The Ministry of Marine changed its chief more 
than thirty times in thirty years, and was subjected to 
repeated commissions of inquiry, which only tended to 
<ieat( confusion Numerous changes took place in the 
system of the administration, pre]iaration for war, and policy 
\s regal ds shipbuilding, the navy estimates lor 1900- 
1901 made pi o vision for expenditure on six battleships 
In the previous year (1899) the reporter of the French 
Budget Oommittee said that ho approved, ‘‘without 
rL8erv( , the decision of the Minister of Marine to suspend 
for 1899 the ordering ol a new battleship, so as to con 
((iitriteall available resources on c i uisei s, torpedo-boats, 
mil submarine vessels ” It has been the prevailing 
( haratteristic of b reneh naval policy in the past, that it 
M Idom e\liibited any stability of purpose, such as is 
stamped on the carefully thought-out German programme 
In introducing the estimates for 1900, the Fiench Minister 
ul Mai UR pointed out that the progiamme of 1871 had 
l)ein ripeatedly modified, and yet was not completed 
“ The Govei nment considers that it is indispensable to do 
iway with sucli errors, and to lay down in definite foim 
what should be the organization of the navy, adapting it, 
like tint of the army, to the meds of defence on the one 
hand, and to the resources in men and money on the 
othi r ” The failure ol many ships he attributed to 
repeated modifications, and hence the origin of a fixed 
programme to be completed in 1906 or 1907 The 
Minister of Marine might have added that the pro 

^ In connexion with the abo\c rciiiarkH the sf)cith of the First 
liOrd of the A<lniiralty in the debate on Wti Hai Wai m tiic House 
ol Lords may be quoted from The Txmen 19tl» March 1902 After 
statuiK that he had the concurri nco of his Board m his remarks, Lord 
Silboiiie said Bricks and mortar as applied to naval expenditure 
nro an evil, very often a necessiry evil, but they are an evil What 
wc want are more ships, and every penny that is spent m bricks and 
mortar and land fortification which could bo spent on more ships is 
money unnecessarily and badly spent Every garrison that we liave 
to lock up hundreds and thousands of miles away from this country 
IS an evih very often a necessary o \ il but an evil to bo reduced to the 
smallest dimensions possible Tlie number of these bases and 
the money spent on them should be limited in the strictest manner to 
the absolute necessities ot the navy 
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grammes of 1891 and 1896 were arrested within three 
years of their being first sanctioned 

In the above remarks the hieneh ^Minister of Marine 
laid down the limiting conditions of national and inqierial 
defence No lesources can i>ro\Klo for safity at all 
points To find out the \ital lueds of the iuobabli theatre 
of wai, and to take care tliat in a liinibd cxiRiiditiire of 
men and money the whole is not saentued to tlu part, — 
these are the conditions on which the inaritiiiu) supiiinacy 
of Great Britain uui be niainfimud I\» attempt to pio 
vide for all the i>ossibilities of war is to ilispuM resouices 
and to couit defeat Ihe British emj»in would start a 
maritime war with immense advantage -- in Iri favour 
through the geogiaphual position of Oicat Britain, th( 
chains of coaling stations sup})licd from South Wales with 
the best smokeless steaming coal, and the possession of 
the greatc st mercantile inaiiue and shipbuilding yards m 
the world France must over labour under the dis 
advantage of her coast lines being separated by the Iberian 
pemnsula, while Russian fleets in the Baltic and Black 
bea are sopaiated by thousands of miles of foieigii coast 
line, and can only obtain acetss to the sea through narrow 
channels The bound, the Bt Its, and the Dardaiielles are 
easily blockaded by a I’ower which holds the supremacy 
of the seas The Baltic and Vladivostok are impeded by 
ice during the winter months Fort Arthur, closed to the 
sea by a superior floe t, is isolati d except for a long and 
uncertain lino of railway traversing 4500 miles to bt 
Petersburg On the other hand, the necessity imfiosed on 
the British navy of keeping tlu sui involved greater nsks 
of navigation This fact is one which can bo deduced from 
history In the I reneh revolutionary war of 1793-1802 
the British losses from causes other than fighting amountul 
to 18 sail of the lino, 3 fifty gun slaps, and 4 1 frigates 
the allied nations of Iranco, Spain, and Holland only lost 
from these causes 10 sail of the hue and 9 frigates This 
is a somewhat remarkable fact, when wo consider tlu 
inexperience and disorganization of the French and 
Spanish navies As with those navies at the end of the 
18th century, so at tho (nd of the 19th, Iiance and 
Russia combinetl lacked the advantages which belong to 
a homogtneous forei No naval alliance in history has 
ever been successful against an efficient navy except 
when the allies weio numeiieally fai strongei than the 
homogeneous force, or originated from a eoinmou stock 
sjieaking tho same language New inventions, such as 
liquid fuel, aerial navigation, and submarine vessels, 
may exercise a modifying influence, but a nation 
which 18 so conditioned by surroundings as to ensure 
unity of purpose m her policy must have an immense 
advantage m all circumstances 

Germany — The German Navy Bill of 1900 for doubling 
tho navy in sixteen years, while allowing for the obsolts 
cence of vessels, was hei aided by the following New \earV 
speech of tho German emperor to his generals — “As mj 
grandfather did for tho army, so will I lor the navy, 
carry out the woik of reorganization The nivy must be 
equal to the army Then I shall be enabled to piocuie 
for Germany the place among foreign nations which slu 
has not yet obtained At the same time , po^^sibly fanned 
to a certain extent by the growrth of anti Inglish feeling, 
an extraordinary outburst of enthusiasm for the naw 
swept oeioss tho Fatherland The Geniiaii Navy League 
(founded on 30th April 1898, in imitation of the Bri^sh 
Navy League, started on Ist J iniiary 1895), with 
H R II Prince He nry of Prussia as patron, soon had 
600,000 members and an income of £25,000 a year A 
few days after the emperoFs N(W I ear siieech some 
German vessels were seized by British cruisers off Delagoa 
Bay on suspicion of carrying arms and aminumtion to the 

b VII — 13 
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Boer forces A wave of angry feeling swept throughout 
Gtniiany, and the cmiieror telegraphed to the king of 
Wurtemberg Ins liO|)es that “the events of the last 
few days have (onvintod wider and wider circles that 
Germany’s honour, as well as her interests, must la, 
proticUd on distant seas, and that for this pui|K)se 
Germany must lx strong and mighty at sea as well as on 
land ” When the Navy Bill was iiassed the emperoi 
telegraphed to the directors of the North German Lloyd, 
which owned the guahst incicantile fleit of any country 
m the world, that wlnn the work of building up the 
imperial navy was ef»mph*te “we shall Ixs ablt to imjiosc 
'^el/ieten^ |Hate on si a as well as on land” When thi 
Navy Bill was lining discussed in the Reichstag, a setrtt 
session of tin Budget Goniinittti was held, lespifting 
which Tke Turns' < orresiwindi nt |) 0 inUd out that the 
subsoquont publu debate revealed that Bntish nuritinii 
and inqx rial \yom r had Ik e n the chief subjee t of elise ussion 
in cameut On l^Hh Juno 1001 the empeioi made a 
Hjxxch in which he said that “our futuic is on the sea” 
This seMitimcnt, “ I use u Zukiuift liegt aut dcni Wasstr,” 
had been used as a motto for the Genu in nautical dl'^J»lav 
at the Pans hxhibitioii of 1000 

In hebruaiy lOOJ a Gciniaii sociahstie ]»a|Kr, vihieli 
had em inoiei than one oeeasion ]>ublished seeiet jiapeis, 
c^rne out with the nnnounciment of an inereise in the 
navy estimates vihieh the German Government eontem 
j elate <l jm Milting in the following yeai to the lleiehstag 
in extensnmot the huge pi ogi ammo of 1000 Only the 
Bill ot 1000 is indueJed in the details given below 1h(> 
are alone Hufln u nt t<i maik the saenfiees wliieh vine 
being demanded ot the (biman ])eoplo and the develop 
Hunt of national anus sinet the Navy Bill ot lh07, when 
the (Oianeelloi dtelaied that the preqxisals he then 
bi ought wcK diieeteal only to “the sih eely eompletioii ot 
an unfinished institution If e do not ditam of rimlhmi 
the (fieat natud ” OOie Bill would “form the bisis 

of emi licet foi many yeais to come” }so one ean 
eoniphiin ot this ekvelopiiRnt of national aims Jt is, on 
the eontiai} a subject for admiration that a nation in lialf 
a (ditury slioiild have u ached such high aspirations, 
for 111 lb 18 Moltke was desjiainng of his country, and the 
Prussian nav> had eonsisteel of but one corietteand two 
gunboats ’Pht ejnot it ions are^ simply made with the vie w 
of shovMng the tuiul ot (kiinaii pokey, apait fioin the 
more praitual e>uthi>M involved in the £93,000,000 steilmg 
voted for the navy and the expansion of the dockyards, 
and ajMiit fiom the eNjiendituie on the Kaiser Wilhelm 
(Jaiuil, vNliich enabled ships to pass frtuii tlie North Rea 
into the Baltic iii ten hoiiis The proceedings as a whole 
toim a lecord of tiiumjdi tor the empeioi over viliat hud 
been once the hostile oj anion of the public This feeling 
he himself virtuall\ exiircsscd on 18th Uctobei 1899, vihen 
he lauiuhed the battle shiji hatsei Aarl dei Giosst “If 
the increase in tlu> nav) which I demanded VMth uigent 
jiraytrs and warnings liad not been stublioinl} refused me 
tluring the first eight } emrs of my loigu — I clid not cveai 
esca])o derision and mocking at tlie time — in how ditferent 
a manner should v\o now lx able to promote our j»io8i»erou8 
commerce and our interests oversea 1 But my iio|Hs that 
the German will brace hinisi If to the task have not >et dis 
ajipeared, for great and mighty is his love of his country ” 
By 1901 the persmmel consisted of 31,038 officers ami 
men, as against J8,204 otheeis and men in 1900 It 
should l>c remembered that the fixed defences of two of 
the naval ]»orts were in the hands of the iiav>, and a 
certain nuiiilxr oi soldicis weie occasionally given sea 
experience by tmliarkation in the manceuvi'es An in 
cuase of 33,000 ofheers and men was intended to take 
place during the next nineteen vears to 1920 


In 1901 the maieiid, including ships under construc- 
tion, v\as made up as follows — 


BattlGships, 21 — 

Of which 8 first class comjileted, 

8 building, 
third class completed 
Coast defpiK o shqis, 8 
Armoured cruisers, 6 — 

Of which 3 comjdeted (2 were obsolete battkshqis), 
3 hiulding 

IVoteetcd cruistis, 6 
Small cruisers, 61 — 

Of w hick 28 completed, 

4 building 


The following iirogiammc was projiosed in 1900 — 


Cost of Unit 

28 hattleships i,l,226,000 

18 large uuiMtiH 882,000 

45 small , 269,600 

16 torpedo boat di\i loiis 294,000 

lotal tost of ])iogiammo 
lo tomj»l( U \ossc1h previously voted 


£67 007,600 
6,630,000 


Total cost of iiiw coiisti notion £7^637,500 

Alloviiiig fur (trtain icductions, the amiiial cust, sjutid 
oxer the sixteen years to 191G, works out at L4, 900,000 
the £71,000,000 for the active navy, a sum of about 
i20,000,000 has to ]>o added foi the incitast ol the 
ckxkv lids 

The folloxMiig was the official scheme for building new 
vessels to iipliet old tonnage The names ot the vessels 
Imcoming obsolete for each year are given below, and, dis 
It gilding these vessels, the Geiman navy by 1916 was 
intended to eoiisist of 38 battleships, 20 large cruisers, 
45 small iiiiisns, end 16 torpedo boat divisions As 
]>aHsnl, this was rediietd by 6 large and 7 small cruisers 
it does not follow tliat because vessels are labelled ol>- 
sokto 111 this look ahead, and left out of the above list, 
they xu'i not still serviceable, and there was nothing in 
the mIiuiic to pit vent the offacial progmmmo from being 
completed long before 1916 As far as could bo ascei 
tamed in 1902, tho last but one of the new bittleships 
would be liiel down m 1905 


Jiiromc Obsolete 


V 1 nr 

lialtlo^hipK and Armoim d 
f ousl l)pf» n( p \ ohhpIh 

liir^e Ciulsers 

1 ai„H 
hifM 

itciuirod 
to ipplace 

IPOl 

Uu\oni SacliHon, Wur 
tembdg Hadon 

Knnig Av ilbclm 
IvaiHer, and Deutsi li 
land 

7 

1906 

Oldciibiug 

1 

1908 


Ivtuscim August 1 

1 

1912 

Suglunl 

1 

1914 

Ivuiluist InediK h il 
helm, Biandcuburg, 
Weisscuburg Wbrth, 
lien will f Intlijof 


b 

1916 

Hildebrand 

Fi eya, V letoi la Louise, 
Ikiiha, Furst Bib 
inarek 

5 

1916 

Heimdall Hagin 

A Dicta, Hansa 

4 

1917 

Agii Odin 

1 

1 otal 

2 

27 


Ajiait from the obsolete ships, the German navy was 
intended to consist of 29 battleships by 1908, iii addition 
to 20 largo cruisers, 51 small cruisers, and 16 toi|3edo 
divisions, which should make it stronger than 1 ranee 
expects to be in 1907 The shipbuilding resources of 
France liad fallen so far behind those of Germany in 
1902, that there did not appear to be a likelihood of any 
other nation, excepting the United States, entering into 
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active rivalry with Germany m the race for the position 
of second maritime Power m l)oint of strength 1 n 
<lue8tionably Germany was possessed of great resourcen, 
using the imjienal dockyards at Danzig, Kiel, and 
AVilhelmshaven, in addition to a number of privates jaids 
Five of the dockyards m 1900 ranged from Dau/ig, 
employmg 4900 men, to Kiel employing 11,700 In all 
there were 42 dockyards of various dimensions, the 39 
private yards employing nearly 25,000 men The gitat 
Krupp iron- works, which controlled dockyards, iron 
works, and coal-mines, employed nearly 47,000 mtn 
Whilst these resources gave Germany a gieat advantage 
over France, Russia, and Italy, resort liad still to lie inach 
very largely by German shipowners to Great Britain, 
there being building in Groat Britain for Germany some 
200,000 tons of shipping in 1901 When, howcvci, 
consider the insignificance of German shipbuilding until 
1884, when Bismarck subsidized the great lines on (on 
dition that certain ships were built in Germany, the 
progress made in the later period is seen to be \LTy 
great 

It 18 necessary to recall facts like these, foi it must k 
remembered that the burden of naval armaments h not 
out that 18 lightly borne by tho great maiitimc islands, 
which depend wholly on their navy to keep ojxsn tluii 
sea communications , and Germany, vitally dependent as 
she is for the defence of long land frontiers on hci 
aimy, may find it difficult to face the joint burden in 
tunc of great trade depression This, however, a[)|)tais to 
bt fully realized by the Government Fur the t\\o yc iis 
1899 and 1900 the Government spent beyond the tsli 
mates X800,000 In presenting the estimates lor 1901, 
Biroii von Thitlmann said in the Reichstag that the 
chtmiatcs in future years would be much liaidci to 
balance, owing to ‘‘the daily augmenting sums due foi 
]»eu8ion8, and the yearly increasing demands foi the 
expansion of the navy” On 8th January 1902 Baron 
von Thielmann said “ The Imperial finances have turned 
out to be even more unfavourable than could be foreseen 
a jear ago The advance which characterized the last 
yi xrs of the imst century has not only become slower, 
but a depression has taken its pUce which has ken 
accompanied by a great collapse of important banking 
institutions and other undertakings This could not fail 
to have an unfivourable effect on the financial situation ” 
The strength and consistency of Geiman policy are a pro 
duct of the passion of the nation for history A noted 
iMeneh dejmty, M Jules Roche, in 1895, when comiiaiing 
file French and German armies and tho tradition iii 
Gernuny m favour of taking the ofiensive in war, said 
‘ Our neighbours breathe the air of history They 
never break tho chain of the past In then conversation 
and their literature, events of the last century are to 
them as if they happened only a few years ago What 
concerns Barbarossa interests them as much as con- 
t( mporary events, and they make a scientific and political 
theory out of the consequences they deduce from histoi u 
t vents which for us would seem to have utterly faded 
away ” Jn the German navy British naval history was 
closely studied, and the naval programme was framed 
With the view of taking the offensive, as had always been 
advocated by tho great British sailors 

The principle which animated the German Government 
in its policy was that naval strength is part and parcel 
of mantimo expansion For this reason, no detail con- 
nected with the opening up of harbours or waterways was 
too insignificant for the Government Both the personriel 
of the mercantile marine and the imperial navy are the 
i^cipients of the royal favour, and the highest honours 
have been paid alike to the founder of the North German 
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Llo>d and to the mercantile captain 'who brought the 
llutifa}ta home aftei great privations AVhile likity was 
(oneeded m \)oaee to tho shipping, in wai tho Govcin 
inent had the |K)woi conipukoiily to ehaitir foi their own 
pill posts any vessel they might lequiu 

The old hi>v derived from history, that Ihi st x will have 
only one master, indicates that tkie can k no linalitv to 
naval txpenditure A\ hen tho Navy Bill of 1900 wa'. king 
eonsuUud, the Secretary ol Stab it)r tin Inqional Mama, 
Vict Admiial von Tirpitz, thus dehiud German polity - 
“The geographieal position of German}, the absent e of 
coaling bases, and the eonsotpient ntcessity foi itpknishing 
it sei, make a largo battle fiett lutessar} lla North 
Sea and Baltic toasts ore so mneh enelosed tint a v\ar 
against tommeice only, advantagttmsasitniay bo to other 
natnms, is not possible for us, even if oui cruisoi s suet ceded 
111 making the open ocean , they would be unable to n turn 
w itli their prizes , and win re eould they obtain coal ? The 
fleet of a Power like Germany can never be the same as 
thit of Iiauee, for instance, whoso toast line forms a pro- 
je( ting angle into tho ocean ” 

Tht preamble ot tho Navy Bill expiessed the opinion 
tint “the enemy ^8 cruisers on tho ehief trade loutes in 
the Skagti liak, m the English Channel, on the iiortheiii 
t tiasts of Scotland, at the eutraneo to the Sue/ Canal, and 
it the Capo of Good Hope could make Gt rman navigation 
almost iinpossibk ” Qieat Biitain, alone among tho 
J^ovMis, eould ojieiato against tommerce over this wait 
s[»heie, so that we may assume as eoireetly e\])iessing 
Gcimaii views the statement of Vico Admiial Valois in a 
[>ainphlet published in Gi nnany in 1899, that the naval 
preparations weie din (tod against Groat Butaiii In 
tin St ( luuinstanees it is difheult to imagine the German 
Navy Bill ot 1900 as likely to k tho last woid m tho 
legiettablo iivalry of naval armaments 

The to 1 st lino of Germany is about one tenth that of 
the Biitisli om]>iic, but tht3 e oast line is a faetor which 
kais vtiy slight relation to naval operations until a 
nation is in a position to establish bloekades Tht 
sm illness ot the Geinuin coist-line, and the f oncentration 
ol over 50 pel tent ot the commerce by sea m the single 
poit of H imbiiig, would have made it a sinqilo opeiation 
foi i I’owti in eommantl of tho sea to ariest the 
whole ot tht eliioet sea commtico of Gtnniny Ihis 
eoniineiee at tin tune amounteel to about 40 por icnt 
of Gei many’s total eommeree, but a hightr figure was 
often given through tho inelusion of tilde by Holland 
and Belgium It was evident, therefore, that it Germany 
(ontciiqJated a strugglo on the sea and the niaintc naiieo 
of hei shipping, tlure could k no alternative but, either 
by her own unaided efforts or in conjunction with allies, 
to euntmue at an iiureasing pace the siciihces which she 
was making in 1902 We may add that for years past 
Geimany had been making these saeriheos, for in the 
pt nod 1809-97, prior to the Navy Bills, the annual nival 
and military expenditure of Germany inci eased by 21 J 
millions stdling, as compared with Great Britain 17^, 
France IJJ, and Russia 20 millions sterling Onl} an 
incieising population and a thnving trade would enable 
Iresh buidens to be easily borne, and this the German 
Government assumed (whether erroneously or not time 
must show) would be the case 

Frame — In the seetion dealing with British naval poliey 
reference has been made to the vacillation of the 1 reneh 
administration as comimred with that of Germany Tins 
vacillation, reflected as it was by tho political ehanges 
involving a new Minister of Marine on an aveiage of once 
a year, affected slupbuilding, coast defence, war training, 
the direction of maritime affairs, and the future conduct 
of campaigns It is related of Moltke that he expressed 
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the opinion tliat though a general might choose a plan of 
campaign wluch was infuioi to several othcr<<, conccntia 
tion of i)ur|>ose in canning it through nould 1 k) more 
hktly to brmg success than to attcm[»t first one and then 
another of the wiser com sc s Tt is because the most con- 
sistent idea held m common by the majority of 1 rencli naval 
ofheerH at the beginning of the 20th century was tho old 
one of the quern e de contw, Avlncli failed m the Fieiich 
llevolutionary and Napoleonic iis, that a brief mention 
of it must be made At the same time it should bo 
stated that attacks on commcicc (when not brought about 
by the regular process of attaining command of the sea) 
lequiro the disjicrsal of irslnps so as to attack at 
many points The fact lint in 1902 a concentration of 
French men-of war was ettcctcd, so that tho whole of tho 
Pacific and Jndiaii Oceans was conhdtd to one squadron, 
might bo taken is a virtu il ibnidouinent of the policy ot 
thoqimnedr r w/m/ 

Tn discussing the JUitidi lla^y estimates on Oth Miiich 
1899, the bust Lord ot the Admiralty said — 

I want to (ull tin iltcntion of ilu Houwj vory bricitly to tho tact 
that Hornr of oiii iiv iIh ait ])ta( tually giving iip the uloa that they 
vvonhl ho ahh to iiuit um m tho omn sen, cn, it they vvcio ahli to 
meet us 111 tho optn Hia, that at all eventH tho better jiohcy would 
bo to tndoivoui to wear out tho patuiico of this eountiy hy 
j)rolong<d ittat ks upon om commeut oiu food 8 iip[tlv and oui 
Houic(s ot ]»iodiKtion They think that whilo our Ijattkshiim 
would ho l>ing op]K)sito tlwir porta they would be ablo to sweep 
down u})on oui coininerLO, until this countty tiled of the iin 
nitaintyaiid tin iiijiiiy inllicted upon us, and ot the flag hciiig 
trinsfcircd to othci nations It has Isiii avowed iii tho most 
dihtiiKttums SciiiitifK and piohsHional vvntcis and politidans 
and stall simn havo all (oiniiundcd this plan, and, wliatisniou, 
they hi\< mtid Uj»on it Iho pi in now is to hmid vuy list 
(lUiHciM whiih shall pioy iijion oui coniinticc, and which sh dl 
inflict tiiat damage upon us which I have attcniptid to descrilK 
We (annot sit still in the lac-o ol tho construe turn of c hum is 
iiitondid tor that puiposc A\ c know that purpose, and it is om 
hoiimh II dut> to dc f< at it 

'rii( ro can be no dcmlit that this summary ot Iriiich 
11 IV il polic y was lu agrctiiKiit not only with the expicssccl 
opinions of Ficiich naval ofliccis, but also of responsible 
state smell M Dele asst when out of office, said, on 12lli 
Jhcdubd 1806 “Wo [the hrench] must avoid gcneial 
lictioiis with the samo pcistvciaiict that England will tiy 
to bring them about, and direct oui ctiorts to where she is 
most viiliiorablc Foi that ]miposf the first quality wo 
iccpiiie IS a high rate ot s[>ctd, and the jxiwer ot steaming 
a long way without having to take m a fresh supply of 
coal” M Loekroy, who hud been Miiiistei of Marine, 
said that “by launching some fast ciuiscrs or torjicdo 
boats on the great tiadc highways it would bo possible for 
us to staive (beat Biitaiii, to su]>[>rcss liei comniereo, and 
to rum her induhtiies ” 

This ]K)li(y can, of com sc, oiil> be piclged on histone^l 
evidenee During tho last Ireiich wais, when tho same 
]>oluy was tiled, the Biitish meunntile niaiine, during the 
twenty jeais of active wai, lost to the hieiieh on an 
average 'iH vessels yeaily The Biitish meicantilo 
marine vaued during this peiiod liom 21,000 to about 
25,000 vessels Taking the average as 23,000 \essels, the 
loss was 2 U» per tent As (Ire it Bntain addetl to 
the register 025 vessels ]>€i annum dm mg that jicuod, 
and in 1810 tluio wcie no less than 4023 pii/o shqis 
which had been admitted to the British Kegisti), tluio 
was ample tonnage to itjdaee the waste of war, time, and 
navigation There weie eiicirs of detail in tho Begistry in 
those days, and the'ro wen undoubtedly nominal ciiptuies 
of British ships foi the i>ui[K>be of smuggling goods into 
1 lench territory duty fre e, but these limiting considerations 
do not alter tho mam eonelusion to be diuwn fiom histoiy 
that the qverre de com as au operation of wai leads to 
tho dispersal of icsouiees, and cannot hope to assist the 
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mam end in v lew, which is to bnng a war to a successful 
conclusion To those who examined the list of French 
vessels at the end of the 19th century, it was familiar 
knowledge that there were none available for the attack 
of commerce if the requirements of the battleships m 
scouts and look-out vessels were to be met 

Tho budget of 1901 provided for 20 additional sub- 
marino boats of a speed of 8 knots When all the sub- 
marines provided for m the budget of 1902 were laid 
down it was calculated that Franco would have, built or 
building, no less than 44 of these vessels, or more than tho 
programme of 1897 contemplated A great deal of the 
enthusiasm for submarine boats was undoubtedly caused 
liy their aiiparcnt cheapness, varying from £14,000 for the 
defence class to about £40,000 for the offensive class It 
had long been lealized m France that if Great Britain s 
s(A power was to bo overthrown, then, to adopt a military 
expression, some “ turning ** movement in naval armaments 
must be executed which would circumvent tho strength of 
the battleships In Great Britain, m 1900, the First Lord 
of the Admiralty had quoted tho reporter of the French 
Budget Committee, who stated that in building battleships 
materials in France cost 40 jier cent more than in England, 
and lalxmr 10 per cent more It was evident that a 
competition in battleships would be ruinous to Fiance, 
although the estimate above quoted appeals to havo been 
an exaggerated one Much ot the enthusiasm for toipedfi- 
boats at one time, and submarine boats for defence 
] mi j loses at a later date, may be attributed to this caust 
It was thought that these would prevent hostile shqis 
from ojK rating on the coast, and so the seas would lx 
ojien for the commerce destroyers Vice Admiial Foiirmei 
(an offaeei ot distinction on the active list of the Frenc h 
navy) had advocated in Le Flotte NereHmm a navy of 117 
armoured cruisers of 8300 tons, which, associated with 300 
torpedo boats, he thought could destroy British eoniineree 
and maritime, power The Budget Committee, of 1894 
tonsidtrcd that battleshijis, cruisers, and torpedo craft 
were all necessary, a due proportion consisting of three 
battleships, two ciuistis, a torpedo vessel, and a number 
of torpedo boats Tho reporter of tho Irench Budget 
Committte (1809) stated that he approved “without 
reserve the decision of the Minister of Marine to snspe nd 
foi 1899 tho ordoiing of a now battleship, so as to con 
(cntrato all a^allable lesources on cruisers, toipeclo-boats, 
and Bubnmrine boats ” M de la Porte , in his report oii 
the budget for 1900, declared that French na\al policy 
would in\ohe an offensive defence by small craft on the 
coast of I ranee, and commercial war carried on by numer- 
ous fast ciuisers ] Possessing great coal endurance By 1001 
the iKiliey of building all types was again predominant, 
jpossibly owing to the growing naval armaments of 
Gel many, which nation had steadfastly refused to order 
submarine boats, while exlnbiting considerable interest in 
the problem of aerial navigation 

The Irench programme of 1900, which superseded tho 
one of 1806, was designed so that by 1907, subsequently 
altered by tho Chamber to 1906, the French fleet would 
consist of — 

ToUl 


4 RcluadioiiB of 6 battleships, with a restrvo of 

1 battli Hhip for each siiuadroti 28 

Armoured crmscis, 8 diviaiotis of 3 cruisers oacli 24 

( ominerce destroyers (consisting of second and 

tliird clflss Cl lasers) about 36 

Torjiedo gunboats 21 

Destiojers 62 

Tor^iedo boats 263 

bubmanne boats 38 


(Tho programme of 1900 authorized only 26 submarine 
boats, but 41 were built or begun by 1902 ) 
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In all the now battleships it was proposed to follow the 
British plan of large dimensions 

Tht United State$ of America — ^While it is difficult to 
trace any clearly thought-out policy in the appropriations 
made by Congress for the United States navy at the eiul 
of the lOtli century, the increase in the ex^iendituro scr\ts 
to indicate a determination to play a great part among the 
nations Having regard to the enormous surplus of 
levenue, amounting in the hscal year ending 30th June 
1902 to over $90,000,000, it would bo difficult to place a 
limit to the ambitions of the United States The result of 
the successful war with Spam hod made the United States a 
i olonizmg jiower The report of the Secretaiy of the Na\y, 
4th November 1901, dealing with the further increase of 
the na\y pioposed for 1902, involving an additional ex 
})endituie of over £1,000,000, had lefeiicd tollie rcs[X)nsi 
bilities incurred in connexion with the transniuim 
teiritoncs of Porto llico, Hawaii, the Phi1ip]nnes, and 
Cuba “If we are to have a nav} at alV' the upoit 
stated, “it must be comraensuiate with these gieat e\ 
tensions — greater in international even than in tern tonal 
impoitance This necessarily involves the construction of 
inoio naval vessels, their manning, exercise, and inaintni 
unce ” About the same time President lloosevclt 
emphasized certain doctrines absolutely dependent on 
armed foice for their ultimate sanction “The United 
States must not shrink from playing its part among the 
great nations We cannot avoid heicafter having duties 
to do in the fac o of other nations We do not int( ud to 
sanction any policy of aggression by one Ameiican common 
wealth at the expense of any other, nor any policy of 
commeicial discrimination against my foreign Power 
whatsoever Comimreially, all wo wish is a fair fit Id and 
no favour, but if we aie wise v^e shall stienuously insist 
that undci no pretext v\hatsoevei shall there be an^ 
territorial aggrandizement on Ameiiean soil by a l^uiopean 
Power, and this no matter vehat lorm such tenitorial 
aggrandizement may take ” 

In order to bo able to trace chaily the leading idee 
behind this outline of policy, we may quote from the 
subsequent speech of President Kooscvtlt at the Naval 
Academy, 2nd May 190J “We all of us hope that the 
<K ( asion for war may never come , but if it has to come, 
then this nation must win, and the pi ime factor in securing 
victory over any foreign ioe must ot necessity be the navy 
If the navy fails us, then we ue doomed to defeat, no 
matter what may bo our material wealth oi the high 
average of our citizenship It should theiefore be an 
object of prime importance for every patriotic Ameiican 
to see that the navy is consbintly built up and, above all, 
IS kept at the highest point of efficiency both in maiaul 
and personnel ” 

In the days of wooden ships the Ameiican timber 8upi)ly 
had given to the United States a great position in the 
shipping trade, and there appeared to bo no reason why 
a similar position should not be won in the opening yens 
of the 20th century Stress was laid on this point by 
President Roosevelt in his message to Congress in 1901 
The production of coal and iron, which had been the 
source of Great Britain's power, had reached a point in 
the United States at which the coal was cheaper (after 
due allowance had been made for its lower calonhc power), 
and the production exceeded that of Great Britain by 
many millions of tons The annual output of pig-iron was 
twice as large, and an ev en greater superiority had been 
v\on in steel production At the end of the 19 th century 
the United States paid to foreign and American 8hi|K)wners 
£346,000 for the carnage of the mails The coasting 
trade, as formerly, remained an exclusive monopoly for 
Amencan vessels Proposals from time to time came 
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befoie C^ongress for encouraging American shipping by tho 
payment of bounties, and tho fn t that 322 steamers were 
utili/eil in the Civil War, and ovir a hundred in the war 
with Bpain m 1898, was not lost sight of as an argument 
in favour of encouraging tht ownership ol vessels under 
the Stars and Stripes Abn mtilo auxiliirus vncic the 
outeonit of tho high oiganization of inodnn na\ il war 
uquinng colliers, distilling ships, told stoiage and 
provision ships, hospital ships, ammunition ships Ult- 
grajili ships, and parent ships l(»r toipido ciaft It was 
lecognized that most of these toiild W impi ovist d from 
the mercantile maiine if the dt tails wtio setthd before 
hand Such ariangements should pi event tin tinnsftr of 
desirable vessels to other flags it the moment tln> ire 
likely to lx. required This actually otcuiitd in tin cast 
ol tlu Ament in table ship Onijtpltt )ust puoi to tin 
Amt IK an Spanish war An instance ol the itsoit whnli 
might lx made to auxiliary vessels was alioidtd in tlu 
American Spanish war by the voyage t)f tlu U S batth 
ships Oitijon and Joioa from the West liuiits to tlu 
Pacific They took with them five colluis, one distilling 
ship, and one cold storage ship, so is to lx sell supjxiiting 
Apart fiom auxiliary ships of tins natuie, the U S Gtiiern 
ment aimed 11 fast steameis, 2S } iclits, and 2^ tugs 
3ffie United States has never been a pai ty to tlu 1 )e( laration 
ot Pans concerning privateeung, though tJio J^avalAVir 
C^ode (issued in 1900 to the U S navy under the appioval 
of the President) lays down vciy cleaily tho luhs whuh 
in to lx acted uixm as legaids belligerent and luiitril 
property Apart from this, liowevcr, tho policy of aiming 
luxihary merchant vessels has Ixen acted on by all nations 
since the IVussian Government created a volunteii Hitt in 
the war of 1870-71 Tlu se ships, it will lie itmcinbeRd, 
weic officered and manned fiom tlu mcreantik maiine 
uiuhi naval discipline, ind flew the national flag Whilt, 
however, it was rceognmd in tlu United States that fast 
luxiliaries could relieve ciniwisof miuh of the woik of 
scouting, coimnumcations, and could fight vessels of tluir 
own class, it was mvoi (ontenqilated that they could foini 
efficient substitutes loi aimouicd ships on otlui occasions 
The real object aimed at, aftei tlu^ piovision of a mi leant lit 
marine as a factor of commeieial i»iosjh iity and an idjunct 
of the navy, was tlu devcloi>nunt of tlu shijibuilding 
lesourees of the count i } The im^iortaiu e of this ( oiisidt r i 

tion maybe illustrated b> tlu htatc ment that it was jJossibU 
in 1902 confidently to predict that tlu shijibmlding 
lesourcea of the United States and Geimany would einbh 
those nations to take the second and thud places m the 
navies of tho vvoild within tht decade, m spite of an> 
efforts of Iianci and Rnssia based on the national shiji 
building iisourtis Tht development of itsourtts is ol 
gieat imjioitaiKi to i countiy ciieumstanced as is the 
Umttd States 3Ju gtogi qilucil jiosition and tlu ibstiui 
of any vit U ])oint of ittuk contiiitd a powei of iiioloiiging 
a conflict which a tountiy like (btat Biitain could not 
obtain ex(c])t l>y suctessful action on the pait of tlu 
organized fleets In (heat Biitain then ixisted ixiteet 
fuc trade, and m Gtinuny an appioximation to lice 
tiade loi anything to do with the matenils ol shij) 
buihbng Whether as a lesult of Protection, or ol otliei 
cuises, the factjremained that tlu cost of consti action was 
in 1902 considerably higher in tho United States than in 
Great Britain and Germany 

It had foi a long time been a blot on the United States 
navy that so laige a jiioportion of the jictmmel consisted 
of aliens, oi natuiali/ed aliens, instead ot native boin 
Americans Whili all the officers of commissioned rank 
were native Imin Americans, 35 jxr cent of the whole 
enlisted foiee in 1899 was of foreign extraction In the 
annual iciiort of the Chief of the Bureau of Navigation, 



102 


NAVIES 


WO are told on 30th June 1899 there i^ere 14,300 men 
in the United States navy, elassifitd as fullo^\s — 

7380 native l>#rn 
2441 naturalised 
1290 ** alien, but declared 
622 alien residents of tlit United States 
644 alien non residcntH 
2002 natn c hoi n apprentir ( k 
187 loitign born apprentices 

Fifty SIX jier cent of tlu petty ofheors \vcro native Iwrn 
Fo mcroaso the proportion oi native horn men, eflToits 
were made to tram Jandsmtn ioi the pnij)«Ht, and in 
1901 the Bureau of NaMgution '\\as cnahlod to report 
that ‘‘the training system lor landsmen has greatly added 
to the facility and tcoiiomy A\ith uhuh the eompkments 
of the vessels of tlu Asjitie station ha\e licen kept as 
nearly full as juactuabh ” One of the (huf lessons 
derived fiom the ^\al ^\itli Sjiain was the necessity of 
a largo reserve to ]uo\idi foi ex]»ansion in war This 
neeessity Idas lendtred greater owing to the excessive eost 
of the perHimnel^ amounting to nearly six times as much 
|)er head as that of the (h nnan navy, and neaily twice is 
much |>cr head as that of the Ihitish mw} It was lilt 
that hy devoting speeial attentieju to the truning of a 
jiroportioii of men, these could he^ used to stiffen the 
vast inc lease of peimnml vvhieli cxjx'iunee hid shown 
would take plaoe on the outbreak ot wai The utility 
of ele voting sjKtial atte ntioii to the tnining of the select 
few was negatively slMuvn by the results ejf the bittle 
of Santiago, whcie out of 9474 lounds fiisMl fiom the 
Amcruan ships only 124 louuds, oi 1 1 pei eent hit 
the fleeing Spanish vessels The tenelency, howevti, is 
one whuh eould Ik. earrieel too fai, and that tins hael been 
done' was stienuemsly ixunted out by the chief of the 
Bureau of Nivigatioii iii his H]»ort issued in 1901 The 
report said “It has always been tlu pob(> of the 
Oovcinnunt to legard its regulai e st iblishme nt of the 
navy and arm} as a iiutleus iboutwhidi a large i estab 
lishment would be foniud m ease (*f w u Tlu present 
establishment, however, eau no longer be eonsulereel is 
an eflfcetive mu lens for such a ^uiipose It bare 1} suflued 
foi the Spanish wai , and weie the fleet to be iiwniuel 
with full eoinjileiuents, as it would iieeessanly be il e illed 
upon to fight a first elass b mope an Power, the ])usint 
would foim barel} one louith of the teital estib 
hshrnent ” Outsjioktn eritieisms of this natme by tlu 
hcMxds of the different naval departme nts were a eliaiaetei 
istie of the Ameucan naval adimmstiation, and afloiel 
some indication of what might liave been tlu cjisi in the 
Bniisli navy had the recommendation of tlu Ilaituigton 
(Vnnimssum Ueii came cl out, that annual icports from the 
difFeiont Sea Lords of the Admiialty should be issued 
The ]>c)sition of that vast territory ot P mill ion se|uaie 
milts, with a population double that of tlu Umted 
Kingdom, iKirdeung on two oeeuns whuh weu destined 
to be brought into elosei union by an Isthmian eniial, was 
a source of anxious thought in e veiy <(uaitti of buiojie 
at the beginning of the 20th centiiiy It was diflicult 
to avoid the conclusion that when such a nation exhausted 
the tempting investments atlouled by its own internal 
expansion, ea]utal must oveiflow the boideis m an era ot 
maritime expansion and in the de vclojmient of trans 
marine temtoiy involving an ineuasing ic banco on its 
fleet To the British empiie Ameueau capital might 
moan much, just as British eapital in the jiast had been 
the prime factoi in the development of the Umteel States 
In that case Amenean capital might go far to enable the 
vast colonies and ciej>endencics of Great Biitain to come 
to the support of the maritime jiower of the mother 
country, over and beyond the insignificant contribution of 


£317,600 which they made in 1902 A cause for fear, 
however, remained to Great Bntam in the probability of 
the Amencjan system of registry being made free enough 
to enable American combinations to buy up the principal 
British shipping lines and sail them under the United 
States flag It had once been the case, about the middle 
of the 19 th century, that President Pierce was able to 
report to Congress that “ the United States foreign com- 
merce has reached a magnitude and extent nearly equal to 
that of the first niantime Power of the earth, and exceed 
mg tliat of any other” (1854) At this time American 
shipping was supreme in the Atlantic, though its doom 
was already sealed for a period by the advent of iron 
sliijibuilding The subject of its decay was the cause of 
-rejicated mesHages to Congress On 4th December 1882 
President Arthur wrote “ The Secretary forcibly depicts 
the intimate (onnexion and mtordependenee of the navy 
and the commercial marine, and invites attention to the 
lontinual decadence of the latter and the corresponding 
tiansfir of our growing commerce to foreign bottoms 
This siib]ect is one of the utmost importance to national 
wclfaic” The remedy which is indicated b} the lessons 
ot history ajiptared m President Cleveland’s annual 
message m 1894 “The ancient provision of our law 
deiijing American registry to ships built abroad and 
ovvntil by Americans appears in the light of present con- 
ditions not only to be a failure for good at every point, 
but to be nearer a ri lie of barbarism than anything that 
exists under a permission of a statute of the United States 
I earnestly recommend its prompt repeal ” 

Personnel 

The following statistics for the great maritime Powers 
show thoir strength so far as the sound of their 
navies is concerned — 


Olhttis 

Men 

Dockyuid nggtrs 


hramf (1901) 

3,032 Authority — Istimates 1901 
111,961 

2,000 Estimates 


116,99 

Numbcib for coast defence 14,181 


Kemaindei 102,812 

The navy had the following personnel available 
dtkmo — 

Officers aiul 


h 01 niunuing battci losand providing signal Men 

men foi tho samo 

1 01 manning tho torpedo boats of tbc 

* ‘ defenso mobile 6169 

I or manning Buhmanne bouts SJ2 

hui manning the *'d6fenHes sous maiinca 

and “ di fensos hxcB ' 903 

( ustoms guaids 498 

Somaphoie service 283 


for coast 


InHtntM 
Manliines 2 

7,000 


Iho Ircnch naval sjstem of manning divides itself into threo 
categories (1) 3 he liiscnption Maritime nominally brought in 
139,810 men in 1860 and 114,000 in 1894 It was bei^oming 
increasingly evident towards the end of tho 19th century that a 
compulsory system could not adequately provide for the skilled 
mocnanioal woik of the shii>8 (2) Volunteers These ohicfl} 
supply the mechanic ratings, and a system of state schools waa 
adopted to obtain them in 1901 (3) Army recruits, drawn by 


' 61,243 in permanent force of the navy voted 
^ 3'hese were formeil into companies at the naval arsenals, and are 
supplied by the “inscrits * enrolled under category I (volunteers) 
men aged between thirty and thirty thiee years In 1900 there were 
120,000 men of from 18 to 60 years of age on the rolls of the 
Inscription Maritime 

** These services included mine fields, booms, searchlights, and a 
number of steam launches fitted with torpedo tubes or spar torpedoe«< 
These latter were manned by ** marine veterans,* who in peace time 
manned the dookjard launches and performed other duties m con 
nexion with the naval yards They numbered about 2000, and only 
a small proportion would have been available in war time 
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lots at an age of entry from eighteen to twenty years lor the 
purpose of the Inscription Maritime the Kewfouiidland fisheries 
were kept up at considerable expense to the nations in subsidies, 
althougn the number of fishermen was less than one half the 
number of British fishermen in Newfoundland who were left 
untouched by the British navy, until m 1900 iitt) were embarked 
for training The lieuch navy could only rely on obtaining the 
services ot these men m the latter halt of the year, the boats 
beginning to arri\e in June and continuing to come m until 
Christmas time On the other hand, the British consul at Bordeaux 
estimated that not less than IJOO men annually retired fiom the 
fisheries and were available for service in the navy Ihe actual 
number of French fisheiinen employed in the Newfoundland cod 
fisheries m 1898 was 5105 


Russia 


TotsX personnel^ 1901 

Po'ionnd employed in coast defeme 


OfficerB 

2131 

VlJ 


Warrant Offliers 
and M«n 

67,967 


Italy 

Total personnel proposed m estimates for Ofllcern 
1901 1902 1780 

Of these there were to be employed in 
coast defences 


Men 

26,000 

3,489 


Gei many 

Oflicf rs and Men 

Aoted, 1901 31,157 

Naval forces available for coast defence — 

1 divisions of seamen artillery (men only) 

2 battalions marine mtantry (all lanks) 

2 depot companies and 1 field deitot compan> 

lor kiaochow (atiength vaiiable) 

This force was distiibuted among naval garrisons 
have very large rest rves, numbeis not nvailabb 
1 he following rate of increase is fixed by law 


Ycai 

lx* cuti\o 
Oftk( rs 

0th* i 

1 / iHinnel 

1 

lot.ll 

1900 

876 

1 22,476 

23,352 

190) 

1,179 

il,lS7 

12,366 

1910 

1,482 

1,7S5 

39 898 

41, 380 

1915 

48,609 

! 50,394 

1920 

2,088 

57 320 

50,408 

Jotal increase 1900 to 1920 

1,212 

34,844 1 

1 ’ ' 

36,066 1 


It 18 evident that the increase fixed by law was considerably 
accelerated 


2,295 

1,271 

I licse units 


United ^tatcis 

Ottlcerg and M< n 

Actually serving, 3Qtli Tune 1901 22,422 

Gairison at Dry Tortugaa, Honda 
Guam (includes forty seamen) 


Mm I nos Total 

5845 28,277 

Men 
42 
146 


In Ins annual report (1901) the Secretary of the Navy said — 
‘ The results of the Spanish American war weio such as to assure 
evoiy one having knowledge of naval matters that steps should at 
once be taken to meet the one certain and positive requirement 
which will face the nation upon an outbreak of war — the immediate 
necessity of that exigent time, if it comes, of a large increase in the 
men of the navy fiom an existing reserve — an increase which must, 
in the main, be made from the seafaring class, who having acquired 
the habit of the sea, are at home on the water There is no better 
way of insuring such a reserve than by the measure now urged 
Our pressing need is for such a reserve — a body to go to th» 
front on board ship at once upon the oiitbieak of war, or when it 
18 imminent Next to this will come the defence of the coast, and 
for such purpose the Naval Mihtia will be essential I see reasons 
for both organizations, and have heretofore done all possible to aid 
the one now existing, the Naval Militia and to convince Congress 
of the necessity foi the authorization of the other the National 
Naval Rtscive * 

Japan 

Oftli prs Mpu 

ToUl pr/vo/ZHt/, 1900 2027 21,816 

Nnmbeis employed in coast defence Not known 


Lr\( IH OF Sl-RVICF 

Iraiux — {a) The length of service afloat in 1902 was forty seven 
months, with a further thirteen months on ** unlimited leave, 
during which men were liable to recall at any moment 
(6) In addition to (a) men were ^und to serve in the first 
reserve for two years, and the second reserve for twenty five years 


The conditions under (a) were regulated by the mimater, accord 
mg to the requirements and states of lortign aflaiis 
Russia (1902) — Five to seven years in active fleet, and then 
complete fifteen years total servuo m the lescnts 
Italy (1902) — lour years in active fleet ind then complete twelve 
years total service in the naval reserNo followed by seven years in 
the militia, but on nnlimiled leave iluring both the latt( r peiiods 
Germany (1902)— (a) Active service tbiu years \Jb) loservc 
four years The men then join the Seewehr until completing 
their thirty ninth year 

Untied btates (1902) —(a) Active scrvitc four yeais , (6) thcio is 
not anj naval reserve at jiKSLut 

Iwo methods, volunteers and conscripts Volunteeis 
—eight years in active fleet, lour years in sec ond icservc Con 
scripts foui years m active fleet, three yeais in first reserve, five 
years in second reserve 

It 18 stated that half the seamen and two thuds of tlm stokers 
are volunteeis 

Qieat Britain (1002) — Aoliintaiy sc nice for twelve ;ycaT8 
Voliintaiy ic engagement for ton yeais to cpialify for ])ension 
All pensiouois are liable to bo called upon to serve in times of 
emergency Iheio woic two schemes for foiming reseives Ihe 
Koval Naval Keservo scheme drew men tioni tin meieantile marine 
and fishing fiopulation of the United Kingdom Ihe Koyal lleet 
Reserve scheme introduced in 1901, wliile it ^ave a bettei system 
ot training to ihe yiensionors, was mainly designed to obtain tlio 
services in war of the men who had quitted the navy after the 
expiration of their twelve years service In 1902 122,500 officers 
and men were voted foi the permanent foice which means that hy 
Ist April 1903, or the end of the imaneial veai, it was liojud to 
attain that hgiiie In the Reserves, Class ll ol tlio Royal Fleet 
Reserve (whicli embraces the men who quitted the navy after 
twelve years sorvicc) had reached a total of 1768 men on Ist 
Maieh 1902 consisting of 861 seamen, 262 stokers, and 616 
manues These men wore given a week s tiaining in their former 
duties every year On 81 st December 1901 there weie in the 
Royal Naval Reserve 1600 othcers for combatant duties, 400 
engineers, 20,627 seamen and 1714 firemen 
The grand total of the whole foico voted in 1902-03 including 
reserves and ptnsioneis available for seivice, was 166,249, as com 
pared with 161,640 m 1901-02 

In conseqiienee of a series of articles in 7%e Times in 1901 02, 
assailing the war tiammg of the navy, in which an important 
count was the number of executive officers serving on shore or 
engaged in soi vice other than sea service in modern fighting ships 
the lirst Loid of the Admiralty in 1902 issued the following in 
tf resting table of the distiibiition of officers — 




C 

a> 


1 , 

g c 


g 


On aist December ltK)l 

1 

'S 

«o 

s 

1 

a i 

U 

1 

A 



c. 

g 
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A g 
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a 

6 

a 



>1 

H 

Serving 111 sea goinc slnris 

101 

145 

718 

112 

154 

679 

1999 

Employed on snore 

64 

116 

192 

18 



380 

On passage 

3 

2 

26 

2 




At collfgc, Litcllraf^ Ver 







1 

non, &i 

12 

10 

73 


190 


2S5 

Other Government service 


2 

4 



! 

' 6 

Jiill pay leave, or Waiting 





7* 



employment 

29 

29 

23 

1 


15 

104 

Not wishing employment 








foi pi ivatc reasons, sick, Ac 

5 

6 

35 

1 

3 

11 

60 

Total 

204 

309 

1071 

134 

354 

706 

2777 


Tiif Lviem lo WHICH Navies take Part in Coast Defencj s 

It is necessary to a clear idea of the personnel of the different 
navies to understand to what extent coast defence enteied into 
their duties 

Irame ~ UnelertheuiTangementsof 1902 the organi/ation of coast 
defence placed thcHive naval arsenals of Choibourg, Brest, I orient 
Rochefort, and Toulon under the command of vice admualH styled 
“Pr^fets Maritinies The geneial defence of the littoral was 
however, undei the Minister for War The “ Piefot Maritime, as 
governor of the “place had command of all the batteius and 
troo|>s (army) quartoied within his district which extended 6^ 
miles (10 kilometres) outside the line of land forts which form the 
defence of the “place He also commanded all the floating defences 

and the semaphoie system of the whole of his ‘ariondisscment 
French naval officers stiongly advocated the defence of the coasts 
being entirely in the hands of the navy The War Office were, 
however, opposed to this step, and the question was still under 
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diticufision When tlie '^Artillciie ot Infantcno do la Mantic* 
wore trauBfcrrod to the War Deitaitment, undor the title of the 
Colonial Anny, by the law of tiio 7th July 1900, the navy waa 
deprived to a vorv large extent of the iiecessaiy penmnel lor 
Uiauniiif^ coaHt deftncoH, and this transfer caused a considerable 
dmunution in the cost of the French naval pcrBonml, which has 
to be taken into account in comparing the navy estimates for 
difforont goal’s Ihe transfer necessitated a great change m the 
respiisibility for coast defence from the Ministry of Marino to the 
War Dopaitmont The praotioe resulting was for the navy to 
provide the peraonnrl for manning only those batteries which liad 
guns trained on the channds and ajtjaoaclus to the liai bouts ot 
roadsteads of the naval bases 

Itassia — The whole of the coast dt fence was iii the liaiids of the 
arm> in 1902 The navy took no part, except in so fai as ships and 
torpedo boats may bo employed in combination with the mihtaiy 
fort es 

Italy (1902) — The supiemo authority m all matters i elating to 
local soa coast defences was vrstul in the respcctivt iia\al com 
niandors in chief ot the maritime departments With the excep 
tion of partot the defence of the na\al ports, the yernmnd and 
maUrut for coast defence wu( provided by the army 

In the naval ports the na\y piovided the ^Hisomiel fur the sub 
marine dofenoes, and the short battciics coinmauding and piotcct 
ing the mine field, and, in addition, woiked all the torpedoes, 
torpedo batteries, and the thttiit liglits These absorbed 4o27 
officers and men The navy also maintaint d a small force to work 
the semaphore stations 'Iho iiPtessary war vvat^ricl foi the above 
items in the naval ]>orts was ptovided by the naval estiinates 

Oemmny — Coast clrfonees were bt iiig gradually tiansferred from 
the aiuiy to tht navy at the cud of the 19th century In 1902 
the navy garrisoned all laud an<l sta dofoiico woiks at Wilhelms 
haven, nremeihavcn, Cuxhavtn Heligoland, and Kiel, which were 
undor the commantl of naval olliceis 

Ihe submarine dob ncos wcie ontiiely in the hantls of tin na\> 

United htates — flio navy took no j»ait in the coast deiiiue 
system, except that in 1902 Diy 'loitut,as and Guamwtie tenipoi 
artly garrisoned by the na\ ) 

Japan — The permanent coast foi tresses were in the hands of 
the army in 1902, in so far as that the foitsweie manned by a 
military force of foi ti ess aitilleiyiiHii and the (omtnaiid of all 
forts outside the limit of the several naval poits was in the hands 
of military officois Wheio, howevei, the coast foitiosses wtK 
situated within the confines of a naval station, the na^al com 
roandor in chief was in supreme command 

All floating and submai mo defnices were in the hands of the 
navy The coast line of the whole country was dividetl into five 
naval divisions, each division having its headquaitois at one of the 
live existing naval poits The oommaiuUi in chief of a naval 
station 18 directly responsible to the emperor in mattois of strategy 
and warfare, but in administrative affairs ho is required to abide 
by the instructions of the Minister of Mai mo 

When combined naval and military operations woie tamed out, 
ihe duties undertaken by the navy wore as follows — 

1 Coast watch towers and look out service afloat 

2 Construction and mamtonani o of booms and other obstrut tions 

3 Submarine imno defences 

4 Communications and othei services afloat 

OreaJt Britain (1902) — Ihe navy had nothing to do with coast 
defenoo, but maintained a coastguard of about 4200 men, whuh 
assisted the customs against sriiugglmg, and kept up signal stations 
lowards the end of the 19th eeiilury the practice arose of the Wai 
Office roforimg questions of coast or ])ort defence to the Admiralty 
for opinion, and a ^oiut committee of defence investigated these 
questions. A Cabinet Committee of Defence was supposed to 
harrnonire the actions of the War Ofheo and Admiralty, but the 
correspondents in naval maiiGuuvros called attention to repeated 
oases of the forts filing on their own side and hampering the navi 
gatioii of tile shi])s with their siaichhghts The naval authorities 
at the ports took cognizance of the plans of the Royal h ngmoers for 
defending the harbours with mines, and approved of these plans 
They also possessed the power to veto the laying down of mines if 
they thought fit The so called coast guard ships were really 
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inferior battleships intended to operate as a fleet in home waters. 
The Secretary of State for War in 1901 stated that he was willing 
and anxious to hand over the defence of the {lorts to the navy, 
while the Admiralty and former First Loids of the Admiralty 
strenuously opposed the step This aflbrded a curious contrast to 
the reverse state of feeling in France No clue could be obtained 
to the opinion of the Camnet Committee of Defence, which could 
not be attacked in Parliament, as none of its mem^rs drew any 
salary in respect of work done on the committee The procedure 
of the House of Commons at tins date enabled a discussion to be 
raised only by a member moving the reduction of the responsible 
ministers salary, and in this case none was drawn, so that no 
estimates for discussion were provnh d 

Tablk C 

Table showing Increase of the British Navy between 1886 and 1908 


lear 

Total 1 
actually 
expanded ' 

Voted for 
New Con 
struction 

Numbers 
voted 
tor the 
Niuy 

1 tiRonnel 

Strcnj,th of Ueaerve s 

(Figures IiJ 
Star 

million £ 
Ihife) 

1 

Ofllctrs 

Firemen ^ 

Firemen 

and 

Seamen 

1886-87^ 

13 

27 

3 

50 

61,400 

2 >6 

256 

18,007 

1887-88^ 

12 

33 

2 

82 

62,500 

287 

327 

[ 18,672 

1888-89 

13 

00 

2 

59 

62,400 

321 

4 JO 

19,155 

1889-90 

11 

84 

3 

44 

6o,400 

467 

537 

19,176 

1890-91 

14 

13 

5 

43 

63,800 

678 

569 

19,207 

1801-02 

14 

16 

5 

51 

71,000 

878 

572 

20,590 

1892-91 

14 

30 

4 

06 

74,100 

1101 

700 

21,700 

1893-94 

14 

05 

2 

98 

76,700 

1054 

698 

21,228 

1894-95 

17 

64 

4 

78 

83,400 1 

1117 

1J82 

22,914 

1895-96 

19 

64 

5 

88 

88,850 

1400 

2000 

21,700 

1896-97 

22 

27 

7 

38 

93,750 

1600 

2500 

24,200 

1897-98 

22 

17 

5 

05 

100,050 

1651 

2665 

24,614 

1898-99 

21 

07 

6 

73 

106,390 

1700 

3306 

26,141 

1899-1900 

26 

00 

7 

33 

110,640 

1863 

3494 j 

25,456 

1900-01 

29 

52 

8 

46 

114,880 

1896 

3530 ' 

24,659 

1901-02 

30 

88® 

9 

00 

113,625 

1890 

3714 

24,311 

1902 Oi 

31 

26® 

9 

06 

122,500 

1900 

3800 

26,800 


1 In 1888 the cost of the tninBpoit service (at that time about £200 000) 
was transfeired to the army cHtimates The vole for naval ordnance which 
then amounted to over a million was transferred from arm> estimatts to 
navy estimates so that this has to be allowed fur in 1880 and 1887 

^ Net estimates 

In the case of the reserves, foi the ycais 1892-03, ls0^>-9b, 
1896-97, and 1902-1903, we give the numbers voted l<or the 
other years “the Statement of the First Lord of the Admiralty, 
“the Report of the Committee on the Royal Naval Resene 
(1892), and records at the Adiniialty are used 

Tablj D 

The following table of the numbcis actually borne on Ist Apiil 
of the yeais named in the active service ratings of the Bntibli 
navy, shows the development of the diffeieiit branches m the 
period reviewed Iho chief feature is the growth of the engine 
room brant h 


lliai 

1 xemtlvo 
iliaucii 

Fncina Uumn 
branch 

Murimu) 

other 

Dram hi s 

1868 

31,981 

5,391 

15,970 

11,052 

1878 

27,911 

5,627 

13,727 

8,508 

1888 

28,232 

8,536 

12,847 

8,914 

1898 

44 836 

22,289 

17,099 

11,816 

1900 

49,222 

25,959 

18,461 

12,865 

1902' 

54,260 

27,000 

19,800 

14,300 


1 EMtimniml 


Bate and Cost of Building 

Table E (a) compares the rapidity with whicli diffcrtnt 
> uropean nations would bring vessels to tlio stage at which thty 
could be launched at the end of the 19th century lable L (6) 
shows the comparative cost of typical sliips 


Tablk E (<x) 


Nation 

Name ^ 

ClaHH, 

Tonnage 

Dogun 

Launched. 

Great Britain 

Sutlg 

Cruiser, Ist class 

12,000 

15th August 1898 

18th November 1890 


C ros^y 

Armoured cruiser 

12,000 

12th October 1898 

4th December 1899 

1} ranct 

Monti aim 


9,87a 

25th January 1898 

27th March 1900 

}f 

Dnpleix 


7,577 

18th January 1899 

28th April 1900 

tt 

GJoiro 


9,824 

5th September 1899 

27th June 1900 

Russi i 

Pobuda 

Battleship 

12,700 

Ist August 1898 

24th May 1900 

f) 

Aurora 

Armouroa cruiser 

6,630 

3 Ist October 1896 


Gennany 

[ Prinz Heunub 

>> 

8,880 

Ist December 1898 

23rd March 1000 


Kaiser Barbarossa 

Battleship 

11,081 

3rd August 1898 

14tli April 1900 
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Table E (h) 


Nation. 

Ship. 

Tonnage 

Cost* 

Cost per 
Ton 

Great Britain 

tt 

If 

ft 

Russia 

France 

Albion 

Glory 

Fonuidable 

Ceesar 

Poltava 

SufFren 

12,950 

12,950 

16,000 

14,900 

10,960 

12,527 

£803,000 

844.000 

1.023.000 

865.000 

1.098.000 

1.196.000 

62 

65 

67i 

58 

100 

05 


Number of W vrshtps 

Tabic F shows the nuiubei of the \vai ships of the gu it 
maritime Powers m 1901 

It should ho noted, ho>\e\pi, that this tahh , ( onipilod fioiii the 
Admiralty return, iiicludea many doulitliil ^ oast Is Itn Untisli 
battleshi)>H ol a total of tons ainiod with M I guns, 

ought undoubtedly to have been stint k out live of thtst ships 
{the Ajajb^ Atfatncnmoiif riwih'ane^ Supethf uid iftxandia) ysue 
withdrawn fiom the list in l%l-02, itduting the tonnagt ot 


Tabie F — IVarslapa of the World on l)th fanuai y 1001 



Great Britain j 

Imiice 

Russia 1 

United Htates | 

Qemiany 

lUlv 1 

luisin 


No 

Displace 

mont 

Nu 

Displace 

ment 

No 

Displace* 

inniit. 

No 

Displace 

lueut 

No 

Displace 

ment 

No 

DlSpIlK ( 

ment 

No 

u (1 
iiu nt 

Battleships — 


Tons 


Tons 


Tons 


Tons 


Tons 


Ions 


3 ns 

Built 

50 

581,105 

28 

275,843 

15 

150,484 

8 

83,094 

19 

123,404 

1) 

118,588 

6 

77 220 

Building 

16 

229,900 


62,455 

10 

130,270 

10 

133,800 

10 

116,770 

6 

70,568 

1 

1 200 



811,006 


338,298 


280,754 


216,894 


240,174 


219,156 


OJ 400 

Armoured cruisers — 















Built 

9 

66,000 

7 

-57,762 

11 

83,231 

2 

17,416 

4 

35 195 

5 

31 891 

6 

50 7 37 1 

Building 

20 

226,400 

1-5 

148,260 

1 

7,800 

9 

109,600 


26 390 

1 

7 294 

1 

0 750 j 



282,400 


186,012 


91,031 


126,915 


61,585 


39,185 


60,4s7 

Protected cruisers — 















Built 

103 

499,870 

38 

128,907 

3 

12,612 

14 

61,403 

15 

58,589 

16 

41 427 

11 

n 68 

Building 

4 

21,960 

2 

1 3,493 

11 

60,640 

6 

21,000 

7 

18,200 




1 400 



524,830 


142,400 


73,252 


82,403 


76,789 




. »6S 

Unprotected cruisers — 















Built 

Building 

11 

23,010 

7 

22 962 

3 

8,090 

6 

11,397 

20 

40,780 


ml 

9 

1 3 802 

Coast defence vessels 















(armoured) — 

Built 

10 

38,900 

14 

45 331 

14 

12 S73 

15 

43,934 

11 

12 001 


ml 

4 

10 280 

Building 




1 

5,000 

4 

12,910 







Special vessels — 












ml 



Built 

2 

13,020 

1 

5,994 

5 

5,280 

1 

029 

3 

1 026 


1 

1,120 

Building 




2 

6,000 









Torpedo vessels — 















Built 

Building 

35 

27,840 

15 

8,912 


14,709 


ml 

2 

1,862 

11 

11 308 

1 

1 

850 

Torpedo boat do 















stroyors — 

Built 

89 

28,314 


2 700 

10 

2,890 

3 

S60 

12 

4 025 

3 

923 

11 

3 229 I 

Building 

24 

8,844 

22 

6,a56 

43 

10,430 

17 

6,9 0 

15 

5,250 

8 

2,560 

8 

2 7 34 



37,158 


9,256 


13,320 


7,790 


9,275 


3,483 


5 96 3 

Torjiedo boats — 















Built 

95 

7,380 

235 

16 408 

171 

9,507 

20 

2 337 

140 

11,990 

163 

8,148 

38 

3,894 

1 3,714 

Building 

4 

720 

44 

3,343 

24 

3,730 

12 

2,040 




1 

' 36 



8,100 


19,761 


13,237 


4,377 






7,608 

Submarines — 















Built 



4 

485 



1 

75 







Building 

5 

600 

38 

3,664 



7 

840 







Total tonnage — 















Built 

404 

1,276,439 

358 

543 294 

219 

329,676 

70 

221,444 

226 

291,872 

216 

242,285 

87 

215 700 

Building 

73 

491,424 

126 

237,771 

02 

222,870 

65 

287,050 

35 

166,610 

15 

80, 122 

49 

35 798 


477 [1,766,863 

i484 

781,065 

341 

502,546 

135 

1 508,494 

261 

458,482 

2 31 

322,707 

136 

j 251,498 1 


battleships bv 46,910 Some British ciuisers and coast dt ft iice 
vessels armed with M L guns wero also witJidrawn duiing 
1901-02 

Note — In compiling these tables English tons have been used 
throughout The tonnage of warships la alwavs given in dis 
nlacoment tons or the actual weight ot the ship, but owing to the 
lact that 1 ranee, Germany, and Italy used metric tons in their 
Navy Lists in 1902, whild other nations used the English ton, 
and that reference books repeat the figures simply as tons, theio 
was considerable confusion in comparing the tonnage of warships 


Thus while the Vaine was gnen in the litnch >iav} List as 
14,865 tons, her tonnage in British measuieiiieiit would apj>t ir as 
14,630 tons The course has then fore been adopted ot bnngiii 
all to a common moasuie, this hung the only way m which 
pmper compaiison can bo obtained 

StMMAl Y 

The following is a summary of the abovt tables showing the 
obition on Ifith Jaiiuaiy T)()l {h\e of the M I gun battleships 
aviiig been deducted from the battleships of Great Britain) — 
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NAVIGATION 



h 

1 

1 

1 

Italy 

Lnited 

States 

Japan. 

yemls hudt-^ 








Battlefiihi|>B 

45 

28 

15 

19 

15 

8 

6 

CruisurB, armoured 

9 

7 

11 

4 

5 

2 

6 

„ protected 

108 

88 

3 

15 

16 

14 

14 

„ uiipioteoted 

11 

7 

8 

20 


6 

9 

Coast defence veeeels, 








armoured 

10 

14 

14 

11 


15 

4 

Special veasols 

2 

1 

5 

3 


1 

1 

Torpedo vesiicls 

35 

15 

17 

2 

14 


1 

Torpedo boat destroytrs 

89 

9 

10 

12 

3 

8 

11 

Torjiedo boats 

95 

235 

171 

140 

143 

20 

33 

Submarine boats 


4 




1 


Vessels huildxng — 








Battleships 

16 

5 

10 

10 

6 

10 

1 

Cruisers, armound 

20 

15 

1 

3 

1 

9 

1 

„ protottod 

4 

2 

11 

7 


6 

3 

,, unprottchd 








Coust defence vtssflb, 








armoured 



1 



4 


Special vossels 



2 





Tori)odo voshoIk 








Torpedo boat dcstioyorH 

24 

H 

43 

15 

8 

17 

8 

Torpedo boats 

4 

44 

21 



12 

36 

Submarnio boats 

5 

88 




7 



JIh previous years liiitish Admnalty rLtiun for 15th Taiinary 
1900 as rcgaids aimamonts was sumniariyed by Mi Sclioolmg — 


Class of Guns 

Number of Guns 

Percentage 
of Irunu plus 
IluHHia K Guns to 
Great Britain s 
Guns 


Gieut 

Britain 

J ranro 
plus 
lluMsia 

Oriini 

Brituiii 

ranee 

plus 

Russia 

Brec( h loading guns — 

10 in to 16 5 in 

205 

276 

100 

135 

4 111 to 9 5 in 

707 

588 

100 

83 

Total biooch loading guns 

912 

864 

100 

95 

Quick filing guns — 





4 in to 6 5 in 

1,630 

1,215 

100 

75 

12 poundere 

1,018 

57 

100 

6 

Smaller quuk filing and 




maclnno gnm 

4,806 

4,970 

100 

108 

Total quH k fii ing guns 

7,454 

0,242 

100 

84 

Mu/?le loading guns — 





7 in to 10 111 

340 

ml 

100 

ml 

Torpedo tubes 

1,534 

1 551 

100 

101 

All classes of guns 

10 240 1 

8,659 

100 

86 


J*xamplc — I’l^inco plus Russia had 84 (luick filing guns to cveiy 
100 quick ill mg guns iiossossod by Gieat Biitam 


AiniioHniFS — The Navy Estimates , The Nawtl Annual the 
Journals of the Royal United Soivice Institution , the Ihocicdtnys 
ot the Institution ot Naval Architects Nok s on Naval Intclliqt nu 
issued by the United States Naval Intolligenco DeiMutnient, and 
other walks (br , C AV Bf) 

Navlgratlon • — The great development in both 8izo 
and speed of ships during the last quarter of the 19th 
century enormously increased tho responsibilities of those 
who command and navigate them, and has led to a caie 
ful examination of tho existing modes of determining a 
shqi’s position at all times by day or njght, lioth when 
in sight of land and on tho o])en ocean A comparison 
between the present text books on the subject of naviga 
tion and those m use in 1875 shows how problems and 
methods which then were considered chiefly os theoretical 
exercises have now, from the altered conditions of the 
navigation of very fast ships, become methods of frequent 
practice, while corresponding improvements have been 
made lu the instiuments, such as compasses, charts, and 


chronometers, by the aid of which more satisfactory 
results are now attained Much has also been done to 
advance the study of navigation and its numerous allied 
subjects by the development of the Royal Naval College 
at Greenwich and the United Service Institution , also by 
the establishment of shipmasters’ societies (of which the 
well known society in London is typical), where dunng the 
year valuable papers are read and useful discussions take 
place among those actually carrying out the practice of 
navigation It does not appear to be generally known 
that the advantage of attending courses of study, both 
practical and theoretical, at the Royal Naval College, is 
offered to officers of the mercantile marine as well as to 
those of the royal navy Arrangements exist by which 
ten such officers can be received every year and obtain free 
instruction on almost every subject connected with the 
nautical profession 

As the reader already has access to the article on thia 
subject which appeared in the earlier volumes of this 
Encyclopaedia (ninth edition), it will be convenient to 
trace the principal changes which have occurred suite 
then in the chief subjects relating to the art of navigation 

Comjmss — The general introduction of compasses with 
short needles and slow periods of vibration has done very 
much towards impioving the accuracy with which a ship’s. 
“ dead reckoning ” is kept The original model of these 
was that patented by Lord Kelvin in 1876, and since 
adopted in the royal navy as the standard In this 
instrument we have a compass specially designed to enablo 
the principles of compensation or correction proposed by 
Airy in 1837 to be accurately carried out, while its slow 
period of swing renders it in all circumstances extremely 
steady Another conspicuous advantage arising from tho 
use of compasses of this pattern is the readiness with which 
they admit of correction by the use of the deflector,” a 
simple instrument devised by Lord Kelvin for the measui e 
inent of directive force, the successful application of which 
to compass correction depends on the fact that, when the 
directive force is equalized on all points, tho error of the 
compass is neutralized Accompanying the great improve 
ments iii the construction of compasses, there have been 
great advances in the art of compass adjustment or 
coirection by mechanical means of the errors due to 
tho various kinds of iron or steel in the ship Some 
of those errors (such as that caused by horizontal soft 
iron), which a few years ago were almost insignificant 
in amount, have, especially in men of war, become very 
large quantities, while the formidable source of erior 
known as “heeling error” has increased, until in some 
vessels before correction a heel of 5® alters the diiection by 
20" It IS gratifying to find that tho jiractical application 
of the principles laid down in the Admiralty Manwil enables 
errors of 70 or 80 to be dealt with as readily as those of 
small amount, while tho difficulties attending the heeling 
error — w hich, howev er accurately corrected originally, must 
bo frequently recorrected on any great change of position — 
have been surmounted by the use of a simple instrument, 
which in favourable circumstances can be used even at 
sea As the whole art of compass adjustment is carried 
out on the supposition that tho compass needle is infini 
tcsimal m length, it is obvious how much more nearly 
this fundamental condition is satisfied with the modern 
compass than with those having long needles which were 
formerly used Recognizing the great value of a sound 
knowledge of compass adjustment, the Board of Trade hav e 
included this among tho compulsory subjects of examina- 
tion for the rank of master, thus following the example of 
tho royal navy, where all navigating officers have to attend 
a practical course of study on the subject While there is no* 
reason to think that the magnetic character of land d\m)t 
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the water has any disturbing effect on compasses on board 
ship, modern investigations have shown that in compara 
tively shallow water (7 to 8 fathoms) there are several 
parts of the world where land wnder water affects them 
The most notable case is Cossack, m North Australia, where 
the disturbance varied from 56 E to 26* W at two posi- 
tions 180 yards apart, and the area of disturbance extended 
over nearly three miles of navigable waters The possibility 
of this insidious danger adds to the anxiety of the navigator 
when entering or leaving harbour, especially in circum 
stances such as occur at night, when he is probably de 
|)ending entirely on compass bearings 

Log — While improved and steadier compasses enable 
modern ships to shape more accurate courses, there is still 
great room for improvement in the instruments by which 
speed 13 measured The common or hand log has ceased 
to be regarded as anything but the very roughest of guides, 
and the patent log in its original form of the record of the 
1 evolutions of a small screw towed by the ship does not 
give satisfactory results at great speeds, nor can anything 
more favourable be said of those forms u here pressure on 
known areas are employed The revolutions of the engines, 
with due allowance made for the condition of the ship’s 
bottom, afford now perhaps the best means of estimating 
speed (See Log ) 

Charts — The admirable low priced charts and sailing 
directions issued by the Admiralty have now largely 
superseded those supplied by private publishers (familiarly 
known as “ Blue Backs ”), and the issue of the Nautical 
Almanac in its abbieviated and cheaper form has also 
done much to take the place of those numerous private 
almanacs and calendars which were necessarily much more 
liable to error than the original and official sources from 
which they were derived 

In 1899 the number of charts printed foi the Hydro 
graphic Office was 428,890, of which 278,701 were sold 
to the public for £16,915 , and in the same year 15,050 
Nautical AUmnmes wore sold Among the many excellent 
modern publications of the Hydiographic Office, perhaps 
the Ocean Passage Book is one of the most generally useful, 
since, when used in combination with the admirable charts 
of full powered and auxiliary tracks, it \eiy greatly assists 
all navigutois in planning out a successful voyage Wo 
must here lefci to the valuable lesults aiising from the 
imbhcation of the Monthly Pilot Charts of the North 
Atlantic by the Anieruan Goveinmeiit, and more recently 
by our own Meteorological Department, wheie observed 
meteorological results are skilfully combined with forecasts 
foi the ensuing period, suggested tracks for ships are shown, 
and an epitome of recent navigational and meteorological 
experiences is given (See Charts ) 

Chronometer — Tlie maivellous accuracy with which the 
modern chronometer is constructed is doubtless greatly 
stimulated by the annual competition at Greenwich, from 
which the Admiralty pui chase foi the ro;yal nai} These 
chronometers are all fitted with secondary compensation 
balances, and it is theiefore unusual m the loyal navy to 
apply any temperature correction to the rate The pei 
fcction obtainable in comiiensation may be illustrated by 
the performance of a chionomcter at the Iloyal Observatoi^ 
in 1886, which at a mean temperatuie of 50 F had a 
weekly rate of 1 6 seconds losing , and on being furthei 
tested at a mean temperature of 92* F , it only changed 
its weekly rate to 2 9 seconds losing In the meicantilo 
marine cheaper chronometers without secondary compensa- 
tion are more commonly used, and temperature corrections 
applied, calculated from a formula originally pi*oposed by 
Mr Hartnup, formerly of the Liverpool Observatory 
Great success attends this mode of procedure, as illustrated 
by the following facts. From the discussion of the records 
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of performance of the chronometers of the Pacific bteam 
I Navigation C’ompany during twenty six vciyagcs fiom 
London to Valparaiso and back, by giving eipial weight to 
each of the three chronometers caiiiid by each ship, tho 
moan error of longitude for an aveiago voyage of 101 
days was less than three minutes of arc As a single 
instance, in tho ss Oiellana^ on applying teinpci ituie 
rates during a voyage of 61 days, the intan accumulated 
error of the three chronometers was only 2 1 seconds ot 
time 

Fixing Position — When a ship is steaniing at the late 
of 20 knots an hour the navigator itmeinbeis that a mile h 
passed over in three minutes, and that if in sight of land and 
I fixing positions by objects on shore, it is essential to idoi)t 
I some rapid method, otherwise when laid down on the 
chart tho position shows where tho ship and not 
where she is This difficulty has led to the more 
general use of methods of obtaining positions by angles 
instead of beaiings, and laying them down on the chait 
by the aid of the station pointer Many advantages 
accrue from this, as tlie observer is not restricted in pnsi 
tion on board, as is tho case when using tho compass, and 
especially if a double sextant (having two index glasses 
and one horizon glass) is employed two angles can be 
measured simultaneously, the result on the chart being 
very rapidly arrived at An ingenious combination of 
sextant and station poiiitei in one has been proposed, and 
most simply earned out by attaching \eitital sights to the 
legs of a station pointei, which is put on a suitable 
hon/ontal stand, and tho legs moved until the sights aie 
in line with the objects observed To assist tho navigator 
in the choice of suitable objects between which to mtasure 
the angles, a veiy useful pamphlet is issued by tho Admir 
alty, from the diagrams in whieh it can bo seen at a glance 
which combination of obiects in sight gives the most 
favourable result, always remembering as abioad piiiiciple 
that nearer objects aie moie suitable than distant oiks, 
and that the accuiacy of position detei mined depends on 
the relative distances of the objects as well as on the 
magnitude of the angles between them Tho roughei but 
at certain times very impoitant method of fixing a shij>’s 
jxisition when only one ob]ect can be seen, such as a light at 
night, IS often ot great vdlue in modern coast navigation 
It 18 well, however, to remember that in all cases wheie only 
one object can be seen, the estimate of position is liable to 
error, owing to any unknown or unallow ed foi tide oi cui i eiit 
dming the interval elapsing between the times of tlie two 
observations on which, whether using the “foui jKunt” 
problem or that of “doubling the angle on tho bow,” the 
1 esult dejiends A simple aiul useful method, when only one 
point IS m sight, ot ascertaining v\hether with the course 
maintained a ship will pass at a jiiudont distance irom 
the point, IS to note the reading ot the patent log when 
tho object 13 26 on the bow, and again when it is 45 , the 
difference between these leadings will be the distance the 
ship will be from the point at time of nearest approach 

Danger Angles — To avoid an unnecessaiily wide detovr 
in rounding points and shoals, extensive use is now made 
of both liorizontal and veitical danger angles , the former 
IS the angle on the arc of a hoiizontal circle passing 
through a iioint at tho required distance fiom the (l<ingcr, 
and through two previously selected, easily lecogni/ed 
fixed objects Should circumstances enable the sclec 
tiou to be made of an angle of about 90 , the slap by 
continually measuring the angle may be steered on tho arc 
of such a cade with gieat piecision, and may even be 
safely taken thiough a channel betwun two dangers Tho 
vertical danger angle enables similar icsults to be attained 
by measuring the vertical angle subtended by a known 
height , but except where the selected object is one whose 
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height i« well doternimed, such as a lighthount, this method 
18 not 80 trustworthy as the former 

H(mwhn(j Machines — The chronicle of progress in the 
art of navigation would be very incomplete without refer- 
ence to the extended use of Lord Kehin’s sounding 
maohine«, cither m the original form, where the increased 
]»reHsurc at different depths is recorded by discoloration of 
( hennral tubes, or in the later form known as the “ depth 
Hcordcr,” where similar results arc obtained by the auto- 
matic record of the position ot a piston forced upwards 
in a tul^e by this increased 2 >hhsuic Very satisfac- 
tory results can be obtained at speeds of 15 or 16 
knots, enabling that great saftguaid of navigation in 
many places, vu, a rontuinous line of soundings, to be 
accurately and rajudly obtained In connexion with this 
should bo mentionid ri most ingenious inAcntion known 
as the “submirine sen ti},” winch on being set for any 
desired dejitli and toived overboard remains at that depth 
whatever the speed of the shij) may l>e On striking 
bottom it at onto floats to the surface and rings a warning 
liell »Such an instriiint nt is of obvious \ able in ships where, 
owing to the small number of a^allablo men, it is difhcult 
to maintain a continuous lino of soundings 

Gfeat Cmfe Snthnq — The practice of gieat circle sail 
ing has in modern navigation bet ome far more goneial than 
foimcily , not merely has economy of time and fuel to be 
consuleicd, but on examining tracks laid dovn on the 
excellent pilot charts issued by the Admii ally and Meteor- 
ological Ofht c, distinct advantages of winds and currents 
are often found to attend the imrsuit of the great circle 
tiat k It iH indted atlvantagcous for the skilful navigatoi, 
in ]»lunuing out a long voyage, ahvajs to lay down on a 
nind and (Uirent chart the three ])Ossiblo tiaeks, vir, the 
iliimib track, the gient (ircle, and the jmlai track, and 
tlidi rtali/c that a com so shajied anywheie between the 
txtKino tracks must be attended witli some advantage in 
Kononiy of distance threat circles are seldom calculated^ 
and are most simply originally laid down upon gnomonic 
< harts, whcie they an rcpiesented by straight lines, and 
tin II tiansfcrred to Meicator charts, or tliey may very 
appiovimately bo drawn ujion the latter directly by the 
use <»t Airy’s Binijile metliod A/imuth tables oi diagrams 
ai< sometimes useful m deteiimiiing gieat circle courses, 
Hiiiie tin tiuo bearing of a heavenly bo(ly is the gieat circle 
course to a position whore that body is in the zenith The 
latitude of such a iiosition being equal to the decimation of 
the bod) , and itsloiigitudc equal to the hour angleof the Ixidy 
± the longitude of the observer, the hour angle with winch 
the a/irnuth is looked out c orresponding to the difference 
ot longitude between the observer and that of the ijosition 
referred to What is know n as the ^lolar track is moio 
difheiilt to draw aceiiratel) It follows that if on a globe 
we see that the rhumb track always lying on the equatorial 
side of the gieat ciido is necessarily longer than it, 
theie must be on the polar side of that circle another track 
ccjual in length to the rhumb track, and equally distant 
from the gieat circle at the point of gieatest separation 
This eui\o IS difficult to draw accurately, but in practice 
it will bo sufficiently collect to mark on the Mercator 
(halt this point of gicatest bcjiaration on the jiolar side of 
the gicat circle, and draw tlie curve by fiand through it 
and the extreme points Ceases may arise in practice 
where, owing to the teinunal points of the voyage lying 
somewhat on the same meridian, the ach antage of the great 
uido may not be very obvious, but the ^lolar track may 
h ad through more favourable winds and currents than the 
rhumb line, and only traverse the same distance The 
excellent idea originally suggested by Maury of establishing 
steam “lanes” in localities wlieie there is much ocean 
traffic, so as to minimize the risks of collision between 
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outward and homeward-bound shijis, has been success-' 
fully carried out m the North Atlantic* The leading 
transatlantic steamship companies now agree to follow 
great circle routes from the Irish coast to ]) 0 int 8 on 
the Banks of Newfoundland, which vary somewhat in 
position with the season of the year, but are published in 
advance These “ lanes ” being avoided by sailing vessel % 
risks of collision are materially lessened 

Sextant — The establishment ot an observatory at Kew> 
jiart of whoso work is the examination and testing of 
sextants, has led to great improvement iii the construction 
of these instruments The determination of “ centering 
error in a sextant with the means available to an ordinary 
observer is a long and troublesome operation, and although 
in an instrument made by a make r of repute such error 
may t>o usually neglected in observations at sea, yet 
for the more aceurate woik involved m finding errors and 
lates of ehronometers it must bo considered and allowed 
for By a si>ccially devised instmnient this error (in- 
cluding error of graduation) is accurately determined, and 
for those sextants obtaining A certificates must at no jmrt 
of the arc exceed T, and for those granted B certificates the 
maximum error must not bo greater than 3' During the 
five years ending -.899 no fewer than 344 5 sextants weio 
tested at this observatory (now incorporated in the 
National Physieal Laboratory) With a view of measuring 
angles iq> to 180 sextants have been constructed in which 
the internal reffeetion of light from glass jjrisms has been 
employed instead of the reflection from mirrors, but great 
practical difficulties arise in accurately cutting jirisms of 
the desired angle 

Hefraction — 3 he effect of refraction in displacing the 
ajiparent sea hoiizon was i)aitially investigated by the 
hrench about a centuiy ago, and the conclusion arnved at 
was that it mainly dei>endod iqion the difference of the 
surface temperature of the sea and that of the stratum of 
air resting on it when the sea surface was the warmer the 
horizon was apparently depressed, and observed altitudes 
were too great, and vtre vetsd, differences of 3 to 4' being 
found when these temperatures differed 9 F The 
subject has now been thoroughly reinvestigated, and 
the original conclusions confirmed The eirors involved 
fiom this uncertainty with rtgaid to the i»late of the 
horizon affect the ordinary observations for determinations 
of latitude (such as meridian and ex meridian observations) 
by their full amount , in the determination of hour angles 
the enor introduced will be equal to the error of position 
of horizon multqdied by the secant of latitmle and by the 
cosecant of azimuth of the body observed In “ lines of 
position ” the eiior considered will move such lines from or 
towards the jdacc where the body observed is in the zenith, 
and will generally cause a position to err mostly in longitude 
if found by the intersection of two such lines on the same 
side of the meridian, and mostly in latitiule if the intersect- 
ing lines are on opposite sides of the meridian The 
interesting exjjciiments refen ed to were carried out in 1899 
by the Austnan navy in the Ked Sea and at Pola, the 
lequisito observations being made throughout the day with 
an alt azimuth instrument from shore stations at elevations 
of 21, 33, 52, and 138 feet rcsiiectively, the sea surface 
and air temiieratures being simultaneously recorded from 
a steamboat standing off shore From the experience of 
over a thousand obserxations it was found that at an 
elevation of 33 feet, with a difference of 6 F in sea and air 
temperatures, a displacement of ly was observed, which 
increased to 2^’ when the difference of 12“ F occurred in 
the temperatures Such results w ere only found to be true 
when a wind of force at least 2 or 3 was blowing, with winds 
of less force the warm air can apparently remain at a higher 
level without mixing with the lower cooler air, and abnormal 
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results follow, amounting m one case to a displacement of 
When navigating the Bed Sea or locahties such 
as near the edge of the Gulf Stream, where very great 
differences of sea and air temperatures prevail, due con 
sideration must be made for tlm source of error, and the 
practical navigator can also see how greatly this may affect 
his estimation with regard to currents 

Meridian Altitudes — In ships of gieat speed, when 
steering on courses near north or south the nuixiniuin 
altitude of a heavenly body cannot be considered as 
identical with the meridian altitude, for the speed of the 
ship in these circumstances affects the altitude in the 
same way as if the ship were stationary, and the declination 
of the body changed at the same rate as the ship was 
moving and in the opposite direction If the de 
clmation of the body observed is also rapidly changing, 
a still greater difference may occur In the case of the 
moon, in a ship steaming 20 knots an hour south (true) and 
m the latitude of the English Channel, the maximum 
altitude at a certain poiiod ot the lunation may exceed the 
meridian altitude by nearly 4', and occur eleven minutes 
after the time of meridian passage In the case of the sun 
the corres|>onding figures would be in similar circum 
stances IJ' and six minutes Meridian altitudes in 
such circumstances are usiully observed when the ship 
time indicates the instant of meridian passage The error 
considered only affects an observation of altitude when it 
is required at the instant of a heavenly body being on some 
particular azimuth, as the sun at noon, and has therefore 
onlt/ to be considered when observing a meridian altitude 
foi latitude 

Star Navigation — A notable feature of the progress of 
the art of modern navigation is the greatly increased 
practice of star navigation, and many of the supposed 
difficulties of night observations are found to be removed 
by expenence Determinations of positions at sea by twi 
light observations, when the bnghtei stars become visible 
while the honron is still well defined, are probably the most 
accurate means we possess , and the careful navigator, by 
combining for latitude stars passing north and south of 
the zenit^ and for longitude those near the prime vertical 
both east and west, can generally dejiend upon a good 
result, especially if suitable stars can be found for each pair 
at about the same altitudes For these purposes the armillary 
sphere is extremely useful this is a small cele||^l gltl^ 
on which are depicted the pnncipal stars visible to the naked 
eye On elevating the jxile to the approximate latitude of 
the observer, and turning the sphere until the sidereal time 
is under the fixed meridian, a correct representation of the 
heavens at the time of observation is obtained , the stars 
aie then easily identified by their bearings and altitudes 
This valuable instrument is not merely useful when at 
twilight, only a few of the brighter stars being visible, the 
constellations to which they belong are difficult of recogni- 
tion, but it enables arrangement to be made in advance 
for such observations as are desired to be taken during the 
night By marking in pencil on the globe the positions of 
the planets in right ascension and declination, the same 
sphere is also available for their identification For star 
observations not made at twilight the invention of some 
simple and practical form of artificial horizon for use at 
sea is much to be desired With the ordinary sea horizon 
It IS well, however, to remember that although indistinct 
under the star, it may be favourable in the opposite direction, 
and when the altitude admits of the sextant measuring its 
supplement this may be readily observed The navigator ob- 
serving stars on or near the meridian pole has, of course, 
to remember that the altitude in this case is decreasing, 
and the direction of movement in azimuth reversed as com- 
l>ared with similar observations made above pole Here 
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we may note that in the twilight with a high star good 
results for longitude can often be obtained by a short equal 
altitude observed when the star is only a small distance 
from the meridian on cither side, the mean of the chrono 
meter times of observation affording an opportunity of 
comparing Greenwich and local times of meridian passage, 
a correction being mode lor ehange of position of the ship 
in the interval 

Observations of the Moon — The value of observations of 
the moon by day or night has not mi t with that recognition 
by navigators which wo should have evpected , no doubt 
in the form of luna) i moon obseivations liave ceased to be 
practical problems, though probably no finer training for 
the eye can bo found than practice at sea in measuring 
lunar distances, and, aided by considerable experience, it is 
surprising the accuracy with which some modern obscrveis 
can determine longitude by such means Apart, ho\ievei, 
from observations of the moon of this diameter, wo think 
that it would be more often used for the ordinary methods 
of finding latitude and longitude, but for the idea conveyed 
in most text books on navigation of the necessity of the 
somewhat lengthy calculations involved The rapidity 
with which at times the right aset nsion and declination of 
the moon change necessitates the accurate correction of 
them^ but the absence of correction to the other elements 
taken from the Nautical Almiinat would not bo found 
in any circumstances, even the least favourable, to in- 
volve practical error at sea 

Lines of Position — All modern navigators recognize the 
gieat value of “ lines of position ” obtained from the various 
heavenly bodies, forming as they do a system of celestial 
cross bearings , indeed, before the wider publicity given 
to this method by Captain Sumner, under the auspices ot 
the United States Government, it was always known as 
“ cross bearings of the sun In the original mode of 
application of this valuable method the lines of position 
drawn at right angles to the bearing of the sun were laid 
down on the chart from positions obtained either by cal 
culating the longitude by the ordinary chronometer method, 
using an assumed latitude, or by computing the latitude by 
thoex meridian method from an assumed longitude according 
to the position in azimuth of the heavenly body observed 
In the more modern method originally proposed by M Marc 
St Hilaire, a comparison is made between the altitude of a 
heavenly body as actually observed and that calculated from 
the supposed position of the ship I or instance, the position 
of an observer at the instant of observing a (true) altitude of 
the sun of 40* 10' must be somewhere on a portion of the 
circumference of a circle (usually of such size that the 
portion considered may be represented on a chart by a 
straight line) having its centre in latitude equal to the 
sun’s declination, and in longitude equal to the Greenwich 
apparent time at the instant, the radius of such a circle 
being equal to the sun’s zenith distance of 49* 50' If at 
the same time the true altitude of the sun is from the 
estimated position of the ship calculated to be 40 5', it is 
evident that the greater observed altitude must be owing 
to the ship being nearer to the centre of the circle than 
was supposed, and a line of position drawn through the 
estimated position at right angles to the bearing of the sun 
must bo transferred parallel to itself through a distance of 
5' towards the direction of the sun’s bearing The second 
line of position, obtained when the sun’s bearing has altered 
some 25 , 18 dealt with in a similar way, and the intersection 
of the two lines so obtained gives the position of the ship 
at the time of second observation This mode of procedure 
enables all observations, whether near or far from the 
meridian, to be similarly dealt with, in all cases the 
altitude the heavenly body should have is computed and 
compared with what it actually his The practice of 
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problems such as the foregoing is greatly facilitated by the I 
extended means of finding at any moment the azimuth or | 
true bearing of a heavenly body When the a/iinuth was 
only required for the determination of compass error, the 
valuable tables from which the comjiuted results could be 
obtained by inspection were limited to those cases of most 
practical importance, but from the ingenious and siiuple 
graphical form kno>^n as Weir's azimuth diagram 
azimuths of all heavenly bodies, whose declinations extend 
from 60“ N to 60“ 8 , can be obtained during the whole 
time they are above the honzon, thus greatly facilitating 
the laying down lines of position (w n m* ) 

NawabffanJ, the name of several towns of British 
India, the most important of winch is the administrative 
headquarters of Bara Banki distnct in Oudh, station 
on the Oudh and Rohilkhand Railway, 17 miles east of 
Lucknow Population (1891), 14,478, municipal income 
(1897-98), lls 18,910 It has a high school, and there is 
considerable tiade in sugar and cotton Tt was the scene 
of a victory by Sir Hopt Grant during the Mutiny 

NftWanaffAr, or Tamnacak, a native state of 
India, in Kathiawar, within the Gujarat division of 
Bombay, situated on the south of the Gulf of Cutch 
Area, 3393 square miles Population (1881), 316,417, 
(1891), 170,611 Estimated gross revenue, lls 30,83,910, 
of which Rs 2,44,850 was expended on public works in 
1897-98 , tribute, Rs 1,20,093 The chief, whoso title is 
Jam, IS a Jareja Rajput, of the same clan as the rao oi 
Cutch K 8 Ranjitsinhn, the cricketer, had been adopted 
by the late Tam, but the adoption was set aside, with 
British sanction, in favour of a son by a Mahommedan 
mother The state was lu 1902 under British administra- 
tion while this son was being ediu ated at the llajkumar 
College at Rajkot A branch railway, constructed mainly 
at the exiiense of this state, was opened m 1898 from 
Rajkot to Nawanagar town (60 miles) 

The town of Nawanaoah ih about five miles fiom the sea])ort of 
Bedi Population (1881), 39,668 , (1891), 48,630 bounded by 
Jam Kawal ni 1540, it is handsomely oui It of stone, and has s^ieeial 
manuiacturoH of silk and gold ombroidoiy, and perfumed oils and 
red powdi r for ceremonial purposes Its watei supply is derived 
fioni a reseivoir euvoiing 600 acres and an aqueduct B miles long 
It has a liigh school, with 883 pupils in 1896-97, and thieo 
printing presses, one of which issues an official gazette 

NflJBArathp now cn Kdsvra, in Palestine, the chief 
town of a kaza in the sanjak of Acre The population 
consists of 3500 Moslems and 6500 Christians It is a 
centre of missionary enterprise The Roman Catholics 
have a monastery, nunnery, hospice, schools, and orphan 
ages , the Proti stants, a hospital, schools, and orphanage , 
and the Russians, a seminary, hospice, and schools 

Ns&mitZUg a town m Rumania, on the loft bank 
of the river of the same name, about half-way between 
Pascam and I*iatia Population (1900), 8578, of whom 
about half are Jews In its vicinity are the extensive 
rums of the once famous fortress of Neamtzu, constructed 
in the 13th century by the Teutonic knights of Andrd II , 
king of Hungary, in order to rejiel the incursions of the 
Kouman Tatars It was subsequently the scene of many 
bloody fights It was here that the mother of 8tephen 
the Great shut the doors of the fortress on her son*, when 
a fugitive from the Tuiks, and eonqidled him to return 
and give battle to his adversaries, whom he defeated with 
enormous loss. An hour's drive to the west of the town 
18 the famous monastery of the same name, founded m the 
14th century, containing two ehurchts and many ancient 
and interesting relics Prior to the secularization of the 
monastic lands it was one of the richest and most uu 
portant of the Rumanian monasteries, and still contains 
some curious treasures. 
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NsbrMkt^ a central state of the Amencan Union 
The population in 1880 was 452,402, being an increase 
during the previous decade of no less than 267 8 per cent 
In 1890 the ijopulation was 1,058,910, the mcrease for 
the decade being 134 1 per cent In 1900 the population 
was 1,066,300, an increase of only of 1 per cent Of 
the 90 counties of the state, 35 ^owed a decrease in 
lX)pulation from 1890 to 1900 Of the 365 incorporated 
places in the state, 27 had more than 2000 inhabitants 
m 1900, 7 had more than 5000, and 3 had more than 
25,000 These 3 were — Omaha, with a population m 
1890 of 140,452 and in 1900 of 102,555, Lincoln, with 
55,154 in 1890 and 40,169 in 1900, South Omaha, with 
8062 in 1890 and 26,001 in 1900 The decrease m the 
jK)jmlation of the state probably occurred in the first half 
of the decade, and was owing to hard times and the 
reaction from the boom of earlier years The hard times 
in their turn occasioned the realignment of political parties 
and the free silvei movement that for a time swept the 
state The total land surface is approximately 76,840 
square miles , the average number of persons to the 
square mile being, in 1890, 13 8, and in 1900, 13 9 Of 
the total population in 1900, 564,592 were males and 
501,708 were females , 888,953 were native born and 
177,347 were foreign born , 1,056,526 were white and 
9774 were coloured (including 6269 negroes, 180 Chinese, 
3 Japanese, and 3322 Indians) Out of 301,091 adult 
malts 7388 were illiterate (unable to write), of whom 
4720 were foreign born 

Agriculture and Forestry — ^Agriculture is the chief 
industry, and is the foundation of the manufactures and 
commerce Theie is no mining From 1869 to 1899 
there were only 4 crop failures and 3 short crops In 
the same period the State Statistical Buuiau recorded 18 
good crops, 1 fail crop, and 4 great crops The yearly 
production of Indian corn runs from 175 millions to 225 
millions of bushels The crop report for 1898 gives corn, 
179,599,596 bushels, oats, 48,522,288 bushels, wheat, 
39,177,600 bushels The report for 1899 gives coin, 
196,000,285 bushels , oats, 27,335,490 bushels , wheat, 

30.545.880 bushels , rye, 3,141,344 bushels, and barley, 

2.395.880 bushels No state has done more for the foi esta 
tion of its waste and prairie lands Arbor Daj^ which 
has spread through the Union, was instituted by the 
Nebraska State Boaid of Agriculture on 4th January 1872, 
l>y the adoption of the following resolution, pioposcd by 
T Sterling Morton — 

Resolved that Wednesday, the 10th day of April 1872, be and 
the same is lioreby espeoially set apart and consecrated for tiee 
planting in the state of Nebraska, and the State Board of Agn 
culture nertby name it Arbor Day 

The 10th of April of the same year was set apart by the 
governor for tree planting, and more than three millions 
of trees and cuttings were set out on that date Since 
then Arbor Day has been yearly observed by the public 
schools throughout the commonwealth It is estimated 
that more than 20 billions of trees have been planted on 
these anniversaries It is not impossible that before the 
next fifty yeais have passed lumber will be shipi>cd from 
the idains of Nebraska to the eastern states 

Mamifacturea — In 1860 there w^ere 107 inanufactunng establish 
inents m the state , in 1870 there were 670 , in 1880, 1403 , and in 
1890, 3014 The capital invested m 1890 was 987,669,508 The 
most prominent mauufactunng cities are Omaha, South Omalia, 
Grand Island, Norfolk, and Nebraska City At South Omaha the 
packing interests have reached large proportions. The tasli value 
of cattle and ho^s sold m 1900 exceeds 40 millions of dollars, 
while the value of sheep, horses, and mules sold aggregated at least 
2 million dollars moic South Omaha is the third largest packing 
metropolis in the world At Nebraska City there is a |uiokiDg 
house with a capacity of 2000 swine per day At the same place 
IS a canning esfiUilishment that puts up millions of cans of corn. 
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tomato68| peas, and fruits of vaiious kinds eacli year Duimg the 
working season (August -Kovembei) it employs between 100 
and 200 persons Starch works, also at Kebiaska City, employ 
between 200 and 300 iiersons, and have a daily average output of 
88 tona Uhe starch is made from Indian coni At the 
same place are cereal mills, which employ botweeu 100 and 
200 persons, producing daily 80 tons of oatmeal, and coniertiiif^ 
4500 bushels of Indian corn into hominy, grits, and meal 
Factories at Qiand Island and Noifolk consume the beets fiom 
about 10,000 acres of land and ship largo quantities of gtanulaUd 
sugar At 0 NTeill, m Holt county, is a chicoiy iactoiy , and the 
legislature, which passed an Act making the sale of oleoinaigaiinc 
and other substitutes for butter a penal oifenco m the state, gave 
a bounty, to be paid out of the treasury, of 1 cent a pound upon 
chicory which is used only as an adulterant of, or suhstitute lor, 
coflfee In 1899 Nebraska shipped more than 86 million pounds 
of flour and 89 millions of other mill pioducts, together with 
714,000 head of cattle and 2,477,243 swine, 60,000 head of 
mules and hoi see, and 1,700,000 head of sheep 

Railways — Within the boundaries of the state are more than 
6000 miles of railway Iho chief lines, with then mileage and 
cost to 30th June 1890, are as follows — 

Miles 

Hoad of 

Hoad 

Biiilington and Missouii Kiver (C B k Q 

system) 2262 

Fiemont, hlkhorn, and Missouii Valley 

(C 2c N W system) 985 

Union Pacific 943 

Chicago, St Paul, Minneapolis, and Omaha 

(0 & N W system) 271 

Chicago, Rock Island, and Pacific 246 

The Missouri Pacific Railway 221 


COMt 


$84,647,628 

40,206,616 

73,903,339 

10,779,607 

9,016,209 

10,c23,399 


Finanus — The census of 1890 valued the real and peisonal 
propeity at $1,276,686,614 The state has no bonded debt Uhe 
rate of taxation for all purposes is from 6Jto 7i mills , ihiough 
this levy is obtained a revenue of $1,208,984 There aio 400 
state banks, with a capital of between 18 and 14 milhous ot 
dollars, and 113 national banks, whose aggregate capital umoimts, 
in round numbers, to 10 millions oi dollais 

Charity — 1 he charitable and penal institutions are as follow s - 
The Asylum for Insane, at Lincoln , the Home foi the Iricndlcss 
at Lincoln , the State Penitentiary, at Lincoln , the Industrial 
Homo, at Mil lord , the Soldiers and Sailors Home at Milfoid , 
the On Is’ Industrial School, at Genova, the Boys Industrial 
Home, at Kearney, the Soldieis’ and Sailois Home, at Giand 
Island , the Asylum for Chronu Insane, at Hastings , tin Asylum 
for Insane, at Norfolk, the School foi Deaf, at Omaha, the Stliool 
foi Feeble Minded Youth, at Bciitiice, the School for Blind, at 
Nebraska City 

EdoLotion — Tlio rate of illiteracy (1890) was 2i'‘o per cent , the 
lowest m the Union The common schools are suppoiUd by a 
general tax, which cannot be less than one half null on the entire 
valuation of the real and personal projierty Added to this is the 
interest on the permanent school fund, derived from the sale ot 
sihool lands gianted by Congress under the Lnabling Act of 19th 
April 1864, which gave the school fund 5 per cent of the net 
ptoceeds derived from the sale of all government lands within the 
state This permanent educational lund yields, for semi annual 
jwr caput distribution, between $300,000 and $400,000 The 
iiiunber of pupils of school ago is over 400,000 , the number of 
teachers, approximately, 10,000 , the number of school houses, 
7000 The value of these school houses and grounds, togethei 
with books, apparatus, and fixtures, amounts to more than S 
millions of dollars Tlie State Noimal School at Peiu has 600 
students and 21 instructors The university at Lincoln has 
2200 students, 110 instructors, and its annual disbursements 
amount to $248,000 

PolUtes — The people have been realigned os to political organi 
zations since 1890 Before that time the Demociatic jmrty 
advocated free trade or a taiilTfor revenue only, and tlie Republican 
party a protective tariff In 1892, under the leadership of William 
Jennings Bryan, the Democratic party divided upon the money 
^^uestion, and subsequently amalgamated with the Populist party 
in the advocacy of the free coina^ of silver writh gold at the ratio 
of 16 to 1, forming a party which consisted of Silver Kenublicaus, 
Democrats, and Populists The Populists were largely in the 
majority among the directors of the oombinatiou The Hopublican 
party maintained the necessi^ of the gold standard In the 
national election of 1896 the Fusionists (Silver Democrats, Silver 
Republioans and Populists) polled 116,880 votes, and in 1900, 
114,018 The Republicans polled 102,304 in 1896, and 121,836 
in 1900 Since 1898 the Populists have named two thirds or more 
of the candidates for county and state offices, while Silver Re 
pubhoans and Democrats acting with them have divided the 
remainder 


The statement that Bellevue was the fiist capital of Nebraska 
IS an erroi Bellevue was iiocr the capital of either the tcnitoiy 
01 state The first capital of the tiiiitory was Omaha, and 
It remained the scat of govcruinent until 1867 wlicn by 
att of the legislature the capital w is located at I iiRoln whoie 
it remains ^ 

Nebraska. Cityi a city of Ndnaski, i SA, 
capital of Otoo county, on the west bank ot the 
Missouri iivtr, and the Burlington and Missouu Hivtr 
and the Missouri racifio railways, at an altitude ot <)()! 
feet The city is legulaily hud out, is well scwcud and 
lighted, and has a good water sujiply It is the site ot 
the state school for the blind It is in a iidi firming 
region, has considc table manufactures ot a \ u jcd diaiactcr, 
and some comiiiorco in faim products by lail and iivcr 
Population (1880), 4183, (1890), 11,491, (1900), 7 ISO, 
of whom 882 were foreign born and 142 negroes 

Neckarp a nver of Germany, rising between iht 
Black Forest and the Swabmn Alb, ncai Schwniinngcn, 
in Wurtemberg, at an altitude of 2287 feet It flows 
north past Kottwcil as fai as Ilorb, thence past llotti n 
burg, Tubingen, and Nurtingcu iii a north-oasteil^ dme 
tion, then in a gerieially northerly diiection as lai as 
Lberbacli, jiassing on the way Esslingcn, Canstatt, uid 
Heilbronn, from Ebtrbach it pursues a winding west 
course past Heidelberg, and enters the Bhiiio (tieun the 
light) at Mannheim (295 feet alt) Its length is 247 
miles, and its drainage aica 4790 seiuaic miles Its 
more important tributaries aio the Enz (left), anti Ills, 
llcms, Kocher, and Jagst (right) It is navigable for 
small steamboats up to Pleilbionn, foi bo its up to Can 
statt, and for rafts from Botiwtil It is the. piincijial 
waterway of Wurtemberg, and greatl} used foi floating 
down timbei Fiom Bottenbuig downwaids its banks 
ire almost c\ciywheio jdanttd with vineyards 1 )> to 
hiankfort it lias liccn dtcpeued and the channel othei 
wise improved A committee, chiefly piomoted by tlu 
AVurtemberg goveinnunt and the Stuttgiit Chambti of 
Commerce, leportcd in 1901 thit it was I Kith di suable 
and practicable to dicdgc the iivcr and canali/i it, fiom 
Esslingcn down to Mannheim, and tliat tlic cc^st would 
piobably fall between 2 and 2\ millions sterling 

NoonflUChp or Nimach, a town of Ccntial India, 
with British military e^utonment, within the nutno state 
of Gwalior, on the border of JUijputana,with a station on the 
Bajputana Hallway, 170 miles noith of Mhow Population 
(1881), 18,230, (1891), 21,600 Number of poliet, 
09 men, expenditure on inibhc works (1897-9S), 
Ks 3052 

NOOndhp a city of Winnebago county, AAisconsin, 
USA, on the Fox nver, at the foot of W innebago Lake , 
in the eastern pait of the state, at an altitude of 754 feet 
The Chiejago and North W’^cstern, the Chicago, Milw lukec, 
and St Paul, and the Wisconsin Ct ntral railway s iiitt rseet 
at this point The city has good water power, and munu 
factures of lumber, flour, and jiajier It has some iiimtation 
as a summei lesoit It was founded in 1836 as a military 
post Population (1880), 4202, (1890), 5083, (1895), 
5781 , (1900), 5954, of whom 1559 weie foieign bom 

Neaapatam, a seapoi*! town of Biitisli India, m 
the Taiyore district of Madras, foiming one municiiiahty 
with Nagore, a port 3 miles north at tlie mouth ot the 
Vettar river It is the terminus ot a bianch of the South 
j Indian Hailwray, which has been extended to Nagoie 
[Population (1881), 51,855, (1891), 59,221, (1901), 
56,455, municipal income (1897-98), Ks 75,000 There 
18 a large population of Labbays, Mahommedans of mixed 
Arab descent, who are keen traders Jesuit and Wesleyan 

S VII — IS 
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niiswoiiH are earned on In 1897-98 the total sea-borne 
trade of the distnct wan valued at Hs 1,94,29,666 The 
chief export is nee to Ceylon The number of vessels 
tliat entered and cleared for foreign trade was 453, with 
an aggregate burthen of 191,000 tons The Wesleyan 
Mission College was closed m 1895 The two aided 
high schools (Wesleyan and Catholic) had 411 pupils in 
1896-97 There are four printing presses, issuing an 
English and two vernaculai newspapers, besides two large 
reading rooms and literary assotiations 

NOgfAlin0C|L a city of Maiqucttc county, Michigan, 
USA, m the Marquette Iron llangc, on the Upper 
Peninsula, 1 2 miles west of Marquette, and on the Chicago 
and North Western, and tJje Duluth, South Shore, and 
Atlantic railways, at an altitude ot 1564 feet The city 
overlies enormous deposits of haematite iron ore, and the 
industries consist m mining and shipping this ore Popu 
lation (1880), 39 11 , (1890), 6078 , (1900), 6935, of whom 
3270 were fon ign born 

N08fllgfOnC6| in law, is a ground of civil liability, 
and in criminal law it is an clement in several offences, 
the most conspicuous of which is manslaughter by negh 
gence In order to establish civil liability on the ground 
of neghgtnee, thre( things must be proved, — a duty to take 
can, the absence of due can, and actual damage caused 
diiKtly by the absence of due can Mere carelessness 
gives no right of action unless the person injured can 
show that tlu re was a legal duty to take care The duty 
maj 1)0 to the public in general, on the ground that any 
person who does anything which may involve risk to the 
public H bound to take due care to avoid the iisk lor 
instance, m the woids of Lord Blackburn, “those who 
go jKrsonally or bring jiroporty wkre they know that 
tJioy or it may conu into collision with the pc i sons or 
picqierty of others haM by law a duty cast upon them to 
use reasonable care and skill to avoid such a collision 
Wlu a special duty to an individual is alleged, the duty 
must rest on a contract or undertaking or some similar 
s}Heihc ground Thus, where a surveyor has o^irelessly 
given incorrect progress certificates, and a mortgagee who 
has luul no contractual relation with the surveyor has 
advanced money on the faith of the ec rtilicate, the sur 
\(j}oi IS not liable to the mortgagee in an action ot mgli 
gence, because he owed no duty to the mortgagee to lie 
careful When a duty to take care is established, the 
degree of care required is now determined by a well 
iscertainexl standard This standard is the amount of cue 
which would be exercised in the circumstances by an 
“ji\(rigc reasonable man” This objective standard c\ 
eludes consideration of the capacity or state of mind of 
the particular individual It also gets nd of the old 
distinctions lietween “gross,” “ordinary,” and “slight” 
negligence, though no doubt the degieo of care requued 
\aries with the circumstances of the case The applica- 
tion of such a standard is a task for which a jury is a 
very appropriate tnbunal In fact the decision of the 
(juestion whether there has been a want of due care is left 
almost unreservedly to the jury There is this amount of 
control, that if the judge is of opinion that the evidence, 
if believed, cannot possibly l>e regarded as showing want 
of due care, or in technical language that there is “no 
evidence of negligence,” it is his duty to withdraw the 
( ose from the jury and give judgment for the defendant 
Unless the judge decides that there is no duty to take 
can*, or that there is no evidence of want of care, the 
(juestion of negligence or no negligence is wholly for the 
jury 

Oidinanly a man is I’esponsible only for his own 
negligence and for that of his servants and agents acting 
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Within the scope of their authonty For the acts or 
defaults of the servants of an independent contractor he 
IS not liable But in certain cases a stneter obligation 
IS imposed on him by law The occupier of premises is 
under a duty to all persons who go there on business 
which ebneerns hun to see that the premises are in a 
reasonably safe condition so far as reasonable care and 
skill can make them so Thus he cannot release himself 
by employing an indejicndcnt contractor to maintain or 
repair the premises The effect of this doctrme is that 
the occupier may be liable if it can be shown that the 
mdependent contractor or his servant has been guilty of 
a want of due care A similar obligation has been en- 
forced in the case of a wreck stranded m a navigable 
nver, and the owner was held liable for damage caused 
by the carelessness of the servant of an independent con- 
tractor who had undertaken to light the wrreck So too 
any person who undertakes a work likely to cause danger 
if due care is not taken is liable for damage caused by the 
carelessness of the servant of an independent contractor, 
80 long as the carelessness is not casual or collateral to 
the servant's employment 

In an action of negligence a familiar defence is “ con- 
tiibutory negligence ” This is a rather misleading expres- 
sion It IS not a sufficient defence to show that the 
plaintiff was negligent, and that his negligence contributed 
to the harm complained of The plaintiff’s negligence 
will not disentitle him to recover unless it is such that 
without it the misfortune would not have happened, nor if 
the defendant might by the exercise of reasonable care on 
hiH pait have avoided the consequences of the plaintiff’s 
negligence The shortest and plainest way of expressing 
this rule is, that the plaintiff’s negligence is no defence 
unless it was the proximate oi decisive cause of the in 
jury There was an attempt in recent times to extend this 
doctrine so as to make the contributory negligence of a 
third jperson a defence, in cases where the plaintiff, though 
not negligent himself, was travelling in a vehicle or vessel 
managed by the negligent third person, or was otherwise 
under his contiol In such circumstances it was said 
that the plaintiff wius “ identified ” with the third person 
The court went so far in one case as to “identify” 
a child with its grandmother But the case of TJijt 
Bermna^ decided in 1888, exploded this supposed 
doctrine, and made it clear that the defence of contri- 
butory negligence holds good only when the defendant 
contends and proves that the plaintiff was injured by his 
own carelessness (a Ll. d ) 

NoSprOa — In recent years the domain of the true 
African negro, with whom alone we are here concerned 
(Ancy Brxt vol xvii p 316), has been considerably 
enlarged by the explorations of Dybowski, Crampel, and 
Clozol about the Congo-Chad water parting, of Junker and 
the Belgian officials about the Congo-Nile water-parting , of 
Lugard, Jackson, Gregory, and others in British East ^rica 
and Uganda, of Baumann and Emm Pasha in German 
East Africa The mam result is that the ethnical divide 
between the full blood Sudanese negro and the Negroid 
Bantu populations has to bo shifted more to the south than 
had hitherto been supposed Owing to numerous over- 
lappings and interminglmgs in some districts it is still 
often difficult to lay down the frontiers between the two 
domains with any approach to accuracy But, speaking 
generally, the jparting line may now be traced across the 
continent along the fifth parallel from the Eio del Key 
in the extreme west to about 20" E, where it roughly 
coincides with the elevated plateau, which here separates 
the waters flowing north to Lake Chad and south to the 
Congo Farther on it dips considerably to the south-east 
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along the southern borders of the Niam Niam and 
Monbuttu (Mangbattu) territories to the Semliki valley 
between Lakes Albert and Albert Edward, near the 
equator From this point the ethnic boundary follows 
a somewhat irregular course, Hrst north by the east side 
of Albert Nyanza to and up the Somerset Nile as far 
as Mruli, and then round the oast side of Usoga and Lake 
Victoria to Kavirondo Hay, where it turns nearly east to 
and down the Tana river almost to the Indian Ocean 
From the \tlantic to Lake Victoria the line thus drawn 
seems to represent the actual relations with some accuracy , 
but in Kavirondo it enters a debateable region, where much 
further research will be needed correctly to determine the 
respective limits of the various Hamitic negro and Bantu 
peoples — Masaiy TurJeana^ Galla^ WaJnkuyu^ Shuh^ and 
others — whose territories here converge from the north, 
east, and south Meanwhile, this extension of the Sudanese 
negio domain has brought within its bordeis a considerable 
number of fresh groups, some only discovered in recent 
years, others hitherto supposed to belong to different 
ethnical connexions In Western Sudan also, and 
especially m the region within theNigoi bend, the explora- 
tions of the late Col Ellis and of C^ol Bingor have not only 
brought to light many new groups, but have also cleared 
up some obscure points connected with the inter relations 
of the already known ^leoples A much wider extension 
must now be given to the great Mcmdingan family, as 
well as to that of Upper Guinea, which still lacks a satis 
factory collective name, but the various sections of which — 
Tshi^ and others — aie shown by Ellis to be 

fundamentally connected iii sjieech, physique, religion, and 
social usage 

As a coiiseqiioncA of all these discoveries the tentative clasHihca 
tion of the Sudanese negro {leoplos (vol xvn p 119) requires so 
many readjustments that it will bo more convenient to substitute 
a fresh table haimonizine l>otter v^ith the piesent state of African 
ethnology Here are included the Fulahs, Hausas, and tlio otlicr 
historical Negroid nations — 

Wolqf Group — Wolofs proper, Jolofs, Serers, bet\veen the louer 
Senegal river and CajHS Verde 

FelupGrmp — Aiamnt , Vola, Kabil Jugut , Fogni , kainuit , 
Vaca , Banjiar , F uluu , Hayot , Casamanza and Cacheo 
estuaries 

Ttmcouleur {Tetcuror ) — Kaaita district and Senegal river 
Mandingan{Mandi)iam%ly — Mandepiopor, Bambara , Sarakoh , 
KassonktS , Jallonkcf , Suzy , Susu , Yoi , Mauo Toma Lan 
doto Kabunga , leiie, widespread thioughout Senegambia and 
the Upper Niger basin 

Sonihny (/S(Wii 7 Aav)— Middle Niger between Lake Debo and Sokoto 
confluence 

Temni Group — Temn^ (Tiraneh) proper , Kissi , Sheibio , Qallina, 
Kono , Biillom , Solima , Sierra Leone 
Fulah Group — Futa Jallo , luta Toio Tel , Baa , So Mabube , 
Laubo , Ben , Senegambia, and sjKiradically throughout West 
and Central Sudan 

Lthetuin ChroupH—DoYk i Ourra , Kru (“Kroo Boys ), Hondo, 
Pessa , Gollo , Bassa , Kabo , Grebo , Tebo , Wobo , Nyambo , 
Giam Coast 

Upper Guinea Family — Oshin , Agni Tshi (Ashanti Fanti, Was 
sawa, Adansi) , Ga (Accra, Hrobo, Agotine) , Ewe (Awuna, 
Agbosimi, Togo, Dahoman Krope, Fra, Appi) , Yoruba (Jebu, 
i^ba, Oworo, Ondo, Ife, Oyo) , Ivory, Gola, and Slave Coasts 
Niger Benue Gfroups Benin , Ibo Nupe , Iju (Akasa) , Ncinpc , 
Okrika Qua Khk , Andom , Elx) , Kambari , Wuruku , Ian 

g da , Kali , Bele , Akpa Mitchi , Doma , Niger delta, Oil 
ivers, Lower Benue, and Niger 

Adamaioa Groups — Batta , I ala , Marga , llolma , Bula , Hilba , 
Woka , Fani , Longoela, Uppet Benue, thence east to Logon 
Niger Bend Groups — Mossi , Gurma , Gonia Tom bo , Guiuuga , 
Sienuf fSieneret) , within the Niger Bend 
Hausa — From the Nigei to Boinu , chief nation in Central 
Sudan 

Lake Chad Groups — Kanembu , Kanuri , Yedina , Kiin , Baghirmi , 
Logon , Mandara , Mosgu , Gamergu , Kemkem , Sara , Babir , 
Chad Basin (Kanem, Boruu, Baghirmi, Logon, and sui rounding 
districts) 

Wadai Groups— NLskXiti , Birkit , Massalit , Honmga , Kondongo , 
If ubt , Marta , Wadai and East Dar Fur 


Nu^ I-ur Jamlif— Flit , Kunjara, Nuba and Nile Nubians 
> Kolaji , Tiuiiah , Togolo , Dar Fur, Kordofau, 

(7ro^s--.Shuli , Lahore Kinm langhcy Falanj,Luu 
Madi , Ban , Nuer , Slulluk Dinka Munuu Abaka , Aba 
kaya. Bongo, Rol, Mittu, Krej Firtit White Nile , Sobat , 
northern alo|>e8 of Nile Congo divide 
ffyi/e Groups— Nmm Niam (A Zaiideh) , Mangbattu (Momhuttu) , 
Kalaka, A ^ngba A Madi A Kahk A Hahua A Barambo, 
Hmbato , Maugballe A Baiijia Mabuigc , Fisakkara A 
Ngaddu , Welle iiver fiom its souue to Mhoniii confluence 
famslnne Groups— Shcfaln , Wa Kavirondo , Magaya Wu hwen 
Drugu, Drudu, Wa Konjo , Wainbuba WaWamba Wa 
Lenga, WaVoira Waligavva, Unyoro, Kavnondoland 
Victoria Nile , Somhki river , Mpoioio and Batumi distruts 

See Dr W Junkfr Travels tn Africa English ed , 3 vols , 
1876-86 —M Clozki Tour dv Mcrtidc 1896 p 1 sq~},\ 

Dibowski Le Naturahste January 1894 -Capt dim fu Du 
N tqri au Qolfe dr Guimfr, 2 vols , 1892 - II Gannfit North 
America^ vol ii , 1898— Dr O Baumann Jour hoy Geo Soi 
1896-97 — Di J W Orkooey The Great Rift Valley^ 1896 
Col A B Fills The Tshi sprakiiig Veoples (1887) Tlu hue 
speahivg Peoples (1890) , The Voruha speak mg Ptoples (1894) 

(auk) 

Necrofs in Unitfd Statfs 01 America 

The first negro slavcH in Amenta wtre brought by the 
Spaniards to San Domingo, in tlu island of Hayti, in 
1565 There has been much controversy as to the year 
wlieii the first negroes were landed on the continent of 
North America , and the number brought in the first ship 
ment has been given as fourteen by some authorities, and 
as twenty by others Williams ^ says that fourteen negroes 
uerc landed in the colony of Viiginia in the month of 
August 1619 from a Duteh man of w u, claiming to sail 
under a commission from the prince of Orange 
The negroes were exehanged loi provisions, and * ® 
were forced upon the colony At that period white servi 
tudo was common , women wc re sold for wives, being some 
times kidnapixd in England and sent to the colony 
Slavery grew slowly at first In 1624 there were only 
twenty two negrex^s in the colony of Virginia In 1648 
the white population of the colony was about 15,000, 
with 100 slaves Slavery existed fiom 1619 to 1662 with 
out sanction of law In 166*2 a law was enacted in Vir 
gima that the issue of slave mothers should follow their 
condition {Partus sequitur ventrem) In 1705 a law was 
passed, by approval of Queen Anne, declaring slaves to 
bo real estate There is no trustworthy record of slavery 
m New York under the Dutch between 1609 and 1664, but 
it undoubtedly existed When New Netherland became* an 
English colony in 1664, slavery received ofhcial reeogni 
tion Slaves were introduced into Massachusetts from 
Barbados in 1637 In 1676 there were 200 slaves in 
Massachusetts At the beginning of the Ke volution in 
1775, there were 501,102 slaves in the American colonies 
The last cargo of slaves brought to the^ United States con 
sisted of thirty full blooded Dahomeyans landed from the 
ship Clothilde m 1859 Efforts for emancipation weio 
begun as early as 1780 by the Quakers One of thi 
hist organized attempts at ‘‘abolition agitation” was that 
of Benjamin Lundy, begun in 1 821 Tlu colony of Liberia, 

in Africa, was founded by the Arnciican Colonization 
Society as a place of residence for free negroes The first 
shipload of emigrants, consisting of 86 negroes, went to 
the colony m February 1820 In 1861, at the iKgiiming 
of the Civil Wai, there were about 4,441,000 negroes m 
the United States, of whom 11 ptr cent were frit 

Table A Bhows the white and coloiind po])ulatioii of the 
United States by doeades since 1790 Picmoiis to 1860, Indians 
and Chinese were included in the ctnsus report as ‘‘toloiind * 

^ History of the Negro Race m America J com 1619 to 1680^ George 
W Williams New Vork G P Putnams Sons The author of 
this work is himself a negro 
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Table A 



White 

Coloured 

Pror>ortlon 
of White 

Proj>ortie)ii 
of Colourwi 

1790 

8,172,009 

767,208 

81 

12 

18 

88 

1800 

4,306,446 

1,002,037 

81 

13 

18 

87 

1810 

5,862,073 

],J77,808 

80 

98 

19 

02 

1820 

7,862,166 

1,771,656 

81 

62 

18 

38 

1830 

10,637,378 

2 328,642 

81 

90 

18 

10 

1840 

14,195,805 

2,873,648 

83 

17 

10 

83 

1860 

19,553,068 

3,638,808 

81 

32 

16 

68 

1860 

27,001,491 

4 441,830 

85 

88 

14 

12 

1870 

33,678,362 

4,880,009 

87 

36 

12 

65 

1880 

43,574,990 

6,680,793 

86 

88 

13 

12 

1890 

56,162,210 

7,170 040 

' 88 

07 

11 

93 

1900 

66,990,802 

8,810 789 

88 

35 

11 

65 


Table B abowB the (hangoH in proportion of colouied to ^vhite 
population in the Soutlu rii Htat( h 


Iahik B 



1 IS JO 

1800 

1890 

1900 

Maryland 

1 31 88 

24 91 

20 69 

10 79 

District of Golumlua 

30 81 

1<» 07 

32 80 

J1 u 

Viigima 

42 69 

34 39 

J8 <7 

35 64 

Noith Carolina 

35 93 

36 42 

34 67 

33 07 

Soutli Carolina 

55 63 

58 59 

59 86 

58 37 

Otoi gia 

42 57 

44 05 

46 74 

46 68 

loriua 

47 06 

44 63 

42 4b 

43 69 

Ktntucky 

24 73 

20 44 

14 42 

13 2b 

Ttuinessoe 

21 43 

26 60 

24 37 

2 > 77 

Alabama 

38 48 

4j 40 

44 84 

46 24 

MlHHlHHlJIpl 

18 44 

5 > 28 

57 68 

58 bO 

I ouiHiaiia 

68 54 

49 49 

49 99 

47 14 

Texas 


30 27 

21 84 

20 3b 

Arkansas 

16 52 

25 55 

27 40 

27 91 


l^rum 1860 to 1900 the negio population ot the entiio countiy 
incieaBed 100 per cent , and the \\ lutes about 160 per cent , the 
whites leoeiving 14,000,000 by imnngratioii, and the negroes 
piaetioallv none The natural increase of the two races i^as about 
equal Between 1880 and 1900 the whites inci eased (excluding 
immigration) nearly 33 per cent , and the negroes neaily 34 per 
cent hioiu 1860 to 1900 a perceptible change in the distribution 
of the negio ponulation was appaient In 1860 the proiiortion of 
ncgioos HI the Southern states was 94 2 pei cent , in 1900 it hacl 
falhn to 89 9 In the upper Soutliein states, >iz, Delai an 
Maryland, Virginia, West Virginia, North Caiolina, South 
Carolina Kentucky, Tennessee, and Missouri, thoio was a loss 
of 17 per cent — from 51 4 to 37 4 — and in the lower Southciii 
states an inciease of 12 7 per cent —from 39 8 to 62 6 Alabama 
alone hold its propoition unchanged From the upper bouthtrn 
group of states there were two uifTorent raovonientN, one to the 
southward, the othei to the north and west Virginia has aftoided 
the largest migration to the noith and west, while South Caiolinu, 
North Carolina, Tennessee, and Virginia, in the older given, ha\e 
contiibutod most to the lowei Southern group of states Theie 
has been a marked increase of the urban negro population, espt ci 
ally in the larger cities of the North and the states bordering on 
the Noith (Table C) 


Taulk C — Negio Popidation in lunlve Citiea hamng the largest 
Negio Population 



1870 

1880 

1890 

1900 

Washington D C 

38,726 

52,135 

76,672 

86,702 

Baltimore, Md 

39,568 

63,716 

b7,104 

79,258 

New Orleans, La 

60 466 

57,617 

64,491 

77,714 

Philadelphia Pa 

22,147 

31,699 

89,371 

62 613 

New YoA, N \ 

13 072 

19,663 

33,994 

60,666 

Memphis, Tonn 

15,471 

14,896 

28,706 

49,910 

Louisville Ky 

14 956 

20,906 

28,661 

39,139 

Atlanta, Ga ' 

9 929 

16,330 

28,098 

36,912 

St Louis, Mo 

22 088 

22,256 

^26,866 

36,516 

Richmond, Va 

23 110 

27,832 

32,830 

32,230 

Charleston, S C 

26 17 3 

27,276 

30,970 

31,522 

Chicago, 111 

3,691 

6,480 

14,271 

30,150 


In the decade 1890-1900 stveial of the Southern cities made 
little gam On the other hand, the foui Northern cities, New 
York, Chicago, Philadelphia, and Ihttsburg, show an aggregate 
increase of 80,978 Four other cities, Washington, Baltimoie, 
New Orleans, and Memphis, show an aggregate increase for the 
aame jieriod of 68,711, but this is much lielow that of the four 
Northern cities named 


The relative proportion of the races in the Southern states shows 
little change, notw ithstanding the movements indicated In tlie 
low swampy regions of the Atlantic coast, and in the alluvial 
regions of the Mississippi valley, 17 per cent of the total negro 
Tiopulation are found, whereas only 4 pei cent of the total popu 
lation of the country live theie Beventy per cent ot the negroes 
live below an altitude of 500 feet The total population of the 
country ii\c under a mean average tein|)eratuio of 53 , the 
average temperature under which the negro lives is 6r 
The negro is mainly occupied in agriculture or personal service 
Between 1866 and 1890 there was little progress in manufacture, 
transportation, and trade, but in the last decade of occuaariaa 
the 19th centuiy there was definite and encouraging ^ 

piogress in those dll octions In 1890 the total number 
of farms in the United States was 4,767,179 Of ^ 
these the iicgioes occupied 549,642, or 11 5 per cent The number 
of homos, as distinguished from farms, was 7,922,973, and of 
these the negroes occupied 861,137, or 10 9 p<r cent At the 
same date the pro])ortion of ncgroi s to the total population was 
12 2 percent Of the farms occupied bynegioes in 1890, 120,738, 
oi 22 per cent , wcie ow ned by the occupants The corieHiKiuding 
piopoition for w lutes was 71 7 per cent In 1890 negroes owned 
19 percent of the liomcs occu))ied by them, wheieas the whites 
owned 39 4 jar cent ol then homes The property owned by 
the negroes was acquired in the twenty five years following their 
fioedom Uio juogiesa in acquinng farms and homes in the 
decade from 1890 to 1900 was luarkea The lepoit of the State 
Compti oiler of Geoigia showed that in 1901 the assessed value 
(half actual) of negro piojierty in the state was $16,629,811, while 
negroes owned 1,141,135 acres of land, valiietl at $4,656,042 

A study of the negro lu Imsiness, made in 1899 by Piofessor 
W F B Du Bois, estimated the capital then itnesUd in mgro 
I business entcijirisea to be $8,784,637 Sivcniy nine pel cent 
of this was in sums of less than $2500 The same study lejioited 
3 monthly magazines, 8 daily pajjers, 11 school journals, and 136 
weekly papers, owned, edited, and published by negroes 

The absolute ^Kiverty of the negio after liis freedom was le 
Hjwnsiblo for the one room cabin blaxory had made family hie 
uncertain oi imj) 08 siblo, and this had led to inconstancy, and 
to a lack ot ajijueciation of the impoitance of viitue In these 
KHpocta thcic lias been a maiked imjuovement The two loom 
cabin, making j»ossible separation of the sexes, the owmi 
ship of lands, and the general impulse incited in the people 
foi bettering then uositioii, have bi ought a higher stinciaid of 
life and morals The most encouraging result of opjioitumty 
and development is the glowing diffcrontiation of classes among 
negroes, even in small comnuinities, and the fact, now clcaily 
defined, that the industnous and projierty holding class of the 
lugro population represents the genoial tendency ot the race 
‘in sla\oiy days mamago oi cohabitation was entcied upon 
very eaily, and the first goritiation of ficemen did the same The 
sec ond gonciation is i>ost|)oiiing marriage to better its condition 
(Du Bois) In 1890 there were 9 nati\e white prisoners in 
gaol to every 10,000 of the white population, and 33 imgioes 
to every 10,000 of the negro population, but as negroes aie 
committed for petty offences in mucli greater propoition tlian 
the whites, the coni])aiisou is unfair It is undoubtedly tiue, 
however tliat the projiortion ol negio cnmiualb is in excess of 
the whites 

Lynching, oi the juactice of punishment foi crimes or oil cnees 
by uuautboiized |)eisous without a legal trial, has been . .. 

praotisod against the negro to an alarming extent 
A giouping of the lynchings of negroes for five yeais, with the 
alleged causes, gnes the figures shown in Table D 


Tabie D 


\(Hr 

Mulder 

Rape 

Otlier 
( utiHes 

Total 

1896 

24 

31 

81 

86 

1897 

55 

22 

46 

123 

1898 

47 

16 

39 

102 

1899 

23 

11 

56 

90 

1900 

30 

16 

57 

103 

Total 

1 179 

96 

229 1 

i 504 1 


The lynching may occur from any cause, and any ciime by ■ 
negro is considered in some communities as an inter racial crime. 
The punishment is due to race antipathy and the desire to pro 
toot the white race The rape of the negro by the white, wnen 
it occurs, 18 condoned, and is seldom punished Throughout the 
four years of the Civil War, when the negroes were left in charge 
of the homes of the whites, there is no record of a single murder 
that could be called an outrage on tlie part of the negro The 
health ol the negro race suffered by the fVee license that followed 
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the roetraint in slavery The introduction of civilized vices into 
the uncivilized ne^pxies indueed oxoesses, and the lack oi self 
control brought crime and disease in its |mth The birth rate 
among the negroes is high, but the death rate, especially in the 
cities, is far in excess of that of the whites This is due to im 
proper food, clothing, excesses, and ignorance of the care of intauts 
Hy Federal constitutional amendment the negro as given the 
nght of franchise In the former slave states, iihere tiie negro 
LsMldls* hve states — Mississippi, Soutli Caro 

tmnetiurn North Carolina, Louisiana, and Alabama — have 
m§at * adopted educational and property qualitications in 
their constitutions, which practically disfranchise the 
majority of the negroes The Constitutional Convention oi 
Virginia (1902) adopted the same qualification The attitude 
of the white population varies in proportion to the numbci 
of negroes Wnoro there is no fear of negro domination, as in 
the North and West, the relationship is simple But in some 
Southern states where the negro laigely predominates (in some 
counties in the ratio of 12 to 1), the relations between the iiegio 
and the white are very complex The universal sentiment oi 
the Southein white is that the negro shall neither dominate 
politically nor shall he have social recognition He is cncour 
aged, however, to secure a reasonable education, and is respectid 
in proportion to his good citizenship More trades are open to him 
m the South than msewhtre, and his labour in agriculture, per 
sonal service, and the more labonous trades is appreciated 
Statistics of the progress of the negro in education are not 
complete, but all indicate a wondorfuTly lapid progress in the 
elements oi education During slavery it was geuer 
ally held throughout the South to bo a ciime to ieadi 
negroes to read and write Schools existed, however, 
to some extent, for the free ncgioes, and the U S censuses of 1850 
and 1860 reported a considerable number of adult *Free Coloured 
People in the Southern states who could lead and write, 25,490 
in 1850, and 29,864 in 1860 The rtcoi'ds for literacy and illiteracy 
among the negroes over ten years of ago in eleven oi the Southern 
states since fuedom arc given in Tabic £ 


Bduem* 

Hon 


Tablf E 


\ «ai 

lotal 

Negni 

1 opiilation 

Total 
Numlwr 
over 10 

I Itemte 
NuinborH 
ov or 10 

llHtcroto 

o\(i 10 

Port oiitau 
of 

T iterates 

Perc ontagH 
ol 

Him mt«8 

1870 

8 039 0821 

2 728 748 

205 800 

2 45 048 

10 8 

8<» 2 

1880 

6 300 208 

1 8 600 208 

887 855 

2 771 S4h 

28 2 

76 8 

1800 

0 118 502 

4 264 271 

1 622 163 

2 642 lOS 

8H 6 

61 4 

1000 

7 186 617 

o 051 828 

2 j68 000 

2 488 738 

50 7 

40 a 


Table F shows the literacy of negro males of voting age 
(twenty one years and over) in the United States 


Taiui* V 



Total 

1 it( rate 

Illiterate 

Porcontage 

of 

Liteiates 

Percentage 

of 

Illiterates 

1870 

1880 

1890 

1900 

1,022 475 
1,487,314 
1,740,455 
2,065,989 

170 222 
465,193 
714,799 
1,088,940 

862,243 
1,022,151'* 1 
1,026,656^ 
977,049 1 

16 5 

21 2 

1 52 7 

82 5 

68 7 

58 9 

47 2 


Table G shows the vaiiation in different localities 


Taiuv G — Negro Males of Voting Age %i\ fwcUe Cities {1900) 



Total 

Literate 

Illiterate 

1 or f out 
of 

Illiterate 

Chicago, 111 

New York, N \ 

12 414 

ll,7d2 

682 

5 

5 

18,651 

17,165 

1286 

6 

9 

Philadelphia, Pa 

20,091 

17 906 

2190 

10 

9 

St Louis, Mo 

11,727 


2370 

20 

2 

Washington D C 

23,072 

17,048 

6024 

2fi 

1 

Baltimoie, Md 

21,806 

16,021 

5785 

26 

5 

Savannah, Ga 

7,922 

5,497 

1 2415 

30 

7 

Louisvilh, Ky 

12,416 

8,070 

4346 

35 

0 

Richmond, Va 

8,472 

6,471 

3001 

35 

4 

New Orleans, T^a 

19,809 

12,684 

7125 

36 

0 

Memphis, Tonn 

14,251 

8,867 

1 5384 

87 

7 

Atlanta, Ga 

7,944 

4,915 1 

8029 

89 

4 


^ Estimated from proportions of 1890 
^ Includes Chinese and Indians 
* Includes Chinese, Japanese, and Indians 
Illiterates twenty jears of age and over 


Vl^th this table may be compared another of twelve counties, 
in Southern states, having a largo propoition of illiteiato 
negroes 


Tabit H Nigto Males of Votniq 4ge in Tuche liwal Counties 
{imt) 



Total 

LlU rate 

lHUuatf 

1 tr t nit 

lllilonicj 

Buckingham, Va 

1545 

401 

1081 1 

70 H 

Wilkes, Ga 

2896 

848 

2048 

70 7 

Calhoun, Qa 

1392 

401 

992 

71 2 

Macon, Ga 

1899 

529 

1370 

7> 1 

Gitene, Ala 

4342 

1204 

2078 

70 9 

Maiengo, Ala 

6140 

1751 

1189 

71 \ 

Lowndes, Ala 

6455 

178S 

4667 

*12 t 

East Ft liciana, Ln 

2831 

770 

2001 

72 s 

Contordia, Lo- 

3119 

690 

2429 

77 9 

st Landiy, La 

5101 

1028 

4061 

79 7 

St Martin, La 

1695 

329 

1260 

80 0 

Lafayette, La 

1739 

250 

1489 

85 0 


In Nevv\ork, Chicago, and Philadelphia fowof tlu iitgio niahs 
of voting age aie unable to read and vviito , in St Louis, Haiti 
mort, and Washington tlie numbci incnaHes, in the more 
southerly cities it becomes upward of a tim'd , and in many ol 
the rural distiicls the literacy is little greater than limit r 
slavery In some two hundiod countus upwaid of 60 percent 
oi tho negro males of voting age arc lecoidtd as illiterate 1 ho 
laige number that have gone fiom the South into Northern cities 
during recent ycam are evidently of the ediuatcd classes who 
have had the benefit of tho schools Their training seems to 
have given them an inclination to other pin suits than those 
which would have made them of gieutcst use to tho more needy 
pemde of tlieir ow n race 

TTio general disposition of the negro is to educate his children, 
even at great personal sacrifice Ree ords oi public se bool expend 
iture and attendance in the sixteen iormei slave states ana tbo 
District of Columbia since 1870 give tbei iollowing figures — 

Tabif I 


School 

Tear 

Estimated Expendl 
ture for each Race 

K«ti mated School 
PopnlRtion i e 
Children 5 to 1« 

Expenditure per 
ca))ut 


White 

Coloured 

Whiti 

tolouKd 

White 

Coloured 

1870-1871 

1880-1881 

1890-1891 

1899-1900 

$0,605 1^8 
11 812 578 
21 *>45 685 
28 297 857 

$780 806 

2 844 241 

5 444 02) 

7 296 214 

3 ‘>36 680 

4 090 800 

6 280 115 
6,102 890 

1 »78ro 

2 14a 990 

2 551 511 

2 991 100 

$•> 97 

2 7t) 

4 06 

4 64 

$0 49 

1 09 
*> 18 

2 44 


The total expenditure for the public schools in those states 
during this time has boon 11615,074,209, of which ^^499, 110,910 
was lor white children, and $115,954,299 was for colound 
children 

The U S Commissioner of Education rejxirtcd that for the 
school year 1900-01 there were 180 institutions for the cduca 
tion of the negro in the United Statis, other than the public 
schools 145 ol these, reporting to tho Commission, gave the 
following figures — 


Number of students 
Elementary 
Secondary 
College grades 


27,696 

22,041 
12 267 
2,886 


Of this number 15 683 wore receiving industrial training Iho 
aggregate income of tho 145 schools was $1,182,265 Of this 
amount there came from public funds, $212,950 , from tuition 
$148,506 , from productive funds, $142,912, and fiom private 
donations, $677,977 

In addition to generous private benefactions, laigely from the 
North, there have been cxptnded for negro education a jioition 
oi the income of *he Peabody fund, the income of tlic Slater 
fund, and largo sums contributed through the Ameru an Mission 
ary Association and other societies maintained by difftront 
churches 

The training given at Hampton Institute, Hampton, Viiginia, 
at the Tuskegeo Normal and Industrial Instilutt Tui^egec, 
Alabama, and at smular institutions, has liad a marked innuonfo 
on the education of the negro race The aim of such schools is 
to give agricultural or industrial training, together with a 
practical academic course Tho importance of teaching the 
negro tho value of work and how to work is paramount The 
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need of fitting him for his necessary environment is a responsi 
hility which is gradually being recognized by the whole people 

lior a very complete bibliography of the negro, see Appendix 
“C, p 419, of The Th%laiddph\a Ntgro^ published for tne Uni 
versity of Pennsylvania, 1899, Philadelphia, Penn , U S A , edited 
by Prof W E Du Bois (w H B ) 

Ne^rOf RlOe See Amazon 

N0h&V0ncl| a snmll but very fertile and produc- 
tive province of Persia, situated south west of Haniadan, 
west of MaUyir, and north west of Burujird It has a 
]>opulation of about 15,000, and jiays taxes amounting to 
ibout £9000 per annum The capital is the ancient city 
of Nehdvond, where Yezdxgird, the last monarch of the 
Snssanian dynasty, was filially defeated by the Arabs It 
lus a i>opulation of about 5000, including 700 to 800 
lews , there are hne gardt ns, and an old citadel on a hill 
It IS situated at an devation of 5540 feet, 27 miles from 
J)oltUbM (Malhyir), and J5 miles from Bun\jird 

NsISSOy two livers of Germany, both left hand 
tributaries of the Oder 1 The Glatz Neisse rises on 
the jbchneebirg, it an aliiiiule of 1400 feet, flows north 
past Glatz, turns i ast and pierces the Eulengebirge m the 
Wartha yiass, thi n < ontiriui s east as far as the town of Neisse, 
and aftei that flows iioith north-east until it joins (altitude, 
453 leet) the Oder between Oyipeln and Brieg It is only 
used ioi floating down tiinbtr, owing to its torrential 
chaiattei It abounds in hsh Its total length is 121 
iiiiles J The Lansitz or Gorlitz Neisse rises near 
flticheiibtig m Bohiinia, on the south side of the Kiosen 
gebirge, it au altitude of 1130 feet, flows north past 
lleiehonbeig, Gorht/, hoist, and Guben, and enters the 
Oder above hurstcidwrg (altitude, 105 feet) Its length 
IS 140 miles, of whuh less tlrnii 10 miles are navigable 

N0iSS0f a town of Prussia, province of Silesia, 32 
niiloa by rail south west of Oppeln, on the Neisse It has 
a (Renaissance) exchequer (1604, restored in 1890), with 
frescoes and sculptures on the facade, also a fountain (1686), 
a museum of antiquities, a military school, an industrial 
school, a sanatorium (St Ilochus) , and in the quarter of 
b ru driehstadt monuments to the poet Kieheiidorflf (who 
<iiod heie in 1857), to the war of 1866, and the war of 
1870-71 Population (1885), 21,837 , (1900), 24,271 

Nellora, a tow n and district of India, m the Madras 
jnesidency The town is on the right bank of the Penner 
river, a station on the East Coast Railway, 109 miles 
north of Madras city Population (1881), 27,505 , (1891), 
29,1)6, miuiiciiml income (1897-98), lls 44,300 There 
are United Free Church, American Baptist, and Catholic 
missions, two high schools, with 558 pupils in 1896-97, 
hvo limiting pi esses, issuing three vernacular periodicals, 
and four reading rooms aud literary associations 

Tho district of Nfi iokk Ims an area of 8765 square miles, popu 
latioii (1881), 1,2J0,286 , (1891), 1,403,736 , (1901), 1,497,796, 
showing an increase of 20 per cent after the famine of 1876-77, 
and of 2 J per cent bt tween 1891 and 1901 , average density, 171 
yiersons pi r square unit Tho land revenue and rates in 1897-98 
wore Rs 30,80 873, the incidence of assessment being R 1 12 5 
per acre , cultivated area, 1 094 682 acres, of which 301,932 
wore irrigated, ineluding 130,762 from Government canals, 
number of police 1212 , boys at sthool (1896-97), 24,874, 
being 22 5 per cent of tho mah population of school going age , 
registered death rate (1897), 19 5 per thousand The prmoi))al 
crops are millet nee, other food grams indigo, and oil seeds 
The breed of cattle is celebrated Tliere are altogether 1228 mdigo 
vats employing 17,450 hands, with an out turn valued at 
Rs 7,65 000 a year , and 32 8alt})etre refineries There are two 
important irrigation works the Penner and Sangam systems On 
the former the capital expenditure has been Rs 18,09,000 In 
1897-98 the irrigated area was 70 464 atres, yielding a profit of 
4 per cent On the latter (not quite fmishod) the capital out 
lay has been Rs 88,56 000 In 1897-98 tho irrigated area was 
7b 217 acres, yielding a surplus of Rsl6 234 Ilie East Coast 
Railway, running through the length of tho distnct, was opened 
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throughout for traffic m 1899 The section of Ime from Nellore 
city to Gudur (24 miles), formerly on the metre gauge of the 
South Indian Railway, has been converted to the standard gauge 
Previously the chief means of communication with Madras was 
by the Buckingham canal The sea borne trade is insignificant 

NolSOrif a municipal borough (1890) in the Clitheroe 
parliamentary division of Lancashire, England, 3 miles 
north of Burnley by rail Cotton is manufactured There 
are a free library, with a largely attended technical school 
in the same building, and a handsome market hall 
Recreation grounds have been opened Population (1881), 
10,381 , (1891), 22,754 , (1901), 32,816 

Nalsoiip chief town of the silver-mimng localities of 
West Kootenay, British Columbia It was ono of tho 
earliest mining “ camps ” in Kootenay, but was incorixir- 
atod only m 1897 It is situated on the south shore 
of a branch of Kootenay Lake, and has rail connexion 
with Rossland, Robson, the terminus of the Arrow Lake 
steamers, and with the railways of Washington state It 
has banks, churches, and schools, as well as large smeltmg 
plant for ores Population, about 6000 

NolSOHy a luer of Keewatin, Canada, disduirging the 
waters of Lake Winnipeg into Hudson Bay It drains an 
area of 360,000 square miles, and, including its great 
tributary the Saskatchewan, is 1450 miles long It is 
unnavigable except for canoes, and has a total fall between 
tho lake ind sea of 710 feet The Saskatchewan rises in 
the Rocky Mountains m 52* 07' N and 117^ 06' W, 
and flows in a general easterly direction to Lake Winni 
peg It has many largo tributaries, including tho 
Clearwatei, Biazeau, Battle, Carrot, and tho South Sas 
katchewan, with its affluents, Red Deer, Bow’^ and Btlly 
livers, and is navigable for shallow di aught steamers from 
Edmonton to the Grand Rapids at its dehonclienient into 
Lake Winniix^g, a distance of 820 miles Other consider 
able streams discharging into Lake Winnipeg are Berens, 
J^oplar, Winnipeg, Red, with its western brant li, the Assini 
borne and Dauphin rivers 

NoiSOnVillOy a village of Athens county, Ohio, 
USA, on the Hocking Valley Railway, in the south 
east part of the state It is in a coal mining region, and 
IS largely engaged in shipping coal Pojiulation (1890), 
4558, (1900), 5421, of whom 328 were foreign born and 
204 negroes 

NomSitOClAa — Since the date (1884) of the article 
in the earlier volumes (ninth edition) of this Encyclopiedia 
innumerable details have been added to our knowledge of 
tho minute anatomy and life history of the Nematoda, but 
the present article will be mainly confined to the more 
important additions to our knowledge of the pathological 
and economic thread-worms A word or two, however, 
must be said about certain organs recently brought into 
prominence — the so-called phagocytic organs These 
consist of enormous cells with nuclei so large as to be iii 
some cases just visible to the naked eye These colls are 
disposed in pairs, though tho members of each pair are 
not always at the same level The number of cells is not 
large (some 2 to 8), and as a rule they lie along tho lateral 
lines In some species (Ascans deapiem) the giant coll is 
replaced by an irregular mass of protoplasm containing a 
number of small nuclei Such a plasmodium bears, on its 
periphery, groups of rounded projections of protoplasm 
termed end organs Similarly the giant cells are produced 
at their penphery into a number of branching processes 
which boar similar end -organs on their surface and in 
some cases terminate m them These end -organs are the 
active agents in taking up foreign granules, or bacteria, 
which may have found their way into the fluid of the body- 
cavity From the shape and position of the phagocytic 
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organs it is obvious that they form admirable strainers 
through whidhi the fluid of the body-cavity filters (Figs 
1, 2) (See N Nassonov, ArcA, Mihr Anat, 1900, 
ArcJLparcmt, 1898 Eabot^ Zad Warsaw^ 1898^ ^ool 
Am,, 1898 L Jftgerskiold, Centrhl Bakter , 1898 
J Spengel, Zocl Anz, 1897 H Ehlers, Arch Naturg , 
1899. O Hamann, Dve Nemathdminthen, 1895 ) 



Fio 1 — SeI«rM(o»HUjifc omuilitm 9 Fia 2 — Oiio of the pliigtx^Uo orgaua 
X about 8j^ opened to nhoMr thu ofiSc armaium hl[,hly inognllled 1, 

phigocytic organa 1 Mouth Z Kucleus of giant cell 2 one of the 

anterior end of alimontary lanal | prooeases and end-oigans of the oamo. 
8 posterior end of alimentary {JPrm, ifoMonov ) 
canal 4, ovary 6. 6 and 7 I 
anterior middle and posterior 
pairs of phagocytic organs (From 
Nasaono^ ) 

Agriculturists are paying increased attention to the 
nematodes that destroy their crops A good example of 
a fairly typical case is afforded by lleterodera nchachiti, 
which attacks the beetroot and causes great loss to the 
Continental sugar manufacturers The young larva., 
nourished by the yolk which remains over from the egg 
and by the remains of the mother which they have taken 
into their alimentary canal, make their way through the 
earth, and ultimately coming across the root of a beet, 
begin to bore into it This they do by means of a spine 
which can be protruded from the mouth Once within 
the root, they absorb the cell sap of the parenchyma and 
begin to swell until their body projects from the surface 
of the root in the form of a tubercle (Fig 3) The 
reproductive organs do not begin to appear until the larva 
has twice cast its skin After this a marked sexual 
dimorphism sets in The female, hitherto indistinguish- 


able from the male, continues to s'^ell until she attains 
the outlines of a lemon Doing this she bursts the 
epidermis of the rootlet, and her body projects into the 
surroundmg earth The nuilo has a diflerent life-history 
(Fig 4) After the second larval moult, he passes through 
a passive stage " 

comparable to the j . 

means of his spine ^ B l/|‘ 

bores through the 

fViftront 8 —A a Foiiialo lirtemiera » katUtn Sdinndt 
tissues 01 tno rout breaking through tlie rpukriniH of a 1 noX thn head 

and escapes into i* ombeflded in the paroiichyiiia of tii» root 

V A.\~ rr I* ^ larva boring their way into a root h lar\a 

tnO eartn rlcre of tlie Ininiobile kliid aurrouTuiod by the ol<l Hkin 

he seeks a fenuilt , 
pairs, and soon 

afterwards dies The eggs of the female give rise to cm 
bryos within the body of the mother, her other orgina 
undergo a retrogressive change and serve as food for the 
young, until the body wall only of the mother remains as 
a brown capsule I rom this the young escaiie and make 
their way through the earth to new roots The whole life- 



J 10 4L — A Halo MetarmUra acharhHt greatly inagiiiOHd n head lappets ft, 
mouth cavity c spine d nmsLla of njiitio e gland / (nsojihagUH g 
bulb h nerve ring i excretory jioro j tLsojihagns h testis I liiUstlue 
m muscles moving spicule n spicule B 1 i rat motile larva C Bet on I 
immovable parasitic larva casting its skin D A female with one half of 
the body wall taken away to show the colling generative organs a, bcring 
apfiaratus ft oesophageal bulb c excretory pore d alimentary canal 
e, anus , / ovary K A male shortly bufon3 castuig its larval skin 

history extends ovei a period of some 4-5 ttceLs (lig 1), 
so that some 6-7 gtiicratious are liorn during the w irnur 
months Tlio number of descendants 'wliith aiise fioin a 
single pair during one summer aro enormous If we assume 
that each female produces 300 embryos, and that half of 
these are females, the number of descerdants would be, 
after six generations, some 22,781 milliards (A fetniliell, 
Bibl Zool, 1888-89) Other species which have been 
recorded in the United Kingdom are Ti/lenchm devastatux 
(Kuhn), on oats, rye, and clover roots, T tnUct, causing 
the ear-cockle of wheat, Cep/uilobtis ngidm (Sehm), 
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on oats, Heterodera radtctcola (Qreef) Mull, on the 
roots of tomatoes, cucumbers, potatoes, turnips, peach- 
trees, vines, and lettuce and many other plants 

Among recent advances having medical import in our 
knowledge of the Nematodes, the chief are those deal- 
ing with the parasites of the blood Filana somgmnin 
homtnu WKtuma {F hancrofti) is known to live in the 
lymphatic glands, and its embryos, passing by the thorac ic 
duct, reach the blood-vessels and circulate in the blood 
Manson showed, in 1881, that the larvm were not at all 
times present m the blo^, but tlmt their ap(>earance had 
a certain periodicity, and that the larvae of F sangnims 
hommiB nortuma swarmed in the blood at night-time and 
disappeared from the circulation during the day Ten 
years later Manson discovered a stcond species whose larvae 
live in the blood They, however, show no periodicity, 
and are found continuously both by day and by night , 
hence they aro term( d F miupimu hovitniB perstans (F 
perstans) The adult stages are thought to be certain 
Nematodes found in the sub-pentoneal connective tissue 



Pio 5 — A Viow of the heart of a dog infonted with FHlaria immitU Leldy the 
right vontru lo and bune of the pulmonary artery liavo been op(»iied a 
aorta b, ptilinonary artery c vena cava d, dgnt ventricle e apiiendix 
of loft anrltlo / appendix of right auricle B, lomaleP immitia, x I, 
removed Aom the heart to ehow its length 

A third form, F sanffuiniB homintB diurm^ is found in the 
larval stage in blood, but only in the day time The adult 
stages of this form are unknown 

The presence of these jiaraBitos seems at times to have 
little effc ( t on the host, and men in whoso system it is cal- 
culated there are some 40-50 million larvae have shown no 
signs of disease In other cases very serious disorders of 
the lymphatic system aro brought about, of which the 
most markid is perhajis Elejiliantiasis Manson and 
Bancroft suggested that the second host of the parasite 
IS the mosquito or gnat, and for a long time it was 
thought that they weie conveyed to man by the mosquito 
dying after laying her eggs in water, the larval nematodes 
escaping from her body and lioing swallowed by man It 
18 now held that the jiarasite enters the blood of man 
through the piercing mouth parts at the time of biting 
When first sucked up by the insect fiom an infected man 
it passes into its stomach, and thence makes its way into 
the thoracic muscles, and there for some time it grows 
Next the larvce make their way into the connective tissue in 
the pro-thorax, and ultimately bore a channel into the base 
of the piercing apparatus and come to rest between the 
hypopharynx and the labium. Usually two are found in 


this position lying side by side , it would be interesting 
to know if these are male and fez^e From their position 
in the proboscis the larvm can easily enter the blood of 
man the next time the mosquito bites (Low, Bnt Med 
Touruy June 1900, James, ilnd ^ Sept 1900) Shortly 
after Low had published his resulte, Grassi and No6 issued 
a paper dealing with the larvse of F tmmxtiBy which is 
spread by means of the mosquito Anopheles {CewtrU 
Bakter I Abth xxviu , 1900) The larvse of this para- 
site develop in the ll^lpighian tubules of the insect , 
at a certain stage they cast their cuticle and make their 
way into the space — ^part of the haemocoel — found in the 
laluum During the act of biting the labium is bent 
back, and as the piercing stylets enter the skin of the 
sufterer this bending becomes more and more acute 
Grassi and No6 think that if the cavity of the labium be 
full of the larval nematodes this bending will burst the 
tissue, and through the rent the larvae will escape and 
make their way into the body of the host Besides 
Anopheles^ two species of Culex^ C penictllans and C 
ptpjiens, are also accused of transmitting the larvae A 
paper by No6 (AUt Acc Lince^ ix , 1900) seems to prove 
beyond doubt that the larvae of F immituBxei transmitted 
in the manner indicated The adult worm is chiefly found in 
the heart of the dog, and usually in the right side, which 
may bo so packed with the worms as seriously to interfere 
with the cii eulation (Fig 5) The females produce thousands 
of larvae, which circulate in the blood, and show a certain 
periodicity in their appearance, being much more numerous 
in the blood at night than during the day (a. e s ) 

N0IVI0rtln0« — Since the publication of Hubrecht’s 
article on Nemertmea in the earlier volumes of this 
Encyclopaedia (ninth edition), the most important event 
in the history of our knowledge of the group has been 
the apixiaranco of Burger’s magnificent monograph ^ As 
a result of his revision, the author has drawn up a new 
classification, given below, has added much to our know 
ledge of the minute histology, and has cleared up many 
obscure points There is little to correct in Ilubreeht’s 
article, but something to add In particular, the structure 
of the excretory system lias been elucidated by Burger, 
and many naturalists have contributed to our knowledge 
of the habits and distribution of Nemertmea, and many 
new genera and species have been described 

The curious neiiro glandular pits (Iig 1), absent in the 
Afcsonemertine and one or two aberrant species, have been 
sliown to possess large glandular cells at their base which 
secrete a mucus The development of these organs, which 
in the Protouemertme are but grooves m the epidermis, 
not far remove d from the similar cephalic slits of many 
Turbollana, reachts its height in Drepanoplicyrus Here 
the pits split into two, one part ending m a sac lined 
with sensory epithelium, and embedded in nervous tissue, 
the other projecting backwards as a long, glandular, blind 
canal The exit of these organs takes many shapes, of value 
in systematic work Their function is still little under- 
stood Two lateral, shallow pits occur on the side of the 
body about the level of the hinder end of the proboscis in 
some species of the genus Carxnella, which are termed 
side-organs. These are capable of being everted, and are 
probably sensory in function (Fig 3, 17) 

The vascular system is entirely closed, and its mam 
vessels wore described and figured in Hubrccht’s article 
It contains a colourless fluid, with fiat, oval, nucleated 
corpuscles, as a rule colourless, but in some cases tmged 
with yellow or red haemoglobin Its presence is one of the 
most distmctive features which separate the Nemertmea 

* ** Die Nemertmon, ’ Fauna und Flora de» Qolfu voa JffeaptL B<L 
XIX , 1895 
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from the Platyholminthes In origin the vascular system I 
IS due to a fusion of spaces which arise in the ineso> ' 
blast of the larva The blood is probably circulated 

by the general con 
traction of the 
whole animal, since 
it 18 very doubtful 
if there are any in 
wjk trinsic muscles in 

the vessel walls Its 
fljf function IS less that 
of respiration than 
of conveying the 
digested food -pro 
ducts all over the 
gj/ ^ body and the excre 

mm tory products to the 

flH ncphridia, and 

doubtless it serves 
at times to assist in 
^9 B^h the extension and 

retraction of parts 
^ of the body The 

vessels in the more 
B|H[ highly - developed 

■ genera seem to be 

BjBB BB partly lacunas and 

^B JB partly true vessels 

\^ith dehnite walls 

IB Closclyassociattd 

BBB L lateral 

HB ^B||B^^yB blood - vessels are 

single pair of 
ncphridia Each 
consists of a more 
or less coiled, cili 

Fio 1 — / < nni$ genu ulatus x 5 (From Burgei ) ated, longitudinal 
1 Lafml .HU ou he.d 2 .nu. 

external surface gives origin to one or more tiansverso 
canals, which pass to the exterior and open a little way 
b( hind the mouth on the sides of the body On its inner 
surface the longitudinal canal is adi)ressed to the lateral 
blood vessel, and gives off a number of small, blind cseca or 
tags, each of which ends in a small clump of cells These 
tags indent the blood vessel From their inner ends, pro- 
jecting into the lumen of the big, hangs a bunch of cilia, 
which forms the flickering ** flame ** so well known in the 


excretory apimratus of the riatyhelminthes and lar\al 
Annehds (hig 2) There is no communication between 
the nephridia of one side and the other, but in Eu 2 ^oha 
there are ducts opening into tlie aliiiH nbiry canal as ’well 
as to the exteiior, a condition ol things wlueh reealK wliat 
obtains in certain OIigothtKs As a rule these oigans 
only extend a short way along the 
antenor end of the body, a (on J j 
ccntration which wc may associate IS ‘ \ ( a Ho I 

with the development of a vascular If ' J M ml 

system to bring the jnoducts of e\- /r / f I cy)/ ® / 

crotion to a fixed spot In Stidu)- ' if) I j 
stemma, however, Montgomery ^ IILj | x 7 

has described a sent s of nepliriilia llpf 

lying all along the body, and each '^1 >r' 

with a varying number of external v ^ 

pores The exeretory sjstein is j| . 0 'iViJI 

cpiblastic in its origin 

In the Ml tanemertmi there isa ^ 
curious diverticulum of the intes- jr/ 

tine which stretches forward in the \ ^J \ 

median lino, ventral to the so-called !" e®' 

stomach It is at times sacculated, I 

but its chief interest is that, as 

Lebedinsky ^ has shown, the tip of ( ^ ^ 

the cacum in embryonic life opens ^ I 

to the exterior as the blastopore 

This subsequently closes up, and ‘ | \0\) 

the newly formed OLsojjhagus and '■ ^ 

stomach open in the intl Stino Fio 2 —Part of the cxcrat/ny 

above and behind It It i« a Tetr 'Sr'"' 

curious feature m Nemortines that ywpawiu (Manmiioa about 
, , 111 7 0 ) 1 llie IonK>tH(Unal 

the alimentary canal seldom con ixcrotory caimi a one of 
tains traces of food, and yet as ti»HAg« containing tiioiiamo 

a class they are voracious The 

food must be digested, absorbed, and excreted with great 
rapidity There is some evidence that in this group the 
ectoderm of the ce 80 }>hagus is chiefly conceined with digts 
tion, whereas the oudoderm of the intestine is limitt(i to 
the absorption of the soluble products 

The armed character of the proboscis of the Metanemcr 
tini 18 dwelt upon by Hubrecht The median calcareous 
stylet IS supported by usually two, but m Amphtparm b} 
as many as twelve lateral stylets secreted in sacs, which 
Burger regards as the vacuoles of certain enormous cells 
In many forms the epidermis of the proboscis is provided 
with nematocysts, which differ from those of the Caleu 


KVMiem lying on tho Lateral 
\e»sol of Drejuinophtmut 
( laliOU fMagniliod about 
7 0) 1 Ihe lonKitiifUnal 

t Kt rotory canal one of 
till lagB containing tiiollanio 
(.tils 



Via 8 —Anterior end of a CarinrUa partly diagrammatic Mngniflwl (From Barger ) 1, Opening of proboeels 2 cephalic glanda running to ftwntal organ 
S dorsal commissure of brain 4 cereoral organ & upper ilorsul nerve 0, under dorsal nerve 7 rl^ynchot olIIc blood vessol 8, fore(,ut 9 ihynciiocal 
10 nerve to proboscis 11 proboscis 12 genital sac 13, genital pore 14 mid gut 15 circular nerves 16 pore of excretory system 17 laiertu 
firgan 18 exoretorv canal , 19, lateral vessel , 20, lateral nerve , 21, asophageal nerve, 22 mouth 28, ventral ganglion of brain 24, dorsal ganglion or 
brain , 2o, rbynchoaa>um 

Urata only in that they are found several m one cell The reproductive system is of the simplest, strongly 
Others secrete rhabdites, recalling similar structures in contrasting with the complicated arrangements in the 
the Turbellaria The cavity into which the proboscis is Platyhelminthes A series of sacs lined with an tpi- 
retracted, the rhynchoccelum, is formed by a split which thelium, the proliferation of winch gives rise to the o\a or 
appears in the mesoblast surrounding the epiblastic pit, spermatozoa, alternate between the caca of the intestine 
which IS the forerunner of the proboscis It does not i w^mirx P -265 

seem to be coelomic in origin or relations (Fig 3) a Arch Uihr Anat xlix , 1897, p 608 

S VII i6 
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Wheu mature, each sac puBhes out a procesa to the ex- 
tenor, and this forms the genital duct The lino of the 
genital oiienings is usually dorsal to the lateral nerve 
The whole sac, with its epithelial wall and its contained 
genital cells, arises ultimately from some of the paren 
chyraatous cells of the body The walls and contents in 
some forms arise simultaneously , in others the walls are 
first foimtd, and their lining then proliferates It has 
been pointed out that the cavity of the sacs corresponds 
in many particulars with the calom of higher animals, 
and m Lebedinsky’s observations on the development 
there is some support to tlio view that a calom exists 
Montgomery has also d( serd^ed certain spaces which may 
be calomic lying bt tween the alimentary canal and the 
inner longitudinal layt r of muscles in the Heteronemertini 

The position of the Nemertinos in the animal kingdom 
is now looked upon as more isolated than was formerly 
thought, and leccnt writers have boon mclined to treat 
them as a separate phylum Whether this view be adopted 
or not, and whothoi the Turbellaria be regarded as nearly 
related oi only nmotely connected, there can bo little 
doubt that the Nemortines resemble the Turbcdlaria more 
neaily than they do any other gioup of animals Burger 
even go( s so far as to homologize the proboscis with the 
Turbellorjan pharynx, and he sums up their relationship 
to the Annelids by the statement that to a ceitain extent 
the N( mertines represent Turbellaria, which m the course 
of tune have cojiied certain features of an Annelid char- 
kUi The possible relationship to the ancestral forms 
which must have preceded the Chordata put forward 
by Hubrecht^ has met with little recent support, and 
IS not accejitod by some of the later writers on the 
subjei t 

Burger classifies Nomoi tines into four Ordeis — 

I Protonemertlni in which thoro are two layers of dermal 
muscles, external circular and internal longitudinal , the nervous 
system lies external to the circular muscles , the mouth lies he 
hind the level of the brain , the proboscis has no stylet , there is 
no ctccum to tho intestine Famuios, CAitiMCLUDiB, Hububchi 

IIDiP 

II Meaonemertinl, in which the nervous system has passed info 
the d( rmal muscles, and lies amongst thorn , other characters as in 
Protonemertlni lannly, Cfphalothrioidac 

III Metanamertini, in whicli the nervous system lies inside 
tho del mal muscles in tho parenchyma , tho mouth lies in front of 
tho level of tho brain , tho proboscis as a rule bears stylets , the 
intestine nearly always has a ciocum Families, Bunemkktid^s, 
OrOTYlIiLUNFMERllDiB, PKOSOKHOCllMlD^ AMI lIIFOKIDit^ 
TKlHAHlKMMAIlDiE, NEClONEMERTIDiF, PeLAGONFMLRTIDA, 
Mai ai oiiufi i ivm 

This ouier represents the lloplonemertini of Hubrccht 

IV Heteronemertini in which the dermal musculature is m 
three lti\crs an external longitudinal, a middle ciroular, an internal 
longitudinal , the nervous system lies between the first and second 
of these layers the outer layer of longitudinal muscLss is a new 
development, there is no intestinal cuonm no stylets on the 
proboscis, and the mouth is behind the level of tho brain 
Families, SupoiiiDSfi, Lineidal 

This order represents tho Sohizonemortini of Hubrecht and the 
family l^upohdu. 

The following families and genera are represented on the Bntish 
coasts — ° 

Carixellidje, Carniella CephalothrioidjE, Cephalothmc, 
Cannania, EtTNEMBKiiDiF, Eunemurtes OiorypHLONFMFRTiUA, 
Ototyphlmienurtes AMiiiiPORiUAS, AmphxporuSy IhepanopKorus , 
Tbtrastemmid^ TetraMemvia^ Prosorochmua , Malaco bdellium 
Malaeobdella, Eupolijda^ Eapohoy Valenc%n\.a^ Oxypoha, Line 
iDAi, LxMva^ EuborUma^ Micrura^ Lerchratulaa^ MicrfHa 

(a E s) 

N0llf1OUrS| town, arrondissement of Fontainebleau, 
deiiartment of ^ine-et-Marne, France, 18 miles in direct 
line south of Melun, on the railway from Pans to Lyons, and 

^ * CJuaZlengcT ReportSy xix 1887 

* Riches, J , Mar Bwl Aaaoc , N S in 1893-95, p 1 , and Punnett, 
Iiverpool Mar Bid OmmUtee Memovra vU 1901 
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the Loing canal The church, of which the older parts 
date from the Idth century, has a handsome wc^en 
spire, and there is a castle of the 13th century A statue 
of the mathematician B^zout (d 1783), a native of the 
town, was erected m 1885 In the vicinity is a group of 
fine sandstone rocks, and sand is extensively quarried for 
the supply of glass factones at various places. The total 
traffic of the port on the Canal de Loing amounted in 
1900 to 174,561 tons. Nemours is suppoi^ to denve its 
name from the woods {mmora) in the midst of which it 
formerly stood In the 10th century it was an important 
lordship, in the 13th it passed into the possession of the 
kings of Navarre, and m 1425 it was united to the crown 
of France From 1528 to 1659 it belonged to the counts 
of Savoy ^ it then passed to the house of Orldans, to a 
branch of which it still gives titular dignity, though 
possession was lost at the Bevolution Population (1881), 
4156, (1901), 4861 

NopAlf ail independent state on the northern frontier 
of India, extending for about 500 miles among the lower 
ranges of the Himalaya, bounded westwards by the 
British district of Kumaon, and eastwards by the state 
of Sikkim The capital is Khatmandu, situated in a 
valley of tho same name, on the Baghmati nver, about 
4000 feet abovo the sea No accurate statistics aie 
available The area is estimated at 54,000 square 
miles , the population at more than 2,000,000 , the 
revenue at Rs 1,50,00,000, and the army at 50,000 men, 
in a fair state of efficiency The ruling class of Gurkhas 
or Gurkhalis, to which the raja belongs, claim to be of 
Rajput descent, and are devout Hindus The majority 
of tho inhabitants lielong to various tubes of Indo- 
Chinese origin, and are Buddhists in religion The 
present ruling family dates only fiom 1768 Since the 
war of 1814-16, in winch the Gurkhas after a stubborn 
resistance were driven from tho conquests they had made 
m the plains of India and the adjoining hill states, the 
relations of Nepal with the British have been friendly A 
Resident is stationed at Khatmandu, but no inteifercnct is 
exercised with the internal administration The present 
maharaja, Pnthir Bn Bikium, was born in 1875, and 
succeeded in 1881 But by custom of old standing, he is 
a r(yi faineant, all jiowep being vested in the minister For 
many years the minister was Jang Bahadur, G C B , who 
established his position by murdering Ins rivals in 184b, 
and died m 1877 His son and successor was in his turn 
murdered in 1885 by the head of a rival faction, Bir 
Shamsher Jang, G C B I , who is the present minister, and 
has strengthened his position by marrying two of Ins 
daughters to the maharaja In March 1892 Lord Roberts, 
then commander in chief in India, visited Khatmandu, 
and reviewed the army The trade of Nopal with British 
India 18 registered at several stations along the frontier In 
1900-01 the total exports were valued at Ra 1,84,78,548, 
chiefly consisting of nee, oil seeds, cattle, tobacco, bides, 
ghee, and timber The imports were valued at 
Rs 1,62,26,456, chiefly cotton piece goods, silver, salt, 
spices, brass and copper, sugar, and iron 

Nervip a town and winter resort of the province of 
Genoa, Liguna, Italy, on the coast, 6 miles east-south- 
east of Genoa, on the railway to Spezia It is frequented 
because of its mild climate and sheltered situation It 
produces lemons, oranges, figs, <kc, and manufactures 
macaroxu There is a small harbour Population, about 
3000 

N^sfleldv Williafn Edenp Bntish architect^ 
(1835-1888), one of the leaders of the Gothic revival, 
was bom 2nd April 1835 His father. Major Nesfield, 
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a well known landscape gardener in his day, laid out I 
Regent’s Park and St James’s Park, and remoilelled Kew 
Educated at Eton, Nesfield was articled first to Mr Burn, 
a classicist, and then to his uncle, Mr Anthony Salvin, 
who took the Gothic side in the “ battle of the styles,” 
and had an enthusiastic adherent in his nephew Having 
had some practical training, Nesfield travelled for study 
in France, Italy, and Greece, afterwards publishing a 
volume. Sketches from Ftance and Italy (London, 1862), 
which by its striking and accurate delineation became 
one of the text -books of the Gothic revival In 1859 
Nesfield settled down in London His first important 
commission was a new wing to Combe Abbey for Lord 
Craven In 1862 began a nominal partnership with 
Norman Shaw, the artistic fruits of which have some- 
times been exaggerated, they shared rooms in \rgylo 
Street for some years, but never collaborated m any 
design It was m Argyle Street that the principal 
woik of Nesfield’s life was conceived — Combe Abljey, 
Cloverly Hall, and Kinmel Park Here he showed a 
mastery of planning and constiuetion, a conscientious 
regard for detail, an eye for the picturesque, an un 
failing regard for quiet dignity, a refusal to strain after 
effects, which together make his acliievements landmarks 
in the history of his art His cottages and lodges aie 
more especially characteristic He built the lodge m 
Regent’s Park (1864) and that m Kew Gardens (1866) 
Comibo Abbey and Cloverly are somewhat “early Fiendi ’ 
in style, but as Nesfield developed he adopted a ]nirely 
English manner, and presented his newer ideas in Loughton 
Hall and Kinmel I’ark The gate lodge at Kinmel Paik, 
Abergele, is entirely “ English Renaissance ” , Cloverly Hall 
(1864), planned when he was twenty nine, with its great 
hall, fine approaches to the staircase, and thi stairease itself, 
is already half English, and Eastlake m his History of 
Gothic Revival jiraises it on that very ground “The 
whole nature of the design, refined and skilful as it is, 
may be described as the reverse of pretentious Its giaces 
lie of a most unobtrusive kind The work is homely 
lather than grandiose, and though it bears e\idence of 
Will-directed study, it certainly derives its chu t charm from 
its unmistakably national character ” To this period, or a 
little later, belong some notable farm buildings at Shqiley 
Hall near Derby, and at Cioxteth Park nt^u Liverpool 
The full development of the revived classic taste in 
Nesfield came with his addition to Kinmel Pirk —red 
brick, stone dressings, grey green slated roofs — which 
elevated that originally unpretentious 18th-ttntury build 
mg into a small Renaissance palace The interior is 
rich in panelling, in plaster work, and in chimney pieces, 
the hall fireplace being especially notable Foi contrast 
in style, harmonious as they aie in artistic expiession, 
Cloverly and Kinmel are the typictil examples of the 
artist’s style Other works are Farnliam Royal House 
near Slough, Lea Wood, Loughton Hall, ind Westeombe 
Park His more notable urban works are the bank at 
Saffron Walden (1873), and the Rose and Ciowu Hotel, 
they stand next door to each other and i xhibit another 
contrast, the former being medimval and the latter what 
13 called “ Queen Anne ” Though he built no new 
important church, Nesfield rebuilt the Early Decorated 
St Maiy’s, Farnham Royal, near Slough, mainly on the old 
lines He restored King’s Walden church, Herts (1868), 
and Radwinter church, Essex, the lattei also an enlarge 
ment (1871), and Cora church near Whitchuich, Salop 
The Grammar School at Newport, Essex, is his, as also is 
the Boys’ School, Romsey, Hants , but no great public 
buildmg came from him Nesfield’s careei was a comjiara- 
tively short one He had retired fiom practice some years 
before his death at Bngkton in 1888 He left behind 
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him a valuable series of sketches and measured drawings, 
most of which are now in the Library of the Royal 
Institute of British Architects (j M by) 

N0#torllkilS« — The Nestornns or East Syrians 
{Smayi) of Turkey and Persm inhabit a district bounded 
by Lake Urmia, or Urumia, on the east, sti etching westwaids 
into Kurdistan, to Mosul on tlu south, and noaily as far as 
Van on the north They are divided into the Ptisian 
Nestorians of the plain of Azerl>aijan, and th( Turkish 
Nestormns, inhabiting chiefly the sanjak ot Hakkiari in 
the vilayet of Van, who arc subdivided into the Rayat 
or subject, and the Adiiiet or tribal, the latter being 
semi indt ]x ndent in then mountain fastnesses lorming 
at once a church and a nation, they own alli gianct to then 
hereditary yiatnareh, Mar Shimiin, Cathoheos ot tho Fast, 
who resules at Qudshanis, a village about 7000 feet above 
the sea level, near the Kurdish town of lulameik They 
are the representatives of the “Chinch of the hast,” 
jdantod by bt Adai, according to tiadition one of tin 
beventy (St Luke x 1), and St Man, his disciple, and 
until the Council of Ephesus (431) in connexion with the 
patriaichate of Antioch beparated from the unity of the 
Catholic C’hureh, the Chuuh of tho hast assumed larger 
yiropoitions outside the h astern Empire, and by the 12th 
century had spnad ovei the whole of Central Asia 
hinally ruined by Tameilanc, it shrank to its present 
dimensions, and in 15 ")2 a (lisputed succession to the 
patriarchate caused an intern il schism One third of tho 
whole lw>dy, inhabiting the plain of Mosul, seceded, and 
wnth the anti jiatriau h, since called tho Patiiaich of 
Babylon, submitted to Rome iii 1778 These “Uniat 
Chaldeans” retain their Syriac services and iites in a 
somewhat modified form It is only of late years, under 
tho infiuence of the clifterent missions, that education, 
ruined by centuries of jarsecution, has revived amongst 
tho Nestorians, and oven now tho mountaineers, cut oft 
from the outer world, aie as a rule destitute of learning, 
and greatly resemble their neighbours, the wild and un 
civilized Kurds They aic, however, extraordinarily 
tenacious of their ancient customs, and, almost totally 
isolated from the rest of Christendom sine e tho 5th century, 
they afford an interesting study to the ecclesiastical student 
Their churches ue lude buildings, dimly lighted and 
destitute of jiictuios oi images, save tliat of the Cross, which 
IS treated with tho deepest venerition The yanki^ oi 
sanctuaiy, is divided fiom the nave by a solid wall, pierced 
by a single doorway , it contains the altar, or madhUkha 
(literally, the motficniy plan), and may bo entered only by 
pel sons m holy ordeis who arc fasting Here is celebrated 
the Eucharist (C?c7 6rt/wt, or tho cf “Corban”), 

by the priest {yadia), attended by his deacon {shamasha) 
Vestments aie vvoin only at the ministration of the sacra 
meats, incense is used iiivaiiably at tho Euchirist, and 
frequently at otlu i sc i vie es Tin i e aro three liturgies— 

ot tho Holy Apostles, of Theodore, and of Ncstorius 
The first is qiiitei tree from Nestorian hunt, dates tioni 
some remote period, i>erhaps prior to 431, and is cert uni v 
the most ancient of those now in use in Christendom , the 
other two, though early, are undoubtedly of later date 
Tho Nestorian canpn of Sciipture seems nevei to have been 
fully deteimmcd, nor is the saeiamental system iigidly 
defined Nestorian writers, however, gcnoially i-eckon the 
mysteries as seven, le, Priesthood, Oil of Unction, the 
Offering ot the Body and Blood of Chiist, Absolution, the 
Holy Leaven, the bignation of the lift giving Cioss The 
“ Holy Leaven ” is reputed to be a pait of the original 
bread of the first Eucharist, brought by Adai and Man and 
maintained evei sme^ in the Church , it is used in the con 
fection of the Eucharistic wafers which are rathei thicker 
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than those used in the Western Church Communion is 
^i\cn in both kinds, as throughout the East , likewise, 
c onhrmation is administered directly after baptism Sacra 
mental confession is enjoined, but lias recently become 
obsolete , prayeis for the departed and invocation of saints 
form part of the services The pimntive restriction on 
the marriage of priests and deacons was ri moved by a 
synod of Beleucia in 499, the bishops, however, are 
always celibates, and arc chosen from tpiscojial families 
Iho service books were wholly in MS until the press of 
the archbishop of Canterbmys mission at TTrinia issued 
the Taklim (f on taming the liturgies, Iwiitismal oliicc, <Le ) 
and several othei liturgical texts 

The Ne»Um4i)i JI(hri/~~ The Nestouans commemorate 
Nestonus as a saint, and invoki the aid of the heresiarch 
and his comi>anions They ujict the Third GiiCumenical 
Council, and though showing tlu greatest devotion to the 
Blessed Virgin, <lt ny lui the title of Tlmiiokoe^ te, the 
mother or bi ai f r of ( lod Tlie heresy of N estorius consisted, 
not in thnymq i ith( r the divinity or the humanity of Christ, 
but in so dnuduKf the natures as to destroy His “ego ” oi 
identity In othii woids, Ntstoiius would not confess a 
jHirsonal union of the Godhead and the Manhood, but only 
an association latwton the Eternal Word and the Man 
born of Maiy He rightly shiank from making the 
Godhiad to oiiginate in Maij, oi to l>e jiassable on the 
Cl OSS but h( went faithei, and dtiiitd that tht divine 
jxison of Chi 1 st could be boin or could suffei, eemmlum 
humaiutaiem f it was a mere man and not “ the everlasting 
bon of the Eatlu r ” who did “ not abhor the Virgin’s 
womb ”, it was but one of the sons ol Adam, energi/ed bj^ 
God the Woid, who “overcame Ihi shaipness of death” 
Ntstoiius Ixing condtmmd it tht CWncil ol Ephesus 
in 4 U, the (^huich of tht bast thitw in hei lot with tht 
txcoimnumcatod patiiaidi. Tht (jiustion it mams. How 
tai do the modtrn Nestonans embrace the tuuhing oi 
Nestonus/ That they are in formal heresy theie can be, 
hom tilt loiegoing, no doubt, and it would be rash to state. 
With some w liters, that they aie fice fiom actiuil lurts} 
Tht ir theological teaching is misty vnd perplexing, then 
cailust wiitings contain no eiioi, and the hymns ot then 
gnat bt Ephiem, still sung in their services, are jiositively 
antagonistic to Nestonanism , their theology dating from 
tlie stliism IS not so satistactoi^ They attiibuti two 
Kianty two Qnumt^ and one J*atgo/*a in Christ hiam 
appciis to aiiswei to Imt tin dilieience between 

Quunm and PniHopa^ both ipjiaientJ^ meaning PusoHy 
IS not deal to Westtiii scholais Those who wish to 
iollow this intiieate subject nia^ eoiisult Asstmanni, a 
leaiutd but somewhat luejudictd wiiter, Jhbl Onent de 
laniSf and vaiious dissertations in the 

Pap(}g of the auhbishop oi Canterbury’s 
Ass>nan mission (Sl’CK) To say that the modem 
Ni stoiiaiis aie not dehmtel> and himly orthodox is pei 
haps faiKi than to chaige them with being distinctly 
lieu tie al 

amynqgt ihi I^egtoimn^ - The jicculiar eiieum 
stance s, botli c e< losiastiail and temporal, ot the Nestonans 
have attiacted much attention in Wi sti in C^hiistendom, and 
V arious missionary i nti VI s amongst them have resulted 

1 l\Aimnn ( atholvc MtHsims — In Tuikgy those consist of the 
Doiiiimcari iuihsioii, establiHlnd at NonuI duiing the ]8th century, 
and m Ptrsm of the Ficik h Lazanst mission, w Inch sprang out ol some 
schools cstabhshod by a huinh lawman and sciontihc traveller, M 
hugeuo Bor6, in 1818 At M Bores cntioaty the Piopamndu sent 
the hint Lozaiist fathei to Persia in 1810 Ine chief stauons of the 
1 azarists aro at Khosi'ova and Uiiiua At the lattei place there is 
an orphaiiag<^ under the suiHjnntendoiue ol the Sistora ot St 'Vunent 
dePauI Ine woik ot thise missions is to f \tetid and consolidate 
that Catholici/od and paHly Latini/cd offslioot of the Nestonans 
known as the Uniat CmkUan Chunk (see ante) 

J 7 he A ffiencan Presbyterian J/imon, established in Persia in 
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1884-35 by the Rev Juatm Parkins and Dr Grant, comprises large 
buildings near Unnia, a college, and a hospital The influence of 
this mission does not extend much lieyond the Turkish frontiii, but 
it IS strong in the Persian plains The onginal aim was to influence 
the old Nestoiian Chuich la^her than to set up a new religious l)ody, 
hut the wide diflerenc*e between Presbyterians and an Onental 
Chill eb rendered the attempt abortive, and the result of the lalwirs 
of the Anuncans has l>een the establislmient since 1862 of a Svnan 
Protestant lommunity in Peisia, with some adherents in Turkov 

8 27ie Archbishop of Canterlmrifs Mtssum to the Assyrian 
Chytsltans — ThiA Anglican mission Was promoted by Archbishop 
Tali, and finally established by Archbishop Benson in 1886 Its 
aim 18 thus officially defined To aid an existing Church, not 
t<i Anglicani/e, not to change any doi trines held by them w hic h 

aie not contraiy to that faith which ihe Holy Spirit, shaking 
till ougli the Qfii umenical Councils of the Undivided Church of Olu ist, 
has taught us as necessary to l>c believed by all Christians, but 
to strengthen an ancient Church, at the earnest request ol tlie 
Catholicos, and with the knowledge and blessing of tlie Catholic 
patnarcli of Antioch, one of the foui patriardis of tin Holy 
Oitliodox Eastern Church, and occuimnt of the Aiwstolic See fiora 
which the Cliuich of tin. East revolted at the tune of Nestonus 
This mission has its headquarters at Umua, with a college foi 
( andidati s lor holy orders and a printing press Two mission 
piicsts reside in Turkey, one at Qu^hanis with Mar Shimnn, the 
Nestoiian Catholicos and Patiiareh Tlie Anglican Chimh m 
Aiiienea lo operates with the missnni 

4 TAe Jiussif^n Mission — One of the Nestoiian bishojis joined 
the Russian Orthodox Chuich in 1898, and returned the same jc ir 
with a small band of misHionarns sent by the Holy feynoii of 
Russia This mission enrolled a vciy large number of adbeieiits 
drawn from the old Chuich, the Piotestant Nestonans, and the 
Umat Chaldeans, but it can hardly bo said to have conmieiu od 
anv active woik, although the Anglican mission vvithdicw fiom 
com jKitition by closing its schools m the dioceses occupied bj the 
IvUSMians 

An i iroKTTiKs — Arskmanni Bihl Orunt de Syru Ncstonams 
— Mac i fan and Biiownf The Catholicos of the East and h u J eople 
S P C k , London, 1892 — Badc kh Nestonans and On ir hituals 
Masters, London, 1862 — The Liturgy of the Holy Apostles Aden 
and Marif Ac S P C K , London, 1893 (This and other htni 
gical works aio pnnted m the oiigmal Syiiae al Unnia, Persia, and 
published by the Archbishop of Oantcrbuiy s Assyrian Mission ) 
PioiFT Lcs Misnonn catholiqim an A/a*"* si^ele Pans (vol i 
jutblishod in 1900) — See also articles on “Persia m 2 he Fneifelo 
padta of Missions hunk and Wagnalls, New York, 1891 , and 
the Quarterly Papers and Annnxil Iteports of the Aichbishoi) 
of Cantcibnrys Assynaii Mission, Church House, Doans Yaid, 
W cstminstor ( J A L, it ) 

Netherlands. See Hott and 

Nettleehipp Henry (1839-1893),' English 
classical scholar, was born on 5th May 1839 at Kettering, 
being the eldest of a distinguished group of bi others 
His career at Oxford was a brilliant one, and he had the 
good fortune to attract the notice of Conington, who 
invited his co-operation in his edition of Virgil After 
Conington’s death m 1869 Nottleship saw the whole work 
through the press In 1861 he was elected fellow of 
Ijincoln, and for seven years he held a lectureship there. 
After visiting Beilin, where ht attended the lectures of 
Moritz llaupt, he went to Hariow as assistant inastci, 
las recent marriage liaving comiielled him to resign his 
fellowshij) at Lmeolu In 1873 he returned to Oxfoid, 
and was elected to a fellowship at Corpus, and in 1878 he 
was appointed to the professorship of Latin formerly held 
b} Conington Nettleship had been from the hrst attracted 
to the study of Virgil, and a good deal of his time was de 
voted to his favourite poet In 1875 he had undertaken 
to compile a new Latin lexicon for the Clarendon Press, 
but the work proved more than he could accomplish, and 
in 1887 he published some of the results of twelve years’ 
labour in a volume entitled Conti dmtiom to Latin Lean 
eoqraphy, a genuine piece of original work In conjunction 
with Dr Sandys, Nettleship revised and edited a new edition 
of Seyffert’s Dtcttonxiiy of Classual Antiquities^ and he con- 
tiibuted to a volume entitled Essays on the Endowment 
of Research an article on “ The Present Helation between 
Classical Research and Classical Education in England,” 
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in \\liich he pointed out the great value of the professorial 
lecture m Germany, which gave the student the very 
latest results of the lecturer’s studies In hi« views on 
the research question he was a follower of Maik l*attison, 
whose essays he edited in 1889 foi the Clarendon l^ress 
In Lw^ures and Essays on Suhjuts conn&ted aith ! atm 
Literature and Scholarship^ Nettleship revised and le 
published some of his previous publications \et the 
l)e8t of his work was never published, for lit reserved this 
for his lectures, in which he bften dealt with some little- 
known subject, e q , the study of Latin grammar by the 
Homans themselves, or the literary criticism ot antiquity 
Ho had the laro gift of making each subject live in his 
ex|)Osition, and of inspiring his hearers with his own 
enthusiasm He died at Oxford on 10th July 1893 

Nettleship. Richard Lewis (1840-1892), 

Oxford tutor and leetuier on philosophy, brother of 
the foregoing, was born 17th December 1846, and was 
educated at Uppingham under Thrmg, and subsc 
quently at Balliol, of which college ho was a sdiolai 
He had a distinguished university career, winning the 
Hertford and the Ireland Nor was ho iiidifftient to 
athletics, rowing in his college Torpid and light He 
bi(amo a fellow and tutor of his college, and lemained 
ill that position until his de^th on J5th August 1892 
fiom an Alpine accuUnt His chief work was the editing 
and preimrmg foi publication of Professor T H Gieen s 
wiitmgs, with a iiKinoii ot the author, his friend and 
mastei He lift an unfinished work on Plato, ]mrt of 
wliuh w IS published after his death, togtthii with his 
ktliircs on logic and some essays The tendency of his 
thought IS idealistic and Hegelian His literal y style was 
clcai and agreeable, but though he liad considtrablo in 
fiuenco, lather of a suggestive than of a positi\o chaiactei, 
on his generation at Oxfoul, a ceitain indct isivcness and 
ntbulousncfcis of view niaired his actual teaching, and pie 
vented his making any ptrmaneiit mark in fdiilosofdiy 

Netze. a rivei of l^russia, rising in Poland, south east 
of Inowrazlaw It puisucs by winding loojis a north 
v\csteily direction as far as Nakel (latitude ot Bromberg), 
wJieie it becomes navigable, and where it is connected 
by the Brombeig canal (17 miles long) with the Vistula 
Down to this point its fall, in a distance of 68 miles, has 
only been about 100 feet At Nakel it turns westwards, 
ind after a time west- south westwards, and finally enters 
the Waitho a little above Landsbeig Fiom Nakel to the 
influence, a farther distance ot 143 miles, the fall is 
again about 100 feet Its lower valley is very fertile 
The aiea of its basin is 5400 square miles 

Neu-Brandenburg', m Piatt-Dcutsch, Niecln- 
Brambobo, a town of Germany, in the grand duchy of 
Mecklenburg Strehtz, on the Tollen lake, 68 miles west 
by north of Stettin by rail It possesses a bronze statue of 
Frit/ Reuter (1893) , monuments to Bismarck (1896) and 
the war of 1870-71 (1896), a small museum of antiquities 
and an art collection , and the grand ducal country seat of 
Belvedere Population (1886), 9134, (1900), 10,560 

Nouehatei, one of the Swiss cantons, and rank 
mg last in the Confederation save Geneva Its total 
area is 311 8 square miles Of this, 220 9 squaio miles 
die reckoned as “ productive,” forests occupjnng 86 8 square 
miles, vineyards 4^ square miles, and arable and pasture 
land 1294 square miles Of the “unproductive” 90 9 
square miles, no less than 36^ square miles are covered by 
the waters of that part of the Lake of Neuch^tol that lies 
withm the canton, and 4 square miles by those of the 
cantonal share of the Lake of Bienne The asphalte I 

mines in the Val do Travers belong to the state of 1 


Neuch&tel, but are worked by an Fnglish company The 
lace mdustry is now extinct Watchmaking is mainly 
earned on at La Chaux do bonds and Le Lode The 
population (mostly Protestant) of the canton in 1880 
was 102,744, while in 1900 it was 1 26,600 In 1900 the 
rate of density was 406 inhibit ints to »adi MpuiK mile 
The Roman Catholics num]»eRd 11,G")1 m 1880, and 
17,778 m 1900, Jews 689 lu 1880, and 1012 in 1900 
The langmige ot the canton is jaaiticalh bunch, though 
111 1900 there were 17,618 (in 1880, 2-4,189) German 
speaking and 3687 (in 1880, 1316) Itilian '.pc iking 
2 )ei sons 

llio picsent ciiiiloiiul (ouHtilutiou dates jioni liu 

laiuio 18 oloctod (iii tlu piopoitioii ol oik nuinbu ]hi 1000 ni 
habitants, or tiaction ovti 500), and holds oHiti loi tlnu \uus, 
while by a law ot 1801 the ))iniiq>lL8 ot |)io[»ortional repUMt ntution 
ubtaiii m tin sc eleciiona The live lutmbtiB ot tlu aie 

named by the Icgialatuic loi tliiee yuiia Thite UK)usan(i (iti/tns 
have the right hhko 1879 ol lacultalive iticiuidiim as to all 
l(»gi8lative jrtojoctH, and since 1848 ol ‘ initiitive us to the 
10 V 1810 U ot the cantonal ( ouslitiition, and (Hiiut lhS2) also as to 
all logiHlative piojcds Time aie no Itwci thin thico cHtab 
liHhcHi and state endowed (hint he s the National 1 \ angelical 
Homan Catholic, and Old Catholic, while the paslois ot the 1 ito 
biV angelic al and Jewish c hiiic he s aic bo lai ic c ogni/tcl as such hy 
the stiite that they aie not lecpiiiccl to tiillil tlu ii tc im ol military 
scivico like ordiiiaiy laymen 11m canton is divided into six 
admmiatiative distiiets lii 1S97 the state ic venue v\as 1,740,117 
francs (a use ot ovc r 59^ i>ei cent siiu e J885), and the state evpeiidi 
tuie 3,490,171 francs (a iiso ot 48 J pc r cent siiu t 1 8S5), hut in 1898 
theie was a dcticit of 93,87b trams Ihe pulilu chid in 1897 
amounted to 10,632,640 tiaiies 

Neuchatel, the capital of the Swiss uuiton of the 
same name, at a height 14 54 loot above the set Adjoin 
ing the castle is the colic gnito chinch ot Notio Dtimc, 
dating fiom the 12th incl 1 fth ccntuncs , now i Jho 
tcstint meetinghouse On tho new (piiy is the Muset 
des Beaux Aits, m whiGi are the aichLologjc il muscnni, i 
good collection of mode in Swiss pictuics ind also viiiioiis 
histoiical cuuositicH and ulus 33io College Latin con 
tuns tho natui il histoiy collections uul the puhlii 
library There is an Acwlemio at Neuchtltel (to be 
raised to the rank of a university), which was attended 
in tho winter of 1898-99 by 102 inatru ulateil students 
Theie is a watchmaking school at Neucli^itc I Population 
(1880), 16,370, (1900), 21,064 The niijority of tlie 
inhabitants are Piotcstauts ind blench sixaking The 
railway line to Pontarlier jiasses thioiigh the \al dc 
Travels, and not by \vcidon, while in 1900 a new diuct 
line to litrii vid Kerzers (in blench, Chieties) was opened 
Two mihs south west ot Neuehatel is tscnieus, with 
M Buchard’s great chocolate manufactory 

Boui ( LOIS ^euchdUl ct la Politique Prvssinmf m Ftaiulir 
ComU (1702-1^) PaiiH, 1887 —Hoym Anualet JliatoriqiifH du 
Comt^ dt N et de Valangin 6 voIh Bein ami Ntm h itel 180 ) 

M VJ lir Mouument'i de I Hist de N 5 v oIh Ncm lutel, 18 1 1 
Mustc Neuck&telois (publialied by the Cant Hwt »Scjc ) fiom 18bl 

Neufahrwasser. See Dan/k 

NOUhauS (Czech, UtadecJindiithuv, which signifies 
“ Henry’s Castle ”), the chief town of a goveruinc iit dis 
tnct in Bohemia, Austria, near the eastern boidei of tin 
piovmce, at the foot of the Moraviin heights, lln 
Gothic parish chuich and the ch&tcau ot Count Czernin 
both date from* the ISth centuiy The litter ccmtains 
valuable archives and a collection of jnctiiics The in 
dustries comprise the manufaeture of cloth ind woollen 
goods, pajiei, dyeing, corn milling, distilling, and brewing 
Population (1890), 8502, (1900), 9316, imliuling gariison 
of 1066 men, chiefly Czech and Catholic 

Naullly-sur-8eine, a town m the arrondisse 
ment of St Dorns, department of Seim, biaiicc, 3 1 miles 
west of the centre of Puis, ot which it is a subiiib, between 
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the fortifications and the Seme The fine bndge, designed 
in the 18th century by Perronnet, is noteworthy as the 
first level bridge constructed in France The castle of 
St James, built about 1775 by Claude Baudard, Baron St 
James, is now occupied as a lunatic asylum Amongst 
modem buildings are the large church of St Peter, a 
Protestant church, and a synagogue The Galignani 
Institution, founded by the brothers Galignani for aged 
booksellers, printers, and others, has accommodation for 100 
residents A steam pump at NeuiUy supplies daily to 
Pans 176,000 cubic feet of water Population (1881), 
23,805 , (1901), 36,437 

Neunklreherii or, more correctly, Neuenkib- 
OHBN AM Stkinfbld, a markct-placc m Lower Austria, 
on the Southern llailway, about 8 miles south of Wiener 
Neustadt An important centre of the metal and textile 
industries Population (1890), 8795, (1900), 10,831 

NuuqUSIli a territory in the west centre of the 
Argentine lleimbhc, bounded on the N by Mendoza , on 
the S by the tcriitory of Kio Negro, from which it is 
separated by the Kio Limay , on the h by Pampa and 
on the W by Chile Ofticial area at the census of 
1895, 42,345 squaio miles, population, 14,517, capital, 
Chosmalal The territory is divided into five depart 
ments In 1895 there were 888 farms in the piovincc, 
with 6778 aerts planted in cereals, 1,022,844 head of 
cattle, 57,015 hoiscs, and 357,429 sheep 

Nauropatholoffy. See Pathology 

Neu-Rupplrii a town of Prussia, on Lake Ruppin, 
37 miles north-north west of Berlin by rail The educa 
tional establishments include a gymnasium, a normal 
training college, and a higher grade girls’ school 
Population (1890), 14,584, (1900), 17,132 

N0USAIZ| a town of Prussia, province of Silesia, on 
the Odor, 20 miles by rail north west of Glogau It has 
numerous iron works, enamelling works, manufacture of 
flax, papier mA.che, millstones, &c , and tanning Popula 
tion (1885), 7716, (1900), 12,586 

NausandaCi or Nbu Sandetz, the chief town 
of a district in western Galicia, Austria Population 
(1890), 12,722, (1900), 15,724 (estimated at 97 per cent 
Polish, 3 })er cent German , 64 per cent Roman Catholic, 
2 per cent Greek Cathohe, 32 per cent Jewish, and 2 per 
cent Protestant) There are large workshops belonging 
to the Austrian State Railway A part of the petroleum 
district lies to the north west of the town Population of the 
adjoming Altsandec (Polish, Stary Sdcz\ 4537 m 1900 
It has an important annual fair and a trade m cattle, 
wine, furs, honey, yarn, and linen. 

Neusatz. See IJjviDiK. 

NautitSChaln (Czech, Jihn), the chief 

town of a government district in Moravia, Austria 
Population (1890), 11,562, (1900), 11,891, chiefly Ger 
man and Catholic It has manufactures of agricultural 
implements and machinery, and is connected by local 
railways with several of the surrounding districts and 
with the Northern Railway 

N6lltrAlity« — Neutrality is the most progressive 
branch of modem International Law It is also that 
branch of International Law in which the practice of self 
restraint takes the place of the direct sanctions of domestic 
law most effectively The rapid changes it is under 
going are in fact bringing the state system of the 
modern world nearer to the realization of the dream 
of many great writers and thinkers, of a community 
of nations just as much governed by legal methods as 
au} community of civilized men. While the right of 


war was simply the right of the stronger, there was 
no room for neutral rights, for, without going back 
to the time of the ancients, the so-called rights of war 
and conquest are nothing but survivals of the right 
of brute strength No nation or community down to 
comparatively lecent times was treated as having a right 
to what it could not keep It is the growth of a law of 
neutiality, through the modern possibility of concerted 
action among neutral states, w^ch is bringing about 
impiovement, and, though the signs of our times are not 
always icassunng, we have taken a long stride forward 
since Molloy in his De Jure martUmo et navah (1680) 
wrote “ As a neuter neither purchases friends nor frees 
himself from enemies, so commonly he proves a prey to 
the victor , hence it is held more advantage to hazard in 
a conquest v ith a companion than to remain in a state 
herein he is in all probability of being ruined by the one 
or the other ” 

It was tlu great commercial communities, the Hansa m 
the noith and Venice and the Mediterranean maritime 
republics in the south, which were first able to insist on 
some soit of icgulation of the usages of war for their own 
piotection With the growth of mtcrcourse among nations 
a further advance was made, by treaty stipulations entered 
into in time of peace, to provide rules for then guidance in 
the event of war, but it is only in our own time that the 
idea of a substantive neutral right has obtained recogni- 
tion To our own time belongs the final acceptance of the 
principle that the neutral flag protects enemy’s goods 
except contraband, the conception of neutralization of 
ten itory, the abolition of fictitious blockades, the practice 
of declarations of neutrality, the detachment from the 
high sea and neutralization of the zone called territorial 
waters, and the Areopagus of nations called the European 
Concert, in which the right of neutials is asserted as a 
brake upon the operation of tht still venerated right of 
conquest The rights of neutrals have received their 
most lecent alfarmation in several of the decisions of the 
Peace Conference 

International trade and intercourse have become so 
intricate that war can no longer be waged without causing 
the most serious loss to neutral nations, which moreover 
suffer from it without any of the possible contingent benefits 
It may procure for the immediate parties So much is it 
so, that most great Powers have found it necessary for their 
self jirotection to enter into defensive alliances with others, 
the direct object of which is the preservation of Euioj>ean 
j)eace by the threat of making war so gigantic a venture 
that no State will again embark on it “ with a light heart ” 
The next step will probably be alliances between States 
whieh, by their nature or by their having reached the 
limit of their expansion, have nothing further to gain by 
war with each other, for the purpose of securmg [leriietual 
];>eace as between themselves 

Difteient attempts have been made to define neutrality, 
but the woid defines itself, so far as a sucemet definition 
serves anj purpose The subject covers too 
wide and varied an area of matter to be con 
densed into a short statement of any kind 
Neutrality entails rights and duties on both the belligerent 
and the neutral sides Theoretically, neutrality, to be 
complete, would require the neutral to abstain from e\ery 
thing whieh could even remotely be of assistance to either 
belligerent To this obligation woilld theoretically corre 
spend that the belligerent should carry on the war without 
doing anything which could even remotely disturb or 
mtei^ere with the neutral State or the free activity of its 
citizens Neither the one nor the other is found to be 
practicable It is not even easy for the belligerent to 
observe absolutely the duty of doing no direct mjury to 
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neutral territory A battle may be fought to the very 
edge of the neutral frontier^ and shells may explode in 
any neutral town withm the firing range of modern 
artillery The present respect jiaid by belligerents to 
ternto^ waters is a palliative in the case of a seaboard 
frontier, but even the three- miles limit acknowledged 
by most countries would permit belligerent vessels 
with the present range of artillery to fire landwards far 
into neutral temtory Comiiensation, it is true, would 
be due for any damage done, but this does not alter the 
fact that acts of war can produce direct consequences on 
neutral temtory which have the character of carrying war 
mto a neutral State The neutral State, mortovei, is 
obliged to incur heavy expenditure to protect its frontiei 
from bemg traversed by either belligerent, and thus 
avoid itself being exposed to claims for compensa 
tion for an act which it would otherwise be powerless to 
prevent In the case of a maritime war, the neutral State 
IS also bound to exercise strict supervision to prevent its 
ports from bemg used by either belligerent for the purpose 
oi inci-easing his military strength In short, war cannot 
be carried on without heavy expense and inconvenience to 
neighbouring neutral States The inconvenience to the 
intercourse of neutral citizens is still greater Their ships 
are liable to be taken out of their course, and their cargoes 
to be discharged to the bottom of the hold in search of 
irticles which are contraband according to circumstances 
over which they have no control, and they may be con 
fiscated without recourse by judges appomted by one of 
the interested parties Even their whole trade with 
specihc ports of the one belligerent may be stopjied by the 
ships of the other belligerent without indemnity On the 
other hand, a great deal of vital assistance can be given by 
neutral citizens to the one or the other belligerent in 
money, or by supplies of arms, ammunition, food, and 
other commodities, which it is not at jiresent the duty 
of neutral States to interfere with 

The respective rights and duties of belligerent neutrals 
in current practice may be subdivided as follows — 

(1) Belligerent duty to respect neutral territory and 
neutral territorial waters 

(2) Neutral right of ofticial representation, and media 
tion, of intercourse of neutral citizens with citizens of 
cither belligeient, of convo>, <lc 

(3) Belligerent right of blockade, angary, visit and 
search, capture and confiscation of contraband of war 

(4) Neutral duties {absolute) of abstention from any 
direct corporate assistance to iither belligerent, of en- 
forcement of resjiect by both belligerents for neutial 
territory , {relative) of prevention of any recruiting for 
either belligerent, or arming or equipping of vessels for 
their service, and (emiiingent) of allowing commercial 
access to the one or other belligeieiit without distinction, 
and of granting impartially to one or the other belligerent 
any rights, advantages, or privileges, which, according 
to the usages recognized among nations, are not considered 
as an intervention in the struggle 

This subdivision, we believe, covers the whole ground 
of neutrality We shall follow it in this article 

Belligerent Duty — It is now universally recog 
nized among European States that a belligerent army 
Duty to make no use of its strength in the field 

roMpoct to carry its operations into neutral territory or 
aouttml into neutral waters Belligerent forces entering 
territory territory are by the practice of nations 

bound to surrender their arms to the neutral State, and 
remain hors de combat till the close of the war (See 
also International Convention, The Hague, 29th July 
1899, Art hi ) 

Through territorial waters lielligerent vessels are 


A L I T Y 127 

allowed to pass freely as m time of jieaco Nor does the 
usage of nations forbid a belligcixmt vessel from entering 
a neutral jxirt Motives of humanity have sanctioned this 
distinction between territorial and maiitime warfare Iho 
Admiralty Instructions (1893) set out the rights of belli 
geients an Great Biitain views them as follows “Sub 
j€ct to any limit which the ntutnil authorities 
may place upon the number of belligerent cruisers 
to be admitted into any one of their ports at ?© rMpec# 
the same time, the captain, by tlie comity of territorial 
nations, may enter a neutral [xirt with his 
ship for the purpose of taking shi Iter from the 
enemy or from the weather, oi of obtaining proMsions or 
repairs that maybe pressingly necessary (i section 092) 
He is bound to submit to any ngulations which the local 
authorities may make respecting the place of anchoi igt , 
the limitation of the length of stay in the poit, thes 
intci\il to elapse after a hostile cruiser has left the jKirt 
beloie Ills ship may leave in pursuit, <lc (I section 091) 
He must abstain Irom any acts of hostility tow irds the 
subjects, cruisers, vessels, or other projicrty of the enemy 
which he may find in the neutral port (section 594) He 
must also abstain fiom increasing the numlicr of lus guns, 
from procuring military stores, and from augmenting his 
crew even by the enrolment of Biitish subjects” (section 
090) 

Nor may the commander ol a British warship take a 
aipture into a neutral port against the will of the local 
authoritic 8 (Holland, Manual oj Naval Fri^e Lau^ 1888, 
section 299) 

Neutial Mights — Neutral Powers have the light to 
remain, as far as possible, unafiected by the war operations, 
and therefore continue the ir diplomatic relations 
with the Ixlligeient States The immunities 
and exteiritoriality of their diplomatic agents 
attach to them as in time of peace, subject only to 
necessity of war, which may entitle a belligerent to 
]dace restrictions on this intercourse Thus, during the 
Franco German war, on the surrounding of Pans, foreign 
diplomatists in the besieged city were refused by the 
German authonties all possibility of corresponding with 
their Governments, except by letters left ojien foi thtir 
inspection Jseutml legations may also undertake tin 
reyjresentation of private interests of subjects of the one 
belligerent on the temtory of the othei Thus in the 
hranco German war of 1871 the Germans in f ranee were 
])liced under the protection of the United States legation, 
and the Fieneh in Germany under that of the British 
legation, in the war of 1898 between the United States 
ind byiain, American interests in Spam were committed to 
the care of the British legation, and those of Spaniards in 
the United Staks to that of the Austro Hungarian legation 
By legations arc understood both diplomatic and consular 
authorities The protection granted is in the nature ol 
mere mediation It confers no rights on the belligerent 
subjects in question, nor does it give the neutral legation 
any right to piotect a belligerent subject or his property 
against any ordinary rights of war 

Good offices, pioperly speaking, are a mild form of media 
tion or tentative mediation, ec, mediation before it has 
been accejitcd by the parties Article 3 of the 
Hague Convention -of 29th July 1899, however, otteriag 
provides that “ Powers, strangers to the dispute, good 
have tlie right to offer good offices or mediation, 
even during the couise of hostilities,” and that™ * 

“ the exercise of this right can never 1^ regarded by one or 
other of the parties in conflict as an unfriendly act” (sec 
Peacf Conference) The Hague Convention puts an end 
to the doubt whether a neutral Power can mediate without 
involving itself in some way with the one or the other side 
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in tlie dispute Mediation bad already been provided for 
in Boveral existing treaties, such as the Treaty of Pans 
(30th March 1856), which provides that “if any 
dissension should arise between the Bublimo Porte and one 
or more of the other signatory Powers and threaten the 
mamtenance of their go(^ relations, the Bublime Porte and 
ea( h of these Powers before resorting to force shall give an 
o[)j)ortumty to the other contracting parties m order to 
prevent such extreme measures” (aiticlo 8), the Treaty 
of Yuio between the United States and Japan (29th July 
1858) stipulating tliat in the rase of difierente between 
Japan or any other State, “the Piesident of the United 
States, at the request of the Jiqjaneso Government, will 
aet as a friendly medmtor in such matters of difference as 
may arise between the Govirnment of Japan and any 
other Euro{)ean J^ower” (aiticle 2), and the General Aet 
of Berlin i elating to West Africa (1885), which provides 
that “in the case of a sc nous dissension having arisen 
on the subject ol, oi within the territories ” in question, 
between thcj signatoiy Powers, they undertake, before 
taking u[» inns, to have recourse to the mediation of one 
or more ol tlio fiiendJy Powers (article 12) 

In the V'^eiK/iuli Guiana boundary question, the mediar 
tion of the United States Government was declined by 
Gieat Ihitain, but its good olhtes were accepted In 
the difhcnlty Avhicli arose between Germany and Spain 
in connexion with the hoisting of the German flag on 
one of 1h( Caroline Islands, Spain did not consider 
irbitration c oiisistcnt with the sovereign power she claimed 
to exorcise ovcir the island in question, but she accepted 
the mediation of the Pope, and the matter was settled by 
piotocols, signed at Home (17th December 1885) These 
incidents show the uses of variety and graduation in the 
methods of diplomacy 

Neutral subjects have the light to carry on trade and 
intercourse with bolligercmt subjects in so far as they do 
intoifere with the oi>oratioiis or necessities 
of wai, and it is no violation of the neutral 
•uhheta on character that this tiade or intercourse is of 
bttUgenat boneht to either side This is subject always to 
the belligerent right to capture and confiscate 
conti ibaiid of war (see below) On the other liand, the 
propel ty of subjects and cituena of neutral States follows 
the fortune eff the belligerent State within whose Urntorial 
jurisdiction it is situated It is liable to the same cliarges 
IS that of native subjects and citizens, and in ease of 
military contributions neutral subjects on belligerent soil 
can ( laim no protection or exemption (sec below, Anqary) 
They have also the same rights to all indemnities for loss 
as are gi anted to native subjects and citizens 

Tht ]>osition of neutral }iubhc ships and the relative 
assimilation to them of mail steamers has been the subject 
some controversy A public ship is a ship 
of neutral otlioial character It includes not 

public only warshqis, but also any ships affected to any 
abipsaad specific and exclusive government purpose 
Tteamera ships in this sense are invested with an 

cxtra-torritonal character, and the State to whu h 
thiy belong is directly responsible for their acts Thej 
are thciefoio not liable to visit and search for contraband 
of wir, and are excnqit fiom teiritorial jurisdiction even 
in belligerent waters As regards vessels which are 
engaged paitly in private tra&c and partly on public 
service, such as mail steamers and government packets, 
the position is necessarily different Under the Japanese 
Prize Law, adopted in view of the Chino- Japanese 
campaign, any vessel carrying contraband of war, whose 
destination is hostile, may be detained, without exception 
being made for mail steamers The United States pio 
clamation of Apnl 1898 in connexion with the Spanish 
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war stated that mail steamers would only be stopped in 
case of grave suspicion of their carrying contraband or of 
their violating a blockade This is obviously not an 
exemption , in practice no beUigercnt State would stop a 
mail steamer without grave suspicion 

On tliu arrest of the German mail steamers JBundesrath and 
Gemral duniig the South African war, the Genuan Qovernuient 
representid to the British Government that *‘it was highly 
desirable that stoanicrs flying the German mail fla^ should not 
bo stopped, and tin British Qovermnent thereupon issued orders 
not to stop them on suspicion only {Parliamentary Papers, Afnca 
No 1. leoo) This 18 a piecodont of the greatest impoitance It 
would practically aHsiinilate mail steameis to public ships Yet 
the mere ciicumstanre of laiiying the mails does not manifestly 
pel ae clianj^e the character of the ship Both this subject and the 
position of packets under State owneiship, which may carry 
on trade and may consequently transport contraband, require 
deliberate adjustment by treaty In fact, it is one oi the most 
pressing questions of neutrality Thcj tendency seems to be 
towards exemption, but m tins case there should bo official 
certification that the ships in question cany nothing in the natuK 
of coiitiaband 

Connected with the position of public ships is tlu 
question of tin. right of ( envoy Neutral merchant ships 

travelling under the escort of a warship oi 
warships of thiir owni flag are held by some 
authorities to be exempt from visit and starch The 
Ja|mncse Prize Law, which is largely based on English 
practice., following on this point the re coiiiniendationb of 
the Institute of International Law (see Rhjlement d(s 
puses maritimes, Annuaire 1888, p 221), provides that 
“ when the commander of a neutral convoy declares that 
there is no contraband of war on board the vessels under 
convoy, and that all the pa^ierH arc in order in thtsi 
vessels, the vessels shall not be visited ” (article 23) - It 
18 behoved that Guat Britain is, at the prestnt moment 
(1902), till only Power which dots not m one form oi 
anotlier k cognize the principle of the protective charactir 
of convoy The United States, in treaties with Mexico 
Venezuela (JOth January 1836), Peru (Gth Septcmbei 
1870), Salvador (6th December 1870), and Italy (Jbtli 
February 1871), have agreed to accept the commanders 
declaration as provided in the Japanese Prize I^aw 
Wharton quotes in his Intemafwnal Law Digest a passage 
from a despatch of Mr Be cretaiy Forsyth (18th May 18 57) 
m which he states tliat “it is an ordinary duty of tlu 
naval force of a noutial during cither eivil or foreign wais 
to convoy merchant vessels of the nation to which it 

* The convention bt tween Great Britain and loanee icsiicUin^ 
poHtttl cotumumctttioiis (‘iOth August 18U0) provides tint ‘ m tlu 
tost of war between the two nations the packets of the two adiiiims 
trations nhall continue then navigation, without impediment oi 
molestation, until a notification la made on the part ot either oi the 
two Goveiuinints of the discontinuance of iiostal communications, m 
which cose they sliall be permitted to return freely to their respcctivi 
ports (article 9) The position of either as neutral is not dealt 
with 

At the outset oi the Chino Japanese war, Vice Admiral Sir E K 
hreiniutlo suit a note to the Japanese admiral requesting him to 
“give orders to the ships under his coniinand not to board, visit, or 
interfere in any way with British merchant vessels observing that the 
British admiral had directed all British ships under his orders to 
afford protection to sue h merchant vessels, and not to allow them to 
bo molested in any waj Professor Takahashi in his International 
Law oj the Oluno Tapanese War, relates that the Japanese admiral 
replied that * as the matters demanded by the British ndmiial 
bdouged to the sphere of international diplomacy, and consequenth 
were outside his official responsibility, they should be communicated 
directly to the Japanese Department of foreign Aflairs **The ide i 
of the British admiral,^ observes Professor Takahashi, ** seemed to be 
not only to claim a right of convoy, which has never been recognized 
by British prize courts, but also to extend it over all waters of the 
lixr East, where British warships were not actually engaging in convo> 
Boon afterwards the matter was settled without any difficulty On 
11th August the Ubder Secretary of the Japanese Foreign Offi(< 
leceived a letter fiom the British Minister in T6ky6 stating that 
theie must he some misunderstanding, and that the British Govern 
merit would never try to interfere with belligerent right " 
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belongs to the ix)rts of the belligerents This, however, 
should not be done in contravention of belligerent nghts 
as defined by the law of nations or by treaty” The 
Spanish Naval Instructions (24th April 1898) m the i 
war with the United States granted unconditional exemi>- 
tion to convoyed neutral ships (article 11) 

A neutral merchant ship, travelling under enemy's 
convoy, places itself, with the assistance of the belligerent 
force, beyond the application of the belligerent nght of 
\isit and search, and thus commits a broach of neutrality 
BeUigerent RtghU — Since the declaration of Pans pro 
vidmg that blockades (see article under this heading m 
ninth edition for general information on the 
^ subject) “ m order to be binding must be efic ctive, 
that IS to say, must be maintained by a force sufficient 
leally to prevent access to the enemy’s coast,” the tendency 
lias been to give a precise form to all the obligations of 
the blockading belligerent Thus it is now generally 
agreed that notification to the neutral should be 
sufficiently detailed to enable neutral vessels to estimate, 
with practical accuracy, the extent of their risks 
French writers consider a general diplomatic notification, 
though desirable, as insufiicient, and hold an individual 
notification to each neutral ship which ])resent8 itself at 
the line of blockade as requisite This theory was applied 
by France in the Fianco German war, and earlier by the 
Northern States in the American Civil Wai The new 
Japanese Prize Law (1894) does not attempt to prescribe 
vny such notification to each ship, but sets out that notice 
()1 block ide to each ship is either actual or constructive 
“ Actual ” it desenbes as being when the master is shown 
to have had knowledge of the blockade, in whatever way 
ho may have acquired such knowledgi , whethei by direct 
wirnmg from a Japanese warship or from any other 
source , “ constructive,” when a notification of its exist 
cnco has been made to the projicr authorities of the State 
to which the vessel belongs, and sufticient time has 
da])sed for such authorities to communicate the notiiica 
tion to the subjects of that nation, whether or not they 
hive in fact communicated it No blockade, however, 
was attempted by the Japanese Government, and the 
application of the rules was not put to the test 

in the Spanish war the United States’ jiroclamation of 
the investment of Cuba stated that an efiicient force would 
be posted, so as to prevent the entrince and exit of 
vessels from the blockaded ports, and that any neutral 
vessel approaching or attempting to leave any of them, 
‘‘without notice or knowledge” of the establishment of 
the blockade, would be duly warned by the commander 
of the blockading forces, who would endorse on her 
register the fact and date of such warning, and where 
such endorsement was made The words “ without notice 
or knowledge ” were explained fully in the instructions to 
blockading vessels (20th June 1898) “Neutral vessels,” 
said these instructions, “ are entitled to notification of a 
blockade before they can be made prize for its attempted 
violation” “The character of this notification is not 
material It may be actual, as by a vessel of the block- 
ading force, or constructive, as by a proclamation of the 
Government maintaining the blockade, or by common 
notoriety If a neutral vessel can be shown to have 
notice of the blockade in any way, she is good prize and 
should be sent in for adjudication , but should the formal 
notice not have been given, the rule of constructive 
knowledge ansmg from notoriety should be construed m a 
manner hboral to the neutral ” Thus the Umted States 
Government abandoned the system of individual notifica- 
tion inserted in the proclamation of 19th April 1861, 
which was only found practicable m the case of vessels 
^^lllch had presumably sailed without notification In 
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such cases it was provided by the more recent instructions 
that they should bo boarded by an ofhcei, who should t ntt r 
the notice in the ship’s log, suth entry to include the name 
of the blockading vessel giving notice, the extent of the 
blockade, and the date uid vciified his official 

signature The vessel was then to be stt fiec, with a 
warning that, should she again attempt to inter the same 
or any other blockaded port, she would be good prize 
Angary^ or Droit cVAnqaiie^ is a contingent belligerent 
nght, arising out of necessity of war, to disj>ose over, use, and 
destroy, if need be, proptsrty l)elonging to neutral 
States^ During the hranco Geimau war im 
minent necessity was pleaded by thi Gerniiu < Government, 
as the justification of using force to stizo ind sink six 
British coal ships in the beine to prevent Inench gun 
boats from running up the river and interfering with tin 
tactics of the German army ojierating on its banks Tin 
captains of the vessels refused to enter into any agreement 
with the eomminding Qeiman geneial, and the vessels 
were then sunk by being fired upon The British Govern 
ment raised no objection to the exercist of the right, and 
confined itself to demanding compensation for the owners, 
which the German Goveinnient declared itself leady to 
I pay Count Bismarck evidently felt tbt use which might 
be made against Germany is a neutral Powei, of such an 
extreme measure, and took care in the corresjKuidcuce with 
the Bntish Government to einphasue the pressing character 
of the danger, whuh could not be otherwise pariied 

A case given in the text-books as another one of angary 
during the seme war was the tenqiorary sii/ure and (on 
version to war purposes of bwiss and Austrian rolling 
stock in Alsaci , without any apparent military necc ssity 
Ordinary private neutral propel ty on belligerent soil, it 
must bo romombered, follows the fate of priviU property 
generally The only distinction betwetn the right of 
angary and tho right of assimilating private neutral ] pro- 
perty to private pioperty g( nerally on belligerent soil whn h 
seems based on reason is that, whereas private pioperty of 
neutrals generally which has remained on Ixlligeient soil is 
sedentary, or, so to sjicak, domiciled there, neutral vessels 
are mere visitors with a distinct external domiiile Ua 
writer thinks the assimilation of neutral i ail way carnagt s 
to neutral vessels m this lespict not unreasonable - 

A neutral State in its corporate capacity, we have seen, 
must abstain from acts which can be of assistance to 
either belligeient, and it is bound to exercise 
reasonable diligence to prevent its territory being 
used as a b ise for belligerent opi rations Tho 
duties of a neutral State as a State go no farther Com 
mercial acts of its citizens, even tho export of arms and 
munitions of wa’* to a belligerent country, do not, in the 
present state of international usage, so long as l)oth 
belligerents are free to profit by such acts alike , involv c 
liability on the jiart ol the neutral State But relief 
from the obligation of repressing breaches of neutrality 
by contraband traffic of subjects has its counterpart in the 
right granted to belligerent warships of visit and seaich 
of neutral mercliant vessels, and m the possible con 
demnation, according to circumstances, of the shij) and 
confiscation of goods held to be contiaband 

Contraband is of two kinds -nbsolutt contraband, suth 
as arms of all kinds, machinery for manulaetuimg amis, 
ammunition, and any materials which are of direct ipplira 
tion in naval or military armaments, and co 7 u/Uional 

' Angaria (from Ayyapos a messenger), a post station. The Frouch 
word hangar or shed is probably ot the some origin ^ 

* Treaties between the Zollverem and Spam (30th March 1868) and 
between Germany and Portugal (2nd March 1872) contain special 
provisions for the fixing of indemnities in case of any forced utilization 
by either State of private jiroperty of the citizens of the other 

b VII — 17 
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coiitrabaud, conBisting of articles which are fit foi, but 
not IK ccssanly of direct, application to hostile uses The 
llntish Admiralty Manual of Prt»e Law (1888), following 
this distinction, enuiiioratis as almohiiely contraband 
arms of all kinds and machinti*y for manufacturing arms , 
ammunition and materials for ammunition, including lead, 
sulphate of jiotasli, muiiato of potash, chlorate of potash, 
ana nitrate of soda , gunpowder and its materials, sidtpetre 
and brimstone , also guncotton iiiihtary equipments and 
frothing, military stores, naval stous, such as masts, 
spars, rudders, and ship tirn her, lump ind coidage, sail 
cloth, pitch and tar, cof»]>(r ht foi sheathing vessels, 
marine engines and tin (ompom iit j)arts theieof, including 
screw propellers, paddh whet Is cylinders, cranks, shafts, 
boilers, tubes foi boiJcis boikr jilates and lire bars, 
marino cement and the imtcrial used m the mumfactuu 
thereof, blue lias and roitlind cements, non in any ot 
the following forms- -anchors, iivct iron, angle iron, round 
bais of iron of from J to J of an me h diameter, rivets, 
strips of non, sheds, plate non exceeding J of an nieh, 
and Low Mooi and Bowling })lates , and as cmuhUonallif 
conirahmol jaovisions and liquors ht for the cousimipticm 
ol aimy or navy, money, tclcgiat>hic materials, such as 
win, ]»oi oils (Ups, platiiu, sulphuiic acid, mateiials foi the 
constiiu turn of i railway, such as iron bars, sleepers, and 
ho forth, (Oil, ha>, hoists, losin, tallow, timbei ^ 

'rill < I issing ot (Oil as conditional contrabind has given 
risi to much coutioveisj Greit Britain has consistently 
Coni During the war ot 1870 the 

hundi and Geiimui w irsliips were only allowed 
to tak( at hnglish poits enough to it turn to a hitnch oi 
(.ciTiun poit Rspcrtnel} In 1 88 'i, dm mg the hranco 
(Mum St c^unpaign, iftci protest by the C%neHc Govern 
111 nt, (^riit Biitam applied the same rule at Ilong Kong 
ind Smgapou During the Bjianish Anient an wai neitlui 
belligerent sc tins to have tU4itcd coal as coni laband In 

the e<isi of the coal ships which weie jm vented from land 
mg their eaigoes at (Mibi, the prevention stems to ha\e 
been (onneeted with the blockaele oiilj At the West 
Atiiuin couftrenco ot 1884 llussia declartd tint she would 
“eategorieally lefuse hei eeuiseut to any articles in any 
treaty, convention, oi instrument whatever which would 
imply” the recognition ot coal is eontiaband of Wii 
(Parlianwnta) 1/ Ainoa, ^0 4,1885) Coal, how 
ever, is so essential to the! prosecution of war that it is 
impossible to avoid classing it as conditional ccmtrabancl, 
so long as such eontiaband is recognized The alternati\e, 
of couise, weiuld be to allow both belligerents freely to 
supply themsdves at neutral ports, anil neutial vessels 
freely to 8U])pl> belligerent coaling stations 

During the Franco Chinese campaign of 1885 and the 
South African wai, there was eontiovcisy as to the legality 
of treating food stuffs as conditional contraband 
Mtuffs Dining the former the subject mattei was rice, 
and the circumstances were exceptional The 
hostilitic s be mg at the outset reprisals, and not actual war, 
Franco at lust exercised no right of search over Biitish 
merchant ships Gieat Britain, on her side, foi the same 

^ The Japanese Prize Law (21«t August 1894) makes the following 
distinction (1) Arms of all kinds brimstone dynamite, nitrate of 
potash, and all goods fit for the purpose of war ej^cluan ely the above 
inontioned goocls are contraband when they are on board a vessel 
wliuli either has a hostile destination or calls at any port of the 
enemy (2) Provisions and liquors money telegraphic matenals 
such as wire platinum, sulphuno acid and rinc porous cups materials 
for the construction of a railwnj as iron bars, sleepers, , coal, 
timber, and so forth the abo\ e mentioned goods are contraband 
goods when the destination of the >essel is either the enemy s fleet at 
Sea or a hostile port, used exclusivch or mainly for naval or military 
equipment When it is clearly known that, though goods detailed m 
the above sections 1 and 2 are found on board a vessel they are 
nitrely for her own use, they cannot be deemed contraband goods 


reason did not object to French war vessels coahng^ 

I victualling, and repairing at British ports On China 

I protesting against this indulgence to France, Great Britain, 
as above stated, put in force her practiee of treating coal as 
contraband, and thereupon France exereised her correspond 
mg belligerent light of searehing British vessels The 
closing of British coaling stations to hrench warships was 
a serious inconvenience to France, and slie proclaimed 
“ that in th(i circumstances in which war was being carried 
on” the cargoes of rice which were being shipped to the 
northein Chinese ports were contraband By depriving 
the Chinese Goveiiiment of part of the annual tribute sent 
from the southern provinces in the form of nee she hoped 
to bring jiressure on the Peking Government This was a 
manifest stretching of the sense of conditional contraband 
Besides, no distinction wxs made as to destination The 
British Government protested, but no cases were brought 
into the Irench jirize courts, and the kgility of the 
measure has never been judicially examined 

The controversy during the South Atriean war was con 
hned to theory In practiee no stojipage of food stuffs stems 
to have taken place, though the fact that the whole abk 
bodied population of the enemy States formed the tighting 
force opposed to Great Britain made it clear that the free 
import of food supplies from abroad helptd the farmer 
soldiers to carry on warfare without the immediate taie 
of r using food crops 

I The two casts cited show the great difficulty of fixing 
the chaiac ter of conditional eontialiand in a waj to pievent 
ubitruy seizures 

Trade Ijctween neutrals has a jjnmd faae light to go 
on, in spite of war, without molt station But it the ulti 

mate destination of goods, though shipptd last 
to a neutral port, is enemy’s terutoiy, then, ac 
cording to the “doetiine of continuous voyagts,” 
the goods may be treated as if they had been slapped to 
the enemy’s territory direct This doctrine, though Anglo 
Sxxon in its origin and development, has been put in force 
by an Italian court in the case of the Bodunjky a Dutch 
\essel which was adjudged good prize on the giound that, 
although bound for libouti, a Irench colonial port, it 
was laden with a piovisicm of arms of a model which had 
gone out ot use, and which could only be intended foi use 
by the Abyssmians, with whom Italy was at war The 
subject has lieen fully discussed by the Institute of Intc r- 
national Law, by whom the following rule has been adopted 
“ Destination to the enemy is presumed where the shipment 
is to one ot the enemy’s ports, or to a neutral port, if it is 
unquestionably proved by the facts that the neutral port 
was only a stage (eta'pd) towaids the enemy as the hnal 
destination ot a single comnurcial operation 

The question of the legality of the doctrine was raised 
by Chantelloi von Bulow during the South Afiican war in 
connexion with the stopping of German ships bound for 
Delagoa Bay, a neutral port He contended that such 

2 The only person in that eminent assembla^je who raised an ob)et 
tion to tlie principle of the doctrine was Die distinguished ranch writer 
on maritime law, M Desjardins, who declined to acknowledge that 
any theory of continuous vojages was or could be consistently with 
the existing law of neutrality, juiidically known to International Law 
He admitted, at the same time, that penalties of contraband would be 
incurred if the shipping to a neutral port were effected merely lu onier 
**to deceive the belligerent as to the real destination of the cargo 
This was the ^lench ruling m the Frau Jlouwim case (26th May 
1856) He proposed to restrict the operation of the doctrine to this 
condition, but was opposed by three Italian Professors of International 
Law, Professors Fusinato, Catellani, and Buzzati, on the ground that 
It would exclude, as it obviously would do the contingency of goods 
shipped to a neutral port, not for the purpose of defrauding the belli 
gerent, but for that of being ultimately delivered to a belligerent not 
in possession of a seaport The article os quoted in the text was also 
supported by the greatest German authority on International Mantime 
Law, Director Perela of the German Admiralty 
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vessels were quite, and at all times, outside belligerent 
jurisdiction, and that only the authorities of the neutral 
[>ort were entitled to stop contraband on its way to a 
belligerent force He did not, howc^c^, press the point, 
and only reserved the right of raising it at a future date ^ 
The procedure employed to ascertain whether a neutral 
vessel carries contraband or not is called T mt and Search^ 
a belligeient right universally recognized and 
justified by the consideiations that inerehant 
ships of the enemy might e\ade cajiture by 
hoisting a neutral flag, if the belligerent had not the right 
of ascertaining the real character of the ship, and that 
private neutral vessels might carry contraband goods and 
gent Tilly help the enemy, if the belligerent had not the 
right of examining their cargo All neutral private vessels 
in time of war are liable to visit by btlligerent warships on 
the high seas and m the territorial \iaters of the belli- 
gerents, but not in the territorial waters of neutral States 
Neutral publu ships are not liable to visit (see above as to 
neutral public ships, mail ships, and convoy) Visit and 
search must be effected at every stage with “as much 
consideration as possible ” (Herr von Bulow, in Reichstag, 
19th January 1900) The visiting offnci first examines 
the ship^s jiapcrs If satisfied that the vessel is not liable 
to detention, ho immediately quits hei It not so satisfied, 
lie ))ioceeds to seirch her It in the couise of the seaich 
he IS satisfic d that the vessel is not liable to detention, the 
starch 18 immediately discontinued The visiting officer 
has the right to inspect iny lockers, stoies, or boxes, and 
III case of refusal to open them he is justified in using such 
cot reive measure as the ease wamnts If after the visit 
and search the commindt r has reason to entertain suspicion, 
ho gives th( master an opportunity of explanation, and 
il the explan ition is unsatisfactoiy ho detains the vessel 
If the seizure turns out after all not to have been justified, 
tlie ship and cargo aie immediately released, and compensa 
tion 18 due for the loss through the detention In the case 
of the stoppage and search of German vessels duiing the 
^outh Africiii war, tho German Ooveinment proposed the 
ippointment of aibitiatois to decide upon the claims foi 
( ompensation, but this was an innovation to which the 
British Government did not xssent 

The consequences of carrying contraband are capture, 
tiial by a belligerent piize court, ind possible confiscation 
of the sliij) and cargo, oi of the cargo alone or 
CMpturt, cargo^ according to the facta of 

iloa^^prtxe agreed as to articles which 

are absolute contraband being liable to capture 
As regards conditional contraband, British law,*^ m so far, 
at least, as coueerns “ naval and victualling stoies,” is less 
seveie, the Lords of the Admiralty being entitled to pur- 
( base sue h stores without condemnation in a prize court 
In practice such purchases are made at the market value 
of the goods, with an additional 10 per cent for loss of 
]>rofit This proceeding is known in International Law 
as the right of preemption It is not, however, as j’^ot 
olhcially recognized on the continent of Europe, though 
the need of some palliative for confiscation, in certain 
cases, IS felt, and some continental jurists, moved by the 
siine desire to distinguish unmistakable from so to speak 
constructive contraband, and protect trade against the 
vexation of uncertainty, have tried to argue conditional 
contraband away altogether 

The tendency, however, among the majority of con- 
tinental authorities is seen in the rule drawn up in 1895, 
after several years of discussion, by the Institute of Inter 
national Law, a body composed exclusively of international 

* Pari Papers, Africa, No 1 (1900) pp 14, 25 
2 The Naval Prize Act, 1864, sect. 38 


junsts of acknoAvltdged status The majority whuh 
adopted it represents authorit itivo opinion in Germany, 
Denmark, Italj, Holland, and Iraiue, shovMng that the 
old antagonism Ixtvvctn the British and continental 
views on conditional coutiaband has i eased to exist To 
prevent confusion the Institutt dt clans tonditional contxi 
band abolislitd, and tin n adds that “ lu \ t rthtltss, the 
belligerent has, at his option and on (onditiou of pijing 
an equitable indunnity, a o/ seqni^tiatma o? pte 

emption as to articles {ohieU) whuh, on their v\a> to a 
port of the enemy, may serve equally for use m v\ai or lu 
peace ” The pioposed rule goes bejond the diuctions of 
the British Prize Act, and it could only come into optiation 
under a verbal alteration ot the Dodaiation of Pans undt i 
which “contraband” alone is cxcipttd iiom the prouctioii 
of the neutral flag, a fact which seems to have escaped tht 
notice of the Institute 

British prize law is at present governed by the Piizc 
Act of 1 8b4 The Prize Manual for tho guulaiu c of British 
naval commanders was le edited by Professoi T L II ol 
land, and reissued 188S Both requiie alteration to 
bung them into harmony with changes which have re 
suited Irorii inroads of legislation even since so lecont a 
date as IbHh A Consolidation Prize Bill, diafted, w( 
believe, by Proitssor Holland, and dealing with the legis 
lative changes which have become necessary, had by 
1902 passed through the House of Lords, and was 
awaiting its turn m the House of Commons I ho British 
Prize Instructions were, at the time of wilting this article, 
also undergoing revision by a committee , appointed by tin 
Government for this piui>ose, but whose work of course 
can only be complete d after the adoption of the new Act 
Absolute Dvfus of Neutyah — hor abstention from direct 
corjwate assistance, see International Law, Lncy Bnt 
I vol XU p 199 et 

I The duty of neutial States to enforee respect for their 
territory has become a veiy serious one A belligeient 
j cannot be allowed to cioss the neutral frontie r 
or ( arry on wai operations in neutial waters, with 
out the same light being granted to the otht r respect for 
belligerent Pursuit ot one force by the othoi oeutnl 
i would amount to waging war on the neutral 
* territory It is agreed among nations that the avoidance 
j of such a contingency is in the interest of them all Dnr 
mg the hranco Oeiman war both I ranee and Germany, as 
belligerents, and Belgium and England, as neutrds, rigor 
ously obseived their duties and enforced their rights, and 
no difficulty occurred It is, nevertheless, com e iv ible that, 
under pressure of military necessity, or on account of an 
overwhelming interest, a powerful belligerent btate would 
cross the territory of a weak neutral State and leave the 
conseciuenees to diplomacy Ihe South African war was 
exceptional, in that the Portuguese Government exposed 
itself to no intei national difliculty through allowing a 
belligerent, whose final victory v\as certain, and of neces 
sity entailed tot il suppression of the conquered belligerent, 
to cross its colonial territory At the same time it is an 
unfortunate precedent of taking advantage of the praetical 
powerlessness of neighbouring neutral States to eommit a 
violation of the law of nations, respect lor which it is a 
primary duty of evjsry self resjiccting State to encouiage 
If, by inadvertence or otherwise, belligerent soldieis 
pass the frontier, they have to be turned back If they 
claim the diod d\mle, they are arrested, dis 
armed, and kept in such a m inner as to render 
it impossible for them to take any furthci part in tho 

® The right of way clanned and acceded to under the Anglo 
Portuguese Treaty of llth June 1891 was a intro right of transit for 
merchandise, and could not in any way be construed as diminishing 
the neutral obligation to a belligerent who was no party to the treaty 
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hoHtihties In the case of temtonal waters, as has 
alriady been pointed out, the neutral State is not in the 
sumo ]> 08 ition as on land, all slaps without distinction 
having a right of innocent iiassagi thiough them llelh- 
g< rent slaps also have the right to enter neutral i)ort8, but 
tlie neutral authority is bound to take precautions to 
prevent any favour being shown to the one party or the 
other 1 

Relative Daiiee of Neutrals — Kolati\c duties embrace 
those duties which citizens arc bound to observe and for 
which Htates incur a i elativc i esponsibility It was 
the non -observance of these relative duties that 
m§ot, dc Britain and tho 

United Steites at tlic elosc of the American Civil 1 
War and whu h brought tlie t'wo countries themselves to the j 
verge of eonflict TJie 'J’leaty of Washington (8th May 
1871) re hiring thewe elifhculties to arbitration defined 
the 8 C()p (3 of the duties in question for all futuie 
l>iirjK)stH between the two peo])lcs (see below, “ Proelama j 
lions e)f Neutrality,” and Inifrnational Law, 9th cd ) 
Under tins tuaty tlie parties bind themselves to use^ ‘‘duo 
dihgeiK ( \v lieie tlie y ha\e “ reasonable ground ” to believe 
that any aets have a l)elligerent character, in “prevent- 
ing” tliom 9’Jioy au bound to prevent — 

(I) Kitting out, arming, or equqqung any vessel , 

(J) The dtpartuK from thenr juusdie tion of any vessel, 
Inving htcii specially adapted in whole or in part within 
HiK h |iinsdietion to warlike uses , 

( 1) 'JMie making use by a belligerent of their ports or 
w iteis as a base ol naval ojie rations against the other , 

' riio ruloH laid down on this Hiibjict by lb« British authorities 
<lunn|., the HpaniHli Anuruan war were as follows — 

Hide 1 Dining tlie continuance ol tin jnisint state of war all ships 
( t wai of oitlier belligerent au prohibited from making use of any 
j|M>rt or loidstead in the United Kingdom tin Isle of Man or the 
e haniiel IslainlK or ol any of ibr Majesty h (olonies or foreign 
posHeKHlonii Ol di pendoiicioH or ol any waters subject to tho territorial 
inrisdution ol tho Hiitish crown as a station or place of resort lor 
any warlike purpose, oi lor the purpose ol obtaining any facilities for 
warlike tquijiiinnt and no ship of war ol utlui belligerent shall 
In re liter bo perniitUd to have mu li jioit, roidstoad oi waters from 
which an) m^ssi 1 ol the otlur billigerent (whetlur thi same shall Im 
a ship ol war or a inorchant ship) shall have jiroviouHly deparUd until 
aliti the txjilrtilion of at least twenty four houis from the departure 
ol siuh luNt moiinoncd vessel bo)oud tin. tcrnloilal jurisdiction ©filer 
M »)( sty 

Hulu 2 If there is now in any smh port, loadstoad, or watcis 
subject to the tdiitorml juiisdicUoii o( the British crown any shiji 
ot war ol utlnr Imlligeunl such ship shall leave such jiort, roa<lstead 
Ol vMiti rs within sin ti tiiiii not less than twtniv lour hours, as shall bo 
leaHonable having icgard to all the ciuiunstauces and the condition 
ot such ship os to u pairs provisions, or things nccissary lor the sub 
mstimeol hertrew, and if after the date Ik loot any ship of war of 
t ither belligeient shall enter any sui h port roadstead, or waters subpf t 
to tin tiiiitornd jurisdh tiou ot the British crown, such ship shall 
lb part and put to sia within twenty four houis after her entrance into 
an\ mull port roadstead or waters except in cose of stress of weather, 
Ol of her requiring provisions oi things nccessaiy for the subsistence 
cd her ttiw oi repairs in either ot such cases the authoiitios ot the 
port Ol the neaiest poit (as tin ease ma) bt) shall require htr to 
put to St a as soon us possible aftei the expiintioii of sucli jwriod of 
twenty loin hours without peimitting her to take in anv supplus 
beyond what lua) be necossary for her immediate use and no siuli 
vessel which inav have bten allowed to remain within British waters 
tor the ]>urpose of nyiuir shall continue in any smh port roadstead, 
oi waters for a louy,< i jieriod than twent> four hours aftei her necessar) 
lepairs shall have Iwin eouqilcted I'rovideck nevertheless that in 
all cases in wlinh there shall Im any vessils (whether ships of war or 
merchant ships) of both the said belligerent parties in tlu same port, 
roadstead or waleis within tho territorial jurisdiction of Her Majesty, 
there shall bo an tntoival of not less than twenty four hours lietwee i 
the dtparture therefrom of anv suvh vessel (whether a ship of war or 
nu reliant ship) of the one lielligereiit and the subsequent departure 
thirefrom of any shiy* of war of the other belligerent , and the time 
hortby limited for the departure of such ships of war respectively 
shall always, in cose of necessity, be extended so far as may be 
nquiBite for giving efltct to this proviso, but no furthei or other 
wise 
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(4) The making use thereof for the purpose of the 
renewal or augmenting of military supplies or arms , 

(5) The making use thereof for the recruitment of men 
(See International Law, 9th ed ) 

The contracting States undertook to bring the rules 
they adopted on this subject to the knowledge of other 
maritime Powers, and to invite them to adopt them also, 
but thus far, it seems, nothing has been done to get them 
accepted among other States Provision had already been 
made to enable the Government to carry them out in the 
hmngn Enlistment Act (9th August 1870) This Act, 
which repeakd the previous one of 1819 on the same 
subject, IS minute in its provisions to prevent enlisting oi 
recruiting men, or the building or the equipping of vessels, 
lor the military service “ of a foreign State at war with % 
fiiendly State” Other States, except the United States 
(which have adopted a similar Act), have not followed the 
example of Great Britain, but leave it to the Central 
Government to deal with the cases, when they may arise, 
as matters of jiublic safety ^ 

There is evident reluctance among foreign States to commit 
tliomsclvea to the obligation of exercising “due diligence It ik 
clear that the duty of a State to forbear from comniittmg any ai t 
which may be of assistance to cither belligerent ran never be 
foimulatcfi as an absolute one in regaid to the acts of private 
|) 0 Hon 8 , meiely within tho neutral jurisdiction In recent tunes 
it has eeitainly beeoiiif iiossible lor States to cxemse a more 
elfcc tive (oiitrol than lormerly over these aets , but at tlu present 
moment, though a much greater latitude is h ft to neutral subjects 
and citizens than is consistent with the idea of strict neutrality, 
there is no iiiovoment to altei the usages to the di advantage of 
neutral inti rests lhat the Genova Arbitral Tribunal iouud in 
lavour of tho United States in tho Alabama case in no way 
implies that International I^avv has as yet undergone any change 
I he tribunal was Ixiund by tlu antecedent hvation of the Wash 
iiigton rules, and laid down no now principle On the othir 
hand the magnitude ol the (n neva award is not likely to promote 
t hangc in tho direction of ini leasing neutral duties, except as part 
ot a gcncial regulation ol neutril and bolhgeicnt lights 

To some extent tho difhculty of determining tlie extent 
of ulative iitutml duty is overcome by tlu issue of pnHlii 
Illations of neutrality , but neutrality and its 
lights and duties arc in no rcsjicct doi^endcnt Proclmmm 
on then being jiroclaimed by the neutial I^ower 
(uunany issiua no pi oclaniation , at least the 
Geiman enipno has issued none in connexion with the 
different wais which have taken place since 1870 Tlu 
Austro Hungarian (government during the same jieruxl 
only in the case of the wai of 1870 itself, and in 1877, 
issued proolariiatiuus, and these probably had objects out 
side tlu oidijuiiy purjioses of pioclaniations of neutrality, 
and its usual practice is the same as that of Germany 
I ranee usually issues a short general proclamation, and 

Rule 3 No ship of war ol cither belligerent shall heicafter be per 
mittotl, while in any such port roadstead or waters subject to the 
territorial jiinsdiction of Her Majesty to take in aii) supplies, except 
]>rovi8ions and such other things as may bo requisite lor the subsistence 
of her crew, and except so much coal only as may be sufficient to 
tarry such vessel to the nearest port of her own tountry or to some 
nearer destination and no coal shall again be supplied to any such 
ship of war m the same or any other port, roadstead, or waters 
subject to the tomtorial jurisdiction ot Her Mi^esty, without special 
liermission, until after the expiration of three months from the tiirit 
when such coal may have been last supplied to her within British 
waters as aforesaid 

Rule 4 Armed ships of either belligerent are interdicted ft cm 
carrying prizes made by them into the ports, harbours, roadsteads, or 
waters of the United Kingdom the Isle of Man, the Channel Islands, 
or any of Her M^est) s i olonies or possessions abroad 

^ The Frinch Penal Code, however contains the following clauses 
covering the Government s powers in this respect — 

Art 84 Whoever shall by hostile acts, not approved by tbe 
Government, expose the State to a declaration of war, shsB be 
punished by banishment and should war foUow, by deportation 

Art 85 Whoever shall, by acts not approved by the Govern 
ment, expose Frenchmen to the nsk of reprisals, shaU be punished by 
banishment. 
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Great Britain a more detailed one, ^hich must be as 
old as the ancient custom ’ of its being publicly read 
from the steps of the Royal Exchange by the sergeant at 
arms and common cnor of the City of Ijondon^ The 
British proclamation practically recites the Foreign Enlist 
ment Act, 1870 (an Act to regulate the conduct of His 
Majesty^s subjects during the existence of hostilities 
between foreign States with which His Majesty is at 
j>eace), admonishes all persons entitled to British pro- 
tection to observe and respect the exorcise of those 
belligerent rights which “We and Oui Rojal Predecessors 
ha\c always claimed to exercise,” and warns them that 
any such persons “breaking, oi endeavouung to break, 
in> blockade lawfully and actually established” by either 
bdligerent, “or carrying officers, soldieis, desiiatches, arms, 
aininunition, military stores, or materials, or article or 
11 tides, considered and deemed to lie contraband of war, 
according to the law or modern usages of nations, for the 
use or service” of either belligerent, “rightfully incur, and 
lie justly liable to, hostile ciiptiire and to the penalties 
denounced by the law of nations m that behalf ” During 
the boutli \frican war no proclamation of neutrality was 
issue d by any country 

Pioclamations of neutrality may bo made to ser\e the twofold 
pin pose of warning the bolligcront of the length to which the 
neutral Oovernmont coiisidors neutial duty to extend, and neutral 
suhjeits of the exceptional measures to uliuh a foieign war e\ 
post s thorn They may also be used to gni olfei t to any inodiii 
idtioii of neutral right or duty ^^huh the iiciitial State may 
consider warranted by special oi alit red cii< iimstances 

No purely mercantile transactions irc considered a 
\iolation of neutrality Six yeirs before the American 
SMieoi WiiTy President Ihtrcc, in his message to 

mrmamaa the Thirty fourth Congress, first session, made 
ammuttirn the following statement —“The laws of the 
*ntutral§ U*^tted States do not forbid their citizens to 
sell to cither of the belligerent Powers articles 
(t{ (ontiaband of war, or to take munitions of war or 
solduis on board their private slaps for transjiortation , 
aid although m so doing the indivuliul exjioses his person 
or pro])crty to some of the hazards of war, las acts do not 
involve I breach of the national neutribtj, nor of them 
selves implicate the OoverniiKut” This is as true a 
st itcmont of international practice to day as then 

Dunng the Franco German war theic wis coriespond 
eticc lietwcen the Prussian diplomatie rcjircscntatives in 
Jjondon and at Washington and the British and United 
States foreign seeretanes concerning shijiinents of arms 
and iiumunitioii to the French aiinns, m which the 
Piiissian Government contended that it w is incompatible 
with stiict neutrality that Irene h agents should be 
immitted to buy up in the neutral countiy, under the 
€>es and with the cognizance ol the neutral Government, 

‘ many thousands of breech loaders, revolvers, and pistols, 
with the requisite ammunition, in ordei to arm therewith 
the French jieople, and make the foimation oi fresh army 
corjis possible aftei the regular armies of Irance had 
ken defeated and surrounded ” Nothing, however, was 
done to prevent the dcjiartun of these suiqjlies Both 
the Biitish and United States Governments claimed entire 
liberty for the traffic m question 

In the ease of loans publicly issued or raised on neutral 
teriitory the position is a little different, inasmuch as the 
neutral State is necessarily cognizant of the fact 
RMMngof restnction, however, is imposed by inter 
wutrm" ^“’f^ional usage, and provided the same rights are 
territory granted to both belligerents, either or both can 
raise money ad libitum in neutral countries 
Thus neutral States did not prevent tlu issue on their 

^ The Ttmes^ 28tli April 189S 
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territory of the Russian war loan of 1876-77 Nor in 
the recent war l>c tween China and Japan was any 
opposition made by Japan to the raising of the Chinese 
loan in London 

Proposed Neutrality Heforms — It has been seen in the 
course of this article that the rules relating to neutrality 
need to be made more clearly asc ertainabh At the Hague 
Peace Conference a suggestion was agiud to, without 
discussion, that a furthtr State confenute should be htld 
for the purpose of dealing speually witli niutralitv 
Later, Count von Bulow, the Gorman (hantellor, m 
connexion with German neutrality during tht Soutli 
African war, referred to this proponal “ \tttnij)ts at a 
settlement,” he said, “have so far invanably failed, owing 
to the obstacles created by the divergent vuws ot the 
different Powers An ondeavoui was evt n madi to incliult 
this question in the deliberations of thi Peace ConfertniL 
at The Hague The solo result was that the Conftremt 
gave expression to the wish that an attempt should bt 
made, by means of subsequent international eonf ere nets, 
on the one hand to deal witli the rights and duties ot 
neutrals, and, on tlie other, with tlic question of private 
projierty at sea The Gorman empire would not withhold 
its concurrence and siippoit, il a proH]) 0 (t were to arise of 
defining more distinctly than hentofore, in conjunction 
with other Powers, the hues lor an international settlement 
of the disputed points of mantiino law ” Botli tin 
Institute of International Law and the International Law 
Association have ajipomted eommitteos foi the examination 
of the whole subject of neutrality In fact, there is i 
distinct movement among the manlimi Staks of tht 
world m favour of revising belligerent rights and neutial 
duties 

War at the piesent day cannot be tondutted without 
involving vital interests of mutral stites Germany 
in the course of tht South Afrit an war showed great 
irritation at the stopjiagc ot certain of her mei chant 
vessels, and Great Britain hod to consent to a modifica 
tion of bolligertnt right undei International Law — a 
modification which, be it said, is a jierftctly jiistifiabh 
one, vi/ , to restrict the right of search for contraband 
of war to a sjiecified area Wo may )h sure that, m 
future wars, powerful neutral States will show, in simil ii 
cases, quite as much irritation as did Germany - 

How far States would go in aecejiting responsibility it 
IS difficult to forecast It has ken said that a State is 
responsible for acts of infringement of neutrality by thosi 
withm its jurisdiction, though it may not jiossc^s i 
machinery to lejiress them Several States, as a f u t 
have no enactments specifically to jninish infnngemtiits of 
neutrality, and others, like France, deal only with violi 
tions of the laws of neutrality as productive of jiubln 
damage or difficulties On the other hand, it is not un 
reasonable to contend that neglect ol a State to enforii 
the laws it jiossesscs entails responsibility for tlu con 
seijueuees, and the abseneo ot reciprocity would not be a 
complete answer to a claim by a State whose laws were le‘^s 
stringent (t Ba) 

Neuville, Alphonse Mario de (1836-188 1 ), 

French painter, was born, the son of wealthy parents, at 
Saint-Omer, France, on 31st May 1836 Prom school he 
went to college, where he took his degree of bacheliei cs 
lettren His taste led him to serve in the navy, and m spite 
of the opjxisitioii of his family he entered the naval scliool 
at Lonent It was here, in 1856, that his artistic in 
stmets first declaied themselves He returned to Sunt 

* Nothing allows more the power of neutral opinion than the fact 
that the United States and Spam during the war of 1898, though they 
had refused to be parties to the Declaration of Pans, found them 
sehes obliged to act in accordance with its proviiions 
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Omer, where his father announced Ins intention c)t starting 
tht youtJi in a public office, but de Ncuvillc obtained his 
pc rmiHHion to become a painter After being refused and 
discouraged by several painters of re[)ute, be was admitted 
to work in Picot’s studio He did not, liowever, r< main 
till rc long, and he was painting by himself when he pro 
duced luB first picture, “ The Fifth Battalion of Chasseurs 
at the Ocrvais Battery (MalakoflT) ” lias work won the 
good opinion of Delacroix In 18G0 de Neu\ilh jiaintcd 
an “ Episode of the taking of Naples by Caribaldi ” foi the 
Artists’ Club in the Hue de IVovence, and sent to the 
Salon in 1861 “The Light Horse Guards in the Trenches 
of the Mamelon Veit ” He aJso made successful illustra 
tions for Le Tour du Mcmde and for Guizots Hisfoty 
of France At the sanu tiiiu he jiainted a number 
of remarkable ]»i< tints “ lli< Attack in tJu Streets of 
Magenta by Zoua\(s and the Light Horse” (1HG4), “A 
Zouave Sen tnn I ” “Iht Battle of San Loitn/o” 

(1867), and “ Disinountt d (*i\ airy crossing the Tchernaia ” 
(1869) In th(S( he showed jiecuhar insight into militaiy 
life, but Ins full powei was not leached till after thewai 
of 1870, in which h( had fought with courage Ho then 
aimed at deputing in his woiks the episodes of that wai, 
and began by repn sinting tin “Bivouac liefcjrc Le Bourget” 
(1872) His faint spit ad rajudly, and was nicreastd by 
“Tlu Last C’aitndgis’ (187 1 see Plate), in which it was 
t asy to disc or ri tht last difftrc nee between the conventional 
tnatiiKiit of military subjects, as practised by Horace 
Vernet, and tliat of a man who had livtd through the life 
lie painted In 1874 the “ light on a Baihoad ” was not 
loss siKttssful, and w is followed by the “Attack on a 
House at Vilhistxil” (1879) and tht “Bailway Bridge 
at htyring” (1877) Tn 1878 the painter e \hibited (not 
at the Gnat hxhibition) “Lt Bouigtt,” the ‘ Surpnst at 
Daybreak,” “Tht Inttrcopttd Dtspatth beaier,” and a 
tonsultiable nuinbti of drawings He also txhibittd in 
Jjondtm some tpisodts of the Zulu wai in 1881 he 
was awarded the giade of offittr of the Jjegion of Honour 
foi his two pie tints “The (Viattcry of Saint Privat ” 
ind “Tht Despatih beaicr” Duiing these >eius de 
Ntu\ilh was at wtnk A\ith Detaille on an impoitant 
though less artistit woik, “The Panorama of Bezonville ” 
l)t Ntuvillo dmd in I’aiis, 18th May 1889 At tht sale 
of his works after his tltjath the State jm! chased for the 
Luxemlumig Museum tht “Bourget” and the “Attack 
nn a Baiiit ided Houst,” both in oils, with a watti coloui 
])utuii, “The Parity,” and a chawing of a “Tureo in 
higliting Trim ” 

8(1 Monuiosifu “ L(h Pdintus Militam^s Pans, 1881 — I)i 
Nenivilh I a i n ette den hiuu^ AiU Pans, 1886 (n I'r) 

NoVAdOLi one of the most westerly of the United 
States of Amoinu, bonndod cm the N by Orogon and 
Idaho, on the E b^ Utah, and on the S and W bj 
California Situated in the and portion of the eountn, 
and with few stuaius a>ailablo for inigatioii, Ee^ada 
tan never, iimhi tlu present climatic conditions, bt tonic 
prominent as an aginultural state In 1900 the area ot 
land reiKirted as imyiroMnl and irrigated was 504,204 
acres, mainly foi glass, alfalfa, and other fomge plants 
'Pile jinncipal cioj> in 1898, apart from foiago crojis, was 
wheat, m which wtici planted 16,700 acres, the product 
luiiig 1,064,271 hushds The live stock interest was 
proportionately of greatci moment than agriculture pro^ior 
In 1898 tho state contained 44,309 horses, 1394 mules 
ind asses, 240,386 tattU, 976,994 shct}>, and 10,441 hogs 
In 1900 there wort 922 miles of railway (valued at 
♦8,618,477), but little building had lieen done m the 
preceding hftoon years The pnxiuction of gold and 
silver, upon which mainly the state clejiencls for its prev 
si»enty, has greatly diminished In 1 900 it was as follows 


gold, ®2, 006,200 silver, coinage value, $1,756,703 , 

giving a total of $ 1,762,90 3 Besides this 3388 tons of lead 
were produced as a by product Nevada was never promi 
nent as a manufactuiing state In 1900 there were 133 
manufacturing establishments (excluding those classihed as 
hand trades and those having a product of less than $500) 
They had a total capital of $1,349,109, an average nunibei 
of 5 34 wage-c arnei s, and products valued at $1,405,827 
At the state capital, Caison, are situated a state prison 
and an orphan home A state hospital for the insane is 
maintained at Heno Tht state mamtains an excellent 
system of ymblic schools Altogether the schools 
numbered, in 1898, 310, u|)Oii which was expended the 
sum of $317,762 The State University at Heno had in 
1898 an income from the state of $32,900, while expenses 
amounted to $28,297 The numbei of instructors was 
28, and it was attended by 360 students In the 

matter of church rnemlieiship, about two thirds of the 
inhabitants art connected with tho Boman Catholic 
Church, the remainder bung eompostd of episcopalians. 
Mormons, Methodists, and Brc sbyte i lans In 1898 the 

total value of real estate, as assessed, was $16,364,696 
of personal projierty, $6,822,995 The net proceeds ot 
mines yielded in taxation the sum of $330,014 , the 

total amount laised by tixation was $983,492 In 1898 
the debt was but $682,611 the revenue $297,997, and 
exjKinses $359,461 B(t(U( 1892, when paities first 
divided ujKm the issue of fret silver, Nevada was in most 
elections a Btpulduan state , but since that ^ear tin 
free silvtr paity has cained each election In the 

rrcHideutial election of 1896, when silver was adopted 
by both Democ mts and Populists, their party earned the 
election by a very laige majoiity The population in 
1890 was 49,701, showing a clecrease of 16,909, oi 
nioie than onefouith, fioni that in 1880 In 1900 it 
was 42, 339, showing a fuitlur decrease Thi pojmlation 
in 1900 included 29,60 3 males and 16,7 32 jemales 
The foreign born iiopuhtion numbered 10,09 3, and tin 
coloured 6930, of whom 1 H were negroes, 1 392 C’hinest, 
228 Japanese, and 9216 induns ()ut of 17 710 adult 
males, 2271 were illiteiate (unable to wnte), of whom 
372 were Chinese and 1398 Indians (h i * ) 

Nov Ad Ay a cit> of Missouri, II S A capital of 
Aernon county, on the Missouri, Kansxs and 3\xas and 
the Missouri Pai i he railways, in the westeni j>art of the 
state, at an altitude of 860 bet It has an elevated level 
site and a regulai ])lan, diMchd into hvi wards It his 
V uied manufactures, meluding a large smelter foi reducing 
the 7111C OKS from the ael|ouung mining district It is the 
seat of Chiistian Universit) ind of Cottery Female College 
It contains also a state inscini isylum Poimlation (1880), 
191 3, (1890), 7262, (1900), 7461, ot whom 239 wire 
loioign 1)01 n and 168 negiues 

Nevis, an island in the I^eewaid Islands gionp, 
British West Indies Bum, sugar, and molasses an 
])ractically the only oxpoits Other products, chiefly loi 
local consumption, arc coin, yams, and swent potatexs 
The island has much decline ei in prosjierity in leeent ytais 
owing to till decay of sugar ])roduction, and it suffered 
from a severe hurricane in 1899 Population (1881), 
11,864, (1891), 1 3,087 (1900), estimated at 15,309 

Primary education is eompulsory Most of the mhabitants 
are Protestants 

NAW AibAny, a city of Indiana, USA, capital 
of Floyd county, on the north bank of the Ohio iivei, 
opposite Louisville, Kentucky, in the southern ]>art 
of the state, at an altitude of 442 feet It lias i level 
site, a regular stre e t plan, and is divided into seven wards 
Besides the river, which is oj>en to navigation thioughout 
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the year, its ways of commerct include lour mihvajs, the 
Baltimore and Ohio South Western, the Chicago, Indiana 
polls and Louisville, the Louisville, Evansville and bt 
Louis, and the Pittsburg, Oineinnati, Chicago and St 
Louis, bringing the city a large business Aided by water 
power from the falls in the Ohio, New Albanj is a 
manufacturing city ot much importance In 1890 it had 
298 manufacturing establishments, with a total capital ol 
$5,342,071 The employes numbered 4506, and tin 
products were valued at $6,631,924 These consisted in 
gloat part of glass and iron and steel goods, the foimer 
having a value of $1,117,000, and the lattei of $1,178,469 
Population (1890), 21,059 , (1900), 20,628, ot whom 1 163 
Wt.re foreign born and 1905 negroes 

NOWArky a miitiKipil borough xnd market town 
in the Newaik parliameiitai) dnision (sinet 1885) ol 
Nottinghamshiie, England, on the ii\(r Tient, 19 mihs 
north east by east ot Nottinghim, and on tlu Afidland ami 
Oieat Northern lailwijs Thtic lu i new public bbiaij 
and public gardens, the 1 ittc i im luding tin luins ot Newaik 
Castle, and a coftic palate has been piesented b> La<l\ 
Ossington Watei w oi ks have b( on constructed at i tost 
ot £120,000 Tlu man ufictu ring iiidustiies ot Newaik 
^.specially brewing, malting, and non woiks, have developed 
eonsideiably of late ytai^ Poimlation (1881), 14,018 
<1901), 14,985 

NOWArky a cit} of Lswlx county, New Teiscv^ 
USA, th( largest city in tlu state It is cm tlu J^issjiu 
liver, 4 miles from New iik Iia> It is iireguliily laid 
out, with broad stiects Kss than hilf ot which ire [uved, 
mainly with gi uiite blocks iiid isphalt Newark is 
upon five gieat trunk lints of i iilvvi}, which coiineet it 
with Ntw \oik Plidub Iphi i, and (dlitr juniits Ihtst 
are the Ctntial ot New Jttst v the Ddawart, Laekawanna 
ind Westtin, thi hiu, tlu L( high \allt}, and tlu 

nnsylvaiiia It toitims xn excdlnit imblu libiai> 
Two of its insmame tomjiiiius haxt combined assits 
exceeding $100,000,000, and eoinbmecl income exceeding 
in tlu year 1899, 'k 11,000,000 lu 1900 it c outlined 
5 319 manufacturing i '»tablislinu nts, vMth a total ci]ntil 
ot $10 5,191,403 Th(> employed 19,550 hands, and tlu 
pioclucts were valued at $1 26,954,049 Tlu in inufactuu 
aie extremdy vaiicd, tlu dm I jnodiuts l« ing is follows 
boots and shoes '^2,5 50,018, bn xd, Ac, '“>2,540,245 
chemicxls, $3,113,095 clothing (mtii s incl v\oin(n’s) 
$2,682,558 , corsits, $1,298,751 lertili/tis, 426,285 
foundry and machine shoj) }nodu<ts, $5,5 56,89 5, haul 
waie, $1,013,409, fur hats, $5,45 5,619 iron ami stttl, 
$1,169,744 , jtwdltiy, $7, 581,217 , leathei, $10,857,192, 
malt liquois, '^8,2 56,468, siddleiy and harness, 
$1,18 4,178, slaughtciing incl meat packing (wholesxh ), 
$3,093,396, varnish, $2,101 8i9 33u assi ssed valuation 

ot real and personal jiroperty in 1900 was $I 50,10(),460 
the tax rate, $22 40 per $1000, iiid tlu net dtbt v\as 
$14,177,641 The ictual income of the city in 1900 v\ is 
$6,080,707, and the total expenditures (exclusive of loins 
repaid) $7,01 1,401 The ch ath rate in 1900 was 18 4 4 |k i 
thousand Pojml itioii ( 1890), 181,8 50 (1900), 246,070, 
jf whom 71,363 wtie foieign born and 6694 negioc s 

NeWArky a city of Ohio, USA, eajutal of Licking 
county, on the Licking uver, the Ohio and h^ric canal, 
and tlxe Bxltimore and Ohio and the Pittsburg, Cmciiiiiati, 
Chicago and St Louis lailways, m tlu eentril part of tlu 
state, at an altitude of 868 teet It is regulirly IxiJ out 
on a level site, and is divided into eight wards It is in a 
feitile fanning region, a country also underlaid by coal 
and producing natural gas The carruigt works ot the 
Baltimore and Ohio Kailrotxd are situated luu, xnd there 
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are extensiv e and v at u d mamit u tin e s Population ( 1 890), 
14,270, (1900), 18,157, ot whom 1 542 vveie forengn born 
and 300 negiot s 

Now Bodfordy 1 sux]M>it dty ot Madhehiisetts, 
Ub\, tapilal of Biistol ( ount), on tlu it tlu 

month ot \eushnet nvti in Hn// iid s P>ij, Ihtlu south 
(istdii piitot tlu stati It his an an i ot 19 sej im 
miles of uncliilxting siiilad, on whuh tlu dt^ h laul out 
VMth i legulii 1)1 in ind divuled into m\ w inis It lias 
tx( client walti supply ind sewd s^stinis it is on i 
biamli of the New \oik, New Jia\en iiul II iitloid Ihiil 
load, xnd has regular steamboat (oniinunu i ion withothei 
points ol Long Island Sound ind tlu udghbouiliood 
Ntw Be (Hold was at one time the lieadquaiteis ot tlu 
\iueiitxn v\h iling fleet, ind with the deeline ut that in 
diistiy the eit} die leased in jnoinineiue In lueiit >e us, 
hov\(vei, the deielopiiu nt ot nianutae tuies has levivcil it 
In 1900 the manufae tilling establishments nuinlxitd ()l^, 
tlu invested capital v^as ’^29,07 3,410, the nei ige nuiul)d 
ot luiiids tm])lo}ed w is 16,109, uid the value ot the juo 
clmts was ^25,681,671 Ot this sum about two thuds 
1 6,748,78 5, ujaewnted ceAtori goods The issessed 
V dilation ot leal xnd ]>eisonul pin])eit> in 1900 v\as 
*^57 884,452, tlu net elebt v\is$5, 17 >,011 and the lati ot 
fixation '“'17 60 pel '^1000 Population (1890) 40,7 5 5 
(1900), 62,412, of whom 25,529 vvtie lonignboiii ami 
1685 mgioes 

Newbern, i city xnd seapent ol Noitli C^iolina, 
I I SA, < ipital ol i\di count}, in tlu dxsti rn jiait 
I ol the state, xt tlu piiution of tlu Nciist aiidlniit nveis, 
it the head ol then estuary It is on tlu Atlantic iml 
Noith Ciioliniand tlu Atlantu (Naist Lim railvNa}s, and 
has legulai steamboit tommunu ition with tlu piimijial 
noithein titles It has a huge tiade in soiithein pine 
iumbei, niial stoics, tobwco, and lotton J^)[)ulatlon 
(1890), 781 5 (1900), 9090, of whom 89 v\eii loieign 

boin and 5878 negiot s 

Now Brig^htOny foimeily i village of iiuhinond 
count}. New 5 oik, I SA, and since 1st Iiniuiiy 189h 
X pait ol tlu 1)01 ough ol lejehmond, one of tlu 1 i\l 
lioioiiglis (onstituting New 5 oik cit} Ol this boi ough 
it toinib tlu hist v\aid It is situated it tlu noitli end ol 
Stxteii Island, icioss New 5 oik upjiei hxiboiii hoin 
Mxnhattan boiough, VMth v\iiuli it is connected b} leiiy 
it hxs luge cotton v\ai(lionsis and vuud manufae tuns 
PopuIation(]8<S0), 12,679 ( 1 890), 16,42 5 ,( 1900), 21 141 
ot whom 6575 vieie fon ign ])oin and 259 lugioes 

New BrigThton, a ))oiougl) of Beaver count}, 
l\ nns}Jvani i, U S A , on llu Btavei iivei ind on bi inches 
f)t the Pe iiMs}lvania lluilioid, in the viestcrn pirt of tlu 
stite, at an iltiUuh of 718 itet It is in the coil legioii, 
ind Ills vuud nuimilietuHs Population (18)S0), 56)5, 
(1890), 56l() (1900), 1)820, of whom 187 weie loHign 

bom and 179 iiegUKs 

Now BritAiny a town and city ol H utfoid count}, 
(N)iinecticut, 1 1 S A , on tlu New^ork, New 1! iven uid 
iJaitloid Ihiilioicl, neai tlu centre ol tlic stite it in 
iltitucle of 179 bet It has extensive uul vuud mum 
Ixctuics, consisting cliullv ol uc)n and biass g))ods lu 
1900 thcic vvcie 226 inanulac tuiing t stablishiiu iits, hiving 
i capital of 8^11, [15,610 employing an aveiage niinihu 
of 84 38 wage eaineis, ind tinning out products valiucl at 
'812,260 782 The siti was settled about 1650, uul was 
(jiigiiially eompiised in tlu towns of Beilin incl hi uning 
ham It was inroiporated is a town in 1850, uid in 1871 
tlu city ot New Biitain, foiiiuily a j>ait only of tlu town, 
w is chartered Pojiulaticm of the town, including tlu 
j city (1890), 19,007 , of the city (1890), 1 (j,5I9 , (1900), 

I 25,998, of whom 9293 were foreign born and I J8 uigiots 
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New Brunswick, a provuK-e of the Domiiuon 
ot Canada, lying between 45 2' and 48 3 N and 

b 5 lb' and 69 1 W Along the Bay of Fund}, and 

rta( huig inland 30 miles, the (ountr} ih aomewhat rugged 
and broken# atid traversed by ndgts rising 500 to 1000 
fttt ibovo Hca h \i 1, with occasional summits 300 feet 
Ingln r This aua is underlain by ro< ks ot the Ijaurentian, 
pit (5iinbrian, (Wnbiian, Devonian, and Loiv<i Carboiii 
icioiis, with < oiisidtrable masHes of intinsni granib 
North ot this, grey sandstonis and ( oiiglomt i iti s ot 
(^uboruferoiis agi cKinjiy a tiiuigiilii ii< i tin iptx ot 
whnh IS mar Oiomoeto Lake, tin south snh extending 
to Nova Scotia ind thi noithi\tst suh to Bithurst 
Along the wcsttin boidir this ik i is tbO to bOO Ittl 
high, but near tht <oast it is lou and Hit North v\(st 
ol thf CarbonibioiiH a bill of 40 to 50 milts ividi is 
odupifd by OidovK lan and pn (’ambiian loimations, with 
laigf niasHis of intiusivi gianit< Tin Oidoviiian is 
eomposid of sihistosi, iriKaKous, ind foliated slitis and 
<[Uait/it<s, in [ilaiis highly alli i< <l ind distuibed Thi 
pi( (Jambiian locks consist of vc ly Jiaid c rystallim itddish 
it Isitc , c hlontic t|iuut/it(s, and fclspatlin and muaceous 
schists 3 In suifact of this icgioii is nigged and broken, 
and tiivcisccl moimlain laiigcs Jiuing an ihvation 
ol 1500 to JOOOficl with iscdatcd ptaks rising 2500 to 
J700 fc«t ibo\(i s( i li vt 1 Tin If m uncli r of tin pioviiun 
to tilt north we st( in boundaiy is o((U]nt(l by Silurian 
lotks, mostly lalt iitons slates, viid slmh s issoeiatod with 
bt (Is of hint stc»n( Tht gtntral Iivtl of this utavaius 
fiom 500 to 800 Utt vMth iiclgt s using miuh higher, ind 
in it IS ioiind some <*t the best agiicultuial land Tin 
whole ]>rovinn has been mantled with ice in tin Bleisto 
(tiK jitiiod, and bonidtiili} ind late i inodific d deposits 
oicU|>y the suitace Mai me (1\\ vntl sand c out lining 
iossil shells aic^ found along tin cots! 

fViAaciO I In (Innate though subject to extumes, is 
health} The iveiagc mean tempt latuic in suiiimii is 
()0 F, and in winlti l*> F The avtiigt riinlall for 
twenty seven ytais (1871 to 1900 inelusivt) was 319 
me lies, and the iveiage snejwlall foi the same ])eiioel was 
99 1 me he s 

f/erme fjaws loi the piote c tion ot g une have bein in 
loiee loi some }tais and iuoe)s( , uii ileou md dm have 
ol la t<^ me lease (I lapull} Tlu hunting giounds though 
many miles in tin nnbioken forest ue le aelily ae ee ssibli 
In J902aii7V(t was passed autlion/ing the exceutne to 
set a[»ait i large iiea of tin highlands it the some e s of 
the Tobi<|U<\ Nijnsie|uit, and Miiainie In n\e is to? a national 
paik and game jnesene Mueh of tins distint iseoveied 
with tho prime \al ioiest, and abounds in beantitiil lakes 
unel ( k ir spaiklnig stie aiiis It is tlie eentie ol tlio best 
Innitmg grouneis in the pioMiue and its seleetioii foi a 
puk will presetie mail} of tJie tin iHaiiiig innn ils ficuu 
teetal extinction 

Ana (Ui(f Pi^jiulatniu -The aiea ol the piovniee is 
about 27,911 s<|uiie nnhs, will? a population pel sejuaie 
mile ol 119 The lolieew mg statist le s show the population 
aieoidmg to sex, (Heupatiou, and laie 

is I ISM isti nxn 

lolal population ►ut 121,211 121,202 111120 

fn 1901 time v\ou 1)2,700 famihes, l()8,b59 nialiH und 
lf>2, 181 females 

OicufKitwm ot thi J\o/*/i ifi 7cS9/ — Agriculture, 
tisheries, and mining, 55,705 douiestie anel |>ers()uai 
sciMte, 17,4 37 manufaetuus and nuehanienl industiies, 
18,707, professional, 38b 1 li lele and tmnsportatioii, 
1 J 005 , ntm ])rodue tne 1712 

111 the eensus ot 1901 the oiigni of the peo])le is gi\cn 
as follows hnglish, 104 701 Irish, 8 18 > Scottish, 


48,310, Dutch, 3623, French, 79,988, German, 3830, 
Indian, 1309, negro, 1368, and the remaining 4606 
belong to twenty difierent nationalities Of the whole 
population, 329,567 were either born in Canada or are 
now naturalisEcd citirens 

Comttitvtifm and (rovemment — The province is repre 
sented in the Federal Parliament by ten senators, appointed 
Tor life*, and fourteen members of the* House of Commons, 
elected tor a term of five years Since the abolition of 
tlu Jjegislative Council in 1892 i>rovincial affairs have 
bee 11 managed by a lieutenant governor and executive 
council ot SIX paid members, and from one to four without 
|K)rtf olios, ind tho IIouso ot Assembly, composed of forty 
SIX numbers, elec tod foi a tcnii of four years 

Itilujion — In 1901 the principal religious denominations 
ind their adherents were as tollows — Church of England, 
41,7b7 , Church of Rome, 125,698 , Piesbytinans, 39,424 , 
Afe thodists, 35,97 5 Baptists, 80,946, Congiegationalists, 
ion, Disciples of Christ, 1640, Adventists, 1124 

EdtuaUon — The totil expenditure for schools m 1901 
was 8»600, DO, including tho Goveinment grant to teachers 
amounting to '^^161,952 In 1882, v\ith a population of 
121,23 3, tlu numhor of schools w is 1411, there were 
1415 ttacheis, anel the pupils numbered 52,667 In 
1901, with a population of 331,120, thou were 1741 
schools, 1811 teaeheis, and bb,760 pupils Tlu re au 
Ihtee (haiteied institutions vvhic h gi int academic degrees, 
\i/, the llnneisity of New Bninswiek, Fuderuton, the 
1 nive*rHil> of Mount Allison C^ollegt, Siekville, and St 
losephN College Afc mrame ook, VV esti norland eount} 

Fnmme —The ])iovinee has nureaseel its revenue by 
imposing sneeessiou duties on estates above a certain 
\alue, by levying a tax on banks, insuriiieo eompanies, 
telegri}»h aiul tele])hone companies, Ae , and by taking 
\ share of the jiroeteels ot htjuoi luenees Thi total 
itveiiiio in 1901 was *^1,0 3I,2(>7, ineluding ‘V275,()92 
itetivcel tiom tho Donnmon Govt ninient on an old i ill 
w iy (lull, and the exjunditiiie *^9 10, 34b, tlu gioss 
debt 3, 17b, 502, and the issets, not including pubht 
buildings, ^»700,2 38 A5ihu ol pulilu buildings about 
'^370,000 (5own lands, 7,000,000 acres at Nl jiei acre 
miniminn value 

Dfteffif New Bruijswn k tonus the eighth military dis 
tiict 111 the nuliti i of ( ^uiada 33i( ae tive force is eomjioscd 
of one legiine nt of eavaliy (4 scjunbons), two batteiies of 
held utilleiy and one regiment ot gunson aitillery, one 
company ot engineers, ind five legimentscjf infantry and 
iirtes, a total of 209 ofheeis and 2359 non eommissioned 
ofliceiH and nun, logetlui with i permaiitnt tone, one 
eompaii} (Fredciicton) ot tlie Bo} il Canadi in Regiment 
of Infanti}, ind No 8 Beaiti Company Afedical CWph 

Ptoiluction and // — Although many mint mis 

of teonoinii luijjoitaiue ait known to oetui in the 
piovinet, not mueh piogiess lias}et been mule in mining 
as tho cpiantit} ol cue in most easts has ])een limited 
Bolings au now being can u el on foi eoal and oil The 
mineral piodiietion in 1901 was valued at f450,000 
Tht total numbei of occn]>itis of land m 1891 was 
40,8 3b, of these 37,85 3 were owneis, 2860 tenants, and 
12 3 employes Mueh attentiejii has been given to the 
CO operative mamifaeture of butter and cheese, and 
the dairy school at Sussex has done good work in dis 
seinnuiting knowknlge regarding these subjects In 1901 
then were 56 factories m o]ieratioii, which made 1,887, 370 
|M)undM of cheese, the value of whieh was 1^175,205, 
there were also 55 factories, which produced 542,626 
jioniids of butter, valued at fill, 043 These amounts 
are exclusive of huge ejuantitios of home made butter 
and theese Tht acreage and state of lands occupied 
is allow n as follows — m 1891 the acres were — total 
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occupied, 4,471,250, total improved, 1,509,790, under 
crop, 1,018,704 , m pasture, 479,607 , woodland and 
forest, 2,961,460, gardens and orchards, 11,479 The 
largest crops are oats, buckwheat, and potatoes, but 
liarley, wheat, pulse, and rje are also grown In 1901 
there were shipped to transatlantic ports 398,874,725 
superficial feet of deal, (kc, and 6317 tons of timber 
Of the former St John contributed 176,295,257, and tin 
port of Miramichi 125,664,411 The total value of the 
products of the forest exjK)rtcd m 1899 was $6,148,900 
Animals and their products in 1891 were horses, 
59,773, oxen, 7510, milch cows, 106,649, other homed 
cattle, 90,533, sheep, 182,941 , swine, 50,945, domestic 
fowl, 662,413, cheese, 39,716 lb, butter, 7,798,268 lb, 
wool, 692,898 lb 

Fisheries — Provision is made for the distribution of 
$160,000 annually among fishermen and vessels Ot 
this amount New Biunswick received $13,563 in 1900, 
divided among 214 vessels (2969 tons) and 890 men, 
670 boats and 1184 men In the same year the total 
number of vessels emfiloyed in the fisheries was 299 
(4058 tons) manned by 1080 men, and 7050 boats 
manned by 11,559 men 5440 insrsons were employed 
m the lobster canneiies The total value of vessels, boats, 
nets, lobster canneries, fish houses, and all other materul 
used in the fisheries was approximately $2,361,087 The 
value of the fisheries lor 1900 was $1,769,742, of which 
the most important items were herring, $919,619 , 
lobsters, $506,381, sardines, $293,945, cod, $145,618, 
and salmon, $246,540 Fish products, $223,544 

Manufactures — Considcrahlo progress has been made m the 
manufacture of cotton and piiln In 1891 there were 6 cotton 
mills employing 1752 hands, ana the value of the finished prod lat 
was $1,750,000 Four mills for the maiiulacture of ]>ulp have 
been erected, 2 at Chatham and 2 near St John with a total 
capacity of 140 tons ot pulp every 24 hours As large areas aie 
covered by a heavy giowth of spnicc, the hist wood lor making 
pulp, there is room for great expansion in this industry In 1891 
the number of manufacturing establishments was 5429 cajiital 
invested, $15,821,855, hands employed, 26,675, total wages 
$5,970,914 , total value of riw mateiial, $12,501,453 and tlu 
value of the artulcs prodiued, $21,849 656 In 1885 the exports 
amounted to $6,489,293, and the imjiorts to $5 972 816 in 1901 
the former reathed $14, 88b, 454 and the latter $0,741 848 

Shipping and Navigaiwn — file registry books for 1900 show 
that there were 927 sailing vessels aiirt steamers, not toniia^t, 
78 708 of these 122 were steamers gross tonnage, 10,247 In the 
same year 22 new vessels were built and registered , tonnaee, 762 

Itoads and Railwaifs — Iho proviniial Government has re 
placed maiiywoodiii highway bridges by permanent stiuetuns 
of masonry and steel Amongst new railways are the New llruus 
wick and Piinco hdward Island liailway fiom Saekville to Cipe 
Tormontino the Moncton and Budoiuhe Railway, fioin Moncton 
to liuetouche, on Northumbeilaml Stiait the Kent Northoin 
Railway, from the Intoreoloiiial Railway to Riehibucto and Pal 
iiierston , the Caraquette Railway and Gulf Shore Rtiilway, fiom 
the Intercolonial near Bathurst to Iraeadu the Rostigoiu he and 
Victoria Railway under construction , the Albert South orn Rail 
way, from Albert to Alma , the G<ntral Riiilway, from Noitoii on 
the Intercolonial to Chipmaii in Queens county the Canada 
Eastern, connecting Frodoiieton with Chatham and Loggieville , 
St lohn Valley and Rivuro dii loop Railway, from Irederuton 
to Woodstock (6 miles), under ( onstriiction , York and Cailetoii 
Railway, from junction with the C>anada Eastern Railway atCioss 
Creek station to Stanley , and the extension of the Central Rail 
way from ( hipinan to fredcricton, under construction Ihe lail 
ways west of the St John river and the line on the cast side from 
Fredericton to Andover are owned and worked by the Canadian 
Pacihc Railway Company, except the Shore I ino liailway, between 
St John and St Stojuion In 1901 there were 1444 miles of rail 
way in operation Telephone lines connect most of the principal 
places, and are also useci in country settlements 

Towns — The cities and towns are Iredeneton, 7117, the 
capital St John, 40,711 , Moncton 0026 , Chatham, 4868 
St Stephen 2840 Campbelltown, 2652 , Sackv ille 1876 Wood 
stock, 2984 Richibucto, 1700 , Bathurst, 1650 , St Andrews, a 
favourite summer resort, 1800 , St George, the seat of an extensive 
granite industry, 850 , Dalhousie, 1000 , Sussex, noted for its 
dairy products, 1500 , Marysville has extensive lumber trade, 


and one of the largest tottoii mills m the Doiunium, 1892 , Hills 
borough, noted for valuable g>psuni ciuarnos 700 Milltown has 
extensive lumber tratle and cotton iuiUh, 2146 Dorchester is 
the seat of the Maritime Ptiiib ntiar} 1000 

See Qesnek hrumimk 1847 IIwnay History of 

Acadia —Dawson tatdian ( cologg — Mviihkw Bviifv, 

I* I IS, CuAlMFKs in Ueol Snney Afpo/M 1870 71 to 1902* 
Bulletins of Natural IJistoiy honcty oj ^tw J^nnisuick (ol/et 
ttons of the Historical Society v/ New Binnsu iJ riocecdnigs of 
the Boyal Society oj Canada J VV ) 

New Brunswick, a city of New Jersey, USA, 
capital of Middlesex count), on the Kantan rivu and th« 
Ptnnsyhania Ilailioad It has txknsivi nmnufac tints, 
largely of indiarubbcr and non and steel goods llutgcrs 
Colkgt, including the statt nitdmmeal and agiKultuiil 
college, now a part of it, m 1899 hid 55 matnictors and 
306 students Its total iiicomt during tint year was 
$67,253 Population (1890), 18,603, (1900), 20,006 

Newburff, a city of Oiange county, New \oik, 
USA, on the west bank of the Hudson imi, 60 nubs 
above New York It has four railways, tlu New York, 
New Haven and Hartford, the Ntw \ork Central am I 
Hudson Hivcr, the Lrit, and the West Shore In 1900 it 
contained 25 J manufacturing t stablishim nts, with a total 
capital of $5,211,536, ind tnqdoying 1926 hands Tlu 
products were valued at $6,497,088, the chiif ittms being 
clothing, valued at $1,594,475, and foundiy and inachini 
shop products, valued at $513,356 Population (1890), 
23,087 , (1900), 24,943, of whom 4146 wire foreign boin 
and 558 negroes 

NOWbur/p municipal borough and market town in 
the Newbury parliamentary division of 13e rkshire , Lnglaiul, 
on the river Rennet, 17 miles west by south of Jleaeling by 
rail Municipal buildings have bet ii cret ted, and a thoi ough 
system of drainage has been lud down Newbury pos 
scsscs the right to elect boys and girls to Christ s Hospital 
All houscholelcrs may vote A very imjiortant wool 
market is held annually m July There arc) well prcseivi d 
specimens of ancient houses Population (1881), 10,144 , 
(1901), 11,061 

Newburyp John Strong (1822- 1892), 

American geologist, was bom at Windsor, Conn , on 22iid 
December 1822, and received a medical education In 
1851 he settled in practice at Cleveland, but in 1855 ho 
was appointed surgeon and geologist to an exploring i>arty 
in northern Calilornia, and in 1857 his n ports on the 
geology, botany, and zoology were published Iktweni 
then and 1861 he was employed on similai work m the 
region of the Colorado river, and his researches over i 
large area of previously unknown country in C’olorado 
Utah, Arizona, and New Mexico were reeogni/ed as of 
high value During the Civil War he did important work 
as a member of the U S banitaiy (^omnnssum, his 
oiganizmg capacity being specially marked during the 
operations in the Mississippi valley In 1866 he was 
appointed professor ot geology and ])aheontology at the 
Columbia School of Mines, where he started a magnifieciit 
collection of 8|)ccimen8 , in 1869 he was made state 
geologist of Ohio and diiector of the Geological Siiivey 
there, and in 1884 paleontologist to the U S Geologic ul 
Purvey His wdrk was recognized by his inclusion in 
most of the learned societies of America and the Old 
World , ho received the Murchison medal of the Geologic il 
Society of London in 1888, and was president of the 
American Association for the Advancement of Science 
(1867), of the New York Academy of Sciences (1867-91), 
and of the International Congress of Geologists (1891) 
He published several volumes dealing witli his own subjects 
He died at New Haven, Conn , on 7th December 1892 

S VII — i8 
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N#WburypOrt| a city and seaport of Massa* 
tlmsetts, U B A., capital of Essex county, on the south side 
of the Ml rriinac river, 3 miles above its mouth, and on a 
lini of the Boston and Maine Hailroad, in the north-eastern 
pirt of the state Formerly prominent in shipbuilding 
and as a whale hshing port, its industries now mainly com 
prise the manufacture of boots and shoes, cotton goods, kc 
1 1 still possesses some commerce and fishcnta Population 
(1890), 13,047 , (1895), 14,552 , (1900), 14,478 of whom 
J863 were foreign lioru and 97 negroes 

Now OflilSClOlllAf a French island in the Pacific, 
at the southern extremity of Melanesia, with an area of 
5,187,000 acres, or about 8100 square miles In 1898 
the population numbered 52,750, consisting of 5585 
colonists, 1714 soldiers, 1762 officials, 11,874 natives, 
1829 labouiers from the. New Hebrides, India, and China, 
7477 convicts condemned to short periods of imprisonment, 
and 2515 freed but restricted as to residence The centres 
of population aie Noumea, the capital, with 6968 in 
habitants, of whom 4010 are free, Bourail, an agricultural 
])enitontiary (1800), La Foa, in tlie centre of the coffee 
plantations, Moindu, St Louis, and Bt Vincent Since the 
great Kanaka insurrection of 1878, order has bc^en mam 
tamed witiiout mb rruption The colony is administered 
by a govcinoi, who excicises imhtaiy jiower through a 
manne infantry colonel, and eivil power with the assistance 
of a jirivy council, a director of thc» interior, a judicial 
head, and a duet tor ol the pcnikntiary administration 
Them IS also an elective gcmeial council Noumea is the 
scat of a siipe i lot tribunal, a tribunal of first instance, and 
a tiibunal of commerce The island and its deiiendencies 
are divided into hve arrondissemc nts Noumea alone has 
(since 1879) a mumeipality, other localities being ad 
muustcred by commissions The lot4il budget for 1900 
] balanced at 3,107,876 francs More than half of the 
expenditiuc^ of Iianco, 6,643,748 francs, is incurred for 
the i>enul establishment 

Ol tho w1h) 1(5 area of tlio colony more tlian ono half is mouii 
tainons ftOO sejuaro niiloH arci occupied by furiistH ca{)ablo of being 
workod , 1000 arc in pahturo land and 1000 coiiHist of cultivable 
landM in alluvial \ allots \chcro cotb c, luai/c, tobacco, sugar cane, 
tho vino, cogotabloH, jMitatoos, and Humo ot tiu cereals are gro>\n 
with HUocesM Cortoo was iiitiodvuod about 1870, and so well has 
it proHporod that tlioro aro now at hast l,f»00,000 coftco bushes 
e^hoa}) agnoultural labour is supphul by tlio convicts, by the 
Iiboratod conviots, the Kanakas and labouiors from tho Now 
llohridoH Tho soil is m three domains that ol tho state, for 
tho 'Working ol which coiutssions may b( grautod undei tho 
douroo of 1897 that of tho ponittntiaiy udmi lustration, 400 
s<[Udro iniloH , and that of tho native nsorvi Notwithstanding 
thou wealth, tho forests are not woiked Iho colony contains, 
besides many horses 1 10,000 hoad ot cattle and sheep, and the 
meat jiresorv ing industry lias begun The mimral dcjiosits are 
abundant Gold is found in the valley of the Dialiot, as well as 
lead and co}»por at Balado Iron is found everywhere The 
yearly outjmt ol inokol exceeds 20,000 tons , of chrome, 2600 
tons , and these minerals, with cobalt, constitute the character 
istio wealth ol the island Coal covois more than 450 square 
miles in hve basins, and kaolin is tound in places Gyjisum 
and marble also discrvo mention Ihe industries have not made 
groat ]>rogres8 Ihe duel mdustiial ostablishmonts are smelt 
ing furnaios lor cobalt, meat preserving works at Ouaco, sugar 
woiks and distilleries at Noumea and ba loa, tobacco, oil and 
soap lactones at Noiiiiit^a The comimrce in 1888 amounted to 
1480,000, ol wliuli JL200 000 represented tho trade with liaiui 
In 1900 the total was £820,000, of which £480,000 was for iiii 
iiorts and £140 000 for exports, the share of ranee in that ytar 
having been 4^ pi i emt of imports and 47 jHir cent ol cxjKirts 
Ihe island takis wines, spirits, tissues, clothing, and iron 
mongory , and sends on s nickel, cobalt chrome, cornier to the 
amount annually ol £208,000, preserved moats and hiJcb, £20,000 
to £24,000, collet and colonial produce to a hko amount In 
1898 the shipmontb ot eotfeo reaciied 296 tons Ihore are as yot 
only 125 mifes of carriage roads, but in the mountainous regions 
there are many footpaths 

uinnexsfi iHimids — The islands annexed to Now Caledonia arc 
1) tho IsLK OF Pines, 30 miles south east, with a population of 


NEWCASTLE 

600 A decree of 1886 assigned the uland as a place for hardened 
criminals (2) The Wailis Aiichipelaoo, placed under the 
Kiencli protectorate on 5th Apnl 1887, and for administrative 
purposes connected with New Caledonia by decree ol 27th 
November 1888 There is a French Resident in the islands, which 
since 1891 have been connected by a regular service with Noumea 
The archipelago, lying to the north east of Iiji, in about 13” 2' S 
and 176 \V , has an area of 40 square miles Tho princi|}al 
islands are Uea, of volcanic formation and surrounded with coral, 
and Nukuatea It was a missionary, lather Bataillon, who in 
1837 first bi ought the influence of France to bear on the natives 
Ihese, about 4500 m number, are of Polynesian race and hve on 
yams, and are gintle and industiious The trade of the islands 
IS mainly with Samoa, whence cottons and iron goods are im 
ported, and to which copra and roots are exported (3) The 
Lovai rv Islands, 60 miles east of Now Caledonia, oonsist of 
ilirio large and a multitude of small islands, with a total area 
ol 800 square miles The population amounts to 14,800 The 
natives cultivatt the banana and yams, and ex^iort sandal wood 
(4) The Union Islands, 170 miles north west of New Caledonia, 
are almost barren (5) Tho islands of Fotuna and Alofa, 
discovered in 1616, to the south east of the Wallis Islands, were 
placed under the I rench protectorate by decree of 16th February 
1888 They have 1500 inhabitants 

The Nfw Hekkides aie not classed among the possessions of 
Franco, but aro under the joint supervision and protectorate of 
I lance and Great Britain The convention of 24th October 1887 
entrusted to a mixed commission of naval officers on the British 
and French stations in the Pacific the duty of protecting life and 
projierty Iranoe, having withdrawn her garrisons, engaged not 
to send her convicts to the archi]jelago 

See Gallet La Nouvelle CalSdonie Noum6a, 1884 — Lb 
CuAiiiiEK New Caledonia Pans, 1886 — Legkand Au Pay$ 
des Canaquea Pans, 1893 — Lemiuf La Coltrmsation en 
Nouvelle Cal4donu Pans L Annie ColomalCy (p L ) 

Nawcajrtle, the second city of New South Wales, 
both as regards trade and population, situated at the 
mouth of the river Hunter, about 62 miles north of 
Sydney, in 32“ 55 S and 151 49 L It is the scat 
of a Church of England bishopric, and there are numei ous 
churches of all denominations The New South Wales 
Government has spent very large sums on the construction 
of breakwaters and training walls and on dredging and 
blasting, so that it may now bo reckoned m most 
respects an excellent port, though it is dangerous to 
enter during east south-east gales The amount of silt, 
sand, and rock removed during 1899 was 2,183,000 tons 
Newcastle comprises, besides the city proper, various 
suburbs thise, with their population m 1901, were 
Newcastle (city), 12,988, Stockton, 2549, Carrington, 
2547, Wickham, 7752, Hamilton, 6124, Merewether, 
4547 , Adamstown, 2420, Waiatah, 3080, New Lambton, 
1578, Lambton, 3159, Wall send, 3820, and Plattsburg, 
3177, making the total population of the city and suburbs 
53,741 There are 23 coal mines at Newcastle and m 
Its immediate vicinity, as well as 34 mines in ihe sur- 
rounding district, of which Newcastle is the shipping 
poit These mines employed, m 1899, 7815 hands, and 
the quantity of coal raised was 3,259,700 tons, of which 
about 600,000 tons were sent to Sydney, and 2,478,400 
tons exported to places outside New bouth Wales There 
18 a growing tiade in other articles than coal, and m 
1899, out of a total export of £1,630,814, the value of 
coal was £882,857, and of other goods £747,957 , in 
eluded in this sum was wool valued at £529,876, horses 
£32,579, cattle £17,289, preserved meat £48,000, silver 
lead £36,905, and copper ingots £15,674 Biscuit- 
making is one of the most important manufactures, one 
establishment employing 500 hands Newcastle is the 
fourth port of Australasia, ranking after Sydney, Mel- 
bouine, and Adelaide During 1899, 973 deep sea 
vessels, with a tonnage of 1,283,620 tons, entered the 
poit, the majority of those vessels arrived m ballast In 
the same year 974 vessels, of 1,283,157 tons, cleared 
directly from Newcastle, nearly every country of the globe 
being represented Tho Government owns nearly all the 
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wharfage, and has constructed nearly 13,000 feet of 
frontage The wharves are equip|)ed with steam and 
hydrauhc cranes capable of shipping 25,000 tons a day 

Newcastle is represented in Parliament by six meml^ers, and 
there are twelve municipalities looking after the local affairs of 
the city and suburbs, though one iiould sufhee The total 
roveuuo of these niunitipdities iii 1899 was AJ8,183, ut whioh 
£24,881 was derived trom rates and chaiges placed directly on 
assessed propeities The disbursonionts amounted to £38,810 
ihe capital value of all iiropertios liable to assessmeut was 
£5,430,700, and the annual value £316,270 Iho combmod 
delds of the municipalities amounted to £142,498 Thoio were, 
in 1899, 10,414 dwellings in these municipalities, and 217 miles 
ol streets, of which only 96 milps woio properly macadami/td 
Newcastle city Hamilton, Merewethnr and Wickham have each 
twelve aldermen , the othei eight niunici|mlitie8 have nine oai h 
The water supply of the Hunter nvor district, of which the 
twelve municipalities form part, is pumped direct from tho 
Hunter river, a^ut a mile and a halt above West Maitland and 
18 hnally drawn ofi to six local reservoirs The capital cost ot 
tho works was £519,000 Only a small part of Newcastle and 
siibmbs IS regularly drained In tho city jiropor there wore, in 
1899, 12i miles of drainage, constructed at a cost ot £18 251 
Newcastle and 1 ambton are supplied with electric light hv then 
respective municipal councils , the local council ot Waiataii owns 
its own gas works, and theie are also two private companies sup 
]dying the city and suburbs with gas Oommumcatioii between 
the \ arious pai ts is maintained hy tramways and feny boats 1 he 
trreat Northern Railway runs fiom Newcastle to Wallaugaira, on 
the Queensland bolder, where it joins tho Queensland lailw cy 
system , at Hamilton the railway fiom Sydney joins the Noi thorn 
hjstem, at a point 102 miles distant fiom Sydney Ihcio ih 
tramway communication with Plattsburg, 'lighos Hill, and 
Merewether Steam ferry boats run at short intervals acioss 
the harbour to Stockton and Bullock Island Iho Govoinmciit 
has established a technioal college and museum and 17 ]>ubhc 
bchools, several ut which have fiom 750 to 1100 pupils on then 
lolls Ihe Roman Catholic Church has 15 schools, home of 
which are of considerable size, and there are 11 private tin 
denominational schools and colleges Xherc is a school of aits 
or mechanics institute in tho city and in each subuib the 
Newcastle School of Arts is a handsome building, Aith a libiary 
ol 15,000 volumes, tine reading room, lecture hall, and class rooms 
Ihero IS a large hospital for the insane, two general hospitals 
subsidized by the state, and tho Wallseiid Hospital There are 
also seveial subsidized chan table institutions The Victoria 
Theatie was erected in 1891, at a cost of £20,000 The Anglican 
Cathedral of Christ Church, in course of erection, will cost 
£20,000 Several of the other churches are handsome buildings 
Amongst other prominent public buildings are the I aw Courts, 
the School ot Minos and Trades Hall, and ihe Post and Telegiaph 
Olhcc, all excellently designed The municipality has provided 
< vcellent salt water swimming baths in Newcomen Street The 
town and harbour ire defended by Joit Sciatclilcj, on Allans 
Hill The climate is not unlike that of Sydue}, excejit that 
it 18 a little hotter and there is a somewhat smallei raiuiall 
The mean temperature is 04 6 , the mean summei temperature 
being 72 4 , and the moan winter 55 6 Tho lughest looorded 
tc’inperatuie over a long senes ol jears was 107 5 , iiid the 
lowest 31 3 The average rainfall is 48 inches per annum, and 
the number of lainy days 128 {l A C ) 

NeWCAStiOf a city in the western part of Puin 
«ylvania, USA, cajiital of Lawrence county, at the 
function of the Shenango and Ntahannock rivers and at 
the intersection of five railways, altitude 814 feet It is 
in the coal mining region, and has extensive paper, glass, 
iron, and steel works, including blast furn ices and machine 
shops Population (1890), 11,G00, (1900), 28,339, of 
whom 5324 wore foreign born and 463 negroes 

N^WCSUltlO-On-TynOf a city of Noithumber 
laud, England, 273 miles north north west of London by 
rail, on the liver Tyne, 8 miles from its mouth, with 
stations ou the North Intern Railway and branch lines 
The central station has received very extensive additions, 
and 18 connected with the south by a new niilway bridge, 
and with the Blyth and Tyne station by an underground 
lino Population (1881), 146,000, (1891), 186,300, 
(1901), 214,803 , but m 1899 the area was increased 
largely east and west — following the course of tho river — 
to 5400 acres The rateable value of the union increased 


from £715,000 m 1881 to £1,279,713 in 1901 New 
castle 18 the largest undivided parliamentary lonstituency 
in the United Kingdom, returning two mcmlKrs, with 
35,983 voters The govermuemt is >ested m a mayor, 16 
aldernuii, and 48 town couiriHoih In 1899 theie* wtie 
7780 biiths, 4887 deaths, ami 2280 mairiages , tin biith 
rate was 316 jier 1000, tlie diathiate 20 per 1000 
Tho water supply is in the hands of i company Ihe 
reservoirs have a water aioa of 854 at us and a eapacity 
of 5,051, U6, 362 gallons, providing tor 500,000 jieople 
A gas company (mte 28 jnr 1000 cubic tut) and two 
electric light comjianies light the town A B^^tem of 
electric tiamears is in o])erition 'Phe coifioiation lias 
organized an exctlhnt ])oliee force and Im biigadt, and 
established baths and washhouses in populous dibtints 
Clubs for working men, of which there are seven, aie m 
interesting social leatuit Very few of the old buildings 
remain The Castle, Black Cate, and some Pli/abttban 
houses ou the feide and Sandliill are all that jioint to 
bygone days Of churches, the cathedral of St Nicholas 
lias Ixen impro\td at a eobt of £20,000, especially tine 
are the chon stalls, chancel, and alabaster reiedos St 
George s, Jesmond, built by the late Mi Chailes Mitchell, 
IS a landnuik for miles around, and is celebrated for its 
beautitul interioi lour other new Established chuielies 
have been erected, and tho Noneonfoi mists ha\e also built 
many places of worship, cbpeeially in lismond, now the 
chief residential quaittr Among scieiitilic institutions 
may l^e mentioned the Liteiaiy anel Plnlosophual Society, 
the buildings ol which, after being burnt down in 1 893, have 
been restoied and t \ tended , the Anti(|uaiian Society , the 
Mining Institute , the Natural History Musi nm , and the 
Tyueside Geographieal Society 33it Public Lilaaiy has 
b^n in existence since 1880, and two branthes hue 
been established in populous subuibs 'Phe total numbti 
of volumes, including patents, is over 110,000, with issues 
to the extent of 4,840,000 a year In the lawsroom 
theie were, in 1882, 420,000 readers, in 1899, 1,550,000 
Educational woik has made great advaiitcs The Uni 
versity of Duiham has its colleges of medicine xnd scieiiee 
htie In the foiuiei, degrees in mcdiiine and surge ly 
aie granted, in the latter, with which the sthool of ait 
has been incoijioiated, degrees lu seieuee and literature 
Both cairy on then work in buildings upleti with modern 
scientific apparatus The Rutheifoid College and the 
Commercial Institute piovide excellent tt clinical and 
commeicial education Tht Royal Grammar School is 
being removed to now buildings in Tebiiiond, where theie 
aie also two public day schools for giils The school boaid 
has accommodation in its 21 schools foi 2 4,036 ehildien 
The cost per head is £2, lls 7^d , and the rate lOd , as 
compared with an average rate of lO^d in the count ly 
(London included) There aio also boveral voluntuiy 
schools, with beating for 15,762 Ihe Royal Inhrmary 
(1751) is being housed in a now building, to the cost of 
which the imblic subscribed £100,000, the late Mr John 
Hall £100,000, and Mr W Uson Armstiong £100,000 
The hospital foi sick children, Moor Idge, and tho eye 
inhrmary are additions to the charitie s of the town 3 ho 
The itre Royal in Grey Street was dcstioyed by lire in 1899 
and the Vaudeville* Theatie (the old art galJciy) in 1900 
Of open spaces there are tho Town Mooi, Cistle Leazes, 
Nun^s Moor, and recreation ground (1209 acres), and bix 
well laid out parks The Elswitk Woiks, founckd l^y 
Messrs Armstiong in 1847, have been largely extendi d, 
particularly since the amalgamation w ith Mitcliell and Co , 
the slupbuilders , and the construction of ships of all 
sorts, including the largest iionclacls with all then armour 
and guns, is now can led on Shippi ng business is ccnti i d m 
the quayside, whexe every facility for loading and unloading 
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ships IS provided A large gram warehouse is at the 
east end of the (juay, from which ships run to all i)artB of 
the world The new exchange is in the (Juildlull As 
regards trade, the vesselB that go right uj) to Newcastle 
ore often claimed at North or Bouth Shu Ids Any 


statistics issued for Newcastle alone m this connexion 
would in conaequenoe be misleading, and the figures given 
below are tlierefore those for the Tyne ports — Newcastle 
and North and South Shields. The shipping returns were 
as follows — 


Yottt 

NmiilKsr and lonnaf^f) 
Vei*fM»la r^KiitUtn 1 

\ uinlior ttud Tcmiiagc of \ iwwilM eutcred and 
clfttrndy with Carg^KM 

qiiantitinn of Coal and Coke 
ext)ortod (tonx). 

No 

ronrinf,f 

No 

Toiinagn utterwl 

No 

Tonnage ch ared 

Coaatwiao 

londgn 

1880 

1010 

173 , 0^1 

6847 

1 , 740,970 

16,307 

5,860 224 

2 , 974,705 

6 , 159,624 

1890 

810 

ll) 0 , 0 f >5 

6110 

1 , 780,241 

14 740 

7 , 222,146 

3 , 874,955 

5,791 802 

1898 

841 

HU 709 

5480 

1 , 862,992 

12,767 

7 , 322,468 

5 , 352,012 

6 , 760,621 


The following tabli gi\cs the value of imiKirts and 
exports — 


Year 

Total Illl(>OltM 

lotal ExfiortK 

I xportH of 

C oal and C<oko 

1880 

IH 505 156 

X5, 110,467 

£2,041,176 

1890 

8 100 031 

7,711,619 I 

4 197,002 

1898 

8,969,906 

5,088,769 

3,122,006 


The figuns of the exports and imports of tin Tyne for 
1H99 sliow a gmural increase in the tnuh ot the port 
Coal txjjoits show an increase of 149,961 tons over tlu 
figures ot 1898 General exports show an increase of 
1 1, K)0 tons, most eounti le s showing mere ases excc pt Italy 
and the Nc the i lands Chemicals, especially sulphate of 
soda, caustie soda, W(?r( exported in laigtr epian titles in 
1899 than usually Pig iron, iron work, steel, iron bars 
and plates, castings anel machinery, tut clay goods, and 
(e)pper were laigely exported The) ehuf iiupoits aic 
fruits, wliesat, mai/e , oats, bailey, non anel steel, iKtroleuin, 
sul[>hur ore, timber and wood hoops, non ore, potatoes 
Tilt) value of imports in 1899 was <£8,1 19,700 Jn 
1899, 1235 British and 1711 foreign ships entered the 
port (h hh ) 

Nawcastla-under-Lyme, p uliamentary and 
municipal borough of England, m the eouuty of and 16 
miles north west fioni the town of Stafteerd, and 147 milts 
by lail neirth west of London Within the last few years 
the town has been greatly imjiroved, the mun streets 
have ken rearranged and wideneel, and seweral hanel 
seune public buildings have been elected, notably the new 
town hall and the high school It has industries of bre w 
mg and paper making Down to 1885 the town returned 
two nurnbeis to Pailianiint, but since that date only one 
Population (1891), 18,r>2 , (1901), 19,911 

Nawohwanff, a treaty poit at the henul of the 
Gull of IVdiili, (.Mima It has shown eonsiderable vigour 
as a port ot trade, sharing in the general prosjiority of 
tlie proMiite ol Maueluiria, of which it is the outlet In 
1898 tlu \aluo of the trade was £1,624,470 , m 1899, 
£7,2'>h()50, anel in 1900, £1,418,400 (when tioele was 
disorgani/ed by the Boxer rising), as compared with 
£1,850,000 111 1881 The princijial ex]K)rts (42 7 per 
cent) are beans, bean cake and bemn oil, and wild silk 
Of imports (57 I pei eent ) the piiiieqial aio cotton yarn 
and cotton cloth, most of the latter being drawn from the 
II lilted States m puference to English goods The 
population of the town is estimated at about 00,000, and 
the number of losident foieigners is aliout 150 Hallways 
(onnoet the |>oit with Tientsin and Peking on the one hand, 
and with the Russian toiritories Ijing to the north on the 
other In 1895 Newell w ing was occupied by Tapancse 
tioDjis, and the town was iiuluded m the cession of teiri 
tory originally gmnted by the treaty of peace By a 
piemen tary convention it was retrooedeel by the Japanese 
umkr pressure of Irancc and Russia (See also China ) 


Newcombi Simon (1855 ), Amencan 

astronomer, was bom m Wallace, Nova Scotia, on 12th 
March 1835 He became a resident of the United States 
m 1853, and gruluated at the Lawrence Scientific School 
of Harvard University in 1858, having paid special atten- 
tion to mathematics and astronomy He assisted in the 
preparation of the American Nautical Almanac for 1857 
In 1861 ho became professor of mathematics in the 
United States navy, and was put in charge of the great 
26 inch eeiuatorial erected at Washington Observatory in 
1873 In 1877 he was ajqiomted director of the Ameri- 
can Nautical Almanac, a post which he held until Maich 
1897 In 1894 he became professor of mathematics and 
astronomj at the Johns Hopkins University, continuing, 
however, to reside at Washington He was also editor of 
the American Journal of Matliematic^ for many yeais In 
view ot the wide extent and imiiortance of his labemrs, tlu 
variety of the subjects of which ho treats, and the unity ot 
piiijiose which has guided him throughout, Simon New- 
comb must k considt red as one of the most distinguished 
astioneuucrs of his time A study of his works reveals an 
unusual combination of skill and originality in the mathe- 
matical tieatment of many of the most difficult problems 
of astronomy, an unfailing i^witieneo and sagacity in dealing 
with immense masses of numerical results, and a talent 
for observation e)t tin highest order On assuming the 
directorship of the Nan heal Almanac he became very 
strongly impressed with the elivusity existing in the 
values of the elements and constants of astronomy adopted 
by eliffereiit astronomeis, and thi injurious effect which it 
eveieisod on the precision and symmetry of much astrono- 
mical work Accordingly he lesolved “ to devote all the 
force which ho could spare to the work of deriving im- 
proved values of the fundamental elements and embodying 
them in new tables of the celestial motions” The forma- 
tion of the tables of a })lanc t has been dtsenbed by Cayley 
as “ the culm mating achievement of astronomy,” but the 
gigantic task w Inch New comb laid out for himself, and whieh 
he earned on for more than twenty years, was the build- 
ing up, on an absolutely homogeneous basis, of the theory 
and tables ol the whole plane taiy system The results of 
these irnestigations have, for the most part, appeared in 
the AMionomual Papers of the American Nphemens, and 
have been more or less completely adopted for use in the 
nautical almanaes of all countries A valuable summary 
of a considerable part of this work, containing an aeeount 
of the methods adopted, the materials employed, and the 
resulting values of the various quantities involved, was 
published in 1895 os a sup]>lement to the Ameiuan 
Fphemvti^ foi 1897, entitled The Elenwnts of the Four 
Inmr Planets and the Fundamental Constants of 
Astionomy In 1867 Newcomb had published^ an 
im|K>rtant memoir on the orbit of Neptune, which was 
followed in 1874 by a similar investigation of the orbit 
of Uranus^ About twenty fi\e years later the tables of 

^ Smithsonian Oonfnfyntwns to Knotoledge, xv 
* Ibid vol XIX. 
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these planets were revised by him m view of all the 
observations which had accumulated in the meanwhile at 
Washington, Greenwich, Pfeins, and Cambridge In the 
meantime the theory of Jupiter and Saturn had been 
thoroughly worked out by G W Hill, Newcomb's distin 
guished collaborator in thi Nautical Almaimc ofhee, and 
thus was completed one iinjiortant section of the work 
projected by Newcomb in 1877 

Among Newcomb’s most notable aehicvemonts are his 
researches in connexion ’with the theory of the moon’s 
motion His first work on this abstruse subject, entitled 
Tkeorie dea Perturhationa dt la Lunc^ qin sont dues d 
ractian dea FlandteSf^ is remarkable for the l)oldness of 
its conception, and constitutes an important addition to 
theoretical dynamics I or some years after the publica 
tion of Hansen’s tables of the moon it was generally 
believed that the theory of that body was at last conqdete, 
and that its motion could be predicted as accurately as 
that of the other heavenly bodies Newcomb showed that 
this belief was unfounded, and that as a matter of fact 
the moon was falling rapidly Ixjhind the tabular positions 
With the view of examiiimg this tiuestion, ho uiideitook the 
reduction of every observation made lieforo 1750 ^vhleh 
apjieared to be worthy of eoiifideiiet In an elaborate 
memoii ^ he showed that the ancient solar eclipses 
described by Hciodotus, rhuc;ydidts, and otheis, which 
seemed to recjuire an increased value of the scculai acceler 
ation of tin moon’s mein motion to bung them into line 
with iiKxltrn results, might safely be iicgkcttd, the ambi 
guity of the accounts in each case lendering unccitaiii 
cither the totality of the eclipse oi tho place from which 
it was visible In his investigation he emj)lo>cd the 
eclipses of the moon recorded m the Almagest, the 
Arabian eclipses between A l) 800 and 1004, extracted 
fioiu Caussin’s tianslation ot Ibn lounis, the eclipses 
and occultations of Bulhaldus, Gassendus, and I lev elms, 
of tho French astronomers at I’aris and St Pctersbuig, 
and of Ilimstced at (Tnciiwich, and deduced a seculai 
acceleration of 8 8, agreeing vciy well with the theoretical 
value 

On taking charge of the 26 inch i tjua tonal at the United 
States Naval Obseivatory, Newcomb devoted it almost 
exclusively for the first two years to observations of the 
satellites of Uiaiius and Neptune, being of opinion that it 
was better to do one thing well than many things inditfer 
ently The results of these skilfully conduc ted obst r\ ations 
were published in a memoir on Tlie a matt and Alep 
turnan ^yalema ^ Irom this research it aii^iears that the 
orbits of all four satellites of Uranus an sensibly ciiculai, 
and although no s^iecial search was made, he concludes 
that none of Sir William Herschel’s supposed outer 
satellites can have any real existence From the motion 
of the satellites he finds that the mass of Uranus is 
of that of the sun, while for the planet Neptune 
he finds a mass equal to y^^^xjth of the sun, agreeing with 
the value previously found by him fiom the i>orturba 
tiona of Uranus within g*^th ot its amount As eaily as 
1860 Newcomb communicated an important mtmoii to 
the American Academy,^ On tJie Secular Variations and 
Mutual Relation of the Orbita of the Aateroida, in which lie 
discussed the two principal hypotheses to account for the 
origin of these Ixvdies — one, that they are the shattered 
fragments of a single planet (Giber’s hyiKithesis), tht 
other, that they have been formed by the briaking up of a 
revolving ring of nebulous matter 

In tho Astronomical Papers of the American Rphemeris 

^ Zi(mvUle,t XVI (1871), pp 1-45 

® Washitiffton Ohsermtiona^ 1876, Appendix II 

» Ibid , 1873 Appendix I 

^ Memowa of the inierican Academy^ vol v pp 124-152 
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Will be found a large number of contributions from 
Newcomb’s jk-u on sonic f indamcntal and most import- 
ant questions of astronomy Among these are |Mi|)ers on 
The Recall tnce of Solar fclipaea, A Transformation 
of JIansnfs Luuai Theoi y, Pevdopment of tht Perturha 
tire Fuiution and its Penvafivts His memoir On the 
Motion of IJijpenon, a Atw Case in CihsUal Mechanics, 
IS in some lespects out of his most original researclus 
He has discussed the transits of Venus of 1701 and 176<), 
and those of Mtrcuiy from 1()77 to lb81 At the inUr 
national confertnee, which met at Tans in 1896 ior the 
purjKise of elaborating a common sjstem ot (onstants and 
fundamental stars to lx employed in the vanous national 
ephemerides, Newcomb took a hading part, and at its 
suggestion undertook the task of deterimmug a dtfiiufi 
value of the constant of precession, and of compiling a new 
( atalogue of standai d stai s The results of the sc invcsti 
gations were published in 1899,® and have Ikcii in use 
since the beginning of 1901 In the inteivals of these 
immense labours, on whidi his reputation as an astronomer 
will rest, he has found hisuie for works of a lighter 
(haractci, eg, Ins Populai AstKmoniy (1878), and his 
Astronomy foi Schmds and Colltgta (1880), written in 
(onjunetion with Professor E S Holden Smeo his 
letiiement from ofhcial lite he has imblished an excellent 
popular treatise on The Stais, a Study of the Universe 
He has also written on questions of finance and economics 

He received the honoiary degrees of D C’ L , Oxford, 
and Se D , Cambridge and Dublin In 1S72 he was 
elected an associate of the Iloyal Astronomical Society, 
receiving its gold medal in 1874 In 1877 he was 
elected a foieign member of the llojal Society, which in 
1890 awarded him the Copley medal 

Now ForOOtp one of tho few woodland regions left 
m England, covering about 9 1,000 acre s in the south west of 
Hampshin , l>etw cen the Sok nt. Sou tliampton W ate r, and thi 
river Avon About two-thirds of it is Ciown projicrty, and 
IS preserved more oi less in its natuial londition as ojkh 
woodland interspersed with bogs and heaths The tiecs 
prmcqially repiesentid aie oak and beech, with some 
newer plantations of Scotch fir The trees were foimeily 
felled foi building the ships of the navy, and for feeding 
the non fuinaces of Sussex and Hampshire Pigs and a 
hardy breed of j>onie8 find a good living in the forest , and 
111 spite of an Act in 1851 providing for their extermina 
tioii or lemoval, a few red deer still survive Foxes, 
squirrels, otteis, snakes (smooth snake, grass snake, anel 
adder), buttei flies (some of tlum i)eeuliai to tho distnet), 
and an oecosional badger langc the forest freely The 
tiaet derives its name from the extensive afieu estation 
carried through in this legion by William the Conqueror 
in 1089 , aud tlie ekaths of two of Ins sons within its con 
fines — Kichard killed by a stag, and William lUifus by an 
arrow — weie regaided in then generation as a judgment 
ot Heaven for the cruelty and iniustice perpetrated by 
their father when appropriating the foicst About one 
fourth of the area is under cultivation by private owners 
and tenants Tho principal village within the forest 
IS LYNDiiURsr (poimlation, 2167 in 1901), its church 
contains a fresco by Lord Leighton and there is the 
Verdenrs’ Court* which since 1887 has had charge of 
the Cl own poitioii of the forest Bkockknhuiiht and 
Beaulieu, the latte r with the rums of an abl)ey founded 
by King John, aie the villages next m importance 

See 1 R WisF, The A ew tvrest {^ili td 1883), with over sixty 
engiavings by W J Linton and a dozen etchings by H 8umuei , 
and Bi ve kmohu Cradmk ^ouell (1866) 

® iatronomical Pa/jeta oj tiu. \mencan hplwnitria, vol viu pU 
i and u 
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NEWFOUNDLAND. 


I OKOORAPHy AND STATIftTICH 

N ewfoundland, the oiatst lirjtjsh colony, and 

the ncarcHt part of Noitli AmorKa to ^urojie, 
occufues very nearly the same geographical position lelative 
to the oast coast of tlie New Woihl winch (ircat Biitain 
docjH to the west coast of the Old, hut lies rather faithei 
south The area of the island, whicli lias a gieatcst length 
from north to south of 350 mihs, and an average bieaclth 
ot about 1 iO miles, is estimated at 40,200 square miles 
The population in 1801 was 107,914, in 1001 it was 
216,615 In 1900 the rnarnagt late was 8 63, the 
birth ratc^ 31 42, and the deith rate 16 78 poi 1000 
There is a stoady 6ow of einigraiits to Canada and the 
United Rtabs Fm hiding 36 54 persons in that pait 
ot Labrador (120,000 Hijiiaie miles) over winch New 
foundlainl exeidses jurisdiction (see Latiuador), the total 
pojmlation of the colony in 1001 was 220,210 Of these 
76,250 wcuo Homan Catholics, 72,650 E}uaooj>alianK, 
60,812 W( alcyans, and 10,528 meiuljers of other dc nomina 
turns, nu hiding 6516 of the Salvation Army Education 
IS purely denominational, with all the defects ot such 
a system Iiwh leligious bexly rceenes its own separate 
grant and has its own inspector In 1890 the number 
ot sdiools of all kinds was Homan Citliohc, 516, with 
288 tcadieis , Church of England, 215, with 240 teacheis, 
Mrtliodist, 206, with 20 5 teacheis Of these, the total 
mirnhei aided in 1808 was 662, with 28,507 pnjnis , 
and th( total < xpcmditure, ineluding Oovoinmcnt giants, 
fees, , was $176, 5 45, or about Jb 55,260 The attend 
anet at Jloman C^itliolie board schools in 1809 wis 
12,010 at (Oiureh of England, 11, 573 at Methodist, 
9450 giving a total ot 5 5,781 At tin colleges of 
the Homan C\itholu, COiurdi ot England, ami Methexlist 
bodies there wen 244, 100, and 452 studtuts restiectue 1> 
There is a (Icneral Council of Higher hducation, on 
which all tlm denominations are ropiiscntcd, and which 
holds examinations, grants jni/es, Ac A sum of about 
X8()0 IS placed at its disposal annually Much good 
work has been done by this boely 

The administration unelei we nt little change in the last 
quaite^i eif the 19th eentury, and is still in the hands 
ot a Covtrnor appointed by the Chown, an Executne 
Couneil (increased to 0 members at the end ot 1900), 
a Legislative Council, whuli must not exceed 15 memi 
lurs, and a House ed Assembly, now consisting of 
36 nu minis eUetid, on a nianhocHl franchise, from 
18 (list ruts containing (1897) 40,474 electors The 
follownng tiihlo shows the revenue and expenditure in 
various >( irs -- 
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iss imK) 

IS If, 

1001 


£207,500 

281,000 

£300,000 

410,000 

£125,721 
281 , soy 

£402,000 
401, SOO 


Of the revenue in ISOO, as much as £522,000 was derived 
from the customs loans piovided £15,000, and the post 
ofhee £11,000, these thioc practically supplying the whole 
ot the rt'veimo The public debt in 1901 was £3,475,700, 
and no less than £.1 55,000 of the expenditure went to jw-y 
the interest theieon The other jjrmeqml items of the 
expenditure w'ert public charities, £4 5,500, the post 
oflico, £43,000, education, £51,800, and the administra 
tion of justice, £26,800 There is no regularly constituted 
military organization, but a military i>oliee force numbers 
150 men 


The mineral resources have been only very partially ex- 
plored, but important discoveries have been m^e, and the 
island 18 now known to contain considerable deposits of 
iron, coal, and copper Iron is distributed all over the 
island, but excejitionally large beds of ore have been 
found and are being worked on Bell Island, in Conception 
Bay on the east coast, and rich deposits have also been 
discovered on the west coast Coal of excellent quality is 
found near St George’s Bay and Codroy on the west coast, 
and in the Grand T^ake district Copper ores are at 
jiresent the most valuable mineral product In the 
eastern jmrt of the island gold bearing quartz rock and 
extensive deposits of silver and lead ore have been found 
The Government geologist valued the total export of all 
minerals in the ten years 1 888-98 at £1,614,500, in which 
total copper ore and rcgulus figures for £1,218,000, and 
iron pyrites for £314,000 The principal items in the 
output for 1808 were copper ore and regulus, 66,798 
tons, valued at £56,500 , iiyntes, 32,835 tons, valued at 
£53,000, and iron ore, 102,000 tons, valued at £21,000 
'fhese and smaller items brought the value of the total 
output up to £121,000 


The census of 1891 gave the following as the agricul- 
tural returns foi the island — 


Tmjnovcd land- ncies 64,494 


III pastnip — acics 20, '>24 

Wheat ami liaihj- 
hiiHlnls 491 

Oats — bushel s 1 2, 900 

Hay— tons 30 0 52 

Pot itoes — barrt Is 4 1 02 4 


Turmjis— banrls 

60,235 

Horses 

6,138 

Milcb coves 

10,863 

Othoi hoi mil cattle 

12,9'i9 

Shi cj) 

60 841 

S\\ 1110 

32,011 

lowl 

127,420 


Sinee tlmt date there has been a maiked increase in the 
( xt( nt of land farmed a bonus of 120 pc r acre for cleared 
land has been oftered by the Goveinment, and the aiea 
uridei cultivation is over 100,000 acres Compared with 
the iieighbouimg colonies, Newloundland as an agneul 
iural country is in a veiy backward state , but the soil on 
the cast side of the island, where most of the inhabitants 
lesidt, and where the largest amount of cultivation is 
uiiFied on, is fai inferior to the land in the river vallcjs 
and cm the west coast Generally speaking, it is suiqily a 
thin giavelly loam With abundance of manure, however, 
and a moist atmosphere', it pioduces wonderful crops of 
ha), oats, barley, potatoes, anti turnips On the west 
coast, especially in Codroy v alley and round fet (^eorge’s 
Ba), there is excellent land, and a good deal of fanning 
IS cairitfl on by settlers of Scottish and Iicncli descent 
coming fumi (’aiie Breton Eveiy where m the. island 
eonsideiable tracts of land are reseivetl foi cattle and sheep 
glazing 

In spite, however, of the develojmient which has taken 
place in mining and agricultural mclustries, these are still 
overshadowed m importance by the JisJieius In 189], 
53,502 of the inhabitants wore engaged in the fisheries 
of all kinds and subsidiary industiies, using 1242 vessels 
of about 74,600 tons, and 20,000 boats The deep sea or 
Bank fishery is engaged in by American, French, Canadian, 
and Newfoundland ships, to which two or three Portuguese 
schooners still add themselves The American 15auk 
fishery is a rapidly declining industry, though supjiorted 
by such high protective duties that sea fish is ex 
cessively dear in the United States In 1880 there 
were 200 American schooneA engaged in the Bank 
fishery, in 1901 the nnmlier did not exceed 100, the 
average annual catch of which may bo set down at 150,000 
quintals ( \ quintal is one twentieth of a ton ) Many 
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of the American schooners combine halibut hshmg with 
trawling for cod The French Bank fishery, which once 
employ^ over 10,000 men, is also declining, notwith 
standing the enormous bounties and prohibitory duties by 
which the industry is bolstered up 108 vessels now 
come from France every year, and 187 from St Pierre, the 
total number of men employed being something under 
5000 In good years the catch may be set down at about 
850,000 quintals 

British ships from Canada and Newfoundland at one 
time prosecuted the Bank 
fishery to a very large ex 
tent, a large bounty being 
allowed from the Imperial 
funds After this bounty 
was discontinued the m 
dustry rapidly declined, 
and though it revived for 
a period during 1880- 
1900, It has again fallen 
off The annual Canadian 
catch on the Banks and off 
the coast of Labrador is 
about 100,000 quint ils, 
but only about sixty vessels 
from Newfoundland, em 
ploying 900 men, are cn 
gaged on the Bankn, and 
the average catch per 
schooner is about 1000 
quintals In short, the 
Bank fishery is not at all 
in a flourishing condition 
Though productive, it is 
attended by heavy ex 
ponses, and the loss of 
human life is every year 
very groat, the Americans 
alone losing from seventy 
to a hundred hinds 
annually The mainstay 
of the fisheries is, how 
ever, the shore fishery, 
prosecuted all round the 
coasts and off the coast 
of Labrador, for the total 
quantity of cod fish caught 
annually in Newfoundland 
waters by shijis of all 
nationalities amounts, on 
an average, to 2,500,000 
quintals of the value of 
from £1,800,000 to £2,000,000, and in this total the New 
foundland catch figures for no less than £1,200,000 Thus, 
though the total value of the catch of cod fish has decreased, 
owmg to the decline in the Bank fishery, by about one 
third, the value of the Newfoundland catch has remained 
fairly constant Statistics for particular years, however, 
fluctuate greatly, the fishenes being largely affected by 
wind and weather and ice on the coast The fish caught 
round the Newfoundland coast are generally of good 
quality, but the Labrador cure, owing to the short season, 
18 often very inferior The winter hernng fishery, though 
quite subsidiary to the cod fishery, is a considerable m 
dustry, the pnncipal share in which during the past few 
years has fallen to Placentia Bay As soon as caught the 
fish are frozen and shipped to the United States and 
Canada The tinned lobster industry has grown consider 
ably, nearly 3,000,000 pounds weight being exported m 
1898, of the value of £127,750, but in 1899 the catch 


was 50 per cent short Since 1880 the question of French 
rights on the west coast has bttoine one of great inqiort 
ance (see below, ili%toiy) It is only nccessaiy to state 
here that the h rcnch, whose fishery on the west coast is 
insignificant, are not 'illo>\ed b> the Bait Act of 1888 to 
obtain bait from hortune Bay, and that the British, by 
the modus vwemh of 1890, since ruiev^ed at inkivals, 
are not allowed to increase the number of their lobstti 
factories on the west side of tht island 

The artificial hatching of tod and lobster, btarted 


by the Government in Trinity Ba>, has been a great 
success as a scientific exjieriment, but economically a 
complete failure Whale fishing, once carried on ex 
tensively, has been successfully revived Seal fishing 
IS now engaged in almost exclusively by steamers Tin 
seasons are regulated by strict laws no steimer can sail 
before 10th March, no seals can lie killed before IJtli 
March or after 1st May, only one trip is allowed The 
catch fluctuates ^eatly, varying from 297,000 (189^) to 
190,262 (1898) The inland salmon fislarv, owing to 
neglect, is only valued at a little over £12,000 annually 
More attention is now being paid to this subject, however, 
and there is already manifest ini] Movement Sea trout 
and brook trout abound Latterly LochUven and the 
Californian rainbow trout have been introdueed ind are 
flourishing The principal manufacturing establishments 
are at St John^s In the island generally there ore 
about half a dozen largo lumbe r mills and fifty smaller ones , 
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340 lobster factories scattered round the coast , oil factories 
for making seal oil, cod oil, and c<k1 liver oil , a large 
factory for the manufacture of fish guano, and one large 
pulp factory The value of these and the fourteen chief 
establishments in 8t John's is estimated at over £184,000, 
their annual production is valued at nearly £100,000 
Altogt ther they give employment to nliout 6 150 persons 
The following table shows th< annual value of the 
imports and exports at various inier\alM — 



3hs> 

ISH) 

ISO 

1901 

Iin ports 

£1,393,600 

£1, n 1 lOO 

£1 2 3 2n 

£1,620,000 

I X polls 

948,700 

1 2'iH,000 

1 Wil oil 

1,672,000 


The chief imports and < \poits m vitn 

LxiMjrtx 


Imp )tlH 

Flour (41C,7 JH 1 )i1h ) i:J00,472 


lextilei, apparel 
Salt pork 70 208 

Molassea 4'*, 731 

Hard wan r>2 326 

'Joa ^2 598 

Butter 22, ill 

leather J2,135 


Dried cot^ £913,362 

( od Oil l>d,880 

Seal skins 28 002 

Stal oil 61,788 

Lobsters (tinned) 116,170 

Ilernng (pukltd) 34,183 

( oppor and ore 39 974 

lion ore and pyrites 66 d02 


Of tin impoits, th( value of £397,007 came from Great 
Britain, £129,0()0 fiom Canada, £196,336 fiom the 
United Stall H Of the oxpoits, the %aliu of £296,561 
wiiitio Gnat Britain, £111,313 to CWiada, £164,311 
to Vortugal , £193,055 to Brazil , £127,408 to tlu United 
States 3"ho total mimbii ejf xshcIh registered at St 
John's m 1890 was 2207 of 98,019 tons, in 1899 the 
total number registeied m tin whole colony was 2441 
sailing MHHils of 98,742 tons, 37 stunners of 8426 tons, 
total, 2178 vossils of 107,168 tons 9 lie total tonnage of 
Mssels elite rod and cluired iii 1890 was 634,147 (590,006 
British), in 1899 the total was 1,241,490 (1,045,572 
British) 

Thiro are still emly about 750 milts of jmstal loads ami 
1700 milts of distrut leiads maintained Hallways have 
btengnally develoiKcl, howiMr, iioith and west from St 
Tohns A transinsulai lailway with various branth lines 
lias bun eomjiletiMl, and in 1899 there were in all 638 
imks of line open Cominunuatioii botwien 'vinous 
points on the coast and lietwe^eii the island and the mam 
laud IS mainUiiud by a fltet of eight first (lass sit amirs, 
each of which eoniutts with some central point on the 
railway In 1899 there woie 1 314 milts of tehgrajdi line 
open, lunmng north and west from St Johns, cables 
start for huio]>o fiom fUuirt’s CVmtentand for Canada and 
the United States from Placentia The telegraph lines 
were given hack to the Government in 1902 Throughout 
thegreatti ])art of the year there is regular eommuiin ation 
between St Tohn's and Liveipool By various contiaets 
the Govemnunt has made concessions to private enter 
pi ISO, embracing the working of the Newfoundland Bail 
way, mail contracts for bays, coasts, <lc (with an 
annual subsidy of £19,150), land grants extending to 
5,000,000 acits , the gia>mg dixk at St lohii's , and 
the olcetnc railway m the stixets of St Jolin's There 
were in 1902 in St John’s a Government savings 
bank and thno Cannlian banks, one of which has 
a branch at ITarlxuir Grace Before the bank crash of 
1894 there were o\tr 5000 depositors and over 2^ millions 
of dollars m the savings bank , now there are 3000 
depositors and about 1 \ inillious of dollars 


See Pkowse History of JSeufoundimid from the Itecords^ 
2iid ed London, 1896 (Contains a very full bibliography ) — Dr 
Harvey A Handbook and Tourists Outdf, 1896 (Also, an 
excellent account of caribou shooting by Dr Davis ) 
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II Histoey 

Since 1884 the island and its affairs have been more 
prominently before the British pubhe than at any previous 
period m its history This prominence has 
ixAn altogether out of proportion to its ]>opula 
tion, wealth, or de\ eloped resources, being largely quwtiom 
concerned with the revival, m a new form, of 
that ancient dispute w ith I ranee known as the “ French 
Shore " question In 1884 a convention which had been 
ai ranged between the British and the French Govern- 
ments was submitted to the colonial administration by 
its promotois, Sir Clare Ford and Mr E B Pennell, 
0 M G , but without commanding the support of the New- 
foundland Government In the year following, on a 
change of ministry in the colony, the Ford Pennell con 
vention was, in a slightly amended form, again offered 
to the Newfoundland legislature, but the joint com- 
mittee of the colonial House of Assembly and the 
Council absolutely refused to ratify the arrangement unless 
the French Government would consent either to annul 
or to amend the system of bounties jiaid upon French 
caught fish in Newfoundland waters At the same time, 
to counteract the effect of these bounties, which ])ressed 
\try baldly upon tlie British competition, a Bait Act was 
framed and earned in 1886, empowering the executive to 
prohibit the capture in Newfoundland waters for exporta- 
tion or sale of bait fishes, except under special licence to 
be issued by the colonial Government The consequence of 
this measure, were its provisions projitrly enfoiced, would 
be to plate an eiiil)aigo upon the local supply of bait 
requisite to the Ircnch fishermen — the so-tailed “metro 
politau fltet — on tht Grand Banks Upon being apprised 
of this enactment, the Iiench Govcinment immediately 
demanded that Great Britain shtuld deny its sanction to 
this Newfoundland Bait Act, and pi esse d their objections 
with such persistence as to induce Lord Salisbury to 
disallow the nu asm e Nevertheless, the de^apatch of the 

governor. Sir William l)es Voeux, to the colonial 
8t< retary, Su H Holland, was so entirely in favour of the 
lirineiple of the Bill that the Newfoundland authorities 
lx came imbued with a fixed determination to urge forward 
the inuvsure for lmfH.rial acceiitance 

111 1887, therefore, a delegation consisting of Sir BoWt 
Thorburn, the IVemier, and Sir Ambrose Sliea visited 
England at a moment most piopitious for obtaining the 
sympathy and siqiport of the Impel lal Government and 
the press and i>eo])lo of the mother country, it lx.ing the 
jubilee year of Queen Victoria’s accession to the throne 
A conference of colonial premiers was one of tlic notable 
events distinguishing that liappy period, and the subject 
was argued bcfoie the conference at considerable length 
The claim set up by the senior colony “to control and 
legislate for her own fisheiies” met with general approval, 
the single dissentient lieing the representative of Canada, 
who feared that Canadian fisheniien would suffer under 
the Bill When an assurance was tendered that Canada’s 
fishermen would be placed ujion the same footing wuth 
those of Newfoundland, tlu Biitish Government somewhat 
reluctantly sanctioned the Bait Act The stipulation was 
made, however, that it should not be enforced until the 
spniig following (1888) In the meantime the chagrm of 
the French Foreign Office at the failure of the Ford-Pennell 
negotiations, and the hostile attitude taken up by the 
Newfoundlanders in what they deemed to be the con 
servation of their interests, induced M de Freycinet to 
de'vise retaliatory measures Instructions were issued “ to 
seize and confiscate all instruments of fishing belonging to 
foreigners, resident or otherwise, who shaU fish on that 
jmrt of the coast which is reserved to our use” Lord 
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Ro«ebery, then Foreign Secretary, piotested to the French 
ambaBsador against the spirit of these instmctions, >\hich 
he insisted wore in direct contravention of the ticat} 
inasmuch as they ignored the concurrent as >\ell os thont 
sovereign rights of Gi'eat Britain \vhich h ranee solomnl) 
undertook by the treaties never to question or dispute 
Nor were other opportunities soon wanting to the Frtncli 
to retort severely upon the Newfoundland autliontus for 
their passage of the Bait Act, as well as to rej^air in large 
measure the iiyury which that Act promis^ to inflict 
ui)on the French industry Aliout 1874 a Nova Scotian 
named Eumkey had established the fiist factory for the 
canning of lobsters on the west coast This concern 
proving profitable, others sprang uji, until, at tlie close of 
the season of 1887, Captain Campbell, 11 N , reported that 
twenty six factories weie at work, employing about 1100 
hands It was at that time understood that this was an 
industry which, by the vciy natuie of the process and the 
permanent shore structures it involved, the Irench were 
disqualified from pursuing foo cleaily was this recognized 
that in 1886, when Commander Browne of H M 8 Mallaul 
rejiorted the existence of a French lobster factory at Port 
aux Choix, a substantially built struct uit, roofed with 
corrugated iron, the French autlionties <onceded that the 
establishment was in violation of tluj tieaties, and issued 
orders for its removal But this conciliatory jiolicy was 
of brief duration The yt ii of the Bait AePs first 
successful application was marked by the stoppage, by 
ordei of the Irench Government, of Messrs Murphy 
and Andrew’s lobster factoiy, and by their contention 
that the lobster-canning industry foimed a part of the 
privileges conceded under the tieaties to the hremh, whose 
participation by the British fishermen w^ould be forcibly 
resisted 

An exchange of notes took place between Lord Salisbury 
and M Waddington, the Irench ambassador, in which 
the latter expressed an opinion which evoked a spiiited 
protest on the part of the Biitish loieign Office 
“France,” it was then declared, “preserved the exclusive 
right of fishing she always jiossessed This light of 
Franco to the coast of Newfoundland reserved to her 
fishermen is only a ]>art of her ancient sovereignty ovei 
the island which she retained m ceding the soil to hingland, 
and which she has never weakemd or alienated” This 
claim of the hreiieh to an exclusive fishery was held to be 
wholly untenable, and their classification of the lobster 
catching and canning industry as amongst the “ fishing ” 
privileges granted them by the tie ity was denounced as 
contrary to both letter and spirit of that instrument 
Notwithstanding this, the French agents on the Treaty 
Shore clamoured for the removal of several of the British 
factories, which (it was declared) interfered with the 
exclusive fishing rights of the Iren eh The hreneh 
Government also voted (1888) a siiecial bounty foi the 
establishment of lobster factories by their subjt ( ts on the 
Treaty Coast Pending a settlement, the British Foreign 
Oftice deemed it expedient, in order not to give offence to 
France, to invest the French claims with a semblance of 
right by issuing instructions to Biitish naval officers on 
the North American station to continue to interpret and 
enforce the treaties with regard to the Newfoundland 
lobster canning industry on the same terms as they had 
done hitherto with regard to the cod fishery Acting 
under a statute jmssed m the reign of George III cm 
powering British naval officers to interpret and enforce the 
treaties, Sir Baldwin Walker and others proceeded to 
<lestroy or remove a number of British factories at the 
request of the French agents In 1890 the unexpected 
discovery was made that the Act empowering Biitish naval 
officers to enforce the provisions of the treaties with 
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France had expired in 1832 and had never lieen renewed 
C^onse<iuently all the proceedings of which the colonists 
had betn the victims were illegal Ont ot tluin, Mr 
Tames Band, immediately took pioeiedings against Sir 
Baldwin Walker in the Siqueiue Court, wliieh decided in 
his favoui, mulcting the admiral m ^3000 

On an appeal to tlu Privy Coumil tlu duision was 
upheld But Ufoie this ineKhnt hid taken place, the 
loiitrovcrsy l)etwcen Ixmdon aiul J*ans tulminaUd in the 
nwdm Vivendi ot 1890, by which the lohsloi factoiics, 
both British and Fiench, which wck in txistcnee on the 
Ist .luly 1889, weic to coutiinu loi the pre ent In 
Htantly the colon} took alarm, iiid i deputation eon 
sistmg of the island’s leading men w is sent t(» I upland 
to protest against both the principle iml practiec ot such 
an arrangement On their return tlu} loaint thit it was 
the intention of the ImjHiial Government to u ciiael 
veifnitim et literatim the Act for the enforcement ot the 
treaties which had tvinitd fift} nine }<ais previously 
To prevent such an oeciiiience, delegates fiom both 
^jartics m Newfoundland visiteel London in Apul 1891, 
and, apiiearing at the bai of the House ot Loids, 
piomistd that if the mtasuit which was then on the 
eve of being mtiodueed into that bod} were withdrawn, 
a temporal y measure would be i»assed by the ISew 
loundland legiskture whieh would inswei the same )>ur 
l»ose of enabling Great Britain to taiiy out hei tieaty 
obligations with hraiue The hope then gene nil} entei 
tamed was that the whole Cjuestion of hieiieh rights in the 
colony would soon lie the subject of definite negotiations 
looking to then total extinguishment Tint hojic was 
howtvei, not speedily realized loi i nuinbei of >ears 
the Motim I tventh Act was annually passed by tlu icgis 
latuie, tacli year under protest, the conviction gaming 
strength m the colony that the Imperial Government was 
aveise fiom renewing negotiations with I ranee 

In 1898 the (’oloniil Secretary, Mr Chuuberhun, }ield 
mg to the urgent requests of the senioi colony, desjuitehcd 
i eommissioii consisting of Sii John Biainston and Sir 
James Liskine, with J^ord Westmeath as secret ii}, on a 
tour of investigation throughout the Treaty Shore , and the 
ic])ort which the royal eommissieuieis made (though not 
juiblished) touched all points of the unliai)py dispute 
Again, m 1901, on a suggestion jait foiwaid !>} the 
colony, Mr Chaialjcrlain summoned Mr Hokrt Bond, the 
Newfoundland Premiei, and Hon L P Moms to London, 
lor a new eonferenee on the Irencli Shore ejiicstion, m 
which Lord Ijansdowne, the loieign Secretary, ])articipated 
Nothing came of this, however Some months late r, on 
the occasion of the visit of the Pi met and Princess of 
Wales, Mr Bond received the liononi of knighthood In 
1902 thci Legislative Assembly of the colony again, under 
jirotest, passed the Modus Vivendi Act 

Another great source of interest m Newfoundlind was 
the licid contract This instmuient was itse If the secjutnce 
ol a period of ambitious railway develojiment m the colony, 
which dates Irom 1880, when i line Ironi St Tolm’s to 
HalFs Bay was projected, and begun m the following 
}ear in 1885 the constiucticm of a line, 27 miles m 
length, from Whitbouriie to Placentia, the old lieneh 
capital, was begun and finished in 1886 Shortl} aftei 
waids it was decided to resume the line northwareJs fiom 
8t Tohn’s to Hall’s Bay, winch, owing to the failure of the 
contractors, had lieen diseontiniied, with a view nlti 
mately to a transmsular railway Tenders were invited, 
one was accepted from a well known contractor, Mr Ii 0 
Held, of Montreal, and the work conmienced m October 
1890 But before the contractor had jiroceeded far with 
the Hall’s Bay line a new survey was made, and another 
route determined for the proposed transmsular railway, 

fe MI — 19 
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n^estwards from the Valley of the Exploits, which was 
regarded as much more favourable than the one originally 
contemplated It traversed the Exploits and 
cMtnct valleys, jmssing through the most fertile 

territory in the island, to the Bay of Islands on 
the west coast , from hence it skirted St George’s Bay 
and the Codroy valky, and terminated at Port aiix 
Basques, a commodious liarbour 93 miles distant from 
Sy<lruy, Ca]>e Breton The mw route was chosen, and a 
contract signed on Ibth May 189 1, whereby th< contractor 
was to Ix) i)aid $15,600 iier rnik in Newfoundland Ixinds, 
the whole lino to bo completed in throe years At the 
same time, m order to pi ovule for the woiking of the 
line, it was agreed between the colonial Government and 
Mr Held that the latter slnuild maintain and work it, 
as well as construct a Hystem of tilegraphs, for a ix>rio<l 
of ten years fiom the l^t SepUmbtr 189 5 at his own 
expense, in conKuUi Uion of a “giant in fee simple to 
the conti actor of "lOOG acres of land for each one mile 
of mam lino or brain h lailway throughout the entiic 
length of tho lines to Ikj ©iicratcd ” Should the line, 
therefore, Ik 500 niihs in length, the land grant would 
Ik) 2,500,000 acies, to be situated on each side of tin 
railway in alternate sections of one or two miles in 
length with the railway, and 8 miles in depth, the 
colony also retaining an equal amount of land with the 
eemtiaetor along the route Mudi hostile criticism was 
aubsciquently dm (ted towards this ariangcnient , but as 
tlio laiul was an undeveloped wilderness, valuul even by 
the Newfoundland Govoinrnent at only 50 cents an airt, 
and as Mr Held announced his willingness to dispose of it 
111 blocks at tho same hguio, its chief and perhaps its only 
value must Ih) (onsideied as lying in the possibilities of 
futme development In any ease, the financial disasters 
whuh ovirtook the colony m the following year would 
probihly have rcndeied the expense of woikmg and 
maintaining the lino a most buidensome one So fai, 
therefore, the JUid contiait, apait from the vast amount 
of land it phweel in the liarids of the contractor, presented 
few extraoidmaiy fuiturcs But in 1898 a now proposal 
was made by Mr Utid, under the tcims of whuh ho 
undertook to woik all the lailways in tho island for a 
|H)Uod of fifty ycais, lui of cost to the Government, jiro 
vided that, at tho teimination of the said peruxl, the said 
railways shouhl Iweoine his own property He was also 
to reidvo a further coiuession ot land to the extent of 
2,500,000 acres on tc'rnis similai to those contained m the 
former contract Mi lleid agreed to build and run seven 
steamers, one m each ot the largo Ixiys, and one to ply m 
Labiador in summei, to provide an olectiic street railway 
for St lohn*H, and also to pave a certain portion of the 
capital The < olony was to pai t with tho teh graph system 
to tho (ontrwtor, who was to ac(|uire at a fixed price the 
Government dry dock at St John’s On the other hand, 
to complitc the kiigain, $1,000,000 in uish was to \m 
jmid by tlu c ontractor to the Government within a year 
after the signing of tho contract This remarkable 
covenant, whuh was altcrwaids c harac ten/ed by Mr 
Chamberlain as a transaction “without ]>arallel m tho 
history of any country, ’ was nevertheless ratihtd by the 
legislature', and subuntted to the governor, Sii Herlieit 
Murray, K C’ B , toi lus approvd Tho governor declined 
to apimnd his signature to the instrument, but ujiorL its 
being referred Ut tlie impel lal secretary of state, it was 
decided that tlm anangenunt was one relating exclusively 
to the colony, and tins lieing the case, that it would Ih) 
“an unwarrantable interference with the rights of a self 
governing colony ’ to disallow the measure The Reid 
cxintmct was therefore signed by Sir Heibert Murray, who 
relinquished his post early in 1898 Meanwhile consider 
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able feeling had been manifested m the colony , numerous 
public meetings in support of the governor’s action were 
held , and several petitions were desiiatched to England, 
but It was not until the spring of 1900 that Sir James 
Winter and his colleagues were forced to resign on account 
of tho opposition which had been engendered The general 
election brought a Liberal, Mr Roi^rt Bond, into power , 
and ho had hardly assumed office when the contractor 
approached the ministry with further proposals to convert 
his i>roperty into a limited liability company with a capital 
of i5, 000, 000 sterling, for which proceeding tho consent 
of the legislature was necessary, under the terms of 1898 
Mr Bond refuseil unless a modification of the contract was 
agreed to The modifications dtmanded were That the 
telegrajihs should go back at once to the Government , 
that tho land grants, which included a large amount of 
private propeity, should l>e readjusted so as to conserve 
tho rights ot those whose holdings had been confiscated , 
also, that it should be optional for the colony to take 
over the railways at tho end of fifty years by paying back 
the sum of $1,000,000 with interest, the amount paid by 
;Mi Reid to the colony , and a sum to lie arrived at by 
arbitration for all improve ments that may have been made 
on the property within the fifty yeais Aftti considerable 
dispute these terms were substantially agreed to, and the 
conversion into a (omj>any took plact 

Tho year 1802 was iniilvcd by i disaHtious conflagration, is Inch, 
on tho 8th and 9th ot Inly, paitiall> (hstioyul tho Nf wfuundland 
capital Eleven thousand of tho inhabitants wero londered 
homeloss and the loss piuvcd to be unwaids of $15,000,000, 
including the dcHtruc'tion ot tho line Kiighsli cathedral, built 
trom designs ot Sii (blbort Scott Since tho fire the citv of St 
tohn s has boon rebuilt on a toiisidorably iiiipiovc'd plan Com 
iiierce lectivod a shock, hut dtnvod a salutary Icrkoii from the 
hank tailuus \ihich occiurcd in Boremher 1894 Tlie Union and 
(ommcrcial Banks susimiidod payment, folloi^cd by the suspen 
Sion ot the savings hank, a Oovenmic nt institution This at once 
iowciod thocirdit of the colony abroad, and taused the utmost 
inistortuno amongst all classes llieie is little doubt hut that 
a piiiicipal cause of the disasUr uas tho \icious and dangerous 
sjstrm of credit \vhi(li had been lollowcd by the merchants in 
tluu doaliiigs with tlie “planUis’ and (ommiBsion nKuliaiits 
Tho insohcnt institutions woio speedily rtplac’cd by hranchc's 
ot thioo prominent Canadian hanks, aiicl a loan of $1,000,000, 
piocuied in I ondon by Mr Bond soon aftci the tUbdcle^ served to 
tide the senior colony o\ci its hnancial cliflicultics Since that 
pound a new cia ot i»rosi)cniy has stt in and thcie is goueially 
a moderate surtdus oi rovonuo ovc*r oxponchtuio 

In politics, ajiart from tho matt* is alicmdy allucUd to, there' 
occurred in 1892 the fding of petitions under the Corrupt 
PiactiecH Act to unseat Sir William Wliiteway and his colleagues, 
who had been suciessful at tho gcncial election of that year 
Tho charges cicated no little intdist in hiiglaiid, and tlu new 
Government was subjected to much uiilair criticism, arising 
largely fiom a miHappicUcnsiou ot the ]iolitical and adminis 
tiative conditions m tho colony Ihey weio examined in detail 
by the Supreme Court, which hnully pronounced them uusustained, 
and the Wlutcway l4overnnunt rtsunied oftice after a brief penod of 
alshcation On the whole, it may bo said that Newfoundland has 
passed the critical stage lu her liistoiy B* tween 1863 and 1900 
it has been estimated that $12,000,000 worth ot copper ore has 
been exported, and since 1898, when a discovery ot iron ore made 
at Boll Island, Conception Bay, led to important and valuable 
results, tho boliet in the island s minoial resources, long ago enter 
tjiiued by geologists, received practical corroboration \V hether 
any portion of it will prove piohtablc tor purjioses ot agriculture is 
a matter which will be settled when the interior has been inhabited 
and the capabilities of the' soil put to the test on a larger scale 
than any that has yet been attempted 

In 1900 tho British Admiralty, acting upon the repeated 
suggestions ot Sir Charles Dilko and others interested in the 
manning of the navy, decided to initiate a branch of the Imperial 
Naval llesorve in tho colony The expennunt proved a success , 
but in 1901 a difficulty arose as to })aying the men, owing to the 
lack of any provision for that pur{)Ose in the Inqional Keserves 
Act under which they were enlisted The colony was asked to 
bear the cost its refusal was folloi^ed (1902) by the enactment 
of special legislation rendering the enrolment and maintenance of 
theiesorves m Eewfouiidland a special Imperial undertaking 
Several efforts have been made to induce Newfoundland to eon 
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federate with the Dominion of Canada, but the project has never 
met ifvith any degree of favour with the electorate, and la not 
now discussed by either party at the general elections Much 
of the disfavour with which confederation is regar<lod in the 
colony IS said to be due to Sir John Macdonald s opposition on 
behalf of Canada to the Bond Blame commercial treaty, whith 
was negotiated between an emissary from the Oovernment of 
Newfoundland and Mr Blame, then Secretary of State of the 
United States of America, in 1890, but whuh iiias subsequently 
disallowed at his request by the Imperial Government It is, 
however, probable that the treaty would never ha\ e received the 
sanction of the American Senate Afkr the insolvency of the 
colony in 1894-95, a delegation was sent to Ottawa to see if it 
were possible to arrange terms of confederation , but Sir Mackenzio 
Boweil 8 Government olnected to the assumption by the Dominion 
of the entire amount of Newfoundland s debt ($16,000,000), and 
the negotiations were abandoned (b W* ) 

New Granada. Seo Cotombia 

N0W Quinoap tho largest island (excluding 
Austmlia) in the world, lying between the equator and 
12® S and 130 50' and 151 30' E , sejiarated from 
Australia by Torres Strait, and having th( Aiafura Sea on 
the southwest Since 1884 extensive explorations ha\o 
been conducted, chiefly in the portion of the country 
east of the Hist meridian, which ha\e now supplied us 
with an accurate outline of its coasts and a largely 
incroased knowledge of the geography of the interior Tho 
additions to our information regarding its biology and 
ctliuography ha\e during the same period been jierhaps 
still larger 

Phi/ncat (leoqiaplu / — New Giiint i wis probably in 
Miocene times, if not later, united to the noithern part 
of Queensland Tho deeply indc ntccl shore of the Gulf of 
Papua forms the boundary of tho subsided area between 
the two countries, and from it the land strotehea out for 
200 to 300 miles north and west on both sidt s of tho h 1} 
river m vast plains, little elevated abo\o sea level brom 
Cipe Bum westwards precipitous limestone cliffs, several 
hundred l(et high, face the sei and rise into forest clad 
mountains behind Tho northern extremity of New 
Guinea is all but severed from the mainland by tho deep 
Mariner Inlet, running eastwards towards Ooelvink Gulf, 
which deeply indents the northern coast Southwards 
from (reolvink Gulf the northeast coast is more regular 
than tlu south western Oflf its coast line, on tho parallel 
of 6 S , lies the vast Bismarck Archipelago, of which Neu 
Pominern is the most imiiorUnt membd , and, on the 
parallel ot 10 , the D’Entrecasteaux Islands, with tho 
Bennett group to their north east , w^hilc stretching out 
from tho south east promontory of tho mainland is tho 
Louisiaelo \rehipelago Tho Great Barrier Koef of 
Austialia can be traced more or less continuously round 
the Papuan Gulf and along tho south east coast to tho 
extremity of tlie Louisiades In a geneial way it may be 
said that on tho west coast of New Guinea, from CajKJ 
Bum to the Louisiades, the sea is shallow, while on its 
steeper eastern side the water close in shore is often too 
deep for safe inchorage The islands on the southern 
inaigm of the Louisiado Archipelago are raised coral 
leefs, but the majority are mountainous, mrely, however, 
e xeeedmg 3000 feet , all of them arc richly forested, hut 
of little agricultural value Tho volcanic D’Entrecasteaux 
Islands are mostly larger, more elevated (tho highest being 
8000 feet), and stand in deeper water than the Louisiaele 
group To tho oast of Kiriwina (Trobnand) lies a small 
gioup of uniquely formed islets, each of which is 
completely surrounded by a steep forest -clad marginal 
rampart of coral 300 to 400 feet high, concealing a 
depressed inhabited central plateau 

Starting in the southern extremity of New Guinea from 
an abrupt face some 3000 feet high, and traversing its 
centre nearly parallel to both coasts, mn high ranges of 


mountains, which, if not continuous, merge into each other 
in the same general direction The Owen Stanle} range 
— its highest aumiuit, named by Huxley in 1850 Mount 
Owen Stanley, 13,120 fett — the Albert \utor mountains, 
the 8ir Arthur Gordon range, and the Bismarik mountains 
form a backbone running northwards to unite j^robably 
with tho westerly tending Chalks Louis rangt -its mam 
summit 16,000 feet, tho loftiest in New Guinea, ter 
minating in a bluff at Ca^M. Bum Bawetn' this 
liackboneaud the two seas ramity otlitr raugts, mostl> of 
lower altitude, parallel mainly to tlu last and wtst coasts 
The most imi>ortant and best -known ii\ei« are the 
Arnliorno, in the noith, discharging by a wide dilta at 
Point d’lJivillo, the Kaisenn Augusta, which, rising m 
tho Charles Louis range, and entering the Pacific near 
Cape della Torre, is na\igahle by ocean steaimrs for 180 
miles, the Ottilien, a river of great If ngth, whidi disthargf s 
into the sea a short distance south of the last named , 
and the Mamlmre, navigable by steam laundi for 50 
miles, which dnuns tho eastern aspect of tho Wasigoroio 
mountains and enters the sea m ir the Anglo Gc rman 
bounclaij Below 8 8 the narrowness of tho country 
precludes the existence of any \ery imjiortxnt nvois 
on cither coast The Purari, howivir, whoso delta is 20 
milfs long by 20 broad, is navigable for 120 miles by 
steam laiimh, while the Idy has l>een travtiseel by tho 
same nifaus for 500 and by a whale boat for o^er 600 
miles Tho litkr drams an enoimons tract of country, 
which IS so little ckvatecl above the sealc\el thit it can 
111 \cr 1)0 of any agncnltmal or comiiu rcial valiu Wi st of 
141 h tho geoguiphic il features of tho eonst except m 
tho region oi Maelucr Inlet and ritelvink Gull, aio verj 
little known, and those of the interior e>en kss 

Geoloqy - The geology has hardly begun to bo seriously 
investigated The mountains on the iioith coast ot 
tho northern peninsula are appaicntly of Teitiary him 
stones, anti tho eentral ruiges of samlstoms, slatts, and 
volcanic rocks In the north wist coal deposits occur 
tho south of 8 S we find erystallmo xolcanic 
rocks, limf stones, and hedelid sandstones Mount 
Tiafalgar is an active volcano The D’Entrecasteaux, 
Kiriwma, and Louisiade islxnels, where tliey are not 
of upraised coril, are tom[)osed of (i^stalhne xolcame 
roeks and lavas, micaceous schists, limestoms, and slates 
Fergusson Island clearly shows remains of extimt craters, 
and possesses numerous hot springs, salmo likes, and 
solfakiras depositing sulpliur ami alum In Murua 
(Woeallark I) are quarries of the handed quart/ite fiom 
which the best stone adz(s found thi oiiglioiit soiith-eaht 
New Guinea are made In liossol Island (Arova) occur 
crystalline sehistosc and volcanic rocks, and m Misima 
(St Aignan) limestones and lavas m addition Neaily 
all tho rivers m New Guinea yield “colours” of gokl, 
but only m the Louisiaele Archipelago has enough bodi 
discovered to eoiistitute tho district a goldfield No 
auriferous reefs have yet been found Black magnetic 
iron sand covers the shore in Milne Bay In tJio 
upper Ily and Purari ranges limestone ancl sandstones 
have been obserxeel, with coal m tho Purari sandstones 
Mount Owen Stanley is ce)mi) 08 ed, according to Sir 
W Maegregor,, of schist and diorite In Hall Sound 
occur Miocene shells identical with those from tlio 
same senes m Victoria and South Austrilia In the 
Qira river tho valuable metil osmindium has been dis 
covered Mabadauan hill, on the west of the J Jy iivtr, 
18 of granite, which occurs again m the Arfak mount ims 
No Paheozoie fossils are yet known, and of Mesozoic a 
ftw fragments only have been doubtfully assigned to tho 
Upper Oolite or Lower Cretaceous With these excep- 
tions tho oldest fossihferouH bods arc of Pliocene age 
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>^rtbqiiakc8 arc rare on the mainland, but not infrequent 
111 Bismarck and D’Entrecasteaux Archiiielagoes 

Cltrnate —Since the mountains as a rule traverse the 
island ]>aralk 1 to its coasts, the eastern shores have far 
less lain tlian tlie western The amount which falls, 
(hiofly at night, %arie8 from 30 inches on some jwirts of the 
i oast to 1 10 at others, and to a far greatc r but unknown 
iinount in the mountains Throughout the dry or cool 
S( ason the wind blows steadily and almost uninUrruptedly 
((xcept lor au hour or so forenofm and afternoon) from 
thi soutliHast Tin temperature has an extreme range of 
from 72 to 95* F, with a mean of about 80* At an 
elevation of 3000 fe< t the cliinato is ideasantly cool , at 
13,000 feet ice forms in the night, but disapjiears with the 
heat of the sun Is o snow is known certainly to fall, though 
it IS alleged to liave ixeii sttn from the sea lying on the 
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summits of the Charles Louis range Fever is very 
prevalent on the coasts, and even in the mterioi at 2000 
feet alxive the sea Though generally of a mild character, 
It 18 iiersistently recurrent, and slowly saps and weais out 
the constitution , too often it is virulent and rapidly fatal 

FautM — New Guinea shares in the poverty in mammals of the 
Australian sub region Monotremes (2 species) and marsupials 
(4 families and 44 Hi^ecies) predominate, uut are not abundant 
Among the latter two genera, DtiiasekuruB and DorcopatSf are 
peculiar A pig (Sus papuensts)^ a dingo, several s^iecies of mice 
(of which Chtruromys is a peculiar genus), a few squirrels, and a 
considerable number of Cmroptera (bats) inhabit the country 
The island is specially remarkable for the number and beauty 
of its birds liie most recent lists record over 500 8]>ecio8 as 
found in the Papuan area, and of these between 50 and 60 genera 
ate peculiar to it The birds of paradise, which are confined to 
the sub region, give special celebrity to its fauna Between 70 
and 80 species have already been described, many of them the 



most gorgeously adoi nod, and others, sik h as the Ptendophora 
albeitm^ th< most wondoiful of leathered creaturts They 
aio absent fioni the Louisiadcs, but sjieoies occur in the 
I) I'litret astcHUX Islands wliuh have not bteu scon on the mam 
land oi»])osito The zoology of the Bismaick Archipelago is but 
little known 3 he species of buds so far described from it 
number 178 (referable to 38 familits), ot whuli 74 are peculiar to 
it, though closely allied to Papuan forms It contains, ho^ovtr, 
no Jaradiaculcc The Amphibia^ to which the sea is a barrier, 
are almost exclusutly of Australian attimlies Turtles and 
tortoises aie plciititul on the coast Cfratochelijs xmculpia of 
the hly rivt r, a ( be Ionian pt ( uliar to New Guinea, is lemarkable 
in liaMiig its nearest afiimties (as have the Papuan tortoises) 
with South Ainoruan spoiies Of the li/aids, 3 ol the 6 species 
of Vammdtv^ 16 of the 10 Sctncidct^ 8 Occkonidm^ and 8 out of the 
11 AgamuUr are pi < uliar Salamaiuhrs, toads, and frogs aio 
numerous, and erwodilcs abound Only 4 genera and 5 species 
of snakes are ])oculiar to New Ouaioa, many of them poisonous 
Butterflies, moths, and bees are very abundant, the former being 
remarkable for Ibcir si/o and splendid coloration , but these 
groups have not btcii exhaustively enough investigated to aflford 
a correct idea of their number or their true afhmties Although 
the list of Colfoptcta alumdy known is long, it represents omy 
a fraction of the species romaimug to be discovered The laud 
molluscs show relationship with the Indian and the Malayan 
sub regions , but many forms ha\ e here their centre, and have 
spread hence into Australia and the Paciho islands 

Jflora — Most of the foreshores of Nt w Guinea are eucalyptus 
<lotted grass lands in the interior dense forests }iro\au to a 
height of many thousand feet Vast tracts of the country ha\e 
been, however, deforested by fire, and these are coven d by the 
tall nieradioable grass Imperata anindinacM So far the highest 
altitudes yet butanieally investigated are those of the Owen 


Stanley range and the mountains in Kaiser Wilhelms I and, but 
of the flora of the highest range of all— the Charles Louis 
luountams— nothing is known The xascular })lants already 
described number about 1500 species In the low and sub 
mouutaiiious lands tlie flora is a mixture of Malays n, Austialian 
and Polynesian forms There arc, according to Muller, twice as 
many palms known from New (rumca as irom Australia Iho 
alpine flora, commencing at 6000 feet, M specially diaiactonzed 
by its ihododeiidions ])iue8 (Araucarm and Liboredrua), and 
palms, by numerous sui)eib species o{ A gapeten (Lnuncew), and on 
the Huramita by au extraordinaiy association of species charac 
teristically > uropean [hubua^ Manwnculua^ I eontodon^ A^pidium) 
Himalayan, New Eoahindian (Veronica), Antarctic, and South 
American {Drymun, J ibocedrus) Good pasture grasses are 
numerous, but pasture lands are limited The usual tropical 
l<K)d plants are cultivated Tobacco has boon found growing in 
the interior, and may bo indigenous, as is in some districts the 
Kava pepjwr (Pi 2 )€r methyHicum) At Dorey a cotton plant 
(G xiti/ohum) grows wild, and is also cultivated 

Tha People — So large an area of New Guinea remains un 
explored tliat it is impossible, except approximately, to state the 
number of its inhabitants, but probably 600,000 is under rather 
than over +he mark The people are broken up into numerous 
isolated tribes diifeniig greatly in feature, colour, and language 
Ethnically they belong as a whole to what should be more 
correctly designated the Melanian race, whose remaining members 
are the African negroes, the Australians, and the Melanesians 
of the ■Western Pacihc The study of their languages and of 
their arts and customs — by Mr Ray and Prof Haddon — has 
greatly aided m clearing up the tangle of their affinities The 
intonor would seem to oe inhabited by the aborigines, 
for there is no evidence of there ever having been any other 
occupiers Where they are absent irom the coast they have 
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been forced inland by various more poi^erful immigrants, by 
Melanesians fVom the western Pacifio on the north, north cast, 
and south east coasts, and by Malays on the north \vest 
The Papuan, who is shorter than the European, less well 
built tiian the Polynesian, but taller than the Malay, is 
smooth skinned and in colour sooty brown— deeper than the 
Melanesian s — or even black He has long arms, long thin 
legs, a small dohchooenhalous head, prominent nose, high 
narrow forehead, and darlk eyes His hair is black and frizzled, 
worn generally in a mop, often of large dimensions, but some 
times worked into plaits with neaso or mud The Melanesian 
closely resembles him, but is lifter in colour, of stronger build, 
coarser in feature, and less prognathous The Papuan scarifies 
his skin , the Melanesians, espedally the women, practise tattoo 
ing , ceremonies at the initiation of lads into manhood and symbolic 
dances are practised among the former, but are unknow n to the 
Melanesians, who, on the other hand, make pottery, a craft of 
which the Papuans are ignorant The Melanesians have ousted 
the Papuans Irom the coasts of the Port Moresby region, Hood 
Hay, South Cape, Milne Bay, and East Cape, and occupy as well 
the Louisiade, I) Entreoasteaiix, and Bismarck Archipelagoes 
The stream of Melanesian immigration, in Mr Kays opinion, 
iiasses from the westward round the north of Now Guinea to the 
Bismarck Aiihipelago, the Solomons, and the New Hebrides, 
whence a reflex wave has stranded some of the people on its 
south eastern shores and among its islands The Papuan Ian 
giiages have nothing in common with the Melanesian , their 
great i>eculiarity is their oxtraoidinary diversity — “one language 
agrees with another neither in grammatical details, m con 
stiuctive particles, nor in vocabulary They apparently belong 
to “separate linguistic stocks, but theie is “no e\iden(o con 
necting them wifli any others outside the limits of New Guinea, 
unless there be a connexion with Australia (Ray) It is not 
surprising, therefore, that the speech of people of villages only a 
few miles apart is quite unintelligible to each other In char 
actor and disposition the Papuan and the Melanesian are equally 
devoid of forethought or ambition , they are rude, boistt rous, 
and full of fun Though they have no idea of hospitality, 
and at times practise a species of cannibalism, connected witli 
syinpathotic magic, they are less savage, cruel, and treachtrous 
than report makes them They have really been kindly 
liisposed and friendly, on their first contact, with Europeans , 
they are not of a quarrelsome disposition among themselves or 
generally and they are amenable to aisciphne, they are afttctionatc 
to their children, and not infrequently commit suicide from giief 
on the death of a relative or friend The Papuan s dec orative art, 
wliK h has boon copied by the Melanesian, is eminently artistic 
The eonatilution of society is everywhere simple The people 
live in village communities whoso members appear to be moio or 
less inter related There are no priests and no hereditary chiefs 
Totoniistiw clans have been observed in Torres Strait, and on the 
Fiiisch and west coasts Thioughout the whole island chiefsbip is 
quite unrecognized except on tlie keriwina islands Possessions, 
such as gardens, houses, pigs, Ac belong to individuals and not 
to the community, and pass to the owners heirs, who dillcr in 
relationship m clifloront districts llie land within ccitam 
boundaries belongs to the tribe, but a member may take ikissossiou 
of any una|q»ropriated poition There are ccitaiu cicgroes of 
relationship within which a man may not marry In some 
districts he may not mairy into his own village or into his 
mother s tribe , iii otheis lie may select a wife from cirtaiii tribes 
only Payiiient, or a piesent, is always made for a wife to Iici 
father, brother, oi guaidian (who is generally her maternal 
uncle) Presents are also often made to the bride Except in 
the region where is found the communal house, each family has 
its own house, oi the young people may occasionally share the 
parents Polygamy is practised, but not frequently and tiom 
the wife (or wives) there comes no opposition The child 
belongs sometimes to the mothers, sometimes to the fathers 
tribe The woman is the household drudge and does the greater 
part of the outdoor woik, but the man assists in clearing new 
gardens and in digging and planting the soil 

It 18 impossible to say that there is any idea of rcUqion in our 
sense among the people They all believe tliat withm them 
resides an invisible other self, or spirit, which, if it occasionally 
wanders for a hurried tour fiom its home in the hours of sleep, 
goes forth for good at death, to hover for some period at least 
round the scenes of its embodied life before departing to some 
lone island or inaccessible summit This ghost acquires super 
natural |)owers, which at any time it may return to exorcise 
inimically to relations or acquaintances who offend it Being 
timid ana suspicious, the nati\ es live in constant dread of the dark 
ness of the night, and in traversing the forest depths or volcanic 
mountains, as at such times and in such places malevolent — never 
embodied— spirits love to be abroad These are the spirits which, 
taking up their abode in a village, cause disease and death , and 
to escape from such attacks the inhabitants may hare to by the 
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Village for good, and, bj dwelling scattered in the recesses of the 
forest for a time betoie choosing a now site, they hope to throw 
their enemy off their trail Spuits of e\ il but nut|i,>f good, there 
fore require to bo propitiated 1 ho now ors of nature — thunder, 
lightning, and storm, all supixjsed to be caused by evil and angry 
Bpirits—are hold in the greatest dread Under the catogoiy 
01 religious observances may perhaps conie those held previously 
to the de]iarture of the groat trading or lakatoi Abet then tabu 
proclaiming customs, thtir ceruinomal and sac red initiation 
ceremonies for boys and girls on reaching puberty, when masks 
are worn and the ‘ bull roarei swung as also the liarvcst 
festivals, at which great trophies of the produce of hold and 
forest are erected, prenaratoiy to a big fc ast enlivened with music 
and dancing In the noith and north cast of Niw Guinea 
ancestor worship is widely prat Used Amulets arc worn to 
ensure sucooss in buying, selling, hunting, fishing and m wai 
as well as for protection against evil Giicumcibion is ]»raoti 8 Ld 
in some regions, although Mahommodanism does not t \ist 
The more virulent intractable, and fatal forms of disc ise are 
consideiod the niachinatioub of some evil influerice, ac ting diret tly, 
or through the witchcraft of an enemv The dead aic disposed 
of in various ways The body is either buried or laid undei 
round for a time, and then disinterred and the bones clc^ancd and 
oposited in or near the deceased’s dwelling or in some distant 
cave , or the body is exposed on a platform or dried over a fire , and 
the mummy kept for a few ytars Sometimes the head ancl 
portions of the skeleton are preserved as relics Little houses aie 
nequently erected over the giavo as a habitation for the spiiit 
Soon after death food is offered to the departed, and that ho may 
have no wants, his earthly possessions, after being broken arc 
laid near his resting place, so that they also, following tluir 
owner, may be ready to his needs A widow must sliavo hei 
head, smear her body with black and the exudations of tlic 
corpse, and wear mourning for a long time If over the dead 
rc <111116 to bo mentioned, they are ref ii rod to by some rouiidahout 
piirase, and never by name, for this might have the dangerous 
lesult of bringing back the spiiit 

In regard to /ooci, yams, taro, and sweet potatoes constitute in 
some distncts the main food of the people, whilom otheis sago 
18 the staple of their diet Hesh, foiest trmts, and vegetables 
also form additions to tlieir food Maize and nee — which are not 
indigenous — are eagerly sought after, and are now being rapidly 
intioduced into cultivation Cooking pots, made at various 
paits of the coast form one of the great exchanges for sago hut 
whole such vessels do not roach, food is cooked ley the women on 
the embers, done up in leaves, or in holes in the gioimd ovc i 
lieated stones The sexes oat apart In the interior salt is an 
aiticle specially craved and appuciatod In the lily nver region, 
kava, piepared from Piper mcthysticum^ is drunk without any 
ceienioniaf iinportanco 1 obacto is indigenous in some pai ts and 
is smoked every when, except on the noith east coast and on the 
islands, where its use is (pute unknown In some few districts 
a species of clay is eaten 

' The architectural abilities and taste of the people aio seen in 
* tboir and bridgtH In the noith, the east, ancl south 

west of the island immense comniunal hoiisis are met witli In 
some distncts the sexes li\o not apait but togethci in one of tlicsc 
giant structures, each family having a stall foi its( If Communal 
dwollings on a much smaller s< alcj occ ur at Mrroka, oast of the 
Astrolabe moimtaiiis As a rule, clstwheio each family 1 ms its 
inde|>endeiit dwelling In some parts of the north east loasi the 
houses Aio built on the giound, but oftencr tlu^y stand on a j)lat 
form or verandah laiscd on inks, witli the ndge pole pro 
! jectmg considerably at the gables so tliat the roof may rover 
it at each end Undci this shade, the inmates spend miuh of 
their time , here then meals, whuh arc cooked on the giound 
beneath the house, aie served In a few districts villages aie 
built at a short distance otl the shore, as a piotec tioii against raids 
by the inland tribes Ihc interior villages aie In c^ueiilly situate d 
on lull ciests, or a top ot steep faced rocks as diflicult of access 
as possible, whence a view deal all round (an be had Wlicie 
su( n natural defemos are wanting the village is protected by liigh 
{lahsades and by fighting platforms on high trees eommandiiig its 
approaches On the north east coast many of the villages nice 
tastefully kept, their whole art a being elc an swept, nicely sanded, 
and planted wit^^ ornamental shrubs, and have in then ecntie 
little square palaver places laid with flat stones, each witli an erect 
stone pillar as a back rest Iixeellent suspiiision bridges span 
some of the larger riveis, ratwle of interlaced lattan rope s see uic d 
to trees on opposite banks, so very similai to those seen in 
Sumatra as to suggest some Malay influonoe 

The arts of toar are more conspicuous than those of peace on 
ones first acquaintance with the Pajiuaii for every man carries 
with him some form of weapon (or at least did so till lately) 
His armoury consists of the bow and ariow (iii the Fly liver 
region, the north and north oast coasts) a beheading knife of a 
sharp segment of bamboo, a shafted stone club— rayed,disc shaped, 
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or ball beaded (in uwe all over the ialand) , epeara of various 
torniH, |iointcd and barbed , the spear thrower (on the Finsch 
( oast), and harrlwood clubs and shieUls, widely differing in |>attem 
uiid ornanieiitation with the distnct of their inanuiactiire In 
Jiritinli Nom Ctuinoa alone is the man catclii r (a rattan loop at the 
<nd of a handle with a nith spike piojecting into it) met with 
In the I) Entrt oasteaux islands the shn^ is in use lor war actii 
ahtics the natives smear themselves m giot(8<|ue faslaon with 
lime or odiKs, and m some parts hold Tn their teeth against 
the chin a facti like mask, supposed to strike terror into the foe, 
against wliom they advance warily (d i^ot timldlv), yelling and 
blowing their war trumpets The wai cano(, which is a long 
narrow dug out outrigger, capable of bolding twenty eight men, 
IS only a tianspoit, for they never fight in it Vk torious warriois 
wiar as insignia of tin ir success largo wlnh oviila shells, or the 
beak of a hoi iibill suspt iided on the ir foK In ad 1 he conch shell is 
the trumpet of alaim and call to amis *1 he \ endotta — u suiting, 
when successful, in the bringing batk the Juad of the slam as a 
trophy to be set up as a house oniatiK nt — is very widely practised 
Tlio aria of pcaUt on elostr knowhdgo of tlie people, are after 
all more eonsjiicuouH than tiiose of war Attention to attire is 
ivtry whore ooservahle, notwitlutaniling that in some distruts 
the men go jiraetnaliy in a state of nudity hxtept in one or 
two lo<ahti<s (on the lunth last and W(sf), the women are 
invariably dctently < loth(<l, and they are the most modest and 
viituous pel haps of any ‘ savagts ^ Iho male attire is little 
moie — indenl, ofti n liss— than is lueessary for our ideas of 
dteeiny AV ith this and the htad eneiiiled by a coronet of 
<logM tiotli, and loviud by a netwoik cap oi a piec e of bark cloth, 
the sejituiii of the noso iiansfixid by a jendl ot bone or shell, 
and perhaps a sin 11 oi filue arinloi oi two, the Papuan is in com 
>l(te evtryduy attiu On festal oieasions ho (leeks his well 
uiktd out and dy<(l luiu with f(atli<is and llowirs, and sticks 
ulhds in his (ai lube hobs and undci Ins armlets, while a 
wainur will have omla shells and various bones of his \ietims 
dangling fiom iinglets of Ins haii, or fixed to his armbands oi 
gndl( 1 he women almost uiiivci sally wear a longer or shurtet 
p( ttuoat of grass or i>alin filne suspcmied from the waist, the r< st 
of the bod;y (\tept when in niouiiniig In mg umovered The 
adoruiuoiit of tin u peisotis — the tattooing of the skin, and the 
oiiiamentation ol tin ir belongings by carving, burning, oi inlay 
ing (gdierally of high aitistic < xeolleneo) — enters hugely into 
the 0 ( enpation ol tin ir livt s The building of canoes is done by 
all tubus, \et sumo distiuts are the seats of ])rofessioiial boat 
buildois ol gloat skill, the most elegant and most serviceable 
( rait oonnng tioiu hast Capo and the Louisiades These boats 
ate either jiTtun dug outs, with or without outriggers, or regulaily 
built by ]»lanlvH tightly lined and well eaulketl to an oxiavatod 
keel The most nniuikible, howeser, of thdi vessels is the 
Makatoi, eomposrd of s( vcial eapadous dug outs, each neaily 
50 feet long wnnh aie stiongly lashed together to a width of 
some J4 feet, deikul, and fitted with two masts, each carrying 
a huge mat sail j»k turtsquoly fashiom d On the deck high eiatis 
arc built for the ie(e]»tum of srune thousands of pines ol pottiry 
foi eonvoyaiieo amiually to the 1 ly liver district to exchange for 
sago Iho nati\ es are keen huntcus by pursuit and snare hish 
ing iH done fiom catamarans mainly, the fish bdiig speaied, 
sdiiod in oxcelhnt nuts, or driven (by beating the wat(i) into 
wens Music is the great peaceful art ot the iKjoplo, and is 
dihgtntly oxti acted fiom Pan jiipes, a Tews haip ol the Papuans 
ow n iahileatioii, and the flute , the music of eeicmony and oceasum, 
howoMr, can bo evoked only from the drum — always ojKin at one 
( nd — tajiped by the huge rs To the aecomjHiuinunt ot the drum, 
daneing — aMaih>thinu but stationary movement of tbo feet oi 
an e\ oUitionai) maieli — aiiiiost invaiiably go( s, but i an ly singing 
All suits ol jingling sounds also are music to the oar, especially 
the (latteiing in time of stiings of beans in their dry shells, and 
HO these and other lattles aie found attached to the dium, leg 
bands, and many of the utensils, implements, and woajKms The 
natives ha\ u doim stieatod no animals except the dog an 1 the jug , 
they Mthloin keep cage bads, and still more raiely fowls, unless 
where they hi\e hten influenced by Europeans or Malays 
Jhsfot V T ho snivels and rojiorts ot Captain Moresby in 1874 
brought hoim to Qm ensland (and Austiaha generally! the dangers 
jMjssiblo to her commercjo were the coasts opjiosito to Toires Stiait 
and the entrame to the splendid w atenvay inside the Barrier Kecf 
to fall into the jHisHossion ot a foreign jiower By authority, 
therefore, of Qm ensland, the maiiilana of New Guinea, opjiosite 
her shores east ol the 1 list meridian, was annexed to that colony 
in 1888 But this action was disallowed by the British Oovoin 
nient, as \ ule s (m 1846} and Moresby s (m 1874) had been 
1 inally, howevoi, in 1S84 a British protectorate was authon 
tatively jiroelaimod by Commodore Fiskine o>or tho region 
*M)ing between tho Itlst meridian eastward as far as East I 
Capo, with tho adjaccit islands as fai as Kosinan Island ” In j 
ins'), after German) had estabhslud a tiading comjiany on the 
north oast coast, tho tw u eouutnes agreed to iix thou boundaries I 
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through tho then neutral areas of the country The result of 
this was the assignation to Great Britain ot tho jiortion now 
known as Buiiihh Ni>w Guinea, lying between the extieme 
limits of 6® and 12® S and 141® and 156® E To Germany were 
assigned all tho territory and islands to the noi th ot the British 
boundary under the name of Lmjieror William s Laud (Kaisku 
Wilhelms Land), while all to the west of tho Hist mendian 
remained under its old flag as Dutch New Guinfa 
BitiriHH Nfw Guinea — The cx)lony as detined above has an 
area of about 90,000 square miles, and a population estimated at 
250,000, of w bom only 250 are Eurojieans 

OovemmetU — Tlio Bntish Protectorate, with its seat of govern 
ment at Port Moresby, was subsidized by the three Australian 
colonies ot Quoeuslandj New South Wales, and Vietona, and lasted, 
under the administration of two successive sj>ecial commissioners 
(Major General Sir Petoi Scratchley and the non John Douglas), 
till the 4 th Sej»tember 1888, when it was proclaimed by the fiist 
Administrator — afterwards Lieutenant Governor — Sir William 
MacGiogoi , a possession of Queen V letoria Its constitution is that 
of a Crow n colony in association with Queensland The Lieutenant 
Governor is aided by an executive and a legislative council, and 
advised by a native regulation board Justice is administered by 
jxity sessions in tho four magisteiial districts into which the 

t iossossion is divided, with a ccntial eouit at Port Moresby 
laviiig the jimsdiction ot a supremo court, fioin which in 
eortain cases an ajijioal lies to tbo Sujireme Court ot Queensland 
Oidot iH maintained by an aimed constabulary force, iindoi a 
hurujioan ofticer, of over 300 natives from dilleront districts, 
whoso members are found to be very eflieiont and trustwoith) 
Queensland guaranteed the colony jCIO.OOO for ten years, but that 
sum 18 contributed to by Vietoiia and New South Wales as well 
IS Qiu ensland, so that all the three states have a voice in its 
admiiuhtration The expenditure has been kept moie or less to 
the limit assigned, and tlio revenue, mainly derived from oustoms 
duties, israjudJy iiiereasiiig to meet all needs Only £5110 iii 
W), It was 111 1899 £11,083 

Commtroc and Irade — Ihc making of mats, fishing nets, shell 
ornaments, decorated gourds, and stone implements, and tlie 
manufaetuie of jiottory, canoes, and sago, constitute tho (hicf 
native industries, whicli aio the subjei t ot barter between dittereiit 
rtgions h luojiean industrus include gold mining, in which 500 
miners, besides natives, are engaged (chiefly as y( t m the Louisiado 
Archipelago, where, tliough small cjuantities of the metal aio 
found allmially over a wide area, no loefs have been diseovoied), 
and the bcche do mor and jioarl shell hsheiits, which were 
toi molly more productive than at jirosont Copra is natuially 
laigely jirejiareii, as cocoa nut palms are very numerous, and aio 
being every ycai extensively planted A small amount of 
toitoiHO shell is collected Iho rubber industry m, accotding 
to 8ir W MacGregoi, “imjiortant and promising Swdcs 
ot I*alaqiiium, tlio genus tiom which, iii tlio Indian Aiehi 
pelago, tlio best gutta jiercha is obtained, oe( nr on the lulls, 
and lium Iheii cultivatioii theie might m time bo obtained a 
large lexnuo independently of European labour Timber of 
iconomu value is scarce Red cedar {Ceiinlla) abounds in tho 
iiyonno flats, but the (juality is jiooi and eommereially valueless , 
and oaks aio plentiful, nut the wood is coaisi Small quantities 
of ebony ana sandal wood are exjiorted “There can be no 
leasonablo doubt that the sugar cane, which is native and 
present m a groat many varieties, sago, cotton piobahly also 
ludigeiiouH and ot exccjiiioiially tine quality, will eventually bo 
valuable (MacGregor) The trade of British New Guinea is 
exclusively with the Australian colonics Imports were valued 
at £72,285 in 3899-1900 (an increase of over £20,110 m the 
year), and exjxnts (including the gold iiiinos) at £56,167 
(£68,500 m 1898-99) In foioigii trade 112 vessels of 20,788 
tons entered and 95 of 19,110 tons cleared , m the coasting tiodo 
528 vessels of 1 i,221 tons entered and cleared 1 he jiostal move 
nuiit 111 1898-99 included 7767 letters, 2120 nowsjiapeis, and 640 
|>ackets (h O F ) 

Gfiman Nivv Gi INKA — The Gorman jiroUctoratt of Eevv 
(Tiunta, so called attei the island which contnhutes the gieatest 
aie 4, compiclieiids, besides the islands which are now commonly 
( ailed the Bisniaick AichinLlago — vi/, Neu Pommern, Neii 
Mecklenburg (New Ireland), with Neu Ilanuovor and the 
Admii ally Islands (N( wBiitam) — the Solomon Islands (Bougain 
V ille and Buka) There are besides nearly 200 smaller islands 
and islets scattered amongst their greater neighbours The 
mainland district is designated Kaiser Wilhelms I^atid, for the 
jihysieal geography of w Inch see the introduction to this article 
Annexation — New Guinea was annexed on the 36th November 
1884, when the German flag was raised in Xnodneh Wilhelm 
Hafeu 

Jburopean Fnterpriu — In 1884 New Guinea was absolutely 
wild, not a single white man living on what is now the Gennan 
X>art On tho islands Neu Pommern (Now Britain) and Mioko 
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only two trading firms had their establishments , and on Neu 
Lauenburg (Duke of York) the Wcsleyans had a mission station 
After the annexation commercial enterprise sot iii at once, hand in 
hand with political admimstration Kow on the mainland ami 
in the islands plantations have been established and tobacco and 
cotton have been successfully grown Ihroe German imssioii 
societies formed settlements on New Guinea, with a branch one on 
the Gazelle peninsula The protectorate is included in the Uni 
versal Postal Union , each harnour has its post ofhee, also a leading 
official with a number of assistants to control the natives and the 
revenue It is divided into two districts with separate adminis 
trations, Now Guinea and the Bismarck Archij[ielago , over both 
presides the governor, w hose residence is Iriodrich Wilhelm Haion 
on New Guinea A small police force of natives has been formed 
In each district there is a icgistry of deeds and a court of law, 
and in New Guinea a court of appeal, of which the governor is 
president A line of steamers pUcs between Now Guinea, the 
Bismarck Archipelago, and Singapore A special silver coin of 
rupee value has l>eon introduced The area of the protectorate is 
approximately 91,000 square miles It is impossible to speak 
with any precision of the number of the population, but a density 
of 4 per square mile may not give too high a figure 

Statistici — The revenue of New Guinea is derived from taxes, 
dues, and hcenois, and amounted on the Slst of March 1892 to 
about £3000, on the same rate, 1901, to £3750 The annual 
revenue is averaged at £5000, and tlio expenditure at £4200 
The New Guinea Company was to receive £20 000 for trans 
ferring proprietorship to Government The New Guinea Company 
impoited 111 1885, £37,146 , 1890, £24,722 , 1895, £21,915 , 1899, 
£63,000 , 1900, £16,600 , and expoited m 1895, £80,906 , m 1899, 
£46,955 , m 1900, £17,600 lu 1895 there wore 138 huropoans, 
7 trading firms , m 1901 there wore 301 huropoans, 6 trading firms, 
with 56 trading stations in various parts of the country 

AurHouiiiEs —Rye Bibliography of New Outnea (complete 
to 1883), 111 Supplemeiiiary Papers, KGS, 1884 — Romillx I he 
Wtsiem Botific and New Outnea London, 1887 — Parkinson 
Jtrt Bismarok Arihtpcl Leipzig, 1887 — Cooke Australian 
B^encet and Niio Outnea London, 1887 — IIaddon Dicoratite 
Art of British New Guinea Royal Irish Academy, Duhlm, 1894 
^Annual JRcportn Biisbane 1888-98 — hoiiBEs ** British New 
ifUinea as a Colony hlatlwoods Maga^'ine^ July 1892 — 
Chalmfi s Pioneer Life and If orL in New Outtua london, 
1895 — MacGueior British New Guinea London, 1897 
— Srmon Im Auslralischcn Bunch und an den Kusten den 
Koralks Mecres Leipzig, 1899 , Nathncliten Uber Katner 
fPtlhehnnland Boihii, 1887-99 — WriisiER Through New 
Outnea london, 1899 — “Geogiapluscho Untersucliuugen in 
der Wosthilfte von New Guiiua, in Jieport of iatxth Inttrna 
iional Geographical Congress London, 1895 — IIaddon Journal 
BGi>\im (j vonP) 

Dutch Nfw GI/INFA comprises all the western portion of the 
island Tlio boundaiy on lue eist, separating it from British 
Now Guinea and Geimaii New Guinea, was finally settled in 1895 
starting tiom the south (oast, it follows 141® 1' 48 L up to the 
Fly river, whidi it mounts until 141® 1' is loached, when it 
once moie follows the inoiidiaii up to the noith coast The 
area of the territory is about 150,000 square miles, and the 
inhabitants have b( cu c<mioeturod to number some 200,000 A 
few missionaries have established tlieniselvos, but otheiwise 
the Dutch have scarcely occupied their possession, which at 

£ resent merely forms part of the lesidtncy of Tomato in the 
[oluooas Dutch New Guinea lus, however, bettor natural 
advantages than eitliei the British or German possessions m the 
island, and should eventually prove of real value to the Nether 
lauds 

Recent History — ^Tlie treaty concluded in May 1895 between 
Groat Britain and Holland finally settled the now bouudaiies 
Roughly speaking, that jiartition had allotted about 48 6 ]>or 
cent of the superficial area of Now Guinea to the Dutch East 
Indian empire, 28 3 per cent to Germany, and 23 1 per cent, to 
Great Britain Dutcli New Guinea now covers the western and, 
according to some authorities (s( e, e ^ , Guilletnard, The Cruise 
of the ** Marvhesa* ), the best half of the whole island A great 
deal has been done since Wallace visited it in 1858 and stayed 
some months at Dorey in the nortli At regular intervals the 
steamers of the Dutch Royal Steam Packet Company now call at 
Dorey and other points, whilst administrative ^losts have been 
established elsewhere in lieu of others previously attempted but 
abandoned Nominally the sultan of Tidore (see Moluccas) 
IS still the suzerain of western New Guinea, but his authority is 
scarcely recognized, except on some few shores and adjacent 
islands, and practically Dutch New Guinea used to be admin 
istered partly from Ternate and partly from Timor, upon more 
peaceful lines than was the case when the rule of the Dutch in 
New Guinea largely consisted of the sending of a warship now 
and again to some distant island or bay to oum a kampong, to 


]iuiu8h rebellious villagers, and thus assert or reassert Dutch 
authority, or that of the sultan, who is their vassal In 1901. 
however, a more st nous effort was made to estahhsli some kind 
of government in the southern prov into of Dutuli Now Giunoa, 
at Morawkay, where a small Dutth ludiaii garrison was 
stationed with the professed objttt of ]uov outing raids by bands 
of savages into the British tcrntoiy near b} Such raids had 
been rather frequent, the invadois attacking the nativth who 
live under British protection, biiimug tlmr huts, nuirdoiing 
the men, cairyuig off the women and childun as slaves, Hiid 
leturning scot fice to thoir own haunts ladt n with booty riuio 
IS now also an assistant Htsnknt at Moiawkay whoso immodiatt 
chief IS the Dutch Resident at rcinak, und who i the civil 
administrator ot the piovince of southcin Dutch Niw (luiiua 
Assistant H( sidoncios have also hem established at Manol vary 
in northern Diitcli Now Guinea, whnh has beai loimed into a 
new province, under Ternati, and at laklak, in westtrn Dutch 
New Guima, likewise erected into a new ]>rovimi ako under 
Ternate By 1902, thoiofore, Dutch kow Guiulu ioinud a now 
government, with its licadqiiaittis at Tcrnatc, divided into the 
three prov inces aforenamed 

A curious discussion aioso in the Dutch States Gcnoral wluii 
the Government was socking legislative sam tioii foi the above 
measuies, with a provisional credit to covtr the fust establish 
ment expenses It was seriously contended in one pait of the 
Ilouso that, as eminent men of gtogiapliu al and c thnogra])hn al 
science had settled the question, whethtr Now Giunoa btloiip^s to 
Asia or Polynesia, in favoiii* of the lattii, a Now (nuuoa colomza 
tion sclitme tould not properly bo jiroposcd and dodiled ui)on 
m a seetiou of the Dutch Indian budget This budget coiicerm d 
only the Asiatic possessions of Il6lland, not tlie l*otynosiaii outs, 
and Dutch New uuinoa must, consequently, have its own budget 
liiially, the niaiority of the States Gent lal, baeked by Goviin 
ment, deeidcd that New Guinea must still be nekuned to btlong 
to Asia 

As the so railed “Wallace line’ of domaication — a name ]>ro 
posed by Professor Huxley and accepted by the sciontiiie vioild 
since Dr Alfred Russel Wallace, the famous naturalist lust pro 

J wunded it (October 1 859) in the Ibis — has played a r/5/t in these 
liscussions. It is well to point out that this line is ontiiely a 
zoological boundary, and docs not apply at all to tlio geogiaphical 
distributioii of man Wallaces line ot dr mai cation, which runs 
southwards from the Philippines, separating Borneo from Celebes 
and Bah from Lombok, was suggested to bun, as ho cxjdaincd lu 
a paiMjr wiitten in dt fence of his scientifio boundaiy against 
attacKs upon it from various quailers, “by lus own observations, 
showing the abrupt and rcmaikable change in tlic forms of life 
that occur m passing from Bah to Lombok and from Borneo to 
Celebes The sudden change was, ho luaiiiUiuod, “connoded 
with the fact that the sea between those islands suddenly 
deepens marking the eastern toi nunation of the groat shallow 
bank which conncctcKi the larger Sunda Islands with the Asiatic 
continent 

The boundary line between the races inhabiting the Malay 
Archipelago and Austra la lies imiili farther oast than Wallace s 
zoological fiontiei, the Malays extending to Celebes, the Mol 
uccas, Sumbawa, and Timor, but already nuoting and mixing 
with Papuans on sev oral of the easternmost islands of the Malay 
Anhiiietago Irofossoi Hnxlty believed that the aborigines 
of New Guinea, gdioially called Papuans (but only by the 
Luiupeans and their descendants, the name being unknown to 
any native tribe), were more closely allied to the negroes ot A file a 
than any other race The hypothesis of some later scientists, 
who have endeavoured to identify the Paimaiis with the Negritos 
of the Philipjnncs and the Seniaiigs of the Malay Peninsula, has 
met with more sucecss Dr Alficd Russel Wallace pionoiinced 
himsolt against this hypothesis in an appendix to his Malay 
Archipelago (1883 edition, p 602), whore lie observes that “the 
black, woolly haired races of the Philiiipmes and the Malay 
Peninsula have little affinity or resemblance to the 

Papuans But Dr A B Moyer, who spent several years ot 
scientific travel and exploration in the Malay Archipelago and 
Now Guinea, and who became the director ot the Natural 
History Museum at Dresden after his ictuni, developed a con 
trary conclusion m his Die Negnlos der Phil ipptnen (1878) Dr 
Meyer held, after^a sjiecial inquiry, that the Negritos and 
Papuans are identical, and that possibly, or even proLabl} the 
former are an offshoot of the latter, like some other Polj ncsniii 
islanders Professor Hoddon (of Cambiidge), while diHeuHsink> 
in Nature (September 1899), a later paper by Dr A B Meytr 
in English on the same subject {The Distribution of the NeyntoSf 
Dresden, 1899), practically adopts Meyer s vu ws, after an indo 
liendent examination of numerous skulls But Professor Haddon 
truly remarks that much more needs to be known than is at 
present available before deciding as to how the Papuans, who are 
undoubtedly the aborigines of Now Guinea, may have peopled 
other islanas surrounding their own and much more distant 
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Since 1870 Dutch sciontiOo explonng expeditions have pene 
trated deeper into many of the unknown parte of Dutch K(w 
Guinea than their predocoeeore, auch as Wallace, Beccan, and 
<l Albcrtie Among the more important of such expeditione inav 
l»o mentioned those of Messrs Van der Crab, Tcysmann, Coon ng< f, 
Langovold, Von Hemort, and Swann, undertaken for the Dulch 
Indian Gorermnent 1871-72, 1876-78 (reports published at The 
Hague in 1879) , of Von Rosenberg in the Ooelvink Gull districts 
111 1869 70 (re^iort published at The Hague in 1876) , ot Von 
Oldenborgh in 1879 81 (published at The Hague) , of Monod 
ch Froidoville and Boreel in 1882 (published at The Hague), Ac 
Their reports and the reports of various missionary societies, 
Itoth Dutch and Gorman, having settlements in w< stern and 
northern New Guinea, in Nothc^rlands territory, have thrown a 
great deal of light on the natural history of tlio island, on its 
resources, and the islanders Extensive coal Hi Ids have been 
disuovcreil near the north westi rii coast 

AimioiiniRs —G hak V rFFli Shuhen wul JUeohnchlumfni 
sa der HMste hr Vuwig, Bmnswi(k, 1899 - Kkifoku I^no 
Omnea Vi flag dor Ibulierfreunde, Berlin — k Bilm New 
Ou%neau7uider S%nmarcL Archvptl Sclionfold und Cie , Berlin — 
KXKNJUArir T>ie hishengr Ir/or^hung von Aaiser Wxlhehnitlnnd 
Berlin Besides the vanous pulihcations of the Dresden Natural 
History MiiNouni the following Stanford § Comjyendimn of 
(hography and Traict Malaysia and lacifie Archxpelagots (m w 
issue, edited hy Di 1 H H Guilhniard), Ihe Cruise of the 
** Ma^ehesa* (1894), hy the same (second volume) , British Fiupxn 
Beries A ustralasiu (1900) (jl li) 

N^W HAI1fipshlr6| one of the original thirteen 
states of the Anuriran llnion, Ik longing to the New 
England groii]», of whuh it ih the third in bi/o The 
jiojmlation is nlowly inonoBing In 1880 it was 346,991, 
of whom 170,5Jb win mahs and 176,465 females, in 
1890 it was 176,510, of whom 186,566 W(re males and 
189,9(i1 fcinahs, and in 1900 it was 411,588, of whom 
J05, 179 Win mahs and 206,209 were females The 
increase in iiopnlation from 1880 to 1890 was 8 5 |hi 
tint, from 1890 to 1900, 9 1 imi eint In 1890 the 
dcnsiiy per sipiaic mile was 41 8, and in 1900 it was 45 7 
The move nu nt of the population is, as cIscwIku, towards 
tilt cities Between 1880 and 1890 time of the four dis- 
tinctive ly agricultural eountns lost 2528 in population, 
and from 1890 to 1900 the loss was 2024, while the manu 
fat taring countu s steadily gained Tlu uiban pojuilation, 
classing as such all ])ersons living in cities of mou than 
4000 inhabitants, incrcastil between tlio census of 1880 
and that of 1890 from JO i per cent to U J jier cent of 
the total population, and at tlie taking of the census of 
1900 it had reached 40 7 jwr cent of the total population 
93ierc arc^ eleven ineorporate d citua m the state, taeh of 
which has a population of over 5000, and of these the 
chief manufacturing centres, as Manchester, Nashua, and 
Laeoma, have la piitieular laigely nun used in si/e sinee 
J 880 I n 1 900 the pc’ipulation of IMane he ste r was 56,987 , 
of Nashua, J 1,898 , of Concord, 19,012, ot Dover, 

1 1,207, ot Portsmouth, 10,017, and of Laconia, 804 J 
The gam in jiopulation is |)artly liom natural growth and 
]iartly fioni imnugiation, mainl> from Canada lu 1890 
there were resident m New Hampshire 4(>, 121 persons 
born in Canada oi Newfoundlanel, and also 61,016 
]>ci8ons boin in oilmr states of the Union, while 124,520 
natives of New Hamjishirt were^ resident m other states 
In 1880, 80 (>0 pel cent of the ix^jmlation were native 
born, in 1890, 80 79 jier eent , and m 1900 only 78 6 
The total imnil»ei of foreign born inhabitants in 1900 was 
88,107 Then weie only 602 negixxs in the state In 
1899 tlierewcre for each 1000 of the population 18 53 
mairiagts, 21 >0 liiiths, and 17 29 deaths The size of 
the family eontimus to deerease, as it has clone since 
1850, the average being 4 31 m 1890, against 4 32 in 
1880 anti 5 15 m 1850 ITio percentage of births 
where both parents were fortigntis was 38 77 in 1896 
and 50 67 in 1899 Divert es have pretty steadily in 
creased , m 1882 there was one divorce to 10 93 marriages, 


and in 1899 one divorce to 8 90 marriages Among the 
causes of mortality consumption held the first place till 
1898, although the percentage of deaths fiom it fell some- 
what steadily from 14 01 per tent of all deaths in 1884 
to 9 92 iKT cent m 1897, the average being 10 89 
Pneumonia came next, varying between 7 06 in 1884 and 
9 17 in 1897, averaging 8 67, and now holds the first place, 
753 having died from pneumonia in 1899, against 582 from 
consumption The ratio of deaths resulting from zymotic 
diseases during the fourteen years was 13 51 per cent of 
the total The death rate for the entire state in 1890 was 
18 2, in 1900 It was 18 52 

Charitable JnsttlxUions — In 1900 there were 1308 paupers in the 
vanouB almshouses of the state, of whom 423 were insane On 
1st October of the same year there were 426 insane patients in the 
state insane asylum Within the ponod 1890-1000 there has been 
an important movement in the establishment of hospitals, with most 
ot which are connected training schools for nurses In nearly all 
the Cl tits hospitals have been opened, partially at the public 
expense, and in many of the towns “ cottage hospitals have been 
ciecti d, mainly or wholly by private generosity The Mary Hitch- 
cock Hospital at Hanover is a model of its kind 

JI/tMM(/ac/Mrmy —Manufacturing is the principal industry, and 
the amount of capital invested in it, the value of mateiiala 
employed, and the value of ]>ioriucts are steadily advancing, as 
shown by the comparison ot the statistics ol 1880, 1890, and 
1900 — 


1 1880 

1800 

1000 

Numln r uf cNlabliMhiiicnts 

8 181 

8 220 

4 671 

Capital 

$il 112 212 

$70 37.> 100 

$100,020 001 

Wa^,e-eanKrK (average immbm) 

48 881 

60111 

70 41 * 

lolal wap M 

914 814 lOS 

$«! 027 290 

$*>7 620 247 

I Value of jjioducU 

172 0i8 028 

$85 770,540 

$118 660 308 


New Ilanipsliiro ranks sixth in the Union in the manufactine of 
cotton goods, fifth in that of woollen, and twenty fourth in tlio 
general value of its manufactures Its eight chief industries in 
1900 were as follows — 



Niiinbtr 


W ago earners 


Industries. 

ofFstab 

lisli 

merits 

C apittti 

A\enigo 

Niini 

b« 

Total 

WupH 

Value of 
lioducts 

Boots and sIiopr (fat 
tory prtxluttH) 

67 

1 

8 123 481 

12 007 

$ 

4 171 0^4 

$ 

2*1 405 558 

f Otton glMRlH 


>0 >( 1 83u 

20 4 4 

0 7 0 42 » 

2 OOK 240 

Wool manufactun m 

4> 

11 «80,.05 

5 401 

. 04 1 810 

10 881 056 

I uinbt r and tiiubei 1 
products 

5>S 

11 882 114 

4188 

1 6''4 005 

0 218 810 

Paper and wooil pulp 

20 

8 103 U81 

2 801 

1 030,850 

1 204 783 

foundry and inaihine 
lihop products 

87 

2 804 4"4 

1 070 

04u 1^4 

3 040 884 

leather (tanned cur 
ritd ana flniHhed) 

! 

1 ‘K)0 '77 


210 '»0«> 

2 664 042 

Hosiery and knit goods 

2» 

2 6 >6 >80 

2 402 

IK) 5»8 

2 522 829 


AtpricuUure — The agricultural products of the state vary but 
little fiom year to year hai iiig had an annual value of $13 600 000 
to $14,600,000 (in 1890, $13,701,060) , but the census of 1900, with 
a changed inctliod of computing, gave the value of the product 
for 1809 as $21,929,988 The pnnci|Kil crops lu 1899 were as 
iollows — 



Acreage 

Production 

Value 

Buckwlieat 

1,836 

43,360 

bushels 

1119,334 

Barley 

1,696 

46 680 

>» 

26,189 

Indian corn 

26,694 

1,080,720 


538,788 

Oats 

12,689 

497,110 


184,025 

potatoes 

19 422 

2 420 668 

9 f 

1,090,496 

Hay and forage 

616,042 

6i4,973 

tons 

6, 186,262 


The crop of apples for the same year was 1,978,797 bushels 
In 1900 them were 29,324 faims, and their average sire was 
1231 acres The total improved acreage was 1,076,879 acres, 
and the unimproved was 2,632,985 The value of farms, exclu 
81 ve of stock and implements, was $70,124,860 Sheep raising, 
which was formerly a prominent industry, has steadily declined, 
and hoi sea have taken the place of oxen in farm work, but 
the introduction of creameries has increased the dairy interest 
Ihe value of h\e stock in 1900 was $10,664,646 The relative 
projiortion of farm stock in various years is shown by the subjoined 
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1880 

lsi*o 

leeo 

Horses 

46,773 

52,458 

54,866 

Daily cows 

90,564 

109,423 

115,036 

Other neat cattle 

141,831 

113,465 1 

111,766 

Sheep (not including lambs) 

211,825 

181,611 1 

65,318 

Swine 1 

58,437 

58,686 1 

51,211 


A iish and game commiasion has m cliarge the stocking of the 
inland waters of the state with fisli Thero are eleven hatcheries, 
twin which there were distributed in 1900 to tlio various ponds 
and brooks 8,256,000 fry mainly of salmon, salmon trout, orook 
trout, and lake trout. I ho princi^ial fresh uater lish are trout, 
pickeiel, black bass, eels, and pout Undoi the ofjcration of the 
game laws there has been a maiked increase of the hsh throughout 
the state, and of doer in tlie iorests of the northern part 
UaUioays — There was little railway construction during the 
}>tiiod 1880-1900, the total mileage in 1901 being only 1189 5 
nulos, against 1051 iii 1880, but there has been a steaily move 
luont towards consolidation The sentiment of the state nas 
formerly very hostile to the absorption, oi even the leasing, of one 
hue by another, but the excessive exjicnso of maintenance, and tlio 
actual or tlueatenod bankruptcy of many short lines, led in 1883 
to the |)assage of a lai^, nndei which, since 1886, when thoie weie 
thirty lour companies A^orking ivithiu the state, one hue after 
another lias 1)ten leased or absoihed, till now all art iiniged in 
thieo systems — the Boston and Maine, the Maine Central, and the 
(traiid Trunk Tlio Boston and Maine controls 1037 miles ot the 
state mileage Up to 1880 the cost of the railways of New llamp 
shite was about $40,000,000, and since that time about 1^7,000,000 
have been spent m iinprovoments and enlargements All of the 
thieo systems have a largo or major part of ^heir mileage out of the 
state There is some movement towards the building of elcctiic 
lints in various parts, but few have been actually eouslruetod 
The ordinaiy highwiy roads are vorj pool, laryiiig according 
to soil and the knowledge and skill of local suporvisois The 
ciuestion of their improvcnunt has htcome a public one, and 
the governor has uiged upon the legislatuie the adoption of 
measures looking towaids the intelligent d(\elopmont of a system 
of good roads throughout the state **(»ood loads institutes 
are also held under the direction ot the Loaid of Agricultuic 
Edxication — The “ rural school has been and still is one of the 
most diflicult problems in New Hampshire, but there has been a 
gradual tendency to centiali/o, when pussihle, and to diminish 
the number while increasing the oflicieiicy of the schools In 
comparibon with 1882 the statistics aie ns follows - 



Numb r ot 
Bchoob 

Gmdod 

IHk6 

Touchers 

1882 

2641 

481 



56 1 

3075 

1900 

2198 

778 

61 1 

2740 



Knrolmpiit 


A'vera>,c T 2 ength 
(Wteks) 


Public 

1 nvate 

ExjHsmhtun h 

1882 

64,849 

4,275 

1584 527 71 

22 9 

1900 

65,668 

10,315 

1,052,202 25 

29 53 


The expenditures of 1900 include $113,423 32 for buildings, per 
nianent repaira, and the payment of interest and debt The 
enrolment includes all who attended school two woolcs or more, 
the axtrago attendance being 47,276 In 1899 an Act possccl 
allowing towns to form “siinervisoiy distiicts foi the purpose c»f 
employing supormtendoiits oi public schools theiein In certain 
cases a part of the salary of such superintendents is paid by 
the state, which annually appropriates $25,000 for that purpose 
In 1890 the illiterates ovti ten years of ago foimcd b 81 per cent 
of the population fho Normal School leccivcs an annual appro 
luiation of $10,000 from the state There are two institutions of 
higher leaiiiing, Dartmouth College at Hanover, and tlio Now 
Hampshire Collcffo of Agriculture and the Mechanic Arts, at 
Durham With Dartmouth College, which has classic-al, literary, 
and scientific coursea, there are connected graduate schools in 
nudicine, civil engineeiing, and administration and finance 
Tlie college has a faculty of 65 nuinbois, 768 students, 7164 
alumni, and a library of over 85,000 volumes The College of 
A^iiculturo and the Mechanic Arts has a faculty of 23 members, 
121 students, 204 graduates, and its library contains about 7000 
volumes In 1891 in connexion with education a law was passed, 
authorizing the establishment in each town of a free pubhc library, 
and granting under certain conditions state aid In 1895 this was 
changed to a modified requirement, so that m 1898, 15 towns I 
were accumulating a library fund bj annual assessment, and 204 1 
towns had free libraries, contaiimie, -105 volumes, having an J 
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annual appropriation of $18,789 Thtre were also 277 other 
libraries, containing 703,787 volumes The htato libran had 
48,810 volumes 

Bank^ — ^Tho banking facilities bav c undergone little tliaiige 
On 80th September 1901 there wore fifty two national bankh 
with a oapitol of $5,380,000, surplus and undiviiliul profits ot 
$2 329,602, circulation of $4 599 769, deposits ot $11341,009, 
and loans and discounts of $13,467,698 fhoro wore ilso ton 
state banks and trust companies, with a capital of $(>10 000 an<l 
de^iosits of $1,073,318 The savings banks made i< markable 
momss until 1893 the ycai of then greatest piospcnty Then 
hard times seriously aflecttd thorn, no hss than tweut> h\o 
having gone into voluntaiy or foned liquidation Iho comhliou 
of these banks at succt ssivo ])orio(ls is as follows — 



Nniuber 
o( Banks 

Deposit ois 

Av» ni„e 

Dt posits 

iotal 1' posits 

1880 

67 

89,911 
162,782 1 

61 

».2S20 1,701 

1890 

72 

411 3 

65,727,01>t 

1893 

70 

174,654 1 

425 85 

71,377,‘27S 

1900 

52 

129,115 

399 07 

51,53' 74'' 


In 1893 there woio also fourteen trust companies witli saxiii^^s 
bank do^iartments, having deposits ot $4,144,097, so that tlio 
total savings deposits of the state for that year wore $78 521,376 
m solvent eom])anio8 In 1900 there were seven smh solvent 
institutions having deposits of $2,510,005, making the total of 
such deposits $54,045,753, m addition to $8,445,704 in banks m 
liquidation In the same year Iheio weie sexontecii building and 
loan assoi lations, with assets of $1,863,507 

Finances — In 1900 the asscsstd valuation of the state was 
$208,080,845, and the equalized valuation, iiu hiding the in 
\ontorics ot the towns, savings banks deposits, and capital of 
railway and insmanco toiupames, was $287,015,176 Iho total 
taxation, including the state tax of $125,000, was $4,728,317, 
01 $11 49 per caput The not ddit of the state was, 1st luno 
1900, $1,118,798, that of the comitns was $68^,889, that of tho 
towns was $7,796,145, and of tho piuincts $1 415 539 — a total 
iiidebtodiiesR lor the state ot $11,014,371, oi $26 67 p i cajnit 
T he gross debt was $13,269,286 

Rnigion — The statistics of tho laigoi religious (leiiominatious 
of tho state for 1899 are giv( n below Those of tho Methodists 
lucliulc a few towns m Massachusetts, and exclude a few lu castt i u 
New Hampshiio associated with a Maine confinnci 
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tr 

0. 

£ 
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0,^1 
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1 n ^ 

1 

j 

1 

y) 

5 

g 

0. 

?? 

fH 

r 

1 '^C^i 

1 

Baptist 

S4 

% 

9 719 

10,490 

i 

547,200 

h W Ba]di8t 

101 

86 

8 240 

7 09S 

416,850 

Congregational 

195 

212 

20,251 

21,178 

1 500,000' 

> piscojiul 

46 

15 

3,894 

1 898 

4t 1,121 

Roman Catholic 

77 

93 

100,000 



Unitarian 

27 

2» 

1,252^ 


3*7 2005 

Umversahst 

34 


1,2 >0 

1 1 500 

260,000 j 


There are also two commimitios of Sliakois, Ihrco confincmis of 
Christians, four churches, and ton sock ties of ( hnslian Scientists 
in the state 

PolUtc^ — Since 1874, when it elected a Democratic goveinoi, 
New Hampshire has been a RepublKau state, though loi many 
years the elections were very close and iii several years tho 
legislature has chosen the goveriioi no eandidate having attained 
the majority necessary for election Ah showing the iclation of 
tho two principal parties, the votes foi governor and for rnsidont 
of the United States are given below, tho vote foi 1896 being 
specially noticeable, as nnlicAting the nplit m partus brought 
about by the silver movement 



Oocernor 

J n Hiileiit 


R( publican 

Dmnocratii 

U» publican 

in nio( ruin 

1880 

44,435 

40,866 

44,852 

40,7»4 

1884 

42,513 

39,637 

43,250 

39 189 

1888 

44,904 

51,201 

46,735 

43,457 

1892 

43,776 

41,501 

1 45 543 

42,094 

1896 

48,387 

28,383 

' 57,444 

21 271 

1900 

53,891 

1 31,950 

51 799 

35,489 


i Tho mechanism of the state government has undoigone no diange 
j during the period 1886-1900, except that since 1888, when slight 


^ ligiins of 18 <) 
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(changes were made in the state constitution, the legtsUture meets ! 
hiennially in January inattad of June 

In the Spanish American war Now Hampshire furnished under 
the first (all one regiment of 1009 officers and men which, 
however, was not calm into active service, and was mustered out 
12th October 1898 Under the second call 318 volunteers wei« 
furnished 

AinHOiiiHEs —The statistics of the industnes of the states are 
given in the reports of tlie United States census and in reports 
issued by various state commissions annually or biennially 

(J K L*) 

NswhfltVSIli a aeaport and parish m the East 
bourne parliamentary division of Sussex, Ingland, Hi 
miles east by south of Bnghton by rail, at the mouth of the 
river Ouse There is a daily wrvicc of fast steamers to 
Dieppe Steamers also leave for Caen, St Nazaire, and 
Torsey A new quay has been opened for the Continental 
service, and two piers and a bruik water (2700 feet long) 
have been eonstrinted at a eost of £562,000 In 1H90 
1579 vessels of 119,741 tons entcjred, and 1582 of 354,005 
tons cieaiod , in 1900, 2471 vessels of 505,009 tons 
entered, and 24 JG of 499,020 tons rhaied Population 
(1881), 4009, (J901), 6772 

New HflLVerii a town and the largest city of 
Oonneftuut, USA, eapital ot New Haven county, 
HituaUd at the hea(i of New Haven llaiboiir, an inlet 
from Long Island Sound, in the southern part of tin 
siaU, and at the intersection of several branches of the 
New York, New Haven, and Hartford Railway The 
plan IS irrtgular, with broad, well shaded streets, which 
are ]»a\ed with buck or grainti blocks in the business 
sections, and m th( usidente sections aie in part mac 
adamized It is divided into fifteen waids Its watei 
supply, <h lived by jminping fioin J^ike Whitney, is m 
jirivato hands It is the seat of Yale Univeisity The 
city has a large c oniiiKice by lail and by steameis on Long 
Island Sound In 1900 it contained 1236 manufaetuiing 
estabhshnients, euupl()}ing a total capital of ^30,463,066 
The aveiage nigiilier of hands as 20,516, and the pro 
duets had a value of $40,762,015 llieso pioduetswtrc 
very varied, carnages aiul waggons, and materials for the 
sauK, had a value of $2,984,951 luidware, $2,218,032 
corsets, $1,891,956, and fouiuliy and machine shop pio 
ducts, $1,716,028 The assessed v iluation of leal and 
jioiHonal jiroiKity m 1900 was $1 15,698,807 » the net debt 
was $3,690,909, and the late of tavation, $16 50 jmi 
$ 1000 The receipts, ajMiit fiom loans, amounted to 
$1,680 381, and the expendiUiu s, t xc lusivc of loans re^mid, 
to $1,719,916 The death lati lu 1900 was 15 89 
Population (1890), of the town, me hiding the eity, 86,015 
of the city, 81,298, (1900), ot the city, 108,027, ot 
whom 10,802 weio foieign boin and 2887 negroes 

New Hebrides. See New Caii-doxu 

New IberiAi a city of Louisiana, USA, capital 
of llK>ria Parish, on the Bayou Teche and on the Southern 
Pacific Railway, in tlu^ southern jiart of the state It is 
in a lumlxii region, and its industuob consist chiefly in 
the manufactuie of cypress lumber Sugai, cotton, and 
ricc arc laised, with cultivation, in the surrounding 
country Population (1890), 3147 (1900), 6815, of 

whom 214 won foreign boiu and 3309 negicxjs 

New Ireland, now Nfu MFCKCENBaHc Set 
Nfw Guinea (German) 

New Jersey, an e^istem state of the United States, 
situated lietwcen 41 21 22 6' N and 38 55' 40' N, 
and 73 53' 59' W and 75 15 W The extreme in length 
IS 166 miles, in bnadth 57 miles, its narrowest ]mrt is 
31J miles The total frontier measures 487 milts, of 
which all but 48 miles is defined bv natural boundaries, 
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nvers, bays, and oceans The highest land has an eleva- 
tion of 1803 feet The area is 8,224 44 square miles, or 
5,263,641 acres, of this the land surface is 7514 40 
square miles, or 4,809,218 acres 

PoptdcUion — Notwithstanding its comparatively small 
area, New Jersey stood with a population in 1890 ot 
1,414,933, just midway among the states, and m 1900 of 
1,883,669, of whom 941,760 were males and 941,909 
females, the rate of meiease from 1890 to 1900 Ring 
30 4 In density of jxipulation for the land area New 
Jersey was third in rank in 1 900, there being at that time 
to each square mile of land area an average population ot 
250 3 There were (1900) ten cities, the population of 
each of which exceeded 25,000, namely — Newark, 
246,070, Jersey City, 206,433 , Phterson, 105,171 , Cam 
den, 75,935 , Trenton, 73,307 , Hoboken, 59,896 
Elizabeth, 62,130, Bayonne, 32,722 , Atlantic City, 
27,838, Passaic, 27,777 The percentage of increase of 
the five largest of these cities during the decade 1890- 
1900 was as follows — Newaik, 35 5, Jersey City, 26 6 , 
Pateison, 34 2 , Camden, 30 2 , Trenton, 27 5 The 
aggregate of population in these ten cities in 1890 
was over 900,000, oi about half of the total population ot 
the state In 1900 there wcie 32 iitits or ineorpomted 
places, having each a population of more than 2000 and 
loss than 5000, and having an aggiegate population ot 
107,571 , and 40 places having more than 5000 inhabit 
ants each, and an aggregate population of 1,232,669 
The village and rural population in 1870 was 469,435, iii 
1895, 514,176, and in 1900, 543, t29 For the last 
generation, therefore, the rural population has remained 
comparatively stationaiy, while the population of the 
cities has inci eased about threefold The proportion ot 
foreign lesidents in 1880 wa^ 5 65 per cent, and m 1890, 
3 56 The state seems, therefore, to have leceived its full 
share of immigrants, tor the total population of New 
Jeisey in the census of 1890 was 2 25 per cent, and its 
area one quarter of 1 jiei cent of that of the United 
States Since 1870, while the mcrcAse of native born 
residents has neaily kept pace with the increase of foreign- 
l)orn, muth of the native j>opulation has sprung fiom 
loieign jiaic ntage, the tensuK of 1900 showing that over 
50 per cent of the total population have both paieiits 
foreign born The iieicentage of the negro population to 
the total i)oi)ulation has increased slightly, being 3 7 jh i 
cent in 1900, and numbering 69,844 Pioximity to the 
toast and a milder climate have given the state a somewhat 
largei proportion of coloured persons than western states 
on the same parallel of latitude 
Imh'uUton — ^Tlio Constitution provides (1) That the state shall 
maintain an efficient system of public schools for all childicu 
betwo(*n the ages of five and eightecri , (2) That the legislature 
shall not pass any private, local, oi special law providing for the 
management and support ot the piiolu schools , (3) That no 
apportionments of any kind sliall be made for the support of 
denominational schools The state Board of Education prescribes 
rules for the enforcement of the school law , and appoints county 
siiporiutendonts The state superintendent appointed by tlie 
governoi, apportions the school funds among the counties, and 
has a genoial oversij^ht of the schools of the state County 
superintendents, holding office for three years, apporiion achool 
moneys among the seveial townships and distncts, and examine 
and license tcxiohers School trustees, nine m niimbei, hold oflico 
for thieo yeais , may be womon, chosen by voters of the distnct , 
employ teachois and fix then salanes , erect and keep m repair 
school buildings Cities have separate boards of education 
and a city superintendent Undei the control of the state Boaid 
of Education are — a normal school for the training of toaohers, 
with which are connected a model school a projiaratory school, a 
school tor the deaf, and a manual traming and industnal school 
for coloured youth The state Board of Education also exercises 
general control of<— (1) graded schools in cities and in a union of 
school districts , (2) district schools Each municipality consti 
tutes a school district. The sources of support for schools are — 
(1) a permanent achool fund , (2) annual state school tax , and 
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(3) special distnot tax. Acts of the legislature of 1816 aud 1817 
began the creation of a school fund by the investment for that 
purpose of certain stock shares, belonging to the state The 
Revised Constitution of 1844 guarantees the security and 
manenoe of the fhnds, and the legislature from time to time has 
provided for its maintenance and increase by diverting to its 
purposes state revenues, arising from various sources I*rom the 
income of this fund annual apportionments are made The 
principal of the school fund in 1901 was $3,773,351, from which 
the total income was $186,428 A large part ot the cost of main 
taming the schools is met eaoli year by a school tax on the taxable 
pioperty at the late of 2{ mills on each dollar of rateables 
which in 1901 amounted to $2,287,395 The largest iiart of the 
cost of the schools is met by a district tax and city taxes In 
3901 these special taxes aggregated $4,027,575 By the school 
census ot 1900 the children of school ago numbered 463 565 , of 
these 822,575 were enrolled m the public schools The enrolment in 
the normal school for the year 1901 was 645 , in the model school 
536 In the year 1900 there were in the state 1091 children over 
30 years of age unable to read and 7236 under 15 employed in 
lactones, mines and stores The total value ot school ouildings 
IS given as $15,634,471 The number of teachers was, men 
^»98, women 6')36 The average monthly salary for men was 
$86 63 , for women, $50 07 In 1900 reports wore received fiom 
twenty one communities throughout the state showing an ex 
penditure for that year for manual and industrial traming of 
*888,944 In New Jersey alone of the thirteen oiigiual colonies 
Avas there, prioi to the War of Iiidependeiieo, more than one 
< bartered institution of higher education Princeton Univeraitv 
received its chailer in 1746 as the college of New lorsey, amf, 
though it has never had direct relations with the state, has during 
Its caioer been of inestimable value to the state and nation At the 
sesquicentennial celebration in 1 896 this college took the name ot 
Piinceton University Rutgers College, founded in 1766 as Queen s 
College, IS situated at Now Brunswick The Rutgers Scieutihc 
tSchool was designated under the auspices of the United States Law 
of 1862 as the State College for the benefit of agiicultuio and thi 
mechanic aits, and as such maintains courses in agriculture 
biology, chemistiy, electricity, and engineering, m which studenti^ 
fiom Now Jersey to the number of 290 aie, luidci ccitain conditions, 
i<lrnittod to free tuition As a department of this State College 
b} a law of the United States of 1887, an agiicultural expc ament 
station At as orgam/ed, which m co operation with a similar state 
station established in 1880 has been of great seivicc to the 
agiicultuie of New Jersey, and to agiicultuial science in general 

(ViariMU Imtitutiom — There aie for the caio of the insane 
two state hospitals and nine county asylums, containing m the 
aggregate, for 1899 4063 patients cared for by the state at a cost 
of $334,342 85 Provision was made in the same year for the 
blind, feeble minded, and deaf mutes at a cost of about $120,000 
A village for epileptics was opened in 1898 The penal institu 
tions are the state pnson at Tnntou, with 1319 inmates at the 
close of tlie year 1899, whose cost of maintenance, exclusive of 
salaues aud gratuities to dischaigul piisoners, Avas $86,756 , the 
reform school for boys at Jamesbuig Avith 406 inmates, the 
industrial scliool for girls at Trenton, and the ucav state 
reformatory at Rahway 

Ivdxqum — In 1890 the total number of religious organizations 
in New Jersey was 2085, and of edihces 2204 the value of church 
pioptrty was $29,490,414 , the number of communicants oi 
ratmbers was 508,351, being 38 18 per cent of the total 
population Reports for the years named give the following 
statistics for the Aaiious denominations Methodists in 1900, 577 
churches, 489 ministers, 91,027 members, value of church property, 
$6,425,670 , Presbyterians (1900), 328 churches, 452 ministers, 
68 278 meml>ei-8, \alue of church projierty m 1890, $6,800,000, 
Baptists (1899), 312 churches, 330 nunmers, 52,874 members, 
value of church property, $4 527,526 Piotestaiit Episcopal (1900), 
248 chinches, 237 ministers, 40,311 members and churen property 
111 1890 valued at $3,860,850 , the Keformed Church iii Amenca 
(1900), 122 churches, 143 mimstera, 26,549 members, the Roman 
Catholics (1899), 347 priests, 183 churches, the Roman Catholic 
population in the same year amounting to 329,510 

AifTvcuUure — In 1900 there were 34,650 farms containing 
2,840 966 acres The improved land amounted to 1,977,042 acres, 
and the unimproved to 863 924 acres The total value of faim 
property was $189 533,660, and was made up as follows laud 
improvements aud buildings, $162,591 010 implements and 
machinery, $9,830,030 , live stock, $17,612,620 During the pre 
ceding year $6,720,030 was expended on labour, and $2,165,320 on 
fertilizers Of the total number of farms, 70 1 per cent were worked 
by the owmers, 15 3 per cent by cash tenants, and 14 6 per cent by 
share tenants The total value of farm products in 1899 was 
$43,657,529 , the aoreaffes, quantities, and values of the principal 
crops were as m table following The three most important orchard 
fruits are apples, peaches, and pears. The number of trees in 1900 
and the quantity of fruit produced the preceding year were apples. 
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1,810,793 trees, 4,640 896 bushels ptaclus, 2 740, 007 tius, 620 028 
bushels , and pears, 926,117 tiocs 790,81 S bushels The iiumbcnind 
value of farm animals m 1900 were as follows 154,409 dairy cows, 
$5,840,228 , 82 577 other neat cattle $1 368 879 , 04 024 horst s, 
$7 682,274 4981 mules and asses $350 492 26 363 bluip (imt 

including lambs), $11 S, 924 176,387 samik $926,179 

Manttfajcturing — New Icisey ranks among the chuf luinu 
facturing states in the Union The manuiactuie of silk goods 
(moluded in the following statistics undt r textiles) is the loading 
industry, which employed in the year 1900 an average of 24 157 
hands, and turned out products a aluccl at $39 966,662 1 he gtneial 

statistics of manufacture in 1890 and m 1900 wno as folloAv^ 



IRIHI 

1 .00 

llUt Uh 

T stablishments 

»,226 

15,481 

67 8 

Capital 

Si ,0,805 746 

$502,824,082 

100 5 

Salaried employ, s 

13,620' 

16,283 

19 b 

Salaries 

$13,884,018' 

173,778 

$19,688,946 

42 1 

Wage earners 

241,582-' 

o9 0 

Total wages 

$82,044 lis 

1 $110 088,605 
$42,654,070 

12 7 

Miscellaneous expenses , 

$18,468, Of, J ' 

1 11 1 

Cost of materials used | 

$189,366,740 i 

$300,945,841 

90 6 

Value of products j 

113^1 673,671 

$611 748,933 1 

72 5 


ilio product of each of fifteen leading industnts exeeodfd 
$5,000 000 These Avere — chemical products, $12,207 289 elcc 
tiical apparatus and supplies, $6,447,154 , foundry and macliiiK 
shop products, $32,621,229 glass $5,093 822, iron and steel, 
$24,881,699 , jewellery, $7,379,777 , leather, $13,747,155 , 
malt liquors, $14,386,456 , lumber, planing mill products, indiid 
mg sasiKH, doors, and blinds, $5,107 217 petroleum refining, 
$29,649,460, pottery, brick, and fireclay products, $8, 940, 72 i, 
rubber and elastic goods, $8,458,274 , si wing niai hints and attai h 
nients, $6 643,348 , textiles, $72 921,528 , tobacco $10,485 974 

ItaUways — Thticnio 116 iaihvn> and canal lompanics subiiit 
to taxation flic total length of railways in 1897 was 226 1 inilis , 
of canals, 178 nuks The total trackage was 4590 miles, of which 
four fifths Avos laid with steel lails, the remamdoi with non Tlie 
number of railway inilis to each lOOsquan miles of aiea was 29 72, 
being largely m evicss of that of any other stati in the Union 
There is scarcely a i>liifo that is more than 5 miles distant fiom a 
railway line The toUl value of railway piopcity is very consider 
able, as the teinmials of most of the railways affording transpoita 
tioii to New ^ oik C ity aie Avithiu New lersey 

Binaner — In 1899 the total taxable property was valued at 
$866 030,048 Ihc value of all proi»eitj including lailway and 
canal property, exempt piopoity and deductions for debt was 
$1,228 815,062 The total assessed valuation, for 1898, of railway 
and canal pro]^)oity was $222,417,748, and the amount of tax levied 
thereon m the year 1899 for state uses was $1,112,088 for local 
uses, $427,019, a total of $1,539,107 The school tax is tin 
only direct state tax levied upon the people This in 1899 
amounted to $2,284,310 Tin state is AAithout debt The last 
of the bonds issued for the Civil War, amounting to $71,000 fill 
due upon the Ist of faniiaiy 1902 On 81st October 1901 then 
was a balance m the ticasiiry of $2,351,683 The disbursements 
from the state treasury for all pui poses for the year ending list 
October 1901 were $3,480,350 

Banking — On thb 1st of January 1900 tlieic avcio 108 national 
banks, with an aggregate paid un caTiital of $14 795 215 Rsourci s 
$110,555,252 , and witn inamdual iloposits amounting to 
$71,274,754 The 26 savings banks in the state had at the 
same date total resources of $61,184,322, deposits $54 713 698 , 
depositors, 191,572 the average amount of each account being 
$285 The state banks niiml^rod 20, having capital paid up 
$1,763,760, total lesources, $12,315 993 , depositM $8,826,840 

^ Includes propiietoiH and firm mcinlxis with tlun salaries 

* Includes 181,879 men, 51,661 women, and 8012 fhildren under 
sixteen years of ige 
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Iho trust oompamos numbeictl 25 , total capitol, $8,657,400, 
total rosouroes, $48,029,692, deposits, $88,856,408 These 
throe kinds of banks under state control have aggregate 
rf bomces of $116,680,007 , deposits, $97,396,941 There were in 
N<w Jersey in 1897, 884 cooperative building and loan associa 
tioiis, whose not assets were $44,842,886 , and whose shareholders 
numbered 116,739 , and borrowers, 30,842 The total invested on 
bond and mortgam was $40,941,201 , the aggregate receipts were 
^19 818,241 , and the disbursements, $18,403,6^*1 The number 
oJ houses acquired or begun building by Iwri'owers from loan 
usHoriations during the year was 2881 

AalwTuU Guard — In 1899 a commission was a[>pointed with a 
V u \v to the reorganisation of the national guard, and tlie codihca 
tiori and amendment of the National Guard Law The national 
guaid, well maintamod and highly tlficiont, consists of 238 officers 
and 8155 enlisted men, organised into 4 regiments of 12 tomimnies 
i a( h of infantry, 2 Gatling gun < ompanies, and 2 troops of cavali y 
I lu naval reservo consists ol 2 battalions of 2 divisions each The 
state expended for the national guard during the ycai 1 899, $277 903 , 
and f<»r the naval reserve, $16, '*28 New Jerwy supplied to the 
llmtcMl States forces in the Spanish Aracri<au War 4 regiments 
of nalional guard voluntcir irilantiy of 12 companies each, iiumbei 
itig 5848 ofheers and men, and Jli men fiom tiic naval reserve 

JjCijLHlaiwn — I lie State (Vmstitutioii adopted 2nd July 1776 
was muintainod os the organu law until 1841, when it was 
tlioioughly revised In IST'* iinjiortant amoiidmcnts were incor 
|K*ial((l forbidding the use of public moneys for sectarian purposes, 
guaranteeing nublir schools for tvei , and forbidding special 
legislation In 1801 laws ^\elo passed logali/ing race track 
gatiibhng which wore, howr vci, s[ioe(li]y rciroaled , and ni 1897 the 
Constitution was amended so as to proliiuit the passing ot laws 
autlion/ing [k>o 1 soiling Iniok making, or gambling of any kind 
Lrgislation ]xrrmittiQg the iiuoinoration of so called tiusts has had 
a vast <conomio and jxditical importance, but the policy of 
nu f)urigiijg by law th(3 massing of capital for the promotion of 
industnis is more than 100 yoais oltl in Now Jersey In the 
tust H< ven months of 1899 there were oigamzod under the laws of 
New Lrsey 1836 corporations, with an aggregate capital of moie 
than '^2,000 000,000, and of coi porutioiis with a capital of ovei 
*‘<10 000 000 there worts formed in the same time in New Toisey 61, 
III all the other states 60 Now lorsty was among the very first 
til the slabs to pass a law 'illowuig state aiil for the impioving of 
publu roads The first Stattr Aid Law of this kind passed m 
JSM2, appropi lated $75,000 annuall}, to moit equal appropriations 
on tht part of tho counties l^atci legislation incitused this 
amiuiil apnropriation to $300,000 The total outlay for state 
highways during 1893 1900 was more than $2,150,000 and New 
JeiHcy at tho end of the 19th aentuiy had more miles ot improved 
loads than any state in tho Union Legislation m the inbiest of 
labour ind laws cquaUrmg taxation ami assessing i-ailways and 
otiiei I orporatioiis liave been a iimikcd feature 

I old lull Life The population of New Terse}, of mixed origin 
"Dutili, bwodisii S(otch lush iMighsli — oinbiacing eaily 
settlements of Quakcis, Calvinists, bpisiopulraus, and othei seds, 
uiidnr tho successive govcinmtnta of lords piopnotors royal 
I haitcis and lopiiblicau constitutions, has fiom the first doveloneci 
iMisonal ipdopondenco and clonioci’atic ideas Conseivatism nos 
I»c«ii a marked feature of its history riiis is noticeable in the 
ludutil system, for example, tho Couit of Ohaiuer} being retained 
iM New Jersey, though rejected by tho othei ouginal states of the 
Union tJic judu lary is also apjHuntive and not okctivo In recent 
yi us the gumt industrial growth, ready moans ot cimek communi 
cation tac ilitios for easy tians]H)itatioii, a largo influx of residents 
v\ hose business interests arc chic fly in the gieat cities of Now S ork 
and I liiladtlphia have madi tho state iisponsivo to the inllueiice 
ot forces whioh doininate in huge spheies of action throughout tho 
l^nion In twenty ot the twenty nine Piesiclential elections since 
the formation ot tho National Governmout the vote of New Jersey 
has boon k < onlod ni lavoui ot the ai^esatul candidates Since tho 
(hvil War tin ^tate has geiiorally favoured tho Democratic party 
In tho Picsidential elections of 1896 and 1900, however the 
luajoiitios gi eater than cvti bofoie given by tho state, have been in 
favour of tho view of tho money question taken by the Uepubliean 
par tv This question and that of raoecouise legislation have also 
HI locent yeais placed the state legislature and administration in 
the hands of the Republican jiarty Tho pofuilarity of the late 
Vice Piisidont G mot A Hobart, v\ho was a eitizin of New Jtrsey, 

( ontributed to tins result (a Sc ) 

NsW Konsiflgftorii a Iroiough of Wcstmorolancl 
ciiunty, Pennsylvania, USA, on the Allegben\ rnei and 
tho Allegheny Valley lkilwa>, 18 milts north-oast of 
Ihttsburg, in the western part of the state It has txUn 
Mve glass, iron and stetl, and white lead works It was 
tounded in 1891 Population (1900), 4665, of whom 1042 
were foreign bom and 8b uegioes 


Newlands, ilohn Alexander Raina 

(1838-1898), English chemist, was bom in 1838 He 
was one of the first, if not quite the first, to propound the 
conception of periodicity among the chemical elements 
His earliest contribution to the question took the form of 
a letter published in the Chrniwal News m February 1863 
In the succeeding year he showed, m the same journal, that 
if the elements be arranged in the order of their atomic 
weights, those having consecutive numbers frequently either 
belong to the same group, or occupy similar positions in 
different groups, and he pointed out that each eighth 
element starting from a given one||p in this arrangement 
a kind of repetition^ the first, like the eighth note of an 
octave in music The Law of Octaves thus enunciated 
was at first ignored or treated with ndicule as a fantastic 
notion unworthy of senoua consideration, but it w'ls 
subsequently elaborattjd by Mendel6tff and other workers, 
and as th$ Periodic Law has tdken its place as one of the 
most imiWbrtant generalizations in modern chemical theory 
Nowlands, who was of Italian extraction on his raother^s 
sicfe, and fought as a volunteer in the cause of Italian 
freedom under Ganlialdi in 1860, died m London on 29tli 
July 1898 He collected his various papers on tht 
atomicity of tfae elements in a little volume on the Dincoiwy 
of the Penodke Xaw/pubhshed in London in 1884 

Now LondCNrii a city and seajKirt of Connecticut, 
U 8 A , capital of New London county, on the Thames 
ridt7, a short distanci above its mouth, m Long Island 
Sound, in the south-eastern part of the state It has an 
excellent haibour, probably tho best on the Sound, and a 
large commeice, having daily steamboat eommunication 
with New York It has two railways — the New Yoik, 
New Haven, and Hartford, which passes through it, ancl 
the Central Vermont, which has hero its southern tei- 
minus In tho palmy clays of the whale industry, New 
Jjondon was one of the piincipal home ports of vessels 
engaged in that industry, but with its decline the (it> 
lost in importance In lecent years, owing largely to 
the introduction of manulactures, it lias reieived a new 
imjKjtiis It prcKiuecs silk and woollen gocnls, and othei 
minor products In 1900 there were 238 manufacturing 
establishments, having a total capital of $4,522,003, em 
ploying 2658 wago-iainers, and turning out products valued 
at $5, 569, 615 The inter collegiate races between Y ale and 
Harvaid Univirsities are commonly rowed on the river at 
New London Population (1890), 13,757, (1900), 17,548, 
of whom 1743 wen foreign born and 378 were negroes 

Newlyn School of Painting^. See Schooi s 
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Newman, Francis William (1805-1897), 

Fnglish scholar and miscellaneous writer, younger brotlu r 
of Cardinal Newman, was born in London, 27th June 
1805 Like his brother, ho was educated at the Kev 
Dr Nicholas’s school at Ealing, and subsequently at 
Oxford, wheie ho had a brilliant career, obtaining a 
double first class in 1826 Ho was elected fellow of 
Balhol in the same year Conscientious scruples respect 
mg the ceremony of infant baptism led him to resign his 
fellowship in 18 30, and he went to Baghdad as assistant 
III the mission of the Kev A N Groves In 1833 he 
returned to England to jirocuro additional support for the 
mission, but rumours of unsoundness m his views on the 
doctrine of eternal iiunishment had preceded him, and 
finding himself generally looked upon with suspicion, he 
gave up the vocation ol missionary to become classical tutor 
in an unsoctarian college at Bristol His letters written 
home during the period of his mission were collected and 
published m 1856, and form an interesting little volume 
Newman’s views matured rapidly, and in 1840 he became 
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professor of Latin m Manchester New College, the cele 
brated Unitarian seminary long established at York, and 
eventually the parent of Manchester College, Oxford In 
1846 he quitted this appointment to become professor m 
University College, London, where he remained until 
1869 Durmg all this penod he was assiduously carrying 
oil his studies m mathematics and Onental languages, but 
Avrote httle until 1848, when he published anonymously a 
llut&ry of the Hebrew Monarchy^ intended to introduce 
the results of German investigation in this department 
of Biblical cnticism. In 1849 appeared TJu Soul, her 
Sorrows and A9jp%rai)0w, and in 1850, Phases of Faith, 
or Passages from the History oj mif Cfeed — the former a 
tender but searching analysis of th6fSrelations of the spirit 
of man with the Creator, the latter a religious auto 
biography detailing the author’s [lassage from Calvinism 
to pure Theism It is on these two books that Professor 
Newman’s celebrity will principally rcSt , having in both 
to describe his personal experience, his intense earnestness 
has kept him free from the eccentricity which marred most 
of his other writings, excepting bLs contributions to mathe 
niatical research and Oriental philology There was, 
indeed, scarcely a crotchet, excejit “ Hpiritualism,” of which 
he was not at one time or another the advocate His versa 
tility was amazing he wrote on logic, political economy, 
English reforms, Austrian jiolitics, Roman history, diet, 
grammar, the most abstruse departments of mathematics, 
Arabic, the emendation of Greek texts, and languages as out 
of the way as the Berber, and as obsolete as the dialecjtof 
the Iguvino in8crii>tion8 In treating all these subjects he 
showed signal ability, but, wheio\er the theme allowed, 
an incurable crotchetuiess , and in his numerous metneal 
translations from the classics, especially his version of the 
Jliad, he betiayed an insenHibility to the ridiculous which 
would almost have justified the irreverent criticism of 
Matthew Arnold, had this be en convoyed in more seemly 
fashion His miscellaneous essays, some of much value, 
were collected in several volumes bdfoie Ins death his 
last publication, treating of the early life of his celebrated 
brother, was geneially condemned as deficient in fraternal 
feeling He was far from possessing his brother’s subtlety 
of reasoning, but he impresses by a transparent smeenty 
and singleness of mind not always dis[)laycd by the moio 
< elebrated writer , his style is too individual to be taken 
as a model, but is admirable for its simplicity and clear- 
ness His character is vividly drawn by Cailyle in his 
life of Sterling, of whose son Newman was guardian 
a man of fine attainments, of the sharpest cutting and 
most restlessly advancing intellect, and of the mildest 
pious enthusiasm ” It was his great niLsfortune that this 
enthusiasm should have been correlated, as is not un 
frequently the case, with an entiie insensibility to the 
humorous side of things After his retirement from 
University College, Professor Newman continued to live 
for some years m London, subsequently rernovmg to 
Clifton, and eventually to Weston super Mare, where ho 
died on 7th October 1897 He had been blind for five 
years before his death, but retained his faculties to the 
last He was twice married ^ ) 

Newmanp John Henry (1801 - 1890), 

Cardinal, the most remarkable English ecclesiastic of 
the 19th century, was born in the City of London, 
Slst February 1801, the eldest son of Mr John 
Newman, banker, of the firm of Ramsbottom, Newman, 
and Co The family was understood to be of Dutch 
extraction, and the name itself, spelt ^^Newmann” m 
an earlier generation, further suggests Hebrew ongin 
His mother, Jemima Fourdnnier, was of a Huguenot 
family, long establi^ed in London as engravers and 
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])apei luanufactuixrs. John Ilinry Avas the eldest of si\ 
(hildren The second son, Chaiks Rol)ert, a man of ability 
but of iin)iractKablo tcmjKi, i jjrofesscd atheist and a 
recluse, died in 1884 The yuuugi st son, Irancis W ilham, 
an excellent philologist, was foi many years pioltssoi o! 
Latin in University College, London He was u d(\out 
theist but a ken^n (iitii of oithodov Christianity, an<l as a 
humanitarian ho gained the u put it urn of a faddist Hi 
died in 1897 Two of tlu thren. diughters, Hiriiitt 
: Elizabeth and Jemima Chailotti , married brotlu is, Thomas 
and John Mozlcy , and Anm Mo/Uj, a daughter ot tin 
latter, edited in 1892 Newmans Anglican J tj< ami ( ou\ 
sponderwe, having been entrustid by him lu 188 ) with an 
autobiography wiitten in the thud jh rson to fouii tlu basis 
of a narrative of the first thiit> jtars of his hk 'riu 
thud daughter, Miiy Soidiia, dud unmairicd in 1828 

At the age of si veil Newman was sent to a piiviti 
school conducted by Dr Nicholas at lulling, wluie lu was 
distinguished by diligt nee and good conduct, as also bv i 
certain shyness and aloofness, taking n(» part in the school 
games He speaks ol himsell as having been “ very mi}k i 
stitious” in these eaily ytais He took great delight in 
reading the Bible, and also tlu novels of ISeott, then in 
course of publication At the age of fifteen, during his 
last year at sthool, he was “ (oineited,” an incident that 
throughout life remained to him “ more certain than tliat 
he had hands or feet” It was in the aiitunm ol 1810 
that he thus fell under the inflneiiei of a definite eieed, 
and received into his intellect imjiressions of dogma 
never afterwards effaced Tlu tone of his mind w at 
this date evangeliail and Cahinistu, and he held tint tlu 
Pope was anti Christ Matiieulating at Trinity Colle^ge, 
Oxford, 14th December 1816, he went into residence there 
m June the following year, and in 1818 ho gained i 
scholarship of £60, tenable foi iiino yeais But for this 
he would have been unable to icmain at the university, as 
in 1819 his father’s bank suspended yiayment In that yenr 
his name was entered at Lincoln’s Inn Anxiety to do we 11 
in the final schools produced tlip opposite result , he broke 
down in the examination, and so graduated witSi thud e lass 
honours in 1821 Desiring to remain in Oxford, he took 
private pupils and read for a fellowship at Oriel, then “ tlu 
acknowledged centre of Oxford iiite llectualism ” To liis 
intense relief and delight he was elected, 12th April 1822 
L B Puscy was elected a fellow of the fcamo 80 ciot> in 
1823 

On Trinity Sunday, 13th liiiic 1824, Newtnan w is 
ordained, and bee^iine, at Pusej’s suggestion, euiate of 8»t 
Clement’s, Oxfoiel Here for two years he was busily 
engaged in imroehial work, but lie louiid time to write 
articles on “Apollonius of Tyana,” on “Cicero,” and on 
“Miracles” for the Mncyclopvedia Metro 2 )ohtana Jn 
1825, at Whately’s request, he became vice piincipal of St 
Alban’s Hall, but this post he held for one year only To 
his association with Whately at this time ho attiibutcd 
much of his “mental improvement” and a partial conquest 
of his shyness He assisted Whately m his popular woik 
on logic, and from him he gamed his first definite idea ol 
the Chnstian Church He broke with liim in 1827 
the occasion of the re-election of Peel for the University, 
Newman opposing this on jiersonal grounds In 1826 he 
became tutor of Oriel, and the same year R II I roudt , 
desenbed by Newman as “ one of the acutest, cleverest, 
and deepest men ” he ever met, was elected fellow The 
two formed a high ideal of the tutorial office as clerical and 
pastoral rather than secular In 1827 he was a preacher 
at Whitehall The year following Newman supported and 
secured the election of Hawkins as provost of Oiiel m pre 
ference to Keble, a choice which he later defended or 
apologized for as having in effect pioduced the Oxford 
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Movement with all its consequences In the same year he 
was af>pomted vicar of St Mary^s, to whieh the chapelry 
of Littlemoro was attached, and Puscy was made rcgius 
professor of Hebrew At this date, though still nominally 
assrx.iated with the Evangelicals, Newman’s views were 
gi ulually assuming a higher ec clesiastical tone, and while 
lo( il secretary of the Church Missionary Society he eireu 
lat( d an anonymous letter suggesting a nn thod by which 
(’hurchmen might practically oust Nonconform ists from all 
( ontrol of the Society This resulted in his 1 h ing dismissc d 
from the post, 8th March 1830, and three months later 
lit withdrew from the Bible So( u ty, thus eonqdoting his 
Si V t ranc o from the Low Church ]iai tj I n 1 8 ] 1 - 52 he was 

HI Ici t preacher befoie the llmvirsity In 18 52, his difttr 

enio with Hawkins as to the “substantially religious 
nature** of a college tutoiship lx coming acute, he 
resigned that jwst, and in Diet mix r went with H II 
Fiouile, on ac count of thi 
latter’s hi alth, for a tour m 
Houth hiiropo On boaid 
the mail steamshij) 
thi y viHited Oibr dtai, Malta, 
and the Ionian IsUiuls, and 
KubKiquinily Hicily, Naples 
and Homo, while Newmiii 
madi^ the ncqiumtanct of 
])r Wisiman In a letUi 
liorni hi desenbid Komi as 
“the iiHJst wonderful pla<< 
on I arth,** but tlu^ Uoniau 
(’ithohi riligion as “])ol} 
thi iHtie,di giading, and idohi 
trous ’* It was during tin 
lourHo of this tour that he 
wiotxi most of the shoit 
p(K rns which a yeai litii 
we 10 jinnted in tho Lf/nt 
Apostofua hrom Koiiii 
Newman retuinod to hull) 
alone, and was (langiionsl) 
ill with ftvir at Leonforti, 
ricovciing fiom it with tlu 
i onvii turn that ho had a woi k 
to do in h tigland 

In June 18 53 he left 
Palermo for Marseilles in an 
orange boat, winch was be 
calmed m the htrait of Boiufaiio, and hero he wrote 
tho verses, “Lead, kindly Light,” whuh late^r became 
popular as a hymn He was at homo again m Oxford, 
9th July, and on the 14tli Kuble pn ached at St Maiy*8 
an assize sermon on “National Apostasy,” which New 
man afterwards regarded os the inauguration of the 
Oxford Movement In the words of Diau Church, it 
was “Kohlo who inspired, Iroude who gave tho iinjictus, 
and Newman who took up the work’*, but the first 
oiganization of it was due to Mr H J Hose, editor of the 
Jiritish who bas beou styled “the Cambridge 

ouginator of tho Oxford Movement ’* It was in his rtetoiy 
house at lladleigh, Suffolk, that a meeting of High Cliurih 
clergymen was hold, 2'5th to 29th July (Newman was not 
presiuit), at w Inch it w as resolved to fight for “ tho ajxistolical 
succession and the integrity of tho IVayer-Book ** A few 
weeks later Newman started, apjmrontly on his own initia 
tive, the Tnitts for the T%me»^ from whu h the movement was 
subsequently named “ Tractanan ** Its aim was to secure 
for the Church of England a definite basis of doctnne and 
discipline, in case t ither of disestablishment or of a deter 
mination of High Churchmen to quit the establishment, 
an eventuality that v\as thought not impossible in view 


of tho State’s recent high handed dealings with the sister 
established Church of Ireland The teaching of the tract^i 
was supplemented by Newman’s Sunday afternoon sermons 
at St Mary’s, the influence of which, especially over the 
junior members of the University, was mcreasmgly marked 
during a iioriod of eight years In 1835 Pusey joined 
the movement, which, so far as concerned ntual observ 
aneos, was later called “Pusejate”, and m 1836 its sup- 
porters secured fuither coherence by their united opposition 
to the appointment of Hampden as regius professor 
of divinity His Bampton Lectures (in the preparation of 
which Blanco White had assisted him) were suspected of 
heresy, and this suspicion was accentuated by a pamphlet 
put foith by Newman, Elw:id<Uione of 1)^ 

Theological Slat erne tits At this date Newman became 
editor of the British Cntic^ and he also gave courses of 
lectures in a sicle-chapel of St Mary’s in defence of the 

vm media of the Anglican 
Church as between Homan 
ism and j>opular Protestant 
ism His influence in Ox 
ford was supreme about the 
year 1839, when, however, 
his study of the monojihj 
site heresy first raised m his 
mind a doubt as to whi thf i 
the Anglican position was 
really tenable on those prin 
ciples of ecclesiastical 
authority which he had 
accepti d , and this doubt 
leturned when he lead, in 
Wiseman’s article in the 
Dublin Remew on “The 
Anglican Claim,” the words 
of Ht Augustine against the 
Donatists, ‘ secuius judteaf 
07 bis ta ray'unif words w hi( h 
suggested a simplei authon 
tative rule than that of tlu 
teaching of antiquity Ht 
continued his work, however, 
as a High Anglican contro 
versialist until he had pub 
lished, in 1841, Tract the 
last of the senes, in whuli 
he put forth, as a kind cl 
proof charge, to test the tenability of all Catholic doctrnif 
withm the Church of England, a detailed examination 
of the XXXIX Articles, suggesting that their negations 
were not directed against tho authorized creed of Roman 
Cathohes, but only against popular errors and exaggera 
tions This theory, though not oltogethtr now, aroused 
mueh indignation in Oxford, and A Tait (afterwards 
archbishop of Canterbury), with three other senior tutors, 
denounced it as “ suggesting and opening a way by which 
men might violate their solemn engagements to the 
University ” Tho alarm was shared by tho heads of 
houses and by others in authority , and, at the request 
of tho bishop of Oxford, the publication of the Tracts 
came to an end At this date Newman also resigned the 
editorship of the British CritiCy and was thenceforth, as 
ho himself later described it, “ on his deathbed as regards 
membership with the Anglican Church ” He now recog 
nized that the position of Angliciins was similar to that 
of the semiAnans in the Arian controversy, and the 
arrangement made at this time that an Anghcan bishopric 
should be established in Jerusalem, the appointment 
to ho alternately with tho British and Prussian Gkivem- 
ments, was to him further evidence of the non apostolical 
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character of the Church of England lu 1842 he withdrew 
to Littlemore, and lived thoie under monastic conditions 
w ith a small band of followeis, their life being one of great 
physical austerity as well as oif anxiety and suspense To 
Ills disciples there he assigned the task of writing lives of 
the English saints, while his own time was largely devoted 
to the completion of an essay on the development of 
Christian doctrine, by which princijde he sought to recon 
cile himself to the elaborated cietd and the practical 
system of the Roman Chuich In February 1843 he 
juibbshed, as an advertisement in the Ojtford Conservative 
hnt/rmXy an anonymous but otheiwise formal retractation 
of all the hard things he liad said against Rome , and in 
September, after tht^ sectssion of one of tlic inmates of the 
house, he preached his last Anglican sermon at Littlemore 
and lesigned the living of St Marys But still an interval 
of two years elapsed before he was formally nceivcd into 
the Roman Catholic Church (9th Octobci 1845) by fathei 
Dominic, an Italian Passionist In lebruary 1846 he 
left Oxford for Oscott, whore Bishop Wiseman, then vicar 
apostolic of the Midland district, resided , and in October 
he proceeded to Rome, \vheie he was oi darned priest and 
Axas given the degree of D I) by the I^ojk* At the close 
of 1847 he returned to England as an Oratorian, and 
resided first at Mary vale (neai Oscott) , then at St Wilfiid’s 
Colkge, Cheadk , then at St Ann’s, Alcestcr Street, Bir 
mingh im , and fin illy at Edgbaston, where spacious 
liumiscs Wile built foi the (ornnmnity, and where (except 
loi four yuirs in Iicland) ht lived a secluded life for 
nuirly forty ytais Btfoix> the house at Edgbaston was 
occupied lie had established the London Oratory, with Fathei 
Isabel as its superior, and theio (in King William Street, 
Strand) he delivered a course of lectures on “The Present 
Position of CUtholies in England,” in the fifth of which 
lie ]«otcsted against the anti Citliolic utterances of Di 
Achilli, an ex Dominican fnai, whom he accused in detail 
of numerous acts of immoiality Popular Protestant feel 
mg ran veiy high at the time, partly in eonsecpiento of 
the recent csUblishment of a Homan Catholic diocesan 
hiei Vichy by Pins IX , and criminal proceedings against 
Newman for libel resulted in an acknowledged gioss 
miscarriage of justice He was found guilty, and was 
sfiiteneed to pay a fine of £100, while his expenses as 
difendant amounted to about £14,000, a sum that was 
at once raised by public subscription, a surplus being 
spent on the purchase of Hednall, a small property pictur 
es(piely situated on the Liekey Hills, with a chapel and 
cemetery, where Newman now lies bin led In 1854, at 
the request of the Irish bishojis, Newman went to Dublin 
as rector of the newly established Catholic university 
there But practical organization was not among his 
gifts, and the bishops became jealous of his influence, so 
that after four years ho retired, the best outcome of his 
stay there being a volume of lectures entitled Idea of a 
Umversitt/y containing some of his most effective writing 
In 1858 he projected a branch house of the Oratory at 
Oxford, but this was opposed by Manning and others, 
as likely to induce Catholics to send their sons to that 
university, and the scheme was abandoned In 1859 
he established, in connexion with the Birmingham Oratory, 
a school for the education of the sons of gentlemen on 
lines similar to those of the English public schools, an 
important work in which he never ceased to take the 
greatest inter3st But all this time (since 1841) Newman 
had been under a cloud, so far as concerned the gre<it 
mass of cultivated Englishmen, and he was now awaiting 
an opportunity to vindicate his career, and in 1862 he 
began to prepare autobiographical and other memoranda 
for the purpose The occasion came when, in January 
1864, Charles Kingsley, reviewing Fronde’s History of 
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hngland in MacmillaiVs Ma(ja^tnty incidentally asserted 
that “lather Newman informs us that truth for its own 
sake need not be, and on the whole ought not to Ik, a virtue 
of the Roman clergy After ‘^ome pn liminary sparring 
between the two — Ncwni in s pamphlet, * Mi Kingsley and 
Dr Newman a Correspondence on tlie Question whether 
Dr Newman teaches that Truth is no \ irtue,’ published 
' m 1864 and not reprinted, is uiisui passed m the iMighsk 
language for the vigour of its sitiu tin anger display td 
was later, in a letter to Sir M illiani Coj.h, admittid to 
have been largely feigned- -Newman publi hedinbi monthl> 
parts his Ajioloqia loo Fda Sm, a religious autobiograph> 
of unsurpassed interest, the simple contidcntnil tom ot 
which “revolutionized the populai estimati of its author, 
establishing the stiength and sineciit} ol tlio convictions 
which had led him into the Roman C’atholu C'hurch 
Kingsley’s accusation indeed, m so far as it eonct rned the 
Roman clergy generally, was not pro* iselj dealt with , 
only a passing sentence, in an api>ondix on lying and 
equivocation, maintained that hnglish Catliolu priests ait 
as truthful as English Catliolic la^im n , but of the author’s 
own personal rectitude no room foi doubt was left 

In 1870 he put forth his Cramnuii of Assent, the most 
closely reasoned ol his works, in which tin case loi 
religious belief is nuintaiued by arguments differing 
somewhvt from those commonly used by Roman Catholic 
theologians, and in 1877, in the republic ation of his 
Anglu an w orks, ho added to tlu two volume s ( ontaimng 
his defence of the via medui a long preface and nuineious 
notes in which he ciiticized and replied to sundry anti 
Catholic arguments of his own in the original issues At 
the time of the Vatican Council (1869 70) ho was known 
to be ojiposed to the definition of Papal infallibility, and 
in a private letter to his bishoj) (Ullathornc), 8uneptitious]> 
published, he denounced the “insolent and aggressive 
faction” that had pushed the matter forward But he 
made no sign of disapproval w hen the doctrine was defined, 
and subsequently, in a letter nominally additssed to the 
duke of Norfolk on the occasion ol Mi Gladstones accus 
mg the Roman Churth of having “equally repudiated 
modern thought and ancient history,” New nun athimid 
that he had always bolieved tho doctrine, and had only 
feared the deterrent effect of its definition on tonversions 
on account of acknowledged historical difficulties In this 
lettc r, and especially in the postscript to the second edition 
of it, Newman finally silenced all cavillcis as to his not 
being really at ease within the Roman Church In 1878 
his old college (Tiinity), to his great delight, elected him 
an honorary fellow, and ho revisited Oxfoid after an 
interval of thirty two years At the same date died Pope 
Pius IX , who had long mistiusted him , and J^oo XII 1 
was encouraged by the duke of Norfolk and other dis 
tinguishod Roman Catholic laymen to make Newman i 
cardinal, the distinction being a marked one, because he 
was a simple priest and not resident in Rome The offer 
was made m February 1879, and the announcement of it 
was received with universal applause throughout the 
English speaking world Tho “creation” took place on 
12th May, with the title of St George in Vel&bio, Newman 
taking occasion while in Rome to insist on the lifelong 
consistency of his, opposition to “ liberalism in religion ” 
After an illness that excited apprehension he returned to 
England, and thenceforward resided at the Oratory until 
his death, 11th August 1890, making occabional visits to 
London, and chiefly to his old friend, R W Churcli, dean 
of St Paul’s, who as proctor had vetoed tho condemnation 
of Traci 90 in 1841 As cardinal Newman published 
nothing beyond a preface to a work by the present writer 
on the Anglican Ministry (1879) and an article on Biblical 
criticism in the Nineteenth Century (February 1884) 
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Newman’a influence as controversial wt and preacher 
, as reader of his written sermons, for ho was nevtr 
a speaker) htis b<*cn very great For the liomaii Church 
his conversion secured great prestige and the dissipation 
of many pnjudicos Within it his influence was mainly 
in tlie direction of a bioader spirit and of a recognition of 
the important part played by development both in doctrine 
and in Church government And although he never c ailed 
himw If a mystic, he showed that in his judgment spiritual 
truth IK apprehended by direct intuition, a« nn antecedent 
THiCHsity to the professedly purely rational basis of the 
Homan Catholic creed Within the Angluvun Church, 
and even within the mom strictly Trotestant Churches, 
his influence has been greater, but in a different direction, 
viz , in showing the necessity of dogma and the indispens 
abloncHS of the austere, ascetK , chastened, and graver side 
of the Christian r< ligion If liis teaching as to the Church 
has been less widely followed, it is because of doubts as 
to the thorough n( ss of liis knowledge of history and as 
to his freedom fiom bias as a critic Some hundreds of 
floigymcn, influenced by the movement of which for ten 
or twelve years hi 'was the acknowledged leader, made 
their submission to the Church of Home, but a very 
much larger number, who also rame under its influence, 
failed to learn from him that belief in the Church involves 
belief in the Tope The natuial tendency of lus mind is 
often (and correctly) spoken of as seeptical He held 
that, ajiart from an interior and unreasoned conviction, 
t hi n is no cogent proof of the existence of Gexi , and in 
Tmct 85 ho clealt with the difhculties of the Creed and of 
the canon of Senjiture, with the apparent impheation 
that they are insurmountable unless overridden by the 
authouty of an infallible (liurch In his own case these 
views did not lead to scipticism, because he had always 
possessed the necessary interior conviction , and in writ 
ing Tiact 85 lus only doubt would have been where the 
true Church is to be found Hut, so far os the rest of 
the world is concerned, his teaclnug amounts to this 
that the man who has not this interior conviction has 
no choice but to remain an agnostic, while the man 
who has it IS bound soonti or later to become a Ilornan 
t^atholic 

He was a man of magnetu personality, with an intc rise 
belief m the significance of lus own career, and his char 
actor may lie dtscnlied as fcminini, both in its strength 
and in its weakness As a ])oet he had inspiration and 
genuine power Some of lus short and earlier poems, 
in spite of a eharacteristu element of herceness ancl 
intolcraneo in one or two cases, arc described by Mr R 
H Hutton as “ unequalled lor grandeur ot outline, purity 
of taste, and radiance of total effect”, while his latest 
and longest, “ The Dream of Gerontius,” is generally re 
(ognized as the liajipiest effort to ri present the unsein 
world that has been made since the time of Dante His 
piose stylo, especially in his Catholic days, is fresh and 
vigorous, and is attractive to many who do not sym 
])athize with lus conclusions, from the apparent eandoui 
with which difhculties are admitted and grappled with, 
while in lus private correspondence there is a charm that 
places it at the head of that branch of English htemturc 
Ho was too sensitive and self conscious to be altogether 
successful as a leader of men, and too impetuous to take 
}>art in public affairs , but he had many of the gifts that go 
to make a flrst rate journalist, for, with all his love for 
and his profound study of antiquity, there was somotliing 
about him that was conspicuously modern ” Nevertheless, 
with the scientific and critical literature of the years 
1850-90 he was barely acquainted, and he knew no 
German There are a few passages m his writings in 
which he seems to show some sympathy with a br^er 
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theology Thus he admitted that there was ‘‘something 
true and divinely revealed in every religion.” He held 
that “freedom from symbols and articles is abstractedly 
the highest state of Chnstian eoiumunion,” but was “ the 
jieculiar privilege of the primitive Church ” And even m 
1877 he allowed that “m a religion that embraces large 
and separate classes of adherents there always is of necessity 
to a certain extent an exoteric and an esoteric doctrine ” 
These admissions, together with his dutidation of the idea 
of doctrinal development and his eloquent assertion of the 
supremacy of eouKCience, have led some cntics to hold 
that, in spite of all his protests to the contrary, ho was 
himself somewhat of a Lilieml But it is certain that he 
explained to his own satisfaction and accepted eAery item 
of the Roman Catholic creed, even going beyond it, as 
in holding the Rojic to lie infallible in canonization , and 
while expressing lus preference for English as compared 
with Italian devotional for ms, he was himself one of the 
first to introduce such into England, together -with the 
ritual j>eeuliarities of the local Roman Chuieh The 
motto that he adopte^d foi use with the arms emblazoned 
for him as caidiiial — Coy ad toy loquitur ^ and that which 
he directed to be engraved on his memorial tablet at 
Edgbiston — Ex umbus ti inuiqinilnis %n, veritatem — 
togttlier seem to disc lose as much as can be disclosed 
of the secret ol a lite which, both to coiitemiioranes and 
to later students, has been one of almost fascinating 
inteust, at once devout and inquiring, affectionate and 
yet sternly self restrained 

Tluie 18 at Oxford a bust ol Newman by Woolnei 
His j)oi trait by Ouless is at the Bummgham Oratory, and 
lus poi trait by Millais is in the possession of the duke of 
Noifolk, a replica being at the London Oiatoiy Outsidcj 
the latter building, and lacing the Riompton Road, theie 
is a marble statue of Newman as cardinal 
The chief authuutios foi Newman s lift are hwi Apoloyia^ and the 
Letups and Correspondence^ edited by Miss Mo/ley, above rofoned 
to Iho letters and momoianda dealing with the years 1845-90, and 
entrusted by Newman to the Re> W Neville as literary cxocutoi , 
have not yet been published Works by R W Chinch J Ji 
Mo/ley, T Mo/ley, and Wilfrid Waid should also be consulted ns 
well as an appreciation by Mi R 11 Hutton Adverse criticism 
will be found in the writings of Dr £ A Abbott, while some mnioi 
traits and foibhs were noted by the present w n ter in iho Lx^wnfv? ^ 
September, Octobci, and November 1890 (a W Hi ) 

NoWiflArketp a market town in the Newmarket 
jmrhainentary division of Cambridgeshire, England, partly 
also in Suffolk, 13 miles east by north of Cambridge by lail 
There are generally from 1500 to 2000 horses in training 
on the downs Population (1891), 8631 , (1901), 10,080 
(See also Horse liAciNa ) 

Now MoXiCOp a south-western territory of the 
United States, bounded on the N by Colorado, on the E 
by Oklahoma and Texas, on the S by Texas and Mexico, 
and on the W by Arizona It has advanced rapidly in all 
material matteis since the advent of the first railway in 
1879 The population was 91,874 m 1870, 119,665 m 
1880, 153,693 m 1890, and 195,310 in 1900 The rate 
of mcieaeo from 1890 to 1900 was 27 2 per cent, as 
compared wnth 28 5 per cent for the precedmg decade, 
and the average number of persons to the square mile 
in 1900 was 1 6 The prmcii>al cities are Albuquerque 
(jwpulation, 6238), Las Vegas (3552), and Santa Fe 
(6603) In 1900 the males numbered 104,228, the 
females 91,082 , the native bom 181,685, ard the foreign- 
bom 13,625 The negro jxipulation was only 1610, and 
the Indian 13,144 Of the 55,067 males of 21 years and 
over, 15,585 were lUiterate 

Education — In 1891 a law was enacted establishing an 
excellent public school system, which has very much 
ncreased the facilities for general education At its head 
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IS a board of four members consisting of the governor, 
superintendent of public instruction, and two college 
presidents, the executive functions being exercised by the 
superintendent The lack of a school fund of any kind 
has been a serious imiiediment to educational progress, but 
in 1899 sections 16 and 36 m each township of the public 
domain were granted to the territory as school lands, and 
each of the territoi lal institutions received a substantial 
donation of the ]uiblic lands The total average daily 
attendance in 1900 in the common and city schools was 
20,505, as against 12,397 in 1891 Of sectarian schools 
the Roman Catholics had 18, with 1602 pupils, the 
Presbyterian'^^ 25, with 1105 pupils, the Methodists 11, 
with 462 pupils , and the New AV ost educational commission 
hid 5, with 219 pupils — making in all 69 schools, with 
338S pupil-i In 1889 and 1890 the University at 
Albuquerque, the Agricultural College at Las Cruces, and 
the School of Mines at Socorro began their work with 
substantial buildings , soon afterwards a normal school 
was ostablisht-d at Silver City, and moie recently another 
at Las Vegis There is also a military institute at 
Roswell In 1900 the number of students in the higher 
mstitutions was 800 The total amount of money raised 
for the common and city schools and the territorial 
institutions wis $511,990 

Pcxixd and Chanlahh hiatituttou’i — The penitentiary at Santa Fo 
IS a substantial stone stiULtuit It contained in 1900 ovu 200 
piisonors, and was admii ably coiiduo tod Iho piitidjial hnsintss 
nrif k making u is \ ei y succossful Iho Uintoiial insjuio asylum 

15 situated non las Vigas, and is always full, as its ca^MKity is 
not equal to the growth of the territory The number of patients 
in March 1902 was 100 fiti malts and 53 foinahs Hospitals at 
Santa Fe and Siht i ('ity have bten established many yoais, and aie 
niiintainetl by tlio teiiitoiy auording to the number of casts 
treated Tho oij)han home at Santa lo has in cliarge an aveiago 
of 33 clnldrcn and actually received from tcnitoiial appiopriation 
about $^100 

Relujhon — Tho prevailing religion la Roman (^athohe, as the 
original sottlernent was by Spaniards, whoso descendants still 
constitute tho great body of tho population, but Methodists, 
Baptists, Episcopalians, Cougiegatiouatists, ricsbytonaiis, Jews, 
ana Mormons have congregations in various localities 

Mtmnq — Mining pi ogresses favoiiiably m almost all puts The 
dec reaso m tho value of sih er and the luc reaae of that of lead and 
copper have caused moie attention to bo given to tho mines which 
contain tho Utter Tlie most important of tho newer mines aio 
those at Bland which contim vast bodies of gold oio of model ite 
grade, those in laos county, wlicio impoitaiit coppei and gold 
mines have besen ]nit in operation those in Kio Arnba, with 
plac c r drodgin^ on the Chama ri\ci and the pioduction of mica 
near Potaci, and top|xu m Copj>ei Cahoii and near Coyote aio 
progressing, in Dona Aha, where important copper properties are 
i)eing worked in addition to the oldei silver lead mines in the 
Oigan mountains in Otero county, whole extensive deposits of 
tunpioiso ha\ o been discovered , and m tho vicinity of tho old 
mining districts of Clrant, Socono, and Sierra, whore renewed 
activity has added largely to tho output Iron ore is being 8hip|»cd 
in large cpiantities from the Hanover region of Criaut county, and 
also fiom tho vicinity of (^loiiota Tho total pioduct of coal in tho 
year ending 30th Juno 1899 was 1,409,038 ^ns, jinneipally from 
Gallup, Oemllos, and Raton 

Agriculture — Since 1S80 the eultivation of alfalfa has very 
largely increased, and soighum lias been introduced in many 
localities Lxtensivo oichaids have been planted everywhere, 
as all tho fniits of the tc^nijicrate /one glow to gicat perfection 
both as to size and flavoui Tho cultivation of the sugar beet 
is very successful , the peicentago of sacchaniio matter in the 
roots IS found to bo larger in New Mexico, and notably in tho 
vieiinty of Santa F^, than elsewhere in the United States, averaging 

16 per cent and fiequontly exceeding 20 per cent This high 
peicentago is attribute d to the almost pori^etual sunshine A beet 
sugar factory has been established at Eddv, and successfully 
run for several years Tho average yield j»er acre was somewhat 
over 16 tons In all of its products, mineral, hoiiieultural, 
ugiicultural, and of animal industry, Now Mexico is showing a 
steady and healthful progre ss 

Imgaiion - Fx tensive irrigation systems of a modem character 
have greatly enlaiged the area of cultivated land These have bten 
established m tho north west, in the valleys of tho San Juan and its 
tributones , m the north east of the great domain of the Maxwell 
Gran^ m the south east on the Pecos where tho system is in 


certain TOsjieets tho largest in the tntire country , m the south west 
on tho Mimbros, and m the lential west on the Blue Water An 
im|>ortaut improvement is the establishment of a moduli low lino 
ditch in tho valley of tho liio (inindt fiom l\iia Blanca to Albii 
ciuorquc 

Miinufaetures following table shows the nnuiufacluimL 
and mechanical industins iii 1890 and piou - 


Numlier of establish m cuts 
Capital 

Wage cauurs avoiage iiuinbd 
Total wagLS 
Cost of matci lal ust d 
Value of product 


l^»{» UKK) 

127 \>( 

$%^<»>S ^!j,09S,7'^b 

2 000 

$170 U>1 ^^0, )S6 

$091 420 $2 91 i 1 is 

$1 60 '>, 29 [> 


New Mexico is a mining and stock raising region with a^iu ultnio 
lanking next in importance most impoitiint inanuUwtvuin 

industry is railway rciiaii works, followed bv caijintcnng Unnbu 
and timber products, and flour and grist mills 

Radways — Tho chiol railways aie the Di nvu and Rio ( lanch 
tho Atdnson, Topeka, and Santa and the Southern 1 ac ilic 
Tho total miltago within tho territory in 1900 was 1693 

Bankn — Tlicre nie national hanks in all tho principal town^ 
including Santa 1^6, Albuquercme, Las Vegas, Raton, Roswell and 
Silver City Banks umducted under thtj terntonal laws with a 
capitAl smaller than that rte][uircd foi national hanks exist in a 
number of towns, some of the best known being at laos, Springe i 
Whitooaks, Doming, Iddy, Roswell, Hillsboro, and las Ciuees 
Sevoml of tho large meicantilo houses have a banking eh partimn I 
which aflords most of the facilities provided by legnlai bunks 

hmanii — Tho financial condition of the teintory is good Tim 
assessed valuation has not vaiied mueh fiom 000 000 during 
the decade 1890-1900 Tho terntonal inelebtcdness began to bn 
paid ofl in 1891 Tho rate ol inteiest on paits of the ]>ul)li( 
indebtodmss has been reduced to 4 pci cent, which speaks well 
foi tlio Cl edit of the territoi y 

land Claiim — Tho most impoi taut official event in the closm,^ 
years of the 19th eentuiy was the establishment by tongrtss ol 
the United States Court ol Pnvato Land Claims, which is adjudi 
eating iho titles of all grants of land made by the bjianish and 
Mexican autliorities, ami not pioviously confiinied lor nearly 
twenty ytais earnest oflorts liad been made without success to 
soeurc such a tribunal, and it was finally seemed by sending a 
conmutteo of twenty five leading citizens Imadeel fiy llie govtrmn 
to Washington, in 1890 It has adjudicaieil maily all ol flit 
uiiconhrmed land grants in the tcriitory, thus settling the tilh 
to many millions of acics, of which the laige i pioportnm lias bee u 
icstoieei to the public domain 

I egidation — ihe judgejs of the Hupieme Cemit have been m 
(leased fiom three to five, eaeh presiding in flu comtsof hiseewn 
district, and the entire bench foiming the appellate tiibniul of the 
ttrntory Tho Public School Aet ol 1891 piovidod foi a terntonal 
superintendent of public instruction With these exceptions t)i 
goveniincnt remains as it was in 1880, ami piohably no impeutunt 
change will occur until Now Mexuo bee onus a state 

Pohtic» -In jKditu B tho torntory is Republic an, espt cially on tli 
issues of protection as tho principal products of New Me\i( 

VI Inch are wool, coal lumber, and had, aio all bLiielited b> i 
tariff At tho election in 1900 the volt for delegates iri C ongus 
was, Republican, 21, 567, Democratic, 17,857 (l B Ju) 


NownnilnSy a burgh of barony and polioo biiigli of 
Ayrshire, Scotland, miles east by south of Jxilmarnock b^ 
ml Muslin and late curtain making is the chief industi \ , 
and tilt manufacture of mosquito nets has been added 
Thtro are a town hall, a woiknitn’s institute, a piibln 
library, and an endowed school foi giils Pojiulation 
(1881), 2860, (1901), 44GC 

New OrleanSp the twelfth city of tlm llmteel 
States in poyiulation, the cajntal of the state of Louisi in i, 
and tho chief aeajiort of tho Mississippi valhy Until 
the end of the thud cyuarter of tho 19th ce>ntury it owed 
its growth and imjiortanoe in tho world at laig< almost 
wholly to tho fact of its being a gate of expoit for vast 
agricultural harvests Tho close limitation of its busim ss 
to tho handling of mw products, without giving tliem the 
large r values of skilled manipulation, tench el to keep tlin 
great yiort comyiaratively un wealthy, and to retard its 
growth, so that its relative standing among the Aincrican 
cities with which it was obliged to compete was steadiU 
reduced Its largest shipments were cotton After 1875, 
however, while its cotton exports materially increased, 
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aiiothot i»ource of power and expannioii wan found lu a 
growth, proportionately much larger, of its exports of 
other great staples, and at the same time a number of 
infiuencoB, some welcome, others unwelcome, turned an 
increasing share of the city’s activities into avenues of 
])UHiiiess more lucrative and even more stimulative of high 
social conditions than were, or can be, the mere receipt, 
sale, and reshipment of Hta]>le crops Under these coin 
billed influences the |>opu1ation expanded from 216,090 in 
1 880, and 242,039 in 1 890, to 287, 1 04 m 1 900 Of the last 
numlier 30,325 were foreign born and 77,714 were negicas 
Out of 75,440 adult males, 10,078 (of whom 7125 were 
negroes) wore illiterate (unable t<j WTitc) The death rate 
in 1900, on the basis of the ludcral census of that yeai, 
was 28 9 iier thousand, the highest of any of the large 

< ities of the United States This high death rate is often 
attributed in great part to tlie large coloured population, 
among whom the mentality is estimated to be about 90 
per cent higher than among the whites, but it must be 
remembered that in New Oilcans the (olouied ])opulation 
hugely eomi)ristH that labouring element whose faulty 
)>ro vision for health and bickiicss in every large city 
swells the death rate, so that it is an eiroi to ex]»lam 
away the high figure l»y tins means alone 

Manufdctuien aiul(Jomme}ce —In 1890 thcie were 1961 
manufacturing establishments with 25,221 employees, a 

< ipital of $26,319,277, and products \alued at $48,295,449 
(f)i nearly two and one half tunes as much as in 1880) 
lu 1900 there were 1525 luanufactuung establishments, 
having a cajntal of $46,080,061, employing 19,512 hands, 
and turning out pnxlucts valued at $61,574,388 The 
most important industries, and the \alue of their products, 
woie as follows bags (otlui than pajKjr), $3,443,468, 
lutii’s clothing, $2|036,069 , foundry and machine shop 
products, $2,199,854,’^ malt hcjuois, $1,472,062, iice, 
cleaning and ))olishing, $2,924,501, sugar and molasses, 
ichiung, $22,084,920 The foieign commerce of the port 
lias incrcsasid nioie rajndly than the pojmlatioii Duiing 
the year ending 30th lune 1900, in the foreign trade, 
1220 vosHtls witli a tonnage of 1,075,434 onteied the 
jtort, and 1187 vessels with a tonnage of 1,720,008 cleared 
During the sanu peiiod the principal exports were us 

^ lollows mules, $2,978,884, Indian corn, $11,423,335, 
wheat, $6,587,218 cotton (unmanufactured), $66,148,722, 
oilcake and oilcake meal, $1,818,021, cotton seed oil, 
$3,347,063, tobacco (uniuaimfaetuicd), $1,115,389 A 
change calculated to InMielit gieatlj the commorce of the 
port came into effect 29th May 1901, when the wharves 
of the city passed from private to municipal contiol, a 
marked reduction was nuide in the port charges fiom the 
s( hedulo under the previous lease system, and a numlxji 
of impoitant improvements were instituted During the 
Atai ending 10th Juno 1901 the total expoits amounted 
to $152,776,599, and the imports to $20,462, 107 

The growth of the city duiing the last cpiartei of the 
19th century, moreover, was not merely commercial In 
the face of grave reverses — Hoods, widely disastrous frosts, 
and a re visitation of epidemic yellow fever in 1897 aftei 
an immunity of nineteen years, with its aecomi>anying 
eommcreuvl blight of outside cjuarantine — visible aspects 
and social conditions have greatly improved The m^ern 
metamorphosis of the worlds carr}ing trade has altered 
the inland relations of New Orleans from those of a great 
river port to those of a still greater railway terminus, and 
has brought in the more alert energies of modern modes 
of business Ocean steamers, loaded in largo part by 
elevators, now bear away the exports for which a swarm 
of sailing ships of much lighter draught and average 
freightr-room once made long stays at its wharves. Its 
IMissenger traffic on the rivers has practically vanished, 


and its shrunken fleets of river steamers are devoted to 
the carrying of slow freights and the towing of barges , 
but railway traffic has grown immensely, and the city 
IS now entered by six trunk lines the Illinois On 
tral, Louisville and Nashville, Queen and Crescent, 
iSouthein Paciflc, Texas and Pacific, and Yazoo and 
Alississippi Valley The total number of square yards of 
strexits paved m 1899 was 3,649,000, of streets unpax ed, 
8,800,000 The mileage of paved streets in 1900 was 
2053 miles, or txvo and a quarter times what it xvas in 
1880 lu 1900 the streets were lighted by 1624 arc lights 
The immense crowds on gala days and nights are handled 
with an extraordinary effectiveness on 163 miles of electric 
street railway 

Public JmprovemenU — In keeping with this growth 
and change, unprecedented efforts are in full progress for 
the establishment of a system of sanitation so complete 
as to Ixi a guarantee against any return of epidemic feveis, 
near or remote This great public improvement xvas 
decided ujixm by a xote of the taxpayers m 1899, and 
the work of construction is now gomg forward rapidly 
Hitherto the city had been without a sewerage system in 
the modern sense, o]x.n gutters hemg the only substitute 
The main featuie of the new system is an underground 
piping of the entire city that will carry off all sewage, the 
Wkwateis of Gulf storms, and the tremendous rainfalls 
ix(uliai to the region A new water system is also pro 
]ected, the supply for which is to be procured from the 
Mississippi river, and to be punlied by mechanical precipi 
tat ion and other moans 3'he revenues of the present 
b( werage and Water Board are derived from a fixed tax 
on real and )>ersonal estate of two iuiIIb on the dollai, 
the tax being lust collected in 1899 To these measures 
of such vast practical utility are added many sDsthetie 
unpiovements, conspicuously the emliellishment of one or 
two public parks and several smaller pleasances Certain 
drawbacks that remain are of kinds which naturally xxait 
for their lemoval U}>on larger eliangcs in manners ind 
customs The city’s political conditions are variable, and 
popular modes of inqiroving them aio still somewhat too 
fitful and imperious to ensure the Ixjst, if even abiding, 
It suits, novel theless some admirable reforms have been 
eft c ett d The cause of jmbhe education enjoys an increased 
annual outlay ($420,924 in 1900, not including cost of 
law buildings), but a very grave projiortion of the ixjpula 
tiou of school age appears to be making no use of either 
public or parochial schools lu 1890 there were 71 public 
school buildings (\alued at $1,600,000) and 752 teachers, 
but only 31,521 enrolled pupils out of 94,606 persons of 
school age (5 to 20 years inclusive) Tulane University, 
named after its benefactor, Paul Tulane, was founded in 
1884, and in it was merged the former University of 
Louisiana It has grown in many directions, notably 
by the addition of the II Sophie Newcomb Memorial 
College for Women (founded m 1886) In 1900 it had 
in all its departments 77 instructors and 1145 students, 
and supplies valuable facilities for higher education , but 
neither the commercial value of an educated workuig 
class, nor the unsafety, both {xihtical and sanitary, of 
lotting any large element rest in contented ignorance 
seems as yet to be effectually recognized 

Pecent History — The history of New Orleans during 
the period 1880-1900 has been marked by no more viola- 
tions of public order than other American cities equally 
large, but one outbreak, on account of the international 
diameter that it assumed, should perhaps be recorded 
In October 1890 the city chief of police was assassinated, 
declaring as he expired that the de^ had been committed 
by Italians He bad been active in proceedings against 
certain Italians accused of crime, and it was popularly 
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WieYod that his death was the >\ork of a or svvom 

secret society The folloaiug month eleven Biciluius wcit 
indicted for his murder When nine of them weit) 
bi*ought to trial in hebruaiy 1891, six were acquitteil, 
and tibiree eacajied conviction on the ground of a mis trial 
On 14th March 1891 a mob broke into the gaol and 
lynched the entire eleven. The Italian Go\ernment 
demanded that the lynchers should be punished, entered 
•claims for indemmty in the case of those of the lynched 
Sicilians who had been Italian subjects, and, failing to 
aecure a satisfactory answer from the American Govern 
ment, withdrew its ambassador fiom Washington. The 
•dispute was settled the following year by the payment to 
Italy by the United States of the sum of $25,000 

Among mateiial things piobably the leadmg obstacle 
to the best advancement of this thiiving city is one the 
lemoval of which lies within the province of the national 
Gongress, and has suifered an unfoitunate delay The 
jcttied mouth of the Mississippi liver, South Pass, has 
not for several years given a depth of channel sufficient 
for the steadily -increasing draught of the vessels that 
must make use of it if Now Orleans is either to letain 
its vast shipments of raw product, expand its manufactures, 
or multiply its markets across the ^^ateis of the Mexican 
Gulf, the Spanish Mam, and the l^acific Ocean , but at 
length Congress has settled an inipiovemeiit ot South 
West Pass destined to establish a channel 1000 feet wide 
and 38 feet in depth 

The City is governed under a eliaitci passed by the 
state legislature in 1896, as amended by the Acts of 1898 
and 1900 In 1 900 the total assessed valuation of projieity 
was $139,230,232, of x^hieh $98,809,815 was leal estate 
and $40,420,417 iKsrsonal property The rate of taxation 
]»er $1000 was $29, of which $22 was for city purposes 
In May 1900 the bonded debt was $20,278,917, whnh 
was increased by $12,000,000 later m the yeai by the 
^de of public improvement bonds for water and sewerage 
purposes Dm mg the decade from 1891 to 1900 the 

xpenditures for permanent public improve ments (mclud 
ing sewerage, lighting, paving, levees, and improvements 
in connexion with street and steam i iilways, docks, <Le ) 
amounted to about $10,000,000, and nearly as much 
more was spent in the erection of ])rivate lesidenees, 
stores, and other buildings In 1900 the Hoard of 
Assessors placed the valuation of the real estate belong 
mg to the city (including t ngme houses, schools, public 
sciuaros, markets, public buildings, «fec ) at $4,731,675 In 
Deceml^r 1900 arrangements were made to transfer the ex 
tensive markets from the lessee system to direct municqial 
control In 1900 the city had a total area of 196 25 squaie 
miles, and contained 209 churches, 25 hotels, 7 theatres, 
and 25 public markets The total vote cast at the election 
lor mayor, 7th Novembei 1899, was 32,559 In 1900 
there were 75,440 males 21 years of age and over 

In the comforts and graces of piivate life New Orleans 
letains the peculiar attractiveness for which its society 
Im been noted, while such changes as have taken place 
liave been pomtedly advantageous The old Creole or 
Franeo-American element is at length affiliating socially 
with the Anglo-American, and the gam and the charm of 
this better homogeneity is felt alike by the resident and 
the sojourner The growth of scx^ial lofinements, visible* 
m many ways, is in no external featuie more beautifully 
mdicat^ t^n m the improved taste of the domestic 
irchitecture, and in the multiplication and high keeping of 
the innumerable private gardens of this city of jicrpetual 
bloom. (g w Ca) 

New Philadelphlat a city of Ohio, u B \ , 
capital of Tuscarawas county, on the Tuscarawas river 
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and the Ohio Canal, at tin interseetion of several lailway 
lines, in the noitli tast part ol tin state Population 
(1890), 4456, (1900), 6213, uf whom ^ >1 wore foieign born 

N0WpOrt| a numieqml boiougli and market town 
in the Isle of Wight, llampshiic, Inglaud, on the iiver 
Medina, navigable to the town qiuij whuh is 7 miles 
west-southwest from Hyde A lailway lint to lush 
water and \armouth has been oiKutd Population 
(1881), 9357, (1901), 10,911 

Newport, a municipal and louiity boiough, urn 
tiibutoiy pailiamcntaiy boiough, scapoit, and maikct 
town, in the Monmouth i>arliamentaiy distin t ol iKnoughs, 
Monmouthsluie, hngland, on the Usk, 4 miUs fiom its 
confluence with the beveiii, 145 miles by lail wist of 
London The town couiieil consists of 10 iUlcniun and 
30 eouncillois In 1889 Mamdte v\iis mcoipoiaUd with 
Niwport, and constitutes one ot its hve v\ai(ls Mith 
Monmouth and Usk, Newpoit leturns one immbci to l^i 
hanient The doc ks have an area oj 00 acies Modem 
elections aie the to\Mi hall (1885), the county couiuil 
offices (1892), the niuket hall, almost entiiely rebuilt in 
1889, baths (1890), and museum and art gallery (189 >) 
There ire two daily newspapers The industius include 
shipbuilding, with diy docks foi lepair of ships, tin 
making of railway plant, clieniieil manures, and agn 
cultural implements Tn 1888, 112 vessels of 12,146 tons 
wtie rcgistcied, m 1900, 82 of 23,654 tons Ships 
entering poit in 1888 numbcicd 4164 of 1,729,112 
tons, clearances, 4135 of 1,718,515 tuns In 1900 
entrances numbeied 6726 vessels ul 2,179,300 tons, 
clearances, 6717 of 2,166,020 tons Impoits of foieigii 
and colonial produce lor 1900 we ic valued at A 1,1 25, 8 6 9, 
against X7 64,72 5 foi 1888, expoitsol produce and maim 
faetures of the I^mitd Kingdom for I9ft0 at £3,355,62 », 
against £1,816,647 in 1888 Aici ol county borough, 
IS extended in 1889, 4924 acres l*opulation (1881), 
38,469, (1891), 54,707, (1901), 67,290 

N0Wportp a city ol C^ampl)cll county, Kcntu(k\, 
Ub A, on the Ohio iivei, it the mouth of Licking iivci, 
opiKisite Cincinnati, in the nortlioin part of the state, 
at an altitude of 515 feet It is connocted with Cm 
cmnati and with Covington, on the othci side uf Licking 
iivci, by lailway and waggon budges It is on tin 
Chesaiieake and Ohio and the Louisville and Naslnillc 
railways The city is well 1 iid out, with six wards, has a 
water supply owned by the eitj, and is paved mainly with 
macadam It is to a luge extent a lesidential suburb oi 
(Cincinnati, but it lias also impoitaiit industries of its own 
In 1900 its manufacturing establishments numbeied 272, 
with a total capital of $2,848,4 15 33ie aveiage number 
of wage earners employed was 2561, and the products we le 
valued at $4,888,169 3'he piincipal item was foundry 
and machine shop iiiodiicts, which had i value of $922,014 
3"ho assessed valuation of leal and personal property was, 
m 1898, $10,373,900, the net elebt of the city w is 
$1,303,676, and the rate of taxation $26 35 per $1000 
Population (1890), 24,918 , (1900), 28,301, of whom 4081 
were foreign born and 424 were negroes 

Newportp* a city of Rhode Island, U b A , capiLil 
of Newport county, and one of the two cajatals of the 
state, at the southern end of Rhode Island in Naria- 
gansett Bay It is tho most fashionable seaside lesort 
111 the United States, the town jiroper being surrounded 
by splendid villas, with beautiful drives m different 
directions Its pre eminonco as a seasidt resort is due 
probably to the excellence of its harboiu, api>reciated 
by the yachting fraternity, its fine batlung beaches, 
its accessibility, being connected by rail and daily boat 
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With Niw Oik, and its insular climate, which tempt is 
the HumiiKi heat Newport has little commerce In 
1900 the I e vvtit J90 manufacturing establishments, with 
products \ died at #3,442,998 Thi liaibour is defended 
by lort Ad nils, on a point acioss the harbour from 
the cit} Oil Coasters Harbour Island art the Naval 
War College , toriiedo station, ind naval training school 
Population (1890), 19,497 , (1900), 22,0 U, of whom 5561 
wen foitign 1)0111 and 161 1 negnss Tin sc are the liguits 
of lilt re'>i(lent population, t xeluding summer visitors, who 
come 111 laigt numbers in August 

Newport NowSi a (ityand staport of Virginm, 
U H A , t)ri tht {Kunt to tin uoitli ol tin oiitraiuc to lames 
river and on (^nsiiieaki Ha) Though within the limits 
ol WuwkIv (ounty, it is indi i»end( nt ot county govern 
mint It Ills a live I siti ind a regul u plan, a witir 
supply, and otlui miiniiipal inipioveini nts It is the 
tastiin ttiiniimsol tin ( 3ii sipi ake and Ohio Hallway, and, 
having a \<i> fine hiiibour, is lapidly Ixcoming a sei 
poll ol gn it iiniioitante, nvalhiig its much oltl» r neigh 
boui, Nnilolk Its impoits for tlu yeai ending 10th 
him 1001 imniinted to #1,090,491 , its txports amounti d 
to #12 9()7,‘U2, ind eoiisistid inunly of bread stulis, 
eattlf , (oU<»n, lard, and lobatco ll has a largt non ship 
building i»hnl, the ci|>a(ity ol wliith is shown b} the fict 
thnt s( \ ti ll V( sstls ol the U S navy liivt bttn built theie, 
intluding two ot the largest bittleships, whuh weie con 
stiiutcd simultaneously In 1900 tlioit wi it 121 manu 
faduiing (st dilishnunts, having a capital ol #14,999,7 19, 
imploying 9()79 hands, and turning out pioducts valuecl 
at #(),976,(»70 Poimhition (1890), 4419 , (1900), 19,0 15, 
ol whom l(»l I Wilt loK ign boin and 7698 negroes 

NewqUAyf a ])opulai Lnglish watiiing pliee, iii 
the St Austi 11 parliami ntaiy division ol ( oinwall, 14 
miles noith ot Inuo, with vstition on a biaiuh ol the 
Uiial We stun llailway Smee 1891 it lias bi en gov (irmd 
by an iiibin distint loumil 'riu tlitl seinuyof tlm 
toist is \u) gi uid, mil tluie IS a tine sandy biadi two 
milts long I ht hailxmi admits vi sstls ot 290 tons 
'Flit dm 1 < V ports aio non md other oits, diini da) 
granitt lisli, and giain 3 ho iinpoits are tod, s.ilt, intl 
inaniih s l\)pulation ol uilwin tlistiid (1891), 1S91 , 
(1901) 29 49 

Now ROCheilOp 1 eity of AWstduster county, 
New \ oik, n 8 A , on tht shoie ot Lting Island Sound anti 
t)ii tht \t w At)ik, New Havtn, autl llaitfoul llailioatl, in 
tilt s(mth I a lein ]Mut td the statt Its sitt is undulating 
and its ])lan taiily ngular It is little inou than a u 
sitleniial siiluiiboi New \oik Cit>, having little t omint let 
or in iniitm tines Populatitiii ( 1880), 927(), (1890), 9097 , 
(1900), 1 1,720, ot whom 4125 weie toiugu Ixun and 777 

mgrot s 

Now RoOSy a maikct town and urbui saint uy 
disiuet I ounty NWxftnel, Ijeinstei, Irelaiul, on the It It 
hiiik ol till Hariow, 89 miles south south west of Dublin 
by lail It ttasttl tt) 1)0 a ]>irliami ntary boitmgli in 1889, 
and in 1898 tlu ])ortit>n situiteti in Kilkenny wisaiUletl 
to Wexftnd Ntw ipia>s havt l>cen e retted Populitum 
(1881) l)(.29, (1891) 98 17 (1901), 9^76 

NOWryy a numtinu town, in ban samtify distnct, 
and puliamtntai> bt>rt>ugli (ittunnng one member) in the 
proviini of Ulstu, I u land, on the New i) v\atei at the he ad 
of Carlingford Lough, 61 milts noith of Dublin by i ail 
In 1898 tlie poititm situated in Aimagh was atltltd to 
Down The port admits vessels of 2000 tons to \Ktoiia 
Locks, three miles from the town, but vessels diawiiig 19 
fwt tan go up the ship tanal to the Allxrt Basin, three 
miles from the sea Tht Newr> Navigation havt ekt|Kned 
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the nver at a cost of £53,000 In all, 1922 vessels of 
198,661 tons entered in 1900, and 1017 of 153,829 tons 
cleared A railway conneets the Great Northern system 
with the deep water haibour at Greenore, and an electiic 
hue has Injcn constructed to Bessbrook Population 
(1881), 19,085, (1891), 12,961, (1901), 12,587 

New Siberia ArehipeiasOy a group of 
islands situated otF the Arctic coast of bibena, from 73® 
to 76 6 N , and 135 20' to 148 E The name is 
loosely applied either to the northern group only of these 
islands, for which the name of New biberia Archipelago, 
or ol Anjou Islands, ought properly to be reserved, or 
to this northern group as well as to the southern, which 
ought to maintain its name of Lyakholf Islands Some 
confusion pievails also as to whether the islands Bennett, 
Henrietta, and Jennie tie, discovered by the Jtannette 
expedition, ought to lie included in the same archipelago, 
or deseiibtd separately as the Jeannitte Islands Tht 
first of these three belongs geogiaphically, and jirobably 
geologically, to Now Sibeni Aielii]>elago, from which it is 
only 97 Fnglish mihs dist int, but lor the pieseut it 
must lie counted separite As to Henrietta and leannetto 
Islands, situated 200 Lnglish miles noith east of New 
Sibeni Islanel, under 157 to 199 F, they can haiclly be 
included in New Siberia Aichipelago Thcie seems, moic 
ovei, to exist, due noith of Koteliiyi Island of New 
Sibena Archipelago, in 78 N, a 1 ind which was sighted 
fust by Sannikoli and fkseiibed is Sannikoft Land It has 
been sighted also by Baron Toll 

IheiVi’i/) Siberia ox Anjou, Island'i coiiHitst, beginning from the 
wtst of KoUlij}!, the largest ol th«m (116 miles long, 100 links 
wide), having tlio mnall island liytll ovskiy neai its westtin 
shoie ihadtluis (laddyttvskiy) in tht middle, indNtwSihiiii 
(Nov«i>a Sihii) 111 tht east (90 iiults long, 40 miks vvidt'' 
Kotdnyi is tin highest and the most massno ol the foin loaihing 
a inaximura altitude of 1200 feet in tho Mahikatyn tiaa mountain 
Its noith east portion consists ol Upi»oi Siluiiau coial limestones 
(blandoveiy division), eontaining a iirh fossil liuina and icpicsent 
mg a HtiitH ol folda lunning noith iioith west liio aaint 8ilnrian 
deposits ate widely spioad on the mainland us far as Oltiiok lh( 
wostoni portion of Kotclnji is built up of Middle Devonian 
limestones and slalts, folded tho Siino wa\, of whidi tho fossil 
fauna is siniilai to tliat of tlio l/ials Inassu slates appear in the 
south east Duhasts pieiee to !)< vouian lodvs, and Olivine rucks 
appeal as d}k(s amidst tlio Inassie deposits llio Malakatyii 
ti IS IS also 111 ide up ol voleanie loi ks Iho eastern portion of the 
island naiiictl Ikinges I and, is thickly covcied witli 1 osl feitiary 
deposits lliei geology ol lhadelous Islind, wliidi has a long pio 
montory, Anjou pioLiudiiig noith wistwaids, is not yet known 

As to New Siberia Island, it attains altitudes ol fiom 200 to 
100 feet in its wcstiiii portion A laiigo of lulls, composed of 
feitiary deposits, ami named Iledonstiom s Mouiitniiis, runs along 
its south western eoast, and tho same locks form a promontory 
piotiuding northwaids Tlio so (alleel Wood Mountains, whieh 
weie sujiposod to he accumiil itioiis of flo iting wood aie deiiuelations 
of Miocene deposits containing layers of blown eoal with full stem^ 
of tieos These leitiaiy deposits oie ehaiacterized by a rich 
fauna , fully dovelojicd leaves (jf poplais {ropulns arettoa and 
P lUchardsunt Heer), numerous fruits of tho mammoth tree 
{Stqmia Lanr/sdorfu^ Brogt ) needles of seveial conifers {Taxiie^ 
tunuifolia^ Sdiniidt , larodiinn distuhum miounvm^ Heer), 
being found in tliern, thus testifying to a once vtiy much wnrniei 
dimato The only ii pre sen tail ve of tico vegetation now is a 
dwaif willow one ineh high 

Iho I ijakhoff hi awh LonAxat of the Bolshoi (l^arge), or Blizhniy 
(Neaiest) which is sojiarated by Laptelf Strait 27 miles wide, from 
Cipe Svyatoi of Siberia, Malyi (Small), or Dalniy (haithest), to 
the noith west of Blizhniy and three smaller islands — Stolbovyi 
(Pillais), Stinenovskiy and Vasiliovskiy — to the west of Malyi 
I)i Bunge found Large Island (onsisting of gianite protruding from 
beneath non fossiliferous d( posits, while Svyatoi Nos promontory 
lopu scuts basalt lulls 1400 Act high Along the soutliorn coast 
of Large Island Baron loll found immense layers of fossil ico, 75 
feet thick, evidently lelua from tho Ice Age, covered by an upper 
layer of Post iertiaiy deposits containing numbers of perfectly 
well preserved mammoth remains, ihinoceios Ov%ho% and bones of 
the horse, reindeoi American stag antelope, saiga^ and even the 
tiger The proof that these animals lived and fed in this latitude 
(73 20' N ), at a time whtn the islands were not yet separated from 
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the continent, ta given by the relice of foi'ost vegeUtion \shich etc 
found in the eonie deposits A stem ol Ahnia fruiicom^ 90 feet 
iiigh, was found with all its roots and oven liiutn 

Basalts and Tertiaiy blown coal dejiosits enttu into the coni]H>si 
tion of the aoutliern extremity of Benin tt Island, and the nioun 
tains of SannikolT Laud, seen by Toll, liave the as^Hict ot basaltic 
** table mountains 

The climate of these islands is veiy seveie In 18S6 the wintoi 
ended only in June, to begin anew m August (2l8t May, -21 , 
iCth October -87 Celsius) The highest sumnioi temperature was 
10 Notwithstanding that, flotks of Larus argcntalu^ geese and 
J^omaUrm spectabihs come to the islands from the nortli (Bunge 
and Foil), as also Tmiga tslandica and the gull Lestris pomartna, 
which feeds chiefly on the lemming (Lemrnita ohenais) The lein 
mm^ are veiy numerous, and undei take in certain years migiations 
to the mainland and back Reindeer, followed by wolves, tome 
also every year to the islands the polar fox and the pulat beai, 
both feeding on the lemmings, are iiumeious Hunters come 
in numbers to the Lyakhoffs, which must ha\6 been known long 
since to Arctic hunters A Yakutsk Cossack, Vagliin, winteied on 
Laige Island in 1712, but it was a im reliant, Lyikholf, who first 


I deembed tlu two gnaUi islands of this group in 1770 and three 
yeais later leached on shdgcs the lai^est island of tlie New '^ll)enl 
I y oup, w hu h ho iiaii.td Kotthij i 1 1„ L\ akl.ollB ti . nmi.pc.l in 
L77 J Sannikoil, with amity ol huiitciH dl8co^eled iii ISO^ 8 
i ^ bilxna Islniidh and a nuu limit, 

Byclkot! the Bytlkovskyi Islamls He sighttd the laiul in tlic 
north of KotcliiM and the land in the noith cast of \tw Sihtna 
(now Bennett Ihland) Hichnstiom an oiniumed h\ SuniiikoH, 
j explored the aichiiMlago and pnhlislud a man .f it in 1811 
j Lieutenant Anjou levisited it m 1821 2J A vnntiiu < xpuhtion 
under Dr Bnnge (imliiding Laion loll'i cxphnul tlnso mlands in 
1885 80 Baion Foil with 1 iciitciiant ShiUil o rcMsiltd them in 
1893, and again in 1900 

Auihoritiks - IhewoiksofHiDKNsimtM i anc ii indANTou 
Bunof and Toil \\\ heitraqa ziii Ki niimsH </<«< i,wss<s/na In aha 
Jte holge, Bd in 1887 —Baion 1 on m V<mmis of the 

St Piter^tburg tiodemq of Sfutacs 7th senes \o\ xwmi 1889 
\ln 1805 and 8th seiics vol i\ 1809, with mai*s— I S(hmm 
1 IAU 8 FN, ‘ Futiaie Pflaiiztii in same Mimoim, 7tli stius \ol 
1 xxxvii 1890 — Oeographital Join nal 1000 02 (l A K ) 
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I GeOCRAIIIY AM) St VI IS lies 


N ew south wales, the oldest state of the 

Australian OominonwLaltli, lies on the eastern side 
of the island continent, and is boiinded on the N by 
Queensland, on the E by the Pacific, on the S by Victoria, 
and on the W by South Australia 

(ieoloqy — Exploratiem has added very inatcually to our 
knowledge of the sedimentary foimations found in the 
state To the Rev W B Clarke is due the credit of 
linking the first systematic classification of these forma 
tioiis, this classification has, howevei, been somewhat 
modified, and the roeks as they are now known aie 
e 1 issifted as follows — 


I aim oic 


ole 


( 

1 


< 1 liucene 
Tertiary ■ Miorene 
( 1 <K < ne 

riptiioooua / Cietaceous— Desert Sandstone 

\ J ower Cietucoous— liulling Downs ionnation 

InruHHic 

( \\ 1 inanmttn Shales 

Iriassti —llawkcsbury Hern s ' Hawk* slxii y Handstones 
( Nairuhnon Shales 


Talao ok 


Porrno Carboniftious 


C arbomfeious 
Dtivonian 
Upper Silurian 
» I owoi Silurian 


/Upper C oil Measures 
I Dempsey lleds 
I Middle e oul Measures 

I Upper Murine Serits 

I I ower Coal Mf asiin s 
VI ower 3 iarlue Series 


Pcilaeo7oic locks extend throughout almost the whole 
eistein jiortion of the state, piincipally on the westcin 
watershed of the nnin dividing range, in the country 
where the Murrumbidgec, Lachlan, and Abercrombie 
rivers use They appear on the t astern watt i shed, along 
part of the coast near Bateman’s Bay, and, sti iking in 
hind, are found in the basin of the Clyde and the upper 
valley of the Shoalhaven Slates containing Lower Hilu 
nan fossils (graptolites) have been found at three localities 
in New South Wales, on the border of Nietona, to tlu 
south and southwest of Delegate, at Myall Reefs, near 
Toiningley, and at Oadia, near Orange Thi Uj>|)ei 
Silurian rotks extend as fai north as Mudgee, where they 
aie overlain by the Permo Carbonifeious stiata of tlu 
Hunter Valley, and by the belt of volcanic rocks extending 
along the Liverpool range They reajijiear farther north, 
in the upper valley of the Macleay river on the cast slope, 
ind in the basin of the Namoi, on the west side of the 
dividing range The Silurian rocks consist of sandstone, 
slate, and limestone, and exhibit evidence of metamorphisui, 


])UtK 111 Illy 111 th( countiy uound Bathuist and Hill End 
Liint stone beds of considerable extent an scattcicd through 
out this formation These are chiefly composed of ciinoids 
and corals, which outc i op ] nomine ntly in the Wellington 
distiict, luai Alolon^ and Giilgong, at Tmna, and also in 
the Muriumbidget distiict In tlu limestone torniations 
aie found magnificent caves, siuh us the Wellington, 
Wombtyau, Iciiolan, Bnngonia, and Abcic ronibit, the 
finu of which his spieacl even beyond the conhius of 
Austiaha The caves at ’N inangobilly, in the Iviundra 
distiiet, arc also vc ly atti ictivc The JHvonian locks irt 
well seen at Mount Lamhic, near Ryclal, wluic the late 
Mr V S Wilkinson me isuud a section of sti ita showing 
a thickness of not less than 10,000 Icct Tluy also occur 
in the noithcrn, southern, and western distncts 

The coal bean ng locks ait c>f tlnct distimlivc systems, 
the first of which is in all piobability of Lowti (’ailioni 
ferous age , but the cod is full of hinds, and otliciwisc too 
duty to be of any economic value 

The second system, known as tlu Ptnno Caibonifeious, 
contains many scams of workable eoal l^iodiictive Coil 
Measures oeeur in this system on tliicc lioii/ons the lust 
and lowest of these is the (beta (Stony (Teek) senes, the 
second tlm Tennago (hast Maitland) sti ns, anti the hist 
and up} >e 1 most, the Nt wc istle senes Tlu tot il thickness 
of this syste m and its assoc nil eel stiata at Ne W( isllt is ibout 
11,000 feet, containing a total thickness ol about U)0 feet 
of eoal, without t iking into le count scams cjf less than 
3 feet m thiekness Boimgs at C^reuioiiu, a |>c>int on the 
northern margin of Sydney haiboui, as well as at Holt^ 
Sutheilaiiel and Liveijiool, show the eontinuous extension 
of at least the u|»]ki or Newcastle senes of eoal seams 
between Newcastle on the noith and Bulli on the south 
The thud system ecjinprises the CTai elite Caibomleioiw 
basin, and is of Meso/oic age Professor David estiinatcH 
the length c^f that jiait of it which cc^ntains the ])niK i|)al 
seams to be about 65 milts from east to west, while its 
width IS about 37 miles from noith to south Tht most 
lemarkable beds in the Claitnce liasin an a serits of 
massive whitish ‘Sandstones, which were eonsultied by Mr 
C 8 Wilkinson to be the ee|Uivalents of the Hawkesbury 
sandstoiiLs, and were named by him “The Middle (Taitnee 
Senes,” exeujiying as they do an intermediale }»osition be- 
tween the uj)})er and lower coal beds of the bisin None 
of the seams in this coal field have as yet been )novtd to 
lu of commercial value Piofessor David cstniiatcs the 
top seam to contain 1 foot 9 me lies, out of a total thick- 
ness of 5 feet 7^ inches, of coal fit for ordinal y consump- 
tion, while the second and third scams have not bcea 
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Hiifficiently tct^tod to allow of a definite opinion being 
formtd of their value It m proliable, however, that even 
if the Rcarrw prove to be of insufficient thickness and 
jmnty to yield (oal fit for purposes of export, they may 
siipjily coal of fair quality for local requirements 

The Hawkesbury and Wianamatta senes, which overlie 
the Carboniferous formation of that part of the country 
through which the Hawkesbury and its pnnnpal tributaries 
flow, liolong to the Mesoroic period It is in this senes 
that the wonderful gorges of the liluc Mountains and the 
beautiful harbours of Port Jackson, Port Hacking, and 
Broken Bay occur The rocks consist of grey, purple, and 
chocolate-coloured shales and yellowish grey sandstones, and 
the maximum thickness of the strata is estimated at 1700 
feet The Tnassic rex ks form the principal store house of the 
artesian water siipidy of the northwestern jK)rtion of the 
state, where th<y uiultrlic the rolling downs oi Ixiwor 
( Vetncoous formation Most of the deeper bores in this 
and icgion obtain the bulk of tluir supply of water from 
the Tnassu sandstones The Wianamatta formation ox 
tcnrls icmnd Sydney, and covers a s]»ace in the shape of an 
irrogulai tnangU, the angular jxiints of which rest at 
Picton on the south, Ilichmond on the nortli, and Sydney 
on the cast The Ixds are composed of fine sedimentary 
doiiosits c»f aigillaeeoiis shales, and aie of comparatively 
litth thickness They ajqiear to have lx>en deiiositcd in 
hollows vcoin by d« nndation cjut cjf the sandstone on which 
they diKctly rest Neithca the ISarrabetn shahs, noi the 
Hawkesbury sandstones, noi the Wianamatta shales, con 
tain any rcmaikablo scams of coal All thiec foimations 
aie intersected by igneous dykes, which have also iiitmded 
the uiidoi lying Permo Carbonifi rems rocks , and where they 
have (onu in contact with the coal seams, tlie latter have 
Ixien con veiled into coke, sonu tunes to a thnkiu^ss cjf 3 feet 
or moT( Turassu locks have lieen lecogniml in only one 
Icxalitv 111 New South Wales, viz, on the Talbiagar rivti, 
about 20 miles noith of Gulgong, where they cxjcupy a 
denuded hollow in the Hawkesbury sandstones They arc 
of small extent, and consist of yellowish shales containing 
numerous fish and jilant leinains 

3'h( ( ’letaceouM foimations occupy tlie north western part 
of the slate, extending fiom the Bar won westwards towards 
the north western corner Water Ixaring strata have j 
IxMjn reached at depths vaiying fiom 89 feet to 2070 feet, 
and large cjuantities of wat/cr have Ixtii obtained, though 
|*riii(ipally from the underlying Tiiassic sandstones The 
existence of subte i raiman water thioughout this extcmsive 
ngion lias heem j radically demonstrated 

To the (^aino/oie jHiicxl belong the dijposits covering 
the gieatei portion of the eential and we stein districts 
of the state It theiefore cinbnwes the valleys of the 
great v\tstean rivers and their chief tributaries The 
fcmnation is, however, intersected b} a broad broken 
belt, chiefly of Siluiian locks, extending across its centre, 
from the Bogan river towards the Great Barrier Jlange on 
the faithc i sulti ot the Darling I^arge jiatehes of Devonian 
rocks au also mot with in the same region Making these j 
deductions, tlie Pewt Te it lary locks cover more than one 
iliird of the whole state The vast alluvial plains weie 
foniiod during the Pliocene and Post 19ioeone jxjriods 
The alluvial d(jM>sits aie of vaiiable thielcness, sometimes 
shallow , but in tlie gixat plains, lx»tween the mam rivers 
which intersect the country, the de]K>sits aie of very great 
depth 

The area cxjcupied I >3 Igneous and Motaraorphic rocks 
eompnsi^s one-eighth of the colony — the piiiicipal rcxks 
belonging to the senes consisting of varieties of granite, 
quartz porpln ry and fc Istone, diontc, liasalt and serpen 
tine Granite txcurs foi the most ])art in the northern 
and soutliern masses of the^ gicat dividing langc, but is 
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found outcropping throughout the Silurian deposits, which 
cover so large a part of the centre of the state Dionte 
and basalt occur principally in the country between the 
Macleay and Manning nvers, and on both slopes of the 
Liveri>ool Kange, between the upper waters of the Namoi 
and Macleay ^rpentine is found scattered m difiPerent 
parts of the state, chiefly at Gundagai, Bingara, Luck- 
now, Nundle, Yulgilbar on the Clarence nver, and Port 
Macquarie The granites, quartz-porphynes, and felstones 
have been recognized as belonging to the Palaeozoic age, 
whilst the volcanic rocks, basalts, and others are chiefly 
contemporaneous with the Tertiary senes At fioama 
there is an immense development of interbedded basalt 
lavas and tuffs in the Permo-Carbomferous rocks 

ArteBian Water — Before actual bonng ojierations proved 
that the belief was well founded, it had long been scientifi 
cally demonstrated that there was every probabihty of 
water being obtained in the Cretaceous formation which 
underlies the whole of the northwest portion of New 
>South Wales — a region favoured with only a sjmise rainfall,, 
and from an examination which has b^n made of this 
fonnation occurring m the western and north western 
portions of the state, it is considered probable that the 
artesian water bearing l>asin will be found to extend much 
farther south than it was previously supixised to do It 
may, indeed, lx* yet found to extend approximately along 
the eonrsc of the Lower Darling An important discovery 
has also been made that aitesian water is obtainable in 
f)thor than (Vetaceous rocks This is borne out by i>ala. 
ontological evidt nee, and semie of the most successfid bores, 
such as those at Coonamble, Moree, Gil Gil (Moree to 
Boggabilla), and Euioka (Walgott to Coonamble), have 
jnerced locks of Tnassie age, corresjxinding with the 
IjiHwich Coal Measuies 

As to the mtnial featmes and clvmutey nothing need 
In' added to what was said in those respects in the ninth 
edition of this work (vol xvii p 408), the correctness of 
which extended observations have served to confirm 

PojmlaUon — The population on the 1st January 1901 
was 1,359,943, vi/, 711,896 males and 646,047 females 
The total indudos 10,974 Chinese and 7434 aborigines 
and lialf castes Since 1860 New South Wales has aclded 
more largely to its pojnilation than any of the otlier 
Australian states In the year named the population was 
148,546, in 1890 the number was 1,121,860 From 
1890 to 1901 the population increased 238,083, or at 
the rate of 21 2 jx^r cent By far the largest part of the 
increase is due to excess of births over deaths, for out of 
the incieasc of o\er 1,000,000 since 1860, only 350,000 
was due to immigration In 1899 there were 36,461 
biiths and 15,901 deaths, those figures are equal to 
27 10 and 11 82 ix*i thousand respectively The birth 
rate has fallen very much, osjxx^ially duiing the last ten 
yeais of the 19th century In 1861-65 it was 42 71 pei 
1000, in 1896-99 it was only 27 92 per thousand 
Illegitimacy is increasing in New South Wales, and in 
1899 the projxirtion of illegitimate births was 7 16 per 
cent of the total births In 1871-75 it was 4 09 per cent 
of the total births, in 1896-99 it had risen to 6 84 ixr 
cent The marnagi rate for 1899 was 6 89 jicr thousand, 
and the jwrsons married 13 78 jx^r thousand The mean 
for 20 yeai s was 7 39 The chief cities are Sydn^ and 
suburbs, jxjpulation in 1901, 488, 182 , Newcastle and 
suburbs, 54,991 , Broken Hill, 27,518, Parramatta 
12,568, Goulburn, 10,610, and Maitland (East and 
West), 10,085 There arc nine other towns with between 
5000 and 10,000 inhabitants each 

Admxf{%9tTai\on — Some impoitant changes have been made m 
the electoral system The number of members of the liOgisla 
tive Assembly has been fixed at 125, and the boundancs of tka 
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electoral distnots are from time to time adjusted so as to preserve, | 
as far as possible, an equality in the number of eleotors in every ! 
distnot The suffrage is extended to all males over twenty one 
years of age, with the usual restrictions in regard to the pau|)er 
and criminal classes An elector has onlv one vote, which is 
attached to the district in which he resides Members of the 
IfOgislative Assembly are allowed a salary of £300 a year There 
were m 1899 about 825,000 eleotors Each electoral district 
returns one member Local government is confined to the 
centres of population There are 189 mumoipahties, embracing 
an area of 2824 square miles, which is an insignificant proportion 
of the whole area of the colony (310,700 square miles) The 
mumcipalities, however, contain 815,000 persons, out of a total 
][)opulation of 1,359,943 Rates are levied on the estimated fair 
annual rental of properties liable for assessment, and in 1900 the 
assessed value was £7,905,350, representing a capital value of 
£124,541,800, the value of S^ney and suburbs being £5,069,630 
annual and £88,116,600 capital value The revenues of all the 
municipalities in 1900 amounted to £806,057 Where watei 
supply has been provided to municipalities the local bodies 
control the works In 1900, 17 municipalities owned their own 
gasworks and 6 had electric lighting The various local bodies 
had outstanding loans to the extent of £2,731,334, of which 
£1,344,004 had been raised in London, and the balance in Sydney 
The municipalities maintained 7500 miles of road, about half this 
length being foi med , the state maintained about 42,000 miles, 
so tiiat there were nearly 50,000 miles of road communications 

Jteligion — The proportions of the leading denominations have 
not altered to any considerable extent since 1891 The pro 
portions then were — Church of England, 44 8 per cent , 
Roman C^athohe, 25 5 , Presbyterian, 9 7 , Wesleyan and other 
Methodists, 9 8 , Congregationahst, 2 1 , Baptist, 1 2 , others, 

6 9 In 1901, 72 18 per cent of the population wore Protestants 
and 2 j 96 per cent Roman Catholics Sydney is the seat of 
Anglican and Roman Catholic archbishoprics , the Anglican 
archbrshop is also primate of Australia and Tasmania 

— The state has in its employ 27 ')5 male and 2308 
female teachers and maintains 2745 suiools The law requires 
that all children over six years and under fourtten years shall 
attend school, and in 1900, 250,000 children of these ages, as well 
as 49,000 others below or beyond the school ages, were receiving 
lustiuction, making a total of 299,000 Of this number 239,000 
were in state schools and 60,000 in private schools The majority 
of the private schools are controlled by one or othei of the religious 
bodies The Roman Catholic Church has 325 schools, with 1617 
teachers and an attendance of 32,000 pupils Iho total oxpendi 
ture of the state on public instruction, science, and art auring 
the year ended 30th June 1900 was £873,824 During the 
calendar year 1900 a sum of £780,216 was expended on primaiy 
instruction The fees from pupils amounted to £82,494, making 
the actual cost of primaiy iiisti notion £697 722 There are a 
iiiiivorsity and a technical college in Sydney 

Finance — The revenue is deriv ed from throe main sources 
vi7 , taxation, sale and lease of lands, railways, tramways, and 
other services In 1900 the sums received under these headings 
were — from taxation, £2,618,066 , from land, £2,116,076 , and 
irom services rendered (railways, tiamways, jiosts and telegraphs, 
&c ), £4,992,521 there were miscellaneous lecoipts to the extent 
of £244,014, so that the total ic>onuo was £9,970,677 Tho 
d licet taxation is represented by a tax of one penny in the pound 
on the unimproved value of land, sixpence in the |K)und on the 
annual im orae denved in the state from all sources, except the* 
use and occupation of land and improvements thereon Theie 
are also various stamp duties The land revenue is derived partly 
tiom the alienation of the public estate, either absolutely or undei 
conditions, and partly from the occupation ol the public lands 
There is also a small revenue from mining lands, timber licences, 
Ac The state still holds 150 million acres out ot a total of 198 
million acres, having alienated about 48 million acres The 
principal heads of expenditure were — Interest on public debt, 
£2 310,271 , redemption of loans, £264,562 , woiking expenses — 
I ail ways, £2,025,720 , posts and telegraphs, £722,110 , public 
instruction, £769,576 , hospitals and chanties, £394,637 , mill 
tary and naval, £212,405 , other services, £3,189,696, making a 
total of £9,888,977 The expenditure has been fairly stationary 
since 1893 The public debt in 1900 was £65,332,998, equal to 
£48 per mliabitant The public debt has risen trom £14,903,919 
since 1880 Of the total debt in 1900 (£65,332,993) the 
amount of £2,181,584 was unfunded and £55,060,650 was held 
in London 

Defence —The defence force at 30th Tune 1900, exclusive ol 
Rifle Club reservists to the number of 1600, mustered 9152 
ot these 824 were permanent troops, 4440 partially paid, 3305 
volunteers, and naval volunteer force 583 The annual expendi 
tuie upon defence in 1900 was £249,271 Besides the mainten 
ance of tho military forces, there is an annual oxpeudituro from 
loans upon fortifications , this for the year 1900 amounted to 


£29,427 There is also a small ox{Kndituro upon the maintim 
ance of the works at the na\al station at Port Jackson, wtuoh 
have been erected at a coat to the state of £312 481 
FrodueUem — Very material changes ha\o taken place since 
1882 in the industrial position, duo to a variety of oauses, ohict 
amongst which wire the opomng ol the Broken Hill silver mines 
the extension of agriculture, and tho opening up of tho central 
districts, with the substitution ol smail holdings for the large 
pastoral areas under which tho land was previously held In 
1880 there weio 89,918 holdings ovti oiu acre in extent, eiu 
bracing 22,721,603 acres , while in 1900 tho soparato holdings 
numbered 68,098, and tUeir aioa was 4 > million acres, in all cases 
excluding land leased from tho ( lown This chsiigo m tho 
character of the ot cupation of the Loiiiitry has had a very natural 
effect upon all rural industries and on trade generally The main 
changes are briefly alluded to hereunder 
AgncuUure — New South Wales is east ntially a jiastoral coun 
try, and the cultivation of tho soil has always been sotundary to 
stock breeding This ciroumstanco is by no means due to lack ot 
good land, nor can it be ascribed to defects ot the climate Hut 
success m tillage in New South Wales is altogether imleiicndent 
of the mere fitness of tho soil tor cultivation An irregular rain 
fall and a want of uniformity in the seasons, which are tlie dint 
characteristics of the climate ot a large jmit ot the interior, ha\t 
impeded the advance of agnt ulture, espi cially on tho gioat western 
plains And to these obstacles there may be added the cost ol 
trans|)ort, which, owing to the great distance that produce would 
have to he carried by land before it can rtacli a seaport, has told 
greatly against cultivation for export, which must be the chid 
hope of the farmers iii a country so sparsely |)opulated and 
affording such a small home market These reasons will explain 
how it lias liappened that for many years such slow progress was 
made m agriculture In 1882 the bieadth of land under cultiva 
tion was 733,582 acres, which is slightly loss tlian one acre jnr 
inhabitant , in 1900 tho total area uudoi cultivation was 2 440,068 
acres, which is equal to 1 86 acres ^lor inhabitant The area 
devoted to each of the prmci]:>al crops was as follows — Wheat, 
1,840,979 acres , maize, 214 697 acres , oats, 134,529 acres , barley 
8623 , otlier cereals, 4886 , lucerne and other grec n crops, 107,880 , 
sugar cane, 22,517 , potatoes, 34,968 , oranges, 14,533 , vines, 
8278 , other fruits, 81,716 , other crops, 17,363 The total valia 
of all produce harvested m 1900 was £5,582,000 Although tho 
coastal districts are still important, as tho crops yielding tho 
largest returns per acre are grown there, as rtgarcis total area 
undei crop they are of much less importance compared with tho 
whole state than formerly For agricultural purt>o8os New 
South Wales is naturally divided into six zones , these, with tho 
total area under crop in each, ate as follows Coast district-H, 
116,403 acres , tablelands 663,010, westeiii slo^ies of tableland 
1,004,456, Rivenna, 387,710, western plains — oast DarhiiiK 
21,303, westein plains — trans Darling, 6066 On tho groat 
western plains, comprising an area of 136,896 square miles less 
than 80,000 acres are cultivated Tho soil of that part ot tin 
country is for the most part suitable for cultivation, and then 
are large areas of rich laud, but the lainfall is too light and 
irregular for the puriioses of agriculture 
In 1898 New South Wales for the first time became an exjiorttr 
i of wheat, but a small import was again necessary in 1899 Ha} 
crops and maize rank next lu importance to wheat Tlie cultiva 
tioii of various kinds of fruit is icceiving increased attention, but 
tlio growing of sugar cane and tobacco and the production of 
wine, until recently so piomising, are, if not declining, at least 
stationary, in spite of tho suitability of tho soil of many districts 
for these oro])s The progress of agriculture since 1880 will be 
seen from the fact that in that year the total area cropped was 
635,641 acres, and in 1900 it was 2,440,968 acres 

Grazing — In spite of the great attention now bestowed iii>on 
agriculture, the grazing industry still holds tho chief place 
amongst the productive industries The number of stock de 
})astured in 1900 was, howevoi, much Ic^s than in any year since 
1886, duo solely to tho droughts, which dnnng the preceding 
five years (1895-99) played havoc with the flocks In 1891 the 
flocks and herds numbered 618,000 horses, 2,465,000 horned 
cattle, 67,000,000 sheep, and 278 000 swine, in 1900 the numbcis 
I had fallen to 481,417 horses, 1,983,116 horned cattle 40 020 506 
I sheep, and 256,57> swine Tho vast majority of the sheep arc of 
tho merino breed, but there aio about a million long woolhd 
sheep, and betwotn two and throe million cross brtd 
There are 68,098 holdings exceeding one aert in extent, and 
the area occupied is 164 886,804 acres, of which 45,086 209 acres 
are owned by pnvato iiersons and 119,800,695 a< ros by tho Crown 
About 3 million acres are used for piirjcoscs of tillage or are in 
fallow, and the remainder for grazing and danying 
Mining — Tlio mining industry has made great strides In 
1899 there wore about 43,000 men engaged in tlio various mines, 
liesidos 3300 employed in smelting Nearly half this number 
(19 160) were employed in gold mining, in coal mining there were 
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10,«i00 , Hilv«r, 7000 , tin, 1500 , and topj>cr, 2400 The value of 
imnin^ maehtneiy may be approximately Htt down at Jt2,800,000 
The foJlowin/? summary shows the value ot the production of the 
various minerals since their first disc every, as well as the value of 
immrals won m 1899 It is impossible to sejurate the values of 
silver and lead contained in the ore exported from Uroken Hill 
and other fields, but an estimate based uiKin the best data avail 
able gives their approximate values as^-siiver, £21,559,600, and 
lead, £6,458,800 


Mlncrnls 

ProeJiiceel in 
16119 

Total 

Production 

Me talhc — 



Gold 

£1,751,815 

£47,546,013 

Silver and l(»a<l 

2,170,446 

28,018,436 

112,879 

/me 

49,207 

fin and tin oi e 

90,482 

6,382,538 

Copper and leguliis 

295,451 

5,010,480 

Iron oxide 

846 

10,644 

Antimony ninl on 

2,694 

3,255 

190,621 

Bismuth 

50,880 

Manganese oxide 


1,331 

( bronio iron ok 

17,416 

70,975 

JTatimim 

Non mctallif — 

1,070 

11,425 

Coal 

1,225,799 

25,647,004 

271,106 

Coke (not me Imlcd with e oal) 

77,120 

kerosene Hhub 

40 822 

1,908,482 

Aluiiite 

2,762 

27,958 

( obalt 

899 

3,380 

Diamonds 

10, 150 

49,872 

Opals 

125,000 

4,970 

276,599 

Ollier 

124,222 

J otal 

£6,080 516 

£125,922,915 


The value of gold won in 1899 (£1,751,815) was a ( oiisiderable 
iiureaso ovei the production ol the previous year and ol any your 
Him 0 186 1 As no new fields of nnportancu have lx en discovon d, 
this increased ynld was doubtless due to an improvement in 
iiiothods About one fifth of the gold won is alluvial The 
yield of gold from cpiart/ mines was in 1899, 12 dwt 2 grains 
per ton, which was somewhat btlovv the average for the previous 
ten years The Broken Hill silver lode is tin largest as yet 
disoovered , it vains in width from 10 ftet to 200 feet, and 
may be traced foi sevcial niihs Ihe Broken Hill Piopriotai} 
(’ompany owns the piiruipal mine, and at Poit Pmo, in the 
neigfibouring lolony of South Austi aha, has elected a comi)ktc 
smelting plant I rum the commt nc( im nt ot mining opcii 
tions in 1855 to the lx ginning ot lunn 1900 the coni]>anv 
ticatod 4,594,611 tons ot ore, producing lOJ million ounces ol 
silver and 419,000 tons of leacJ, valuocl at £21,622,000 Hit 
production ot tin has lapidly dex lined since 1881, when the value 
ol me laised was £569 000 m 1899 the production was oidy 
£90 000 One tiiuse ot tins lalliiig off was tlio drop in the pruo 
of tiie metal, but the piiiicipal cause was the exhaustion ot the 
shallow deposits of stieaiu tin, tioin which most ot the on was 
obtained The high rates ruling in 1899, however, caused an 
advance in production in 1900 the outjmt being valued at 
£142,724 Ijie juimipul ch^posits of copper are in the oeniral 
jiaits between the Maocpiaiie, Bogan, anil Darling rivers Tlic 
value ol the jiroductiou fell from £471,000 in 1881 to £64,000 
eleven years later, but in 1900 had again iiiercased to £425 201 
lion IS widely diflustMl, piincipally in the form of magnetite 
brown hiematite, hmonitc, and tu>g non ( oul mining is earned 
on in thieve distriuts In the northern or Hunter nvci distiiet 
there weio 57 collie lies, omidoying 8000 men and the quantity 
of (cml niiHod was in 1899 about 2,260,000 tons , in the southern 
distiic t there weie 11 collieries, tmjilo^ing 2100 men and laising 
1,120,000 tons e>l coal The western oi mountain eollierios woic 
17 ill mimlxi fiiqiloying 400 men and raising about 218,000 
tons About 70 pen c ent of the coal obtained is e xported 
Manajiutu) iuq Jndu^tnj — lliere art a large niimoer of maim 
fiotonoH, but only 222 employ more than 50 hands The follow 
mg 18 an anal;ysm ol the establishments at the close of 1900 — 


FnIaI UnIiiix ntK v\ ith 

Number 

Total Hands 

Uiielei 10 hands 

1888 

10 161 

11 to 20 

572 

8 449 

21 to 50 

395 

12 406 

51 to 100 , 

1 11 

8 862 

Over 100 , 

91 

20 701 

i otal 

1^7 

60,779 


Ol the 60,779 hands employed m 1900 21,212 may be said to 
find employment in cornu \ion with industries wlucn come into 
competition with imjxirlcel goods, while 16,167 were employed in 
domestic industries treating perishable puxluoe reciuired for im 
mediate use or in uidustrus called into cMstcnoe by the natural 
ruMcnirces of the state About two thirds of the hands are 


employed m Sydney and the adjacent district, where the facilities 
for the establishment of large industries are considerable The 
total value of the articles produced in manufactones, and the 
increased value of matenals after undergoing treatment, is 
approximately £16,300,000, of which about £7,600,000 represents 
value of material useci — £400,000 fuel and £4,750,000 wages 
Very fair progress was made in the manufacturing industries up 
to the year 1892, but in the following year the banking cnsis so 
unsettled affairs that there was a large reduction m the number 
of hands employed There was a partial itcovcry in the following 
year, and in 1898 the lost ground was fully recovered Of tlie 
hands employed in 1900, 50,516 were males and 10,263 females, 
making a total of 60,779 

(Jomirurce — The over sea trade required in 1900 the services 
of 2626 vessels , the tonnage entering the ports, excluding the 
coastal shipping, was 4,004,088 tons The value of goods im 
jHvrted in 1900 was £27,561,071 Of the imports, £18,270,043 
wcjro retained for home cousumptiun and £9,291,028 were re 
exported The av erage value of imports per inhabitant was, in 
1900, £20, 48 7d , and of e xjioits, £20, 13s 5d Of purely local 
produce, the value of the exports m 1900 was £18,872,488, or 
£13, 17s per inhabitant 

Wool 18 the staple export, and reiircscnts in most years nearly 
one half the value of the domestic c\}>orts Gold com and 
bullion form one of the principal items iii tlie export list, but 
only a small portion of the export is ol local production, the 
bilance bting Queensland and New Zealand gold sent to 
Sydney for coinage In 1900 the principal ai tides of domestic 
produie, with their value, exported wcio as follows — Sheep, 
£449,643 cattle, £247,663 , horses, £366,647 , butter, £486,786 , 
coal, £1,273,034 , gold coin and bullion, £1,220 219 , leather, 
£120,702 moat, frozen and preserved, £708,245 silver aiicl 
lead, £2,743,263 , skins and lades, £360,713 , tallow, £375,855 , 
tin, £171,874 , wool, £7,622,212 The total expoit of com and 
bullion was £5,912,710 The course of trade smto 1880 has been 
as follows — 


\ear 

IntpoilH 

1 \]» )T tH 


Folal 

Dome Hi K 1 nxlun 

1880 

£14,176,063 

£15,682,802 

2.12,007,941 

1885 

2), 717, 401 

16,750,107 

12 059 2h0 

1890 

22,615,004 

22,045,927 

17,222,725 

1895 

16,W2 115 

21,914,785 

16,4 16,210 

1900 

27 561,071 

28 164 610 

IS S7 1,188 


haUways — The lailways an almost cntiuly in tbc hands of 
the state, for out of 2896 milts open in 1900 the state owned 
2812 miles The capital cxpcndcei on the state hues o]>en for 
trathc was £38,477,269, ot wliie h sum £5,542,510 was expended 
on rolling stexk and equipment, and £22,934,759 on construe tion 
ol roads, stations, and permanent ways Ihc net earnings 
amounteel to £1,194,052, which leprcscnts a return of 2 62 per 
cent uj)on the cajutal invested The state pays, on un average, 
1 62 j)er cent lor the money boi rowed to eonstriKt tlie lines, 
and tilde is tlierelore a slight surplus to tlio advantage ol the 
le venue' 

Postal and Telecfraph Sermce — The postal busiiitss of 1899 was 
re piesentcd by the carnage of 76 742,200 lettcis and post eaids, 
46 807,800 newspapers, and 12,987,000 pare.tls and books, the 
telegrams despatched numbered 3,112,000 io transact the 
)H)stal business ol the country, mail conveyances tiuvelled 
11,638,000 miles The incomt of the postal and telegraph de 
paitmcnt m 1899 was £789,658, and the cxjxrulituro £758,606, 
but thcie were some items of txjxnditurc not included in the 
sum named, siicli as interest charges, Ac , the total expenditure 
was appioximately £870,000 

hanltng — The banks of issue number tbiitccn tlieir paid up 
capital amounts to £18,092,4^8, and the capital and reserves to 
£22,582,700 but of this sum only about £9,727,000 is used in 
the state The com and bullioif in reserve amount to £6,041,444, 
and the note circulation to £1,241,426 The banks have ou 
deposit £19,679,521 btaring inteicst, and £12,976 711 not bearing 
interest roprese ntiiig a total of £ 12,656,212 Tlio savings l>anks 
had on their books at the dost of 1899 about 261,000 depositors, 
with £10,069,424 to their credit This repiosents £7, Ss 5d per 
inhabitant The total dc|>osits m all banks tbercfoio amounted 
to £42,725,066 The pi ogress since 1860 has been as follows — 


\e'*r 

1860 

1870 

1880 

1890 

1899 


Amount on Av crapro per 

Iinposit inljabitiiiit 

it », 721, 208 £16 8 2 

7,044,464 11 2 6 

19,958,880 26 12 8 

43 390,141 28 11 6 

42,725,666 21 9 11 


Authoritifs —Barton, G B JxUraiuit tn New South 
Waite 8vo Sydney, 1866 —Bknnki i, Sami ei fhe Hxetory 
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0 / Audml%an IhBctmry and Colonization 8vo Sydney, 1865 — 
liovwiCK, James, K.GS, Cunouz hado oj Old Colonial Days 
12mo London, 1870, First IwtnUi years of Australia 8vo 
London, 1882 -^ooii lav, T A Uatistical Account of the 
Hewn Colonies of Australasia 8vo Sjdnoy, The Wealth and 
Progress of New South IVales 12th edition, 8vo Sydney, 1900 
— FnzCrEUAii), R D, FLS Avstralian Orchids 2 vole fol 
Sydney, 1882-85 — I lanacan, Kodkuk k J The History ot A no 
^outh Wales 2 vols 8vo London, 1862 —Gould JolI^, IKS, 
Ac The Birds of Australia 7 vols imp fol Ixindon, 1848, 
The Mammals of Australia J vols imp fol London, 1861 — 
<Gkevill£, Edward The Year Book of New South W ales 8vo 
Sydney, annual , Historical Betords of New houth H alei 6 \ ols 
Sva Sydney, 1898 —Land, Ron John Dunmoi j, D I) An Hts 
iorical arui Statistical Account of Bew South Wales 2 noIs 8\o 
London, 1875 — LivkusidoI’, Prof Auchibaid, M A 7 he 
Minerals of New South Wales 4to Sydney, 1882 — pARKfs, 
Sir Henry, G C M G hfly 1 con in the Making oj Australian 
History 2 vols. London, 1892 — Boyal Sociehf Journal 
<ind — Rtssiai , II C IJ A Jiesultn oj Metcoro 

logical Observations made at the Sydnev Observatory — Tfmson 
Woods, Rev I h htsh and fisheries oJ Bcw South Hales 
Roy 8vo Sydney, 1882 (t A c ) 

IT History 

New South Wales wim discovered by (^a]>tain (’ook 
onboard the on JOth Apiil 177b Aftti he 
had observed the transit ot \cnus nt Tahiti, lie (in urn 
navigated New Zealand and went in search ot tlic eistirn 
soast of the great (ontinont whose western shores had 
long been known to the Dutch lb sighted the Australun 
coast at Gipjisland, Victoiia, ncai (^ih hverard, 
Ahlto named l*oint Hieks, and sailed along 

* the east coast ot Australia as tu noith is 

IJotany Hay, where he landed, and took possession of 
the continent on belialt ot Ins Majesty King Geoige III 
He then contmutd his \o>agt along the enst coist of 
Austialia, and returned to J UL’lincl b> way ot Toires 
Strait and the Indian Ocean The tavouriblc lepoits 
made by Captain (Vjok of the bitibty of the countiy 
around Botany Bay induced the British Oovoinment, 
which had lost the Noith Amencin colonus a Kw 
Years before, to found a i>enal settlement on the south 
< istein part of what was then known as New Holland 
An expedition, consisting of TIMS St mis ot 20 guns, 
the armed tradci Svpp/f/, thicc store slu])s, anel six 
tians|>orts, left 1 ngland on 17th May 1787 and alter 
touching at Tenerife Bio de Tantircj, and the C^ajM' of 
Good Hojie, arrived at Botany Bayou 20th Tanuxiy 1788, 
under the command of Captain Arthiii riullip, B N , with 
<'aptain John Hunter, B N, as second The poiscms on 
board the fleet included *>04 malt and 192 female convicts, 
ind a detachmont of mai ines, consisting ot Major Boss, 
-commandant, IG ofticeis, 24 non commissioiud othceis, 
ATI adjutant and qiurtcrmastc i , IGO privates and 40 
women There were in addition five medical men and a 
few mechanics The liv( stock consisted of one bull and 
lour cows, a stallion and tliice maies, some sheep, goats, 
pigs, and a large nmnbci of fowls Ihe c\[)tdition was 
well provided with seeds of all descriptions 

The sliores of Botany Bay were found to be unsuitable 
for residence or cultivation, and (^aptain l^hillip tmns 
ferred the jTOOple uiidei his command to Port lackson, 
half a dozen miles awav near the site of the present city 
-of Sydney For some yeais the history of the infint 
settlement w is that of a laigc gaol , the 
attempts made to till the soil at I aim Cove 
near Sydney and near Parramatta were only 
partially successful, and upon soveial ex-casions 
the residents of the encampment suffered inueh priva- 
tion But by degrees the difficulties inscpamblc from 
the foundation of a remote colony were surmounted, 
several additional convict ships landed their living freight 
on the shores of Port Jackson, and in 1793 an emigrant 


ship arrived with free settlers, who were fumishod with 
provisions and presented with free grants of land By 
the end of the 18th century the inhabitants of Sydney 
and Its neighbourhood numbered 9000 Imnu'diately 
after the arrival of the first fleet, surveys of the ad 
jacent coast we re made, the existence of a strait l)t tween 
Australia and Tasmania was discovered by Surgeon Boss , 
and lx tore the retirement of (jiovernor King m 180G 
Australia had lx*en eireiimnavigap d and the primqxd 
features of its coast hue accurately siuveyed by Captain 
Flinders, BN The exjiloi at ions landward were however, 
not so successful, and for man) )cars the Blue Mount iins, 
which rise a few miles back from Sydnev, formed an iin 
penetrable barner to the progress ol colonization Penal 
establishments were formed at Newcastle in New South 
Wales, at Hobart and Launceston in Tasmania, and an 
unsuccessful attempt was made to colonize Poit Pliilliji 
The most noteworthy incieh nt in the first dteade of the 
19th eentury was the forcible deportation by the oflieers 
of the New South Wales (^orps, a regiment iiised in 
I ngland for service in the colony, of the governoi 
(Viptain Bligh, BN, the luv il oflicer identified with the 
mutiny of the Bounty lor some time the government 
was administered by the senior oflicer of the New South 
Wales CWps, but in 1809 he was succeeded by (^aptaiii 
Maceiuarie, who retained the goveinorsliip for eleven \ears 
Dming the n^tpmr of this able administrator New South 
Wales was tiansfoinuel from a penal settlement to a 
eedonv Pnor to the anival of Macquarie schools and 
chuiches had been erected, a newspaper, the Isijdney 
(rdzette and Yew South If Adverhset^ had 
been staited, and attempts had been made Macquarie s 
*0 rcclimati/e tlie drami But he was the governor^ 
first governoi to open u]) the country He 
constnicted peimaneiit buildings at Sydney and Parramatta, 
formed loads and built budges in the districts along 
the coast, and commenced a track across the Blue Moun 
tuns, vvlneli Imtl been erosseel in 1813 by Wentworth 
anel otheis, thus o]Kning iq» the rich interior to the 
inhabitants of Sydney and the settlements m its immediate 
neighbemihood It was during Cajitain Macquarie’s ad 
ministration that the first banking institution, the Bank of 
New South \N ale s, was founded The final fall of Napoleon 
in 1819 and the cessation of the war, which had lasted 
with VC ly little intermission since the first estaldisliment 
of the coloiiY, gave the people of the United Kingdom 
leisure to think about their possessions at the Antipodes 
and in 1817 Iree settleis comineneed to ariive in con 
siderable numbers, attiaetcel by the sue cess of (^nptaiii 
McArthur, an oftieti in the Now South Wales Begiment, 
who hid eleinonsti ated that the soil, grass, and cliniato 
were well adapted for the growth of merino wool But 
although the free settlers enjoyed a considerable amount 
of material piospenty, anel were ena})kcl to lairehase land 
on very easy terms, they weio dissatisfied with the ad 
ministrition of justice, which was in the hands of a 
judge advocate assisted by inilitiry officers, with the 
absence of a fiee press and re j>reseritati\o institutions, 
and they demanded peiimssion to occujTy the vast jJaiiis 
of the interior with then flcx’ks and herds, without having 
to obtain by ])urcliaso or by grant the fee 8imj)Io of tlu^ 
lands iqxm wJiicli their sheep and cattle grazed Thcs( 
demands were urged witli more or less spirit dming 
the governoi ships of Sir Thomas Brisbane and General 
Darling , but they were not finally e onceded, together with 
jierfcct religious equality, until the leqtmc of Sir Kieharcl 
Bourke, which lasted from 1831 to 1837 At 
the latter date the poimlation had increased 
to 76,791, of whom 29,294 males and 2597 
females were or had been convicts Settlement had 

S YII — 22 
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progressed at a rapid rate Parramatta, Bichmond, and 
Windsor had indeed been founded lyithm the hrst 
decade of the colony’s existence, Newcastle, Maitland, 
and Morpeth, near the coast to the north of Sydney, 
had been begun dunng the earlier years of the IDth 
century , but the towns of the interior, Ooulburn, 
lUt hurst, and others, were not commenced till about 
1835, in which year the site of Melbourne was first occu 
]>icd by Batman and Fawkner The explorations which 
followed the jiassage of the Blue Mountains opened up a 
large portion of south eastern Australia Van Diemen’s 
Land was declared a separate colony in 1823, West 
Australia in 1829, South Australu in 1836, and New 
Zealand in 1830 , so that before 1840 the original area of 
New South Wales, whuli at first included the mainland 
of Australia and the islands in the South Pacific, had been 
greatly rodiued In the last named year the press was 
free in every part f)f Australia, trial by jury had been in 
troduced, and eveiy colony jKisstssed a Itgislature, although 
to noTH of them except to New South Wales had the jniu 
ciple of ropres( ntation been introduced, and in that colony 
only to a veiy limited extent The policy of granting land 
without payment, originally in force in New South Wales, 
had bt tn aluindoned in favour of sales of the public lands 
by auction at the upset price of twenty shillings per acre , 
and tli( H>8tom of squatting licenecs, under which colonists 
W( re allowed to occupy the waste lands on payment of a 
smill annual licence, had l)cen conct^ded In 1851, when 
separate autonomy was granted to Victoria, Now South 
Wales had a population of 187,213, the annual imports 
wore Jb2,()78, 338, the exports £2,399,580, the revtnuo 
was £575,794, and the colony contained 1 32,437 horses, 
1,738,965 cattle, and 1 3,059, 323 sheep 
Gold was diseoveied at Li wis Pond CVe ok, near Bathurst, 
in May 1861, by Mward Hammond Hai greaves , and at 
the end of June the fust shipment, valued at £3500, left 
Sydney This discovery made an nnporbint change in the 
position of the colony, and tr iiisjiortation, which had 
lieon discontinued during the previous year, was finally 
abolished The fust mail steamer airivid lu August 1852, 
and in 1853 a branch of the Iloyal Mint was estaldished at 
Hydney The Ncm Constitution Bill, jrasstd during the 
same year by the local legislature, provided for two 
dohbeiativo ehaml)ors, the Assembly to bo cheted and 
the Council nominated, and for the responsibility of the 
executive to the legislature The Sydney University, 
founded in 1850, was eulaiged in 1854, and the first rail 
way in New South Wales, fiom bydiiey to Paiiamatti, 
(onmunced m 1850, was opt ued in 18 >5 In the same 
)ear the Im penal Pailiamciit passed the Now Constitution 
Act, and m June 1856 the first lesjionsible 
iMe government lu Australia was formed, dunng the 
govwn governorship of bii William Denison, by Mi 
Stuart Alexander Donaldson The first admmi 
stiation lasted only for a few weeks, and tlie 
experiment of transporting to the Antipodes lesponsible 
government, modclltd upon the British plan, was not 
immodiaUly success! ul Mmistiy succeeded mmistiy at 

short intc i vals, and it was some years before constitutional 
govorniULUi worked smoothly The powers of the new 
Parliament were utilized for extending representative insti 
tutions. Vote by ballot was introduced , the number of 
ZDomlxsrs in the Assembly was increased to 80, and the 
francluse was gmnted to every adult male after six mouths’ 
residence in any elcctoml area Meanwlule the material 
progress of the colony was unchecked A census taken at 
the end of 1857 sliowed that the population of Sydney was, 
including the suburbs, 81,327 Telegraphic communica- 
tion was established between Sydney, Melbourne, Adelaide, 
and Tasmania in 1859 and dunng the same year the 


Moreton Bay distnct was sepamted from New South 
Wales and was constituted the colony of Queensland. 

Dunng the r^ginie of Sir John Young, afterwards Lord 
Lisgar, who succeeded Sir William Denison m 1861, several 
important events occurred ^ The land jiolicy of previous 
Governments was entirely revised, and the Land Bill, 
framed by Sir John Roliertson, introduced the principle of 
deferred payments for the purchase of Crown sir Mm 
lauds, and made residence and cultivation, rather Yotmg*M 
than a sufficient jince, the object to bo sought goywoot^ 
by the Crown in alienating the public estate 
This measure, passed with great difiiculty and by bnng- 
mg considerable pressure to bear upon the nominated 
Council, was the outcome of a lengthened agitation 
throughout the Australian colonies, and was followed 
by similar legislation in all of them It was dunng 
the govomorship of Sir John Young that the distinc- 
tion between the descendants of convicts and the de- 
sec iidants of free sittlers, hitherto maintained wnth great 
strictness, was finally abandoned In 1862 the agita 
tion against the Chinese assumed importance, and the 
attitude of the miners at Lambing Flat was so threaten 
iiig that a laige foice, military and police, was despatched 
to that goldfield in order to protect the Chinamen from 
ill treatment by the miners Ihe railways were gradually 
extended, and the condition of the country roads was im- 
))rovod The only drawback to the general progress and 
pros[»erity of the country was the recrudescence of bush- 
ranging, or robbery undtr arms, in the eountiy districts 
This trimt, originally confined to runaway convicts, was 
now committed by young me n born in the colony, familiar 
with its mountains and forests, who were good horsemen 
and excellent shots It was not until a largo number 
of lives had been saenfited, and many bushrangeis 
brought to the scaffold, that the offence was thoroughly 
stamped out in New South Wales, only to ieaj>peai some 
yeais afterwards in Aictona under somewhat similar 
conditions 

The earl of Belmorc bc^came governor in 1868, and it 
was dunng his first year of office that H K H the duke 
of Edinburgh visited the colony m command of the 
Galatea An attempt made upcm his life, during a 
lucnie at Clontarf, caused great excitement throughout 
Australia, and his assailant, a man named O’Farrell, w is 
hanged A measure which virtually made primary educa- 
tion fr(M% comjmlbory, and unsoetanan came into operation 
A census taken in 1871 showed that the population was 
503,981, the revenue, £2,908,155, the expenditure, 
£3,000,576, the imix^rts, £9,609,508, and the exports, 
£11,215,032 feir Hercules Robinson, afterwards Lore! 
Rosmiad, was sworn in as governor m 1872 During 
his lule, which lasted till 1879, the Fiji Islands were 
annexed , telegraphic comiiiunic^ition with England and 
mail communication with the United States were estab- 
lished, cuul the long senes of political struggles, which 
prevented any administration from remaining in office long 
enough to develop its policy, was brought to an encl 
by a coalition between Sir Henry Parkes and Sir John 
Robertson Lord Augustus Loftus became governor in 
1879, in time to inaugurate the first International Exhibi 
tion over hold in Australia. The census taken during the 
following year gave the population of the colony as 
751,468, of whom 411,149 were males and 340,319 
females The railway to Melbourne was completed in 1 880 , 
and m 1883 valuable deposits of silver were discovered at 
Broken Hill, near the western frontier of New South 
Wales, but much nearer to Adelaide them to Sydney In 
1886 the Hon W B Dailey, who was actmg Premier dunng 
the absence through ill health of Sir Alexander Stuart^ 
mode to the British O^vemmont the ofier of a ooutiogent 
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of the armed forces of New South Wales to aid tho 
Imperial troops m tho Sudan Tho odcr was accepted , 
the contingent left Sydney in March 1885, on 
SudMa board the Ibena and Austrodaimn^ and for 
the first time a British colony sent its armed 
forces outside its own boundaries to fight on 
behalf of the mother country In July of the same 
year Dr Moran, the Roman Catholic archbishop ot 
Sydney, became the first Austnilasian cardinal Loid 
Carrington, who was aiipomtul governor in 1888, opened 
tho railway to Queensland, and during the same year the 
centenary of the colony T^as celebrated The agitation 
against the Chinese, always more or less existent, 
became mtense, and the Government forcibly prevented 
tho Chinese passengers of four ships from landing, and 
passed laws which practically prohibit the immigration of 
Chinese 

In 1889 the Premier, bir Henry Parkes, gave in his 
adhesion to the movement for Australasian federation, and 
Now South Wales was represented at tho fiist conference 
held at Melbourne in tho beginning of 1890 Lord Jeisoy 
assumed office 15th January 1891, and a few weeks aftci 
wards the conference to consider tho question of federating 
tlie Austialian colonics was held at S>dney, and the gieat 
strike, which at one time had threatened to paralyse tho 
trade of the colony, came to an cud A Board of Aibi- 
tration and Conciliation to hear and detenniiio libour 
questions and disputes was formed, and by later legisla- 
tion its powers have been streugthcnf d A census taken 
on 5th April 1891 showed that tho population was 
1,134,207, of whom the aborigines numbered 7705 and the 
Chinese 12,781 In 1893 a financial crisis lesulted in tho 
suspension of ten banks, but with two exe(3ptions they 
were reconstructed, and by the following year the effects 
of the depression had passed away Federation was not 
so popular in Now South Wales as in the luighbouring 
colonies, and no progress was made between 1891 and 
1894, although Sir Henry Parkes, who was at that time 
in Opposition, brought the question before the legislature 
Tho Rt Hoii Sir William Duff, who followod Lord Jersey 
as governor, died at Sydney in 1895, and was succeeded 
by Lord Hampden In 1896 a conference of Australian 
Premiers was held at Sydney to consider the question of 
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T he great advances of journalism duiing the lattir 
half of the 19th century, and tho ever spreading 
influence of the daily papei, hive at last created a general 
interest in nowspajiers as a (lass of literature and a sub- 
ject for bibhogiaphieal and statistical meiuiry As a result 
of tins interest it has become possible to differentiate, 
roughly at all events, between newspapeis and periodicals, 
and in the following statistics an attempt has been made 
to take into account only such papers as deal with current 
events, and appear daily or weekly, or with intermediate 
periodicity In this connexion it may be stated that tho 
London General Post Office adopts for registration as 
newspapers tho limit of publication within eight days 
I or convenience the term weekly, <kc ” is used to m- 
clude papers that appear two or three times in the week. 

Great Britain and Ireland 

Taking the newspapers of London as fairly representa- 
tive of the general movement in the great commercial 

stmilMiict* remarked that the cver- 

mcreasing activity of life, especially of commer- 
cial life, during the last twenty years of the 19th century 
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federation Tho then Prcxuiei, Mi Rtid, was* rather 
lukewarm, us ho tonwdered that tho free tradn pohey 
of New South Wales would be overridden by 
its protectionist neighbours and its motiopohtan 
position interfered with But his hand was to a 
great evtent forced by a l\oplo’s lodemtiou 
Convention held at Bitliur^t, and in tlu early portion of 
1897 delegates from New South Wah s me t those from all 
the other colonies, excerpt Queensland, it Adelaide, and 
drafted tho constitution, whuh with some lew modifiia 
tions e\cntually bee.imo law Iho visit of tho Austialian 
Premieis to England on tho occasion ol Queen Yatoiias 
Diamond lubilee gave an additional impetus to f» deia 
tiou, and m September 1897 the eouvtntion le isseinbkd 
in S>dney and diseubsed the modiiKations in th* 
constitution which had been suggested m the loud 
parliaments In January 1898 tlm Bill was finally 
agieed to and submittul to a popular lefciendum of 
tho inhibitants ol eirh colony 'I hose ot Yieioiu, 
South Australia, and Tasmania agreed to tho inea uie , 
but the majoiity in New South Wales, 5458, was not 
sufficient to cany tlu Bill Tho loeal parliament aubse 
(luently suggested (eituii amendments, one of them being 
that Sydney should bo the fedeial eapital Tho geneial 
election returned a majority pledged to federation, 
and after some opposition to tho federal Bill by tlie 
legislative Council it was again ref cued to the eh e tors 
of the colony anel agreed to by them, 107,120 votes 
being reeoichd in its favour, and 82,741 against it 
One of tho piovisions of the Bill as liiially caiueel wajs 
that the federal metropolis, although in New be^uth Wales, 
should bo more than 100 miles from Sydney The En 
aiding Bill passoil thiough all its stages in the British 
Pailiament during the smimui of 1900, all the Australian 
cedonies assenting to its piovjsions, andon Ist January 1901 
Lord Hope tonn, the governor ge m ral of Austi ilia, and 
tho ludtial Ministry, of whieli tho JVemiei, Mr Barton, 
and Sir William Lync', Home Secretary, re[)ies(nted Now 
South Wales, weic sworn in at Sydney amidst gieat lejoie 
mgs. In the following May tlie duke and duchess of 
York visited Sydney Large contingents of tioops fiom 
New South Wales were sent to South Africa duiing 1809 
and 1900 (o e l ) 
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was reflected in the history of the new8|jajjtr inops Not 
only are many more jiapers published now than even ten 
years ago, but tho number of copies of individual papers 
has lueriaised also, especially m the case of so called evening 
papei B In these, rather than in the nioniing papers, tlu 
increased “iiaee'* of tho present day is more faithfully 
repiesented Such is now the eagerness to be au ci/mani 
of passing events, that some of the “evening” papers lu 
published before eleven o’eloek in the morning, and live 
or SIX editions, finishing with an “extra sjxcul,” are sue 
cessivdy issue d up to 7 i M , and on occasions even later 
Immense numbers of the m are hawked about by iiewspape r 
boys, whose parrot-cry of “All the winners*” whethci 
races have taken place or no, might lead the unwary to 
think that horse racing is tho only subject that interests 
Londoners The figures m the following statistics indicate 
part only of the progress dunng the p< nod they cover , foi 
in the interval many papers have been started and after 
a bnef existence have come to a premature termination. 
Among the older x^apers there have been very few cessa 
tious, the most notable, pqrhajis, being that of thja 
Edinburgh Courant This was founded in I7J95, And 
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after a pro8p'»rou« career of a Immlrcd and eighty }cai« 
vas ainalganuited with tlie GUm/ov) Kem afur the 6th 
ehniary 1 880, under tlic new nain(» of the Scottish JV cit s, tin 
last number of which waft publijihed 11th Felnuary 1888 
On the other hand, the nuiulier of “ loealized ” editions — 
t<?, editions of one i)aj;>cr published at different places 
with a certain projiortion of ItK^d nc^is and a local title - 
grt w from 151 provincial papas in 1890 to 260 in 1900 
Thesi localized editions Boinctiuies lia\c the inside page 
lit voted to general news, but m tin greiter number of 
casts that portion of tht ir ton tents which dofjs not consist 
of local news is printed from stenot^pf columns supplied 
by agencies in London to minv joiiinals at a time 
The number of Bets of Jhitish luwspajKjrs reetivcd 
the Hritish Museum iindtr the C’op) light Act was as 
followB — 
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'^'hist, howevii, intludi fortnightly and monthly papers, 
whicli aic not tompiistd in any of llu follow mg statistus 

Till total numbtr of daily papas imblishcd in 1890 was 
19 \ , in 1900, 258, showing an inercast ol 65 , the nuinba 
of wtdly ]>a|Kis — / r , publislad less than five times i 
wc(k, vnd for tin most ]»iil only on(( a week — was in 
1890, 2246 , in 1900, 2614, showing an increase of 99s 
pajiers , the gnnd totals foi 1890 and 1900 rts|»ceti\cly 
Ih ing 21 19 and 2902, showing an imna o of 169 
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It would bo oxtromcly luUrostiiig to ascortam Iho average 
numbor of comes of the loadiia luotinng and cvonnig jiapcrs issued 
dailv, but it is not considorcsl prudent by newspaper proprietors to 
diselose the true facts, ami the figures sometimes gneu arc not 
to be absolutely trusted 
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2 
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9 

9 

Theatncal 


9 
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The groat increase in Roman Oatbolio papers is duo to tlie issue 
ot a largo number of localized editions, principally of the Caiholic 
Herald 

Archaeology and Hutory — In 1893, when the conference of the 
Institute oi Journalists was held in London, the British Museum 
arianged an exhibition of newspapers, and the tolluwing is a 
selection of the most important items Ihe exhibition was unique 
of its kind, but no catalogue of it was printed '1 he iianicH ol a 
hw papers already described m vol xvii of the Eneyclopccdia 
Bntannua are for convenience repeated 

Iho Mtrcurxus Oallohclgicus^ the piobiblo forerunner of news 
jiapers, the full title of whuh is **Mercurius Gallobclgicus ab anno 
1588 usque ad 1594 Colomoe Agnp 1594, 8vo the spurious 
English Mercnnct No 60, of JdrdJuly 1688 , the Weekcly JS cues 
of 23rd May 1622 , No 1 of tlic Irdellvqencsr^ for 31at August 
1663, edited by Sir Rof,er L Lstiange, just appointed Surveyor 
ot the Irapnmeiy and Printing presses" , the JdercurntH PofUuv’i 
of 2nd September 1668, giving the aoiount of the death of Crom 
well, the Mercurius Piiblicns of 30th May 1660, reporting the 
Proclamation of Charles II as King on 8tli May, the Mercurius 
Publieus of 2tth-3l8t January 1601, describing the hanging 
of the caieases of Cioinwcll, Ireton, and Biadshaw , No 1 ot 
the Oxford Gazette ^ 16th Noveiiibei 1665, and No 1 of the 
I ondon Ga^etU^ which the former became on Ist February 1665/6, 
No 85 of the London Ga^tte^ Srd-lOtli Soptcmhei 1666, giving 
an account of the hue of London , the Inlelltgenccr of 24th April 
1665, giving notice, with refcience to tom lung for the king s evil, 

that his Majesty liath declared his positive icsolution not to 
heal an> more after the end of this pusent April until MtehaelinnH 
lu xt the Monthhf hecordei ot 1681-82, probably the lust monthly 
paper , the Hying Post ol 17th Deeemboi 1695 in which notice is 
given that half the paper is left blank for gentlemen sendmg tlie 
paper away, to wiite tluir own news on No 1 of the Laily 
( ourant 11th Maieh 1702/3 piobably the first daily paper , Nos 
1 272 of the Taller ^ 1709 11 Nos 1-628 of the spectator ^ Ist 
March I7ll~15th December 1714 the numbers for 2nd August 
1712 and onwards bear some fine impressions of the newspaper 
stamp, imposed under the Stamp Act which came into force on 
the Ist August , the London Earthing Post of 15th Dei ember 1719, 
jirobably the fust fai thing paper ever issued , No 14 ot tlie 
Morning Poat^ 17tli November 1772 , the Public Advirtiser of 2l8t 
Tanuary 1769, containing the first ol the Lettcis of Junius , No 1 
of 2 he Times, 1st January 1788, also a copy of the issue of 29th 
November 1814, being the first paper printed by steam in England , 
No 2 of the Morning Advet User, 10th Pebiuary 1794 , 2 he 2tm€S 
of 9th September 1798, in which is a repoit of a trial of tlie pio 
pnotor of a public newspapci leading loom who was fined i.5 for 
allowing the use of his rooms and papers to one of the public on 
jMiyment of one penny the London Gazette, 6th Novenincr 1805, 
reporting the battle of Irafalgur on 21st October (tune of transmis 
bion sixteen days) , 2 he 2imc’i of 22ud Tune 1815, rcjiorting the 
battle of Waterloo on 18th June (time of transmission, four dajs) , 
The Times, of 11th September 1855, ropoitiiig the fall of Sebastopol 
on 9th September (time of transmission, two days) , the Daily News 
of 13th September 1882, reporting the battle of Tel el Kebir, 13th 
Septembci (time of transmission, part of daj), the TacohiU 
Journal, No 1, 5th December 1717 By John Irott Plaid, Ksq 
[i e , Henry Yielding] illustrated heading attiibuted to Hogarth , 
a pigeon post letter, being The Timen of 27th January 1871, re 
duced to 2 by Ig inches for transmission into Pans oy pigeons 
durmg the luaiico (merman war, the Pall Mall Gazette of 30th 
January 1873 lu muuatuu, reduced to 2jf by 4^ inches by 
Dallastypo , the Western Daily ^fercllry (Plymouth) of 1884, tlie 
largest English newsjiaper Early proMncial newspspeis — I he 
Stamford ATcrcun/, vol xi , May 1718 the Cirencester Post, No 
18, 16th March 1719 Northampton Mercury vol ui , No 127, 
1st October 1722 , horwuk (jo^eitc vol xix , No 969, 24th April 
1726, the earliest Irish paper, Pues Occurrences (Dublin), 1704- 
1706 , earliest Scottish paper Edinburgh Gazette, No 4, Maich 
1699, Le Mereure Anglois, June 1644-Deceinber 1648, probably 
the earliest French paper published in England , the Wady Haifa 
Gazette, 13th March 1884, published by tbo Royal Engineers durmg 
the Egyptian campaign in the Sudan, for the amusement of the 

((t F B , 1) e) 


Recent Developments in London Jodrnalism 

Tbo {>0110(1 from 1882, when tho articde on Newspaieks 
in tbo (3aiher \oluino of tlun b ncyclo{>u»dia (ninth edition) 
was {iublisbed, up to 1 902, covers many iui{)ortant develop- 
ments, which are associated either with the iiiimcnse in- 
croase in reading, or with the eontinumis striving on tlio 
part of tho increasing eiowd of journalistic eomju^titors 
to attain success by {uoviding tho “rtuding pubhe’' of all 
classes with what suits its tisU Some of the itw 
agencies concerned in the production of newspapci s, and 
other allied subjects, aie treated elsewhcie in these volumes, 
m the ai tides on Pvppr, Ad\ ertiskmlnt, CopvKieaii, 
Typesetting Machines, Puintinc-Puessjs, Libki^ Pro 
ciss, Ac Here we aic toncerned lather with the changes 
in the character of tlie Press than with th( meehameal or 
legal conditions of now s{)a{>er production 

The pimciiial feature in the develo{)ment of modorn 
news{ja{>eis IS iho greater importance attaehed to obtuu 
ing and displaying “news” of all sorts, and readeaclea 
incidentally there has been a eoDsiderablc of modem 
change of view as to what soit of news should Joumai 
bo given promincnet Sport and finance aie 
tieatcd at greater Itngth and more {K>pularly , and, paiily 
owing to the largely incruvsod number of {lapcis and con 
sequent greatei eomiietition, partly to a desire to ijq)ial 
to a largei {mblie, thcio has been a tendency to follow 
the tibtes of the vast number of {leople who can read at 
all lather thin of those to whom reading means liter iiy 
and intellectual (iijoynient This has involved a rnoio 
j)opular form of {iresenting news, not only in a less 
hteiary style and by the jirest ntatiou of “titrbits” of 
infoimation with an appeal to cruder sentiments, but also 
in a moie hbeial use of headlines and of similai diMtts 
foi catching the eye of the ruidcr “J’eisonal journalism,” 
t€f ])diigraphs about the juivate life oi {lersonal ajqiear 
ance of indniduals— eithci men oi wonun -of note or 
notoiKty in society oi public iflaiis, has bceomo far more 
marked, and m this respect, is in many othi is, encourage- 
ment has been gnen to a H{)int of inquisitiveness, and 
also to a widesim id imluiation either to flatter or be 
oneself flattered — tho latter desire being indeed conspieu 
ously prevalent in these “democratic days” even among 
the classes which once affected to despiso such publiiitv 
The more lesjionsiblo and more strious oigaiis of public 
opinion have no doubt, m sjate of this jircvailiiig 
s{unt, suetcssfully maintained the dignity of Biitish 
]ourualism and ke{)t up its high standard and traditions 
The great dailies themselves have exhibited, m various 
directions, tho tendency to extend tho interest of tluir 
“news” columns, without at tho same time adopting 
the claptrap devices or intioduciug tho {>ci8onal flavour 
which during the ^mnetKS came to bo known as “tho 
New Journihsm” But The 2\me% or tho Standard, or 
the SfmeiaUrr, and journals of their class, while remaining 
tho true rejirescntatives of the best sort of Biitisli 
journalism, had an old icjaitation and traditions to kcc]) 
U{), it 18 rather the iiewtr journals which have given 
the characU nstic tone to the {leriod with which wo aio 
dealing The modem mqiulso came paitly from Ainernii, 
and Its characteristics may bo found distussed in tho 
section devoted to American {lajiers below, but it was also 
the result of new conditions of life in Great Britain, and 
of the democratic movement {iroduecd by the h duc*itioii 
A( t of 1870 and the Be form Act of 1885 On the whole, 
while American methods of journalism have largely in 
fiuenced the Press in Great Britain in these new develoj) 
ments, it may bo said that in so far as they were adopted 
they were very considerably modified in deference to 
English ideas In no British jiajier has anything ever 
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I>ocn found i^pproaching the enormous scare ’’ headlines 
or inflated language which are common features in the 
Amonoatt Pi'ess. The most generally adopted Amencan 
innovation (for, though not unknown before, it was prac 
tically a nOw thing) has been the “interview,^* which 
during the early ’nineties was taken up in varying digroos 
by almost every paper, it was “cheap copy,” and could 
be made both informing and interesting, and “ interview 
mg ” oanikid a largo increase in the journalistic profession, 
notably aiheng women In later years the “interview” 
has declined in vogue, in proportion as people of import- 
ance haive become less ready to talk for publication — or 
for nothing In Amenca the intf rviow is notoriously com 
pounded mainly of the journalist’s fertile imagination 
imt the ptil’ely 'fictitious article is not adapted to British 
consumption The Fnglish public are still attracted by 
a reported conversation when it contains a tnistworthy 
aocoant of the real opinions or language of the |)crson 
mtorviewed, but they pay little attention to the imaginary 
article, and hnglish editors, b(3Hidcs themselves objecting 
to such a p)racti(o, know that it is of no use 

From thb highest class of jiajicr downwards, however, real 
nt w» —and especially early nows —has been more and more 
sought ahor, and all the force of organization 
both witliin individual newspaper offices and 
outside thorn in the shape of news agencies^ 
has beon applied to tlie purpose of obtaining early news 
andfuiblikhing it as quickly as possible In this matter 
tlio Press has certainly been helped most materially not 
only by the advaiKc m telegraphic facilities, but by all the 
other new rapid niithods of newspaper production which 
have lieeh the fmturo of the jx^nod It is lioasted by the 
Post Office that the acquisition of the telegraphs by the 
8tate was a groat lielp to newspaper enterprise It is, of 
course, only possible to show icsults, and it must nmaiii 
^doubtful how fai such results would have come about in 
other Circumstances, but it is a fact that in the old days 
only oortaifi newrspipcrs with s])ecul contracts enjoyed a 
reduction from the ordinary rates, and there were also a 
good maliy embarrassing restrictions The reduction in 
rates for press telegrams under the new r^gimo^ while 
causing some loss to the Post Office, brought about a 
great incrCoHe m tbe nundicr of su<h messiges In 1871 
the number of woids hanelcHl in for tnnsnnssion was 
22,000,000, but in 1<10() it had risen to 81^), 000, 000 
The marten t to whicli Press faeihtiis are utilireel maybe 
gauged by the fact that in 1001, on the occasion of the 
J^higlaiid V Scotland Assoomtion football match at the 
•Oystal Palace, no fewer than (51,19*1 woids of Press matter 
were handed in to the temporary otile o in tlie ground , and 
the mcratised sc^ikj of ted< gra[)hio business at race nun tings 
limy Ikj mdicatod by the fact that at the Fpsom spring 
meeting in that jc»ar neaily 18,000 t-elegiams, including 568 
Press ineattagcs, containing 51,947 woids, were dealt with, 
whertms m 1871 the total number of all kinds on the 
corresf Kindi ng occasion was only 19’)! The vastly m 
creased amount of telegraphic work now done has perhaps 
not lioen all pure gain to the liest sort of lournalism It 
Ima to same oxtemt weikencd the effect of the considered 
wnttoU article, and led to hasty conclusions and precipitate 
pubhoation, with results that sometimes cannot be com 
fiensated for by any latei contradiction or modification 
In some^sasos a reaction is movitablo Take for instance 
the case of war correspondence Nothing finer m journal 
ism was wver <lone than in UusseU’s letters to The Times 


^ *P)i6 chief news organtiaiionfi nre lienters lelegrnph Compeny 
(180ii)/the Hpohenge Telegmph ioiupauy the Central News (1870) 
and tlie fjfrHa AesoeiAtloti (1868) foreign ucas is also supplied by 
EliIxttiNrCmId t alfan 8 A gem i(.s and there are a number of minor 
agwieica ' 
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from the Crimea, or Forbes’s woik and others m the 
Franco-Prussian war, but more recently, although first- 
rate abilities have been forthcoming in such men as Mr 
Bennet Burleigh, Mr L. F Knight, and Mr John Stuart, 
the special war correspondent has not seemed to compen- 
sate the great dailies for their large expenses in connexion 
with lum , the news agencies, often favoured by the Press 
censor, have generally been ahead of the “ specials,” and 
the inciividual woik that might have been done for isolated 
imiiers has been much hampered by restrictions on separate 
accounts This is duo partly to the increased competition, 
and the nuinl>er of correspondents who ha\e been sent out, 
partly to military jealousy and officialism , but the result 
has been to a considerable extent to reduce the value of 
the “war corrcs]>ondont ” as compared with what was 
done in the Press m the days of Russell and Forbes. A 
If ttcr arriving weeks after the telegraphic account, however 
meagre, is largely shorn of its interest Given a brilliant 
foreign correspondent, the form of letters sent home from 
abroad on general sub]ccts is still, no doubt, very effective 
Mr 0 W htf evens’s woik for the Daily Mail, in various 
|>arts of the glolie, was a good instance of this, as indeed 
was that of Mr G A Sala among an earlier generation for 
the Daily Telegraph , and the great dailies still do some 
of thfir Ixst work, though only exceptionally, in this 
way Mr Hurdett-Coutts’s letters to The Times coneeriung 
hospital administration m the South AfruAii war in 1900 
had not Iwcn anticipated by tckgiaphic news But the 
telegram is necessarily the backbone of the news service 
of the daily jiaper The princijial foioign correspondents 
supply thiir ] sapors by this means with long articles com 
men ting on the news of the day Among the foreign 
correspoiulents the name of M de Blowitz (b 1832), 
the famous Pans corrtsixmdent of The Turns from 
1871, stands su[)rcme , ancl among others who have made 
specially high reputations dining the penod aie Mr 
(I W Smalhy (b 18 5 i), Times correspondent m the 
United States, Mr W 11 Beatty Kingston (1837-1900), 
the Daily Telegraph correspondent in Bt rlin , Mr A h 
Houghton, the Standard corresjiondent in Spam , and Mis 
Fmily (Vawford, Pans correspondent of the Daily I^ews 
The Press, l)e it added, is frequently able to acquaint the 
public with what is going on while the Government itself 
IS still unmfoniied J)r Morrison’s messages to The 7\nus 
from China in 1900, for instance, sliowed how much can 
l>e done on tlie spot by an alert and enterprising corre- 
8{K)ndent The work of the official and the statesman is ad- 
mittedly increased and hometimes embarrassed by the new 
strain imposed upon tliem in consequence, but the public 
are on the whole well ser\ed by their emancipation fiom the 
ol)8curitv of purely official intelligence and by the obliga- 
tion of straight lor ward dealing imposed upon governments, 
which in their nature are ajit to be secretive It is noU- 
w 01 thy, by the way, that while reports of fKilitical plat- 
form speeches are gi\cn in greater piofusioii in the Press, 
parliamentary reporting itself is left to a few of the great 
dailies. The Times and Standaid being almost the only 
liajicrs to guo full icports, and with the exception of 
“ scones ” in the House, it is considered su&eient m most 
papers to give a few I’arUamentary notes or a “descriptive 
sketch ” ©r summary 

Connected with the increased attention given to new^s 
is the great! r vogue of the newsjKvper “poster” This is 
more evident in London m the evening than in 
the morning pajiers The prevailing habit of 
newspaper readers is to order the same morning pajier 
regularly beforehand and read it at breakfast, while an 
evening paper is bought at a railway bookstall or in the 
street, partly no doubt according to some settled prefer 
once for one pajior in particular, but also to a large extent 
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according to the attractiveness of the contents bill or 
poster which is exhibited. The desire to secure the 
pennies or halfpennies of the large afternoon public which 
buys according to the temptation of the poster has given 
the latter an increasing importance for indicating the 
possession of the latest news without revealing its whole 
nature, and the tendency has been to have fewer lines and 
fewer words in larger type, in order to catch the eye more 
impressively Rotary machines for printing these posters 
enable them to be turned out with great rapidity, and 
besides those ordinarily prepared for each edition, it is 
possible at any time dunng the afternoon, should imi>ort 
ant news arnve, to issue a new poster and thus secure 
a large street sale by the insertion of a few words only 
in the “ stop-press or “ fudge ” without the necessity of 
changes in the plates 

Apart from the publication of “ news ” and reports, and 
occasional original articles of a descriptive and miscellaneous 
character, the chief function of a newspaper is 
criticism, ^ihether of politics' or other topics of 
the moment, or of the drama, art, music, books, sport, or 
finance Politics is still the staple subject of the nows 
papers, and any journalist is expected to write about it 
A single dramatic critic, art critic, and musiciil critic, on 
the other hand, usually do the bulk of the work in each 
of those departments for some one pajicr The dramatic 
critic has to be at the opening nights of new pieces, and 
to write a criticism in time for jmblication m the next 
issue of the pajier Considering the conditions of such a 
tjisk, the dramatic criticism in the daily Press reflects 
great credit on its authors, and they have frequently 
exercised considerable personal influences on the stige, 
owing to the wide public interest which is taken m i^hat 
IS written about theatncal affairs Mr Clement Scott 
became famous as the dramatic critic for the Datfi/ 
Tele^aph, and among other leading critics have been 
Mr Joseph Knight, the late Mr Nisbot, Mr Spenser 
Wilkinson, Mr Archer, Mr Walkley, Mr A E T Watson, 
Mr E F Siionco, Mr Davenport Adams, Mr 0 Bernard 
Shaw, and Mr Malcolm Watson Art criticism has not 
been m so flourishing a condition , only a few people 
really care about art, or wint to read about it in th( 
Press , and ag a rule the art criticism in the newsiiajicrs 
18 amateurish and poor Then have been, however, some 
conspicuous exeeptions, notably Mr Humphry Ward, the 
1 ite Mr R A M Stevenson, Mr h Wodmore, Mr Claude 
I’hillips, Sir Walter Armstrong, Mr F G Stephens, Mr 
1) S MacColl, Mr George Moore, Mr Huiah, and Mi 
O L Hind Musical criticism, notwithstanding the wide 
public interest in music, offers less opportunities for a 
readable artiele, and the notices of concerts are usually 
meagre and of a somewhat stereotyped pattern, but in 
cntics like Mr i idler Maitland, Mr Jaques, Mr Joseph 
Bennett, Mr Lionel Monckton, Mr Sutherland Edwards, 
Mr J S Shedlock, Mr G Bernard Shaw, Mr R Hichens, 
Mr Streatfield, Mr Hervey, Mr J F Runciman, Mr Vernon 
Blackburn, Mr Charles Graves, Mr Barclay Squire, and 
Mr Robin Ligge the Press has had the advantage of un 
deniable competence and judgment 

As regards sport, the comments of the various news 
jiapers art mainly descnptive , but a prominent feature has 
been the attention paid to “tipping” probable winners 
on the Turf, and the insertion of betting news The 

^ It is iiufK)rtant to note how the balance of political feeling in the 
Press has alUred Kince 1880 That year has liocn described as the 
high water mark of Liberal ascendancy on the Press , out of 71 penny 
morning papers In London and the provinces, 47 were Liberal In 
1902, however, out of 66 only 28 were Liberal In 1880 the Seotmnan 
and Glasgow Horaid were both Liberal , la 1902 both were Unionist 
The Bvnmnghtim Pott in both years supported Mr Ohamberlain, but he 
had changed ffcun an sxtrema Badieal to a-oelleague of Loid Satisbilr} 


publication of the “ odds ” some time before a race, and 
of starting prices, has undoubttdly helped to foster the in- 
crease of this form of gambling, ns was pointed out in the 
report of the Select Committee on Gambling 
in 1902 , but the efforts to induce the newsjiainrs 
to keep such matter out of tluir columns ha\( not had 
much success, tliough the Daily Nrmt in 1902 started 
on a new proprietorship witli a declared |K)liey of not 
referring to horse rating or bating Among the daily 
pai>ers, the notes of “Hots]»ur” in the Dmfy 'lehifmpk 
have had a high reputation The sporting mttust (/ e, 
the desire to know results of ra<ing and eiukit, tic) 
largdy inflates the circulation of some of the 1 eudon and 
most of the provincial halfpenny evi mng papi i s , and it 
has caused a notable inert ase in purely spoiling pipers, 
among which, however, the Spartman (1S05) and the 
Sporhnq Life (which, founded m 1859, btxamo a daily 
in 1881, and in 1880 absorbed /ie/Z’s are still the 
princi]>al dailies 

Books are “ reviewed ” in the Press partly for literary 
reasons, jiartly as a qmd jvro qvo for jniblisheis’ advertise 
ments The latter reason dots not of course 
affect the great established journals, which havo 
a large assuitd circulation, to the same extent as those 
which are more conscious of the struggle for life, but it 
IS not only \try generally potent, but has had a bad effect 
on serious reviewing Only a limited number of jKJOple 
are really intt rested in reviews, and in consequence the 
work IS frequently reltgatcd, except in the vtry highest 
(lass of payier, to writers whose function is considered 
to b( fulhllcrl if they have provulid the, [mblishers with 
“ something to quote ” The desire foi “ soint thing to 
quote,” irrespectively of tht rosponsiblt nature of the 
criticism, became in the early himeties a mama with 
publishers, who in general appear to havo considered 
that then sales depended upon their catclnng a public 
which would bo satisfied by seeing in the advertise 
ment that such and such a book was pronounced by 
such and such a papei to bc^ “ mdispi iisablo to any 
gentlem in’s library ” At all events, such a system must 
bo bad for the quality of reviewing, and unfortunately 
the enormous output of books matie it imjiossible for 
editors to have them all reviewed, and equally impossible 
for thorn to be certain of discriminating projieily between 
those which \^er( really worth reviewing or not Tho result 
his been that the work of book reviewing m the nows- 
paj)crs has l)t(n hastily and poorly or very spasmodic ally 
done There ha\( been some honour ible (xeeptions 
The Timet has always eomiiiandod the best litei iry talent 
"I ho Daily Chronnle under Mr A F Httdnr’s editor- 
ship started a “literary Jiage” in 1891, whuh at first 
wiR an excellent feature, and it was imitated in varying 
degrees by a few other papers C’litics of responsibility 
ami eminence contributed signed reviews to tho Daily 
Chronicle ^ and also to the Daily Newt^ Daily Telegraphy 
and Morniiig Potty and among the evening papers the 
weekly “Literary World” (by W P Tames) in the 
Taimt^t Gazette contained for several years a scries of 
brilliant notes The “ Literary Supplement ” to The Timci 
18 the most ambitious attempt yet made by a duly pupc r 
to deal seriously* with literature As a foim of jouin disin, 
however, the review has during our period taken a lower 
place, partly owing to the cause named, piitly to a 
tendency among reviewers either to indisc run mate jiraiso 
or to irresponsible irrelevance, partly to a suspicion of 
“ log rolling ” , and to a large extent it has Income tho 
practice merely to treat the appearance of new books as 
so much news, to be chronicled, with or without extracts, 
according os the subject makes good “copy,” like any other 
event of the day 
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Wlule the connexion between jonrnaliBm and contcm 
jK^rary literature is now closer than ever, it must be said that 
journalism has become less literary and htera- 
ture more journalistic Either as reviewers, 
leader writers, or editors, most of the princi[>al 
“men of letters” have worked for longer or 
shorter |)enods as writers for some ntwsiiaper or other, 
and much of the published literature of the time has 
]xiared originally m the columns of the newsiiaijcrs, m the 
lorm of essays, poems, short stones, or novels (in serial 
form) Publication in this shajKj has many advantages 
for an author besides that of additional remuneration , it 
oHcrs an opportunity for a ne w write r to try his wings, and 
it helps to introduce him at onro to a laige public More- 
over, the newsiiajiers read by the (.ducated classes proht 
by the superior class of journalist represented by writers 
of a literary turn, though it lias fiequontly ha]»pened that 
the result of a discerning editor’s siuctss m establishing a 
writer’s reputation is that the latter cm then command 
higher terms than the paper e<m aflord, and his work is 
lost to it just when he has bteoino valuable Put the 
increased pojmlarity of the nowHjiaper, and the close tie 
betWKn it and the literary world, have on the whole im 
pressed a journalistic stamp upon much of the literature of 
the day However popular at the moment a writer may 
Ik, the infection with journalistic methods— while rightly 
employed by journalists, as such, in dealing with eontem 
Iiorary events and for strictly contcmpoiary purposes — 
IS apt to be rcsiionsible lor something wanting in his 
work, the loss of which dejirives him of the permanent 
literary eir scientifie rank to which he might otherwise 
asjme It is unnoeessary in this matter to go into detail 
This literary and sciontihc abilities, however, ot such a 
writer as Mr Grant Allen, for instance, were so encumlKrt d 
by journalistic methods, that in spite of the cleverness of 
his fiction and the* temporary interest of his biological 
work, both nevertheless missed the character of permaiu nt 
value which would cause his name to l>e nmemlicred 
beyond his genoiation And much of the output of more 
distinguishe el writers, whoso best work will undoubtedly 
survive, is fatally inaired by the same fault 

As regards the h ss literary character of the journalism 
of the day, the falling olF is mainly noticeable m the inoie 
recently cstablishc d journals, of which the jirmcipal h ilf 
IKinny pajsrs and the multitueleof new jiojmlar magazines 
are the tyjie, and also in the gradual deicline of those 
literary feature's wliiih fonnorly so markedly distmguisliod 
such louriials as the old ^Saturday Jiieview, or the J*all 
Mall and JSt lames's GazeiUs in their earlier days The 
111 w point of de^Hii turo for the journalism of tlie period is 
really to lie found in the publieatioii ot bir George (then 
Mr) Newness hi lhi% in 1881 This pvnuy weekly 
])aper, with its apjieal to the masses, who liked to lead 
HuipiKts of information bughtly put together, oiienod the 
eyes of the nowspajier world to the enormous prohts which 
wore to bo made by this stylo of enterprise, and the 
multiphuition of journals of this do8cri|)tion — notably Mr 
Hanuswoitlis (1888) and Mr Pearsons harson^s 

Weekly/ (1890)— lunl a furthei influence on public taste, so 
that even tlie classes above that which primarily enjoyed 
those publications were alFeeted in the same direction A 
new note was introduced into elaily joui iialism Whereas 
k'fore 1885 the notable feature had licen the brilliance of 
the Saturday reviewers and then evening pai)er offshoots, 
the Pall Mall and James s^ in the early ’nineties came 
u e raze for “ actuality ” Mr T V O’Connor, with his v iv id 
jicii (hrst m the then lu the Sundai/ Sun and else- 
whi re), sot the pace for a crowd of imitators , the successful 
istablishment of the Datltf Mad (see “ Halfjienny Pajicrs ” 
below) in 189G by Mr Vlfad liarmsworth, with its 
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system of compressing the news of the day bnefly and 
pointedly into short para^praphs, while at the same time 
catering for all tastes and employing first-rate correspond^ 
ents and reporters to supply it with special informationy 
gave a distinct shake-up to the older traditions of daily 
journahsm Even when an attempt was made to provide 
for a literary public, success came to be generally sought 
by popular rather than by literary methods The literary 
public in the proper sense of the word is inevitably a small 
one, and the greater part of the Press deals with literature 
on lines more suited to a larger and less refined clientele It 
may bo claimed, no doubt, that the best sort of journalism 
shows a high, and sometimes the highest, literary standard, 
but the fact remains that the bulk of modern journalisni 
IS of a eliffcrcnt sort, and that its conductors realize onlv 
too well that their business is to appeal to the masses, and 
to a standaid of education which Llls far short of any- 
thing that can bo called intellectual 

It 18 often said that leading ai tides have lost their im- 
portance, but this is only a half truth A leading article 
in The 2hmes has as much weight as ever it 
had, on any occasion or on any subject when 
a decisive attitude is requiied , and the lead- mHlch 
mg artiehs in the Standard^ Dady Telegraphy 
Morning Posty and some other papers carry great weight 
with public ojunion Nor is this statement true only of 
the great dailies, for the articles in such journals as the 
Spc( tator or Economist inu«t not be excluded Though in 
the multitude of papers it is probably true to say that in 
these later years there has been some falling off in quality 
(which IS really more projicrly to bo described as a con- 
forming with a more jiopulai st}le of speaking) m the 
writing of “ leaders,” on the other hand the ai tual amount of 
good writing in this department —well informed, scholarly, 
and incisive — has been, just as probably, equal to anything 
done in v\ hat are sometimes considered its jialmy days ^ 
It sometimes suits a minor Cabinet minister or a disap- 
jiointed politician to sneer at “what the papers say,” but 
the usual experience of the leader water is either to find 
his ])hrases or arguments repeated some da>8 afterwards by 
politicians up to the highest ranks as though they were 
onginal observations, or else to hnd the attitude which for 
the moment is pooh i)oohed substantially confirmed or 
followed within a very short period, and it may be 
isseitecl with confidence that in recent years more real 
]»oliUcal “luiding” Ins been done in the columns of 
the great newsjiapers than by any of the professional 
statesmen If it is said that the newsjiaper WTiter la 
“ inspired ” by the statesman, this no doubt is frequently 
true thouedi there is nothing analogous in Great Britain 
to the “Itejitile Press” m Germany , but there have been 
just as many occasions when the statesman, who gets the 
credit, has really been inspired by the suggestion of somo 
acute journalist, whose very name is most likely unknown 
to the public It would bo impossible to mention the* 
names of all the best London leader writers in recent 
years , and as regards llie Times anonymity is ngorousljr 
observed But some promment names may well be re 
corded Mr Frederick Greenwood in the original Pall 
Mally and later in the St Jamesh Gazette , Mr Morley and 
Mr W T btead in the Liberal Pall Mall (the latter, up 
to the time of his “Maiden Tnbute” crusade, showinj^ 
remarkable ability in focussing public attention suggest- 
ively on the tojucs of the day), Mr E T Cook in the* 
Westminster Ga cite and Daily Eeus , Mr J A. Spender 
m the Westminster y Mr Robert Wilson, Mr Williami 

^ It must be remoiiibored that the at) le of epeecbea m Parliament 
ban also altered iNobody thinks of quoting the classics nowada\»ini 
the House of Commons A more business like form of speech 
adopted in public lift, and the l^reas raflecU thu ebaaga 
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Clarke, Mr H W Massmgham, and Mr Henry Norman m 
the Daily Chronicle, Mr Alfr^ Austin and Mr Kichard 
son Evans m the Standard, Mr Justin McCarthy, Mr 
Clayden, Mr Herbert Paul, and Mr Whiteing in the 
Daily Newe, Mr Sidney Low in tho Si Janm'e Gazette 
and the Standard , Mr G A Sala, Sir Edwin Arnold, 
and Mr H D Traill in the Daily Telegraph, or Mi 
Spenser Wilkinson in the Morning Poet — have wntten as 
brilliantly and with as much constructive ability as any 
in a preceding generation On the other hand, it is un 
doubtedly the case that in the newer type of uewspajiei, 
which appeals rather on the score of its tit bits of news 
and rapid readableness to a more casual and less serious 
public, the whole raison d'Hre of the old fashioned leading 
article has disappeared, and its place is taken by a few 
brief notes, merely indicating tho attitude of the paper, and 
not seeking to discuss any subject comprehensively at all 
And though many provincial pa|)er8, like the Manchester 
Guardian, Yorkshire Post, or Scotsman, employ the lead 
ing article almost as effectively as any London pai)cr, the 
majority are content with (quoting and following the lead 
of others The halfiienny papers usually recognize that 
their influence lies in displaying news rather tlian in im 
posing views, but even hero there are exceptions, notably 
in the Kadieal Star and Morning Leada, while the Daily 
Mad on occasions of mii)ortanee uses the “leader” with 
an cflfect winch is none the leas because as a rule it does 
not rely on this weapon No doubt there are often da^s 
on which tho stcreotyiicd “leader” in any of the great 
dailies only rejircsents a marking of time, and the multi 
tude of such articles in tlie aggregate gives occasion for 
doubt as to the intluenee evereisablo by this form of 
journalism at all But the doubt is founded on a fallacy 
Negue sempei arcum tendit Apollo The “leadei ” is to 
some extent a form of newspaper routine, but on the 
whole it IS a routine whuh has proved its ^alue by ex 
perience The continuous high standard of the British 
Press depends more largelv than is sometimes reuli/eel on 
the regular industiy and skill of those whose business it 
IS to discuss tho latest dovelo[)ments of aflairs every day 
or every week in a m inner wliuh gives reasonable men 
something fresh to think about, oi interprets for them tho 
thoughts whuh are only vaguely floating in tlieir minds , 
and the stability of British public opinion, and eon 
sequently of Biitish institutions, is in no small degree the 
outcome Tho liberty of the Press enables evciy sort of 
view, right or wrong, to be discussed in this prominent 
lorm, and thus every aspect of a question is brought out 
in public, to bo accepted or rejected according to the weight 
of evidence and of argument 

Tho same end is assisted by the devotion of so mufh 
space to “ letters to the editor ” It is sometimes said 
that The Tunes owes its position largely to 
MpMdeace individual grievaiico is 

felt, It 18 generally ventilated by a letter to 
The Times Wliatever may bo tho organization of the 
Press for reporting fho news of the day, the resources of 
no newspaper staff are great enough to cover an area of 
information as largo as that represented by its readtis, 
and the value of the outlet for ojimion and infoimation 
afforded by tho correspondence columns cannot be over 
stated Strange, however, as it may apjiear to the 
uninitiated, there is a great deal of diffidence on tho part 
of the public in wrritmg letters to the papers , apart from 
a certain number of habitual letter writers, it takes a 
considerable stimulus to bring an ordinary man to commit 
himself in this way An important condition of his 
doing so IS that he should have confidence in its being 
considered the right thing to do One of tho advantages 
possessed by T& Times over other papers is that the 
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tradition m its case has long liccn fixed, and vihcn an> 
detinito subject of importance is before the public, it is 
always certain that the btst opinions will be found ex 
pressed in its columns in this shaii© , but the other great 
dailies are not far behind feonit times it luus bet n ( onsidere<l 
a good device to attract public ittention b> provoking a 
wide corresiiondeiut as m the “la Marriage a lailure?” 
senes and others iii the Datlt/ lelufraph, but this is 
really an exi)tdieiit for attracting readers, rather th in a real 
sjmptom of popular feeling, though it often rcaults m aouu 
interesting conclusions 

Ihe increa‘e(l public interest takou m monij m liUrs, and 
especially m siietulative transactions m tlu sto<] maikcts, 
is responsible both for the tstabhshmtnt of a 
tmancial daily press (notably the / 1 natn lal S t ws, 

1884, and the Financial Time% 18Hh), and for the m 
creased attention given m tho ordinary ]>r(ss to tlie pub 
lication of stock exchange pricta and iiiticism of fmaiuial 
affairs Another factor which has largtlj tontiibuUd to 
this result is tho importance of fmaiuial advi rtihcineiils, 
and the pressure evciciaed by adveitiscis to have then 
operations commented upon and their busmessts recom 
mended The company promoting boom bt tween 188^> 
and 1893, which brought so mucli profit to tlu Tress m 
the shape of advertisements of prospectuses and so foitli 
had an effect m this direction which v\as only im renseci b\ 
the subsequent “slump” and the cories]>oncliug efloits of 
advertisement canvasseis, anxious for their con missions, 
and business managers anxious for revenue , to keep uj) the 
advertising income of the papers to whieh they wtu 
ittaehed It is a legitimate piece of business to insert 
financial advertisements, and equally legitimate to com 
ment upon financial matters, and the ]>ublic interest in 
such things is so great, and public gullibility so persistent, 
that well informed comments, lionestly mode, are both 
attractive to readers and a valuable form of jouinalisni 
The British Pi css, so far as the principal mv\sj)i}»ers aie 
concerned, has kept its reputation for integnty in these 
matters satisfactorily clean ancf sound, and it is unclei in> 
suspicion of being bribed or having its favour bought , 
and though it has been shown on more iliun one occasion 
that certain j)romoteia and financiers (general)} with the 
vaguest noticni of whom they were cJcaling v\ith) ha^c 
been quite ready to corrupt tho Press if they could, tlu 
few cases which have been brought lioine have been m con 
noMon with papers and journalistsof no account or influcnc c 
The danger, however, is obvious, and can only be met by 
having in control of tho great news[)apers, and in tliarga 
of this particular department, men who are beyond suspicion 
both as to their acumen and their impartiality 

While certain hnancial papers were found guilty of lax 
methods m this particular in tho course of the iiivesii„a 
tious into Mr > T Ilooley’s affairs (1898-99), The sources 
and those of one or two other promoters, the of news 
leading journals of the United Kingdom have p*per 
fortunately been owned and edited by nun 
who were too cautious and too wide awake to fall « 
prey to such wiles Ihe history of these great paI)el‘^ 
further details of which are given below, is doimnated b> 
a succession of proprietors, manageis, or editois whose 
enterprise, insight, and judgment have kept the n jailation 
of tho British Press higher than that of any other m the 
world Newspaiiers, like other busi lesses, are of eouise 
eoneluctcd with a view to a profit , and the clesiic to riiako 
a profit out of mere popularity, in its effec t on both c ireiila 
tion and advertisements, has sometimes Ic d to tlu e \erciso 
of a proprietor’s authority in altering the charac tc r of a 
pa{>er against the best interests of high class |oui nalisni , 
but the Pi ess in tho United Kingdom has in tho main 
been fortunate in having behind it, as owners, men who 

h \ir ~23 
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took a personal interest in journalism and had a full sense 
of thoir ros{K>nsibilities m relation both to the guidance of 
j)iiblic opinion and to the position of the journalistic pro- 
fession It would be iia|K>ssibl 6 to review the period under 
discussion as regards the London daily press without paying 
a tribute on this score to the influence among proprietors of 
such men os Mr Walter of The Lord Glentsk ( 8 ir 

Algernon Borthwick) of the Morning PoBtj Sir Ldward 
Jjawson of the Daily Telegraphy or Mr Alfred llarmsworili 
of the Daily Mail Among editors and managers, those 
who have exercised most influence are Mr G E Buckle 
and Mr Moberly Bell {The TimeB\ Mr Mudford and Mr i 
G Byrou Curtis {^ixml(wd\ Sir Mwin Arnold and I 
Mr Le Sage {Daily Telegraph) ^ Sir John Robinson 
{Daily NewB)y Mr Massmgham {Daily Chronicle)^ hfr 
J N Dunn {Morning DoBi\ Mr F Greenwood {Fall 
Mall and famee'e (Jazette)^ Sir George Armstrong 
and Mr W T Madge {Globe\ Mr Sidney Low {MJamea^s 
OazeUf\ Mr W T Stead, Mr H Cust, and Sir Douglas 
Straight {Pall Mall)y Mr E T Cook and Mr J A 
Spender ( Westminster (JazeUe)^ Mr T P O’Connor and 
Mr Ernest Parke {Star) Whatever may be said of a 
certain dogtruration in journalism as a whole, the fart 
remains that, though most people read more papers than 
IS compatibh with a healthy mental digestion, the Press, 
us siuli, has today a greater influence than ever , and this 
IS largely duo to the reputation maintained by its higher 
representatives The reflected glory is shown in the fact 
that to bo an “editor” involves some prestige oven in 
the case of a comparatively feeble journal , and though 
“medical student” has been supplanted by “journalist ” 
lu the “ profession or oc/eupatiou ” formula of the police- 
< ourt, the old Bohemian days of journalism are gone, and 
it has borome a settled profession with os much self resjHCt 
Its any other While, individiinll), the great papers Hield 
<onsiderablo influence, due partly to reil siigacity and 
authority, partly to the psychological eftect pioilueed by 
mere print or by reiterated staiemont, colKctivdy the 
Press now represents and exiiresses the J^ublic, and 
expresses popular opinion moie directly than IWliament 
itself Nor can the social results of the multiplication 
of “ Press c utting agencies,” or of such publiaitions as 
Who’s Who (started by Mr Douglas Hladen in 1897) and 
similar biographical refororico books— all tending to 
iiurease the publuity of modern life — be passed over 
With other factors they have contiibuted materially to 
the pervading influence of journalism in everyday lif^ 
and the constant dependeuee of society in most of its 
manifestations on the activity of the “lourth Estate ” 

The St nous high class weeklies have developed no 
specially important now features of thtir own To the 
S/>ectator and Saturday Meinew have been added 
Weekly Radital Speaker (1890), edited by Mr J L 

pmpen HaHnnond, the Outlook (1898), edited by Mr 
Percy Iluid, and the Pilot (1900), edited by Mr Lath- 
biiry , and sovtial new weekly papers, eg^ the Realm 
(ediUd by Mr harl Hexigsou), the British Review (edited 
by Mr Mallotk), the Review of the Week (edited by 
Mr Harold Gorst), came and passed away after showing 
promise of good tilings On the whole, the weekly press 
has dixjlined in proportion as the daily yiaiiers and the 
monthly magazines ha\e grown' The Sjyeciator alone, 
among the serious wet^kly [laiiors, has kept or increased its 
vogue Under Mi Ifiitton ami Mr Meredith Townsend 
the Siiectat4}r became an institution, as a thoughtful organ 
of criticism, and after it jNissed into the hands of Mr 
T St Loe Straohey in 1897 its old characteristics were 
still tnaintained The palmy days of the Saturday Revirwy 
on the other hand, had already gone when in 1894 Mr 
W H, Pollock 1 ©tired from the cditorshii) and Mr 
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Samtsbury, Mr David Hannay, and the other brilliant 
members of its old staff ceased to wnte for it Under 
Mr Frank Hams th© Saturday failed to regain its posi- 
tion In 1899 it was acquired by Lord Hardwicke, and 
under the editorship of Mr Harold Hodge it remained the 
chief Conservative weekly The most important decease 
lias been that of the National (at first the Scots) Observery 
which under Mr W E Henley’s editorship (1888-93) 
iiad a considerable literary success Mr Henley gathered 
about him a staff of young literary men who formed to 
all intents and purposes a school It had some mannerisms 
and preciousnesses, but it was essentially clever and often 
brilliant In 1894 Mr Henley ceased to be editor, and 
Mr J E Vincent edited the paper with conspicuous 
ability till in 1897 the National Observer came to an end 
Among weekly illustrated papers, Blatk and White (1891) 
and the SkeUh (1892), for the immediate success of which 
Mr Clement Shorter (then editor of the Illustrated London 
News) was responsible. Country Life Illustrated (1897), 
edited by Mr J E Vincent, and the Sphere (1901), startocl 
under Mr Shorter when ho left the Illustrated London 
NeivSy have prosjiered without afftt ting the popularity of 
the Graphic and Illustrated London News The “Society” 
papers, Truth (1877), Vanity Fair (1868), and the World 
(1874), have well maintained thtir interest Mr Edmund 
Yates’s {g v ) success with the World contributed largely 
to the increase of the jiersonal style which he did so 
much to introduce Truth made Mr Labouthere, its 
proprietor, one of the most prominent men of the day, 
not so much on account of his cynical Radicalism, os for 
Its vigoious exposure of all sorts of public humbug and 
eliarlatanry Vanity Fair’s leading feature is its cartoon 
(ate Cauh ature), the weekly interest of which has been 
ibly maintained under Mr Oliver Fry’s editorship Sunday 
pajiers have not multiplied as much as might have been 
e\|)ected The People (conducted by Mr Madge, of the 
Glol>e) was started m lb81 , the Sunday (afterwards 
Weekly) Sun (1891) began biilliantly under Mr T P 
O’Connor, but after his connexion ceased it gravitated to 
n more commonplace tjpe these, with Lloyd’s (edited 
after 1881 by Mr T Catling), now apiieal to an nncntical 
public The Sunday Special (1897) has been added to 
the small list of high class Sunday papers (its competitors 
being the Sunday Times and the Observer , the latter of 
which has reduced its price to twopence) , the Rt/eree 
too (1877) has a sjiortiiig and theatrical cliaractcr of its 
own, and in “Dagonet” (Mr G R Sims) has had a 
paragraphist of original humour But Biitish feohng is 
against Sunday journalism, and in 1899, when a Sunday 
Daily Mail and Sunday Daily Telegraph simultaneously 
ap^xarod, the vociferous objections raised by the public — 
added to the fact that they showed no sign of paying 
their wa> — led to their bimultaneous withdrawal 

The old “literary weeklies,” the Athenmim (1828) and 
Academy (1809), still hold the field The former con- 
tinued to be ably edited by Mr Norman MacColl till 
1901, when he was succeeded by Mr Vernon Rendall 
The Academy y which was bought in 1894 by Mr Morgan 
Richards and put under the editorship of Mr Lewis Hind, 
altered some of its methods and lost a good deal of the 
academic character it had enjoyed under the editorship of 
Mr J S Cotton, in 1001 its proprietor bought literature 
ivomThe Times (9 v ) and amalgamated it with the Academy 
The Guardian (1846) reduced its price to threejience, and 
maintained its high character , m 1900, for reasons con- 
nected with the ritualistic crisis m the Church, Mr Lath- 
bury ceased to be its editor, and was succeeded by the 
Rev Walter Hobhouse In the Economist (1843) and 
Statut (1878) the world of political economy and finance 
continued to find admirable critical articles , and the Field 
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(1853) liafl encouiiteted no real rival in tbe world of sport 
Ftmek (an excellent Jfvstorp of wliioh was published by 
Mr M H Bpielmann m 1895) remained easily first among 
homoroas journals, b^ng supported by a number of such 
talented wnters as Sir F C Burnand, Mr Anstey Guthrie, 
Mr E J MiUiken, Mr Arthur h Beckett (an all round 
loumalist who, besides editmg the Sunday Txmt^ (1891-95), 
became president of the Newspaper Society, 1893, and 
chairman of the Institute of Journalists, 1901), Mr H 
W Lucy (“ Toby, M P ^’), and Mr Owen Seaman , but 
though Fun (1860) died in 1901, and L%ka Joko (started 
by Mr Harry Furniss in 1894) only lived a few months, 
Judy (1867), Moonshine (1879), and Fichme-up (1888), 
served to cater to a wider and rather less discriminating 
pubhc Mention must also be made here of the technical 
and professional journals, which have been produced in 
increasing numbers, many of them are admirably con 
ducted, and are models of what such publications should 
be The Keligious l*res8 has developed considerably, 
and among its most notable representatives besides the 
Ouardum may be named the Record (1828), edited by 
the Kev A. R Buckland, the Church^Times (1863), 2\iblet 
(1840), Weekly Register (1849), Christian World (18)7), 
Methodist Times (1885) 

Though Magazines and Reviews are dealt with properly 
under Periodicals, some reference may bo made to them 
here The place of the two old Quarterlies in 
MmgmEines pubhc interest has really been taken by the 
Buodern half crown monthly reviews, of which 
the type 18 the Nineteenth Century^ and Aftei 
(1877), founded and edited by Mr James Knowles These 
liigh class monthlies enable the best writers to deal more at 
length with the subjects of the day than is possible in a 
daily or weekly paper The Fortniqhtly Review (1865), 
edited successively by Mr John Morley, Mr T H b 
Escott, Mr Frank Hams, Mr Os>vald Crawfurd, and 
Mr W L Courtney, the Conservative National Remtw 
(1883), edited successively by Mr Alfred Austin, Mr Earl 
Hodgson, and Mr Leo Maxse , the Liberal Nonconformist 
Contemporary Review (1866), edited during this period by 
Mr Percy Bunting , and Blackwood's Magazine^ whi< h has 
maintained its old standard, are conducted from slightly 
different standpoints on somewhat similar lines , and the 
Monthly Review (1900), edited by Mr Henry Newbolt, 
stands in the same class Those are all serious reviews 
of an intellectual tyjie , and in Longman's Magazine 
(1882, distinguished by Mr Andrew Lang’s causeries), 
Macmillan's^ and Cornhill a diversity of reading matter 
of good quality is provided at a lowtr price In addition 
to these there have gradually come upon the scene a 
number of popular sixpenny and stdl lower priced maga 
/ines, the first of which, feir O Newnes’s Strand Magajine 
(1891), set the fashion, incliidiug miscellaneous ai tides, 
copiously illustrated, they appeal to the general public, 
and are intended solely to entertain The Lnglish 
Illustrated (1883), and, later, the Pall Mall Magazine 
(1893), at a shilling, were attempts to carry out the same 
idea on a somewhat higher ])lane A characteristic 
development of the period has been the foundation by 
Mr W T Stead, whose personality has been very promi 
nent in the journalism of the time, of the Review of 
Reviews (1890), containing extracts from and comments 
on all the most interesting articles m the periodicals of 
the month, together with ongmal features of its own 
Among the monthly reviews devoted to special subjects, 
a high type of journalism is represented by, in sport, the 
BaSmnUm Magazine^ and lu art, the Art Joumai 
Ma^aameofArt(\Wl%\ «S^^u>(1893), Ctmnomewr , 
and the BoMmum (1886) has manag^ with some success 
to oombisie both popular and literary qualities 
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The introduction of women into journalism is one of 
the now departures of our i^eriod It was indeed no 
new thing for women to ivrite for the Press 
Harriet Martineau was one of %ho pnnciiml 
members of the Ikiily News staff, and Miss 
Frances Power Cobbe (b 1822), the advocate 
of anti vivisectionism, was an active woman journalist in 
her day But these were exce]>tional cases, in which 
something in the nature of a )>ersonal mission and a 
peculiar aptitude ga%e the impulse It was not till later 
that journalism as a profession was resortc d to by women, 
in consequence of the immense intreaso m woimn readers 
and the immensely increased pnblicit> givtn to matters of 
primarily femmmo interest In 1880 tin only “ladies’ 
paper” of any importance was the Q uteris a wickly whuli, 
dating from 1861, remains a valuable ])iopcrt> But sinco 
then a considerable number ot new weeklies have entered 
I the field and become popular not ibly the Lady's PieUn lal 
fl880), the Lady (1885), Woman (1889), the Cenifeuoman 
(1890), which owed its success to the ability of Mr J 
S Wood, Madame (1895), and the Ladiei' held (1898) 
New monthlus have also appeared, in the Enghshiecman^ 
the Ladtts' Realm, and the Woinan at Home The sphere 
of action of the lady journalist has been by no means 
conhmd to the “ladies’ papers,” or to wilting columns 
on dress or cookery for other journals which found it 
useful to cultivate feminine readers , women have invaded 
every other fit Id of journalism, espetially the largo new 
field of fashionable gossip, and though on the whole their 
success has been very limited, there have been some 
striking exceptions Notably is this the case with 
Miss Flora 8liaw (Lady Lugard), whose able colonial 
articles in 2' he Times made her work for that paper up 
to 1899 one ol its most intt resting features Mrs Craw 
ford, the Pans correspondent of the Daily News, 
Mrs Meynell m articles for the Pall Mall Gazette, and 
Mrs Humphry Ward have shown what first rate work 
can be done by women writeis in the press Lady 

Randolph Churchill, in connexion with the sumptuous 
Anglo Saxon Review, and Lady Tium, Mrs Akc ’Jweedic, 
Mrs Isabella Bishop, and Miss Betliam hd wards have 
taken a considerable part in the journalism of the day 
The names of Miss H Fntdinchs, Mrs Humphry, 
Miss Drew, Mrs Ana, Mrs Harcourt Williamson, Lady 
Colin Campbell, Miss Chnstabcl C’oleridge, Miss Black- 
burne, Miss M F Billington, Miss h N Htpworih Dixon, 
Mrs Ballin, Miss M Bateson, Mrs Belloc Lowndes, Miss Clo 
Graves, Mrs Howarth, and Annie S Swan have also been 
prominent as regular workers on various papers 

The London Daily Press 

The Times since 1880 has fully maintained the position 
it accjuircd at the beginning ot the 1 9lli century as the 
leading paper not only of the British empire, but rimes 
of the world No paper can be said to comiKto 
with it, or even to attempt eomjietition with it, either in 
position or influence Other pajK rs have a larger cireula 
tion, may even be sometimes in advance of it with their 
news, but no other jiapcr can be said to speak with a tenth 
jiart of its authority If it errs, the greater part of the 
Press follows it, in its error, and the influence of the 
Press on pubhc opinion is the influence primarily of The 
Times, eitlier directly or through its giving a cue to the 
other papers Unattached to any party, it gave a general 
support to Lord Beaconsfield’s cabinet in the crisis of the 
Eastern Question, while warning them os early as 1876 
that their Egyptian jiolicy would inevitably lead the 
nation into more active intervention in that country 
It distrusted Mr Gladstone’s Midlothian campaign of 
1880, but when that resulted in his return to power, it 
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endeavoured to strengthen his policy in Ireland, and, m 
jiarticular, it heartily endorsed his denunciation of the 
leaders of the Home Rule movement While protesting 
against the weakne-ds of his Egyptian j>olicy, it supixirted 
him in the military occupation which was the inevitable 
result of it, but commented with just seventy on the 
vacillation of his treatment of General Gordon On the 
eon version of Mr Gladstone to Home Rule, Thr Hunes 
was instrumental m forming the Liberal Unionist party, 
and by its opposition may claim to ha\o largely eontri 
buted to the defuit of the two Horne Rule Bills lii 
the course of ils vigorous camjwign it jiublisbed as part 
of its case a senes of articles on “ I’aniellism and Crime/* 
inclueling the celebrated “Pune 11 letteis” which proved 
to be forgeries of Rjgott With the exception of those 
letters, T)ie Times sul>stintiated almost the whole of its 
charges , but public opinion had so fastened on tliat 
portion of them that the servnes rendered by 7 he limes 
to the (ountiy wck in some ineasure overlooked The 
revelations and tin judgment of the Parnell Commission, 
by exposing tlio eons[)miry, gave i eleatli blow to Home 
Rule, the lutioii reaped the lx,neht, and The limes pud 
the whole cost After the change pre)diieod in hiiglish 
polities by the adoption of Home Rule by the Lilieial 
l»arty. Tin 1 ime^ gave a decided but eliscnminatiiig 
suj>port to Lend Salisbury and his eolleagues ^ but, during 
the liiief periods of olhee enjoyed by the Liberals, it 
encouraged Lord Rosebery, as honigri Minister, m his 
patnotu anel largely sueccsstul policy of preserving con 
tinuity 111 regard to foieigii affairs In like manner it 
< neouragt d the se < tion of Liberals brought into jiromincnce 
by the houth Afruan war, who desiied the vigorous pro 
sedition of hostilities, and were uixious to chop the 
allianee with the Irish Nationalists In the luieoGuok 
wvr The Times suppoited Lord Salisbury's Goveinment 
111 its refusal to interfeie It aelvonitcd the adv inee into 
the Sudan, and the necessity eif ution m South Africa 
During the ju ogress of the Poet vvai it remained, along with 
the nation, steadfast in insisting that hostilities should oiily 
end in the absolute ineorporation of the two Boer States 
in the Biitish h injure, and, while refuumng fioin much 
(oinment on mistakes in the held, exjtiessed itsili with 
seventy on the blundeis of omission inel commisMon ol 
ofiieials at home Kejit admirably infoiiueel liy its Peking 
CorrosjKUident, Tlu. Times demanded, for some tiniei m 
vain, more vigour in the China jioluy of the Government, 
anel it aelvoeated the treaty with Jajian hor a long 
time it was almost aleme m giving jirominence to news 
fiom the outlying jioitioiis of the emjnre, and it w is 
inijKjrialist before Mr Clmmberlum lx came Colonial 
Secretaiy Tin liim^ boro an honourable jiart in the 
efforts vehieh vveie muelo lioiii time to time to improve the 
defeiiees of the c ountiy The great iiuroase of the Navy 
ccuild hardly have been cairieel through without its per 
sisterit aelvexaey, and, so far as the nation is awakened 
to the defects of its Army and W*^ar Olhee and the right 
methods of amending them, it is largely due to the well 
known letters of “ \etus,** and the numerous other senes 
of articles in Tin 1 ums on the subject In other domestic 
matters llie Tum^ his recogiu/ed that it is no longer 
organie ehanges of ancient msUtutions, but lather modest 
social ledorms that aie chinanded by the jieojdc It has 
cmdoaveuired with some siucess to curb the inoidinate 
pieteusions of tradt. unions, and to combat the insidious 
lulvances of Socialism 

In the earlier volumes of this EiK)eloi>sedia the jxjrsonal 
history of The Times cone luded with an incidental mention 
of the i*etiremcnt in 1877 of John Thadous Delane (7 v\ 
for thiitysix ye^irs chief editor evf the pajicr He was 
succeeded by Thomas Chenery (7 1 ), sometime Lord 
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Almoner’s professor of Arabic at Oxford Chenery died 
after a short illness in February 1884, and was succeeded 
by George Earle Buckle. Mr John Walter (yv), who 
since 1847 had been the chief proprietor and manager 
of the pajier, died m 1894, and was succeeded by his- 
eldest son Mr Arthur Fraser Walter The Times has 
always maintained the principle of anonymity in relation 
not only to the occasional contributors to its columns, 
but also to the jiermanent members of its staff It is 
sufficient to say that there are few well known men 
who have not in one form or another contributed to its 
jiages 

The bulk and business of tlio paper greatly increased 
after 1880 It was stated in the earlier article in vol xvii 
that on one occasion a number of the pajier had contained 
67 eolumns of advertisements This was even then much 
below the mark As far back as 1861 a single issue had 
contained 105 columns of advertisements, and another 98 
Prior to 1881 the jiaper liad only on two occasions con- 
sisted of ii4 pages in a single issue Between that year 
anel 1902 more than 80 sejiarato issues of this size were 
publislied, many of them containing over 80 columns of 
advertisements Of the two issues, one containing the news 
of the death and the other the account of the funeral of 
Queen Victoni, 140,000 copies were printed 

The inei easing circulation of The Times between tho 
jears 1840 and 1850 made an inijirovemont in the. 
jirmting j)i esses necessary, as sometimes the pubheation 
eould not be comjileted before the afternoon To meet 
this want the Ajijdtgath vertical press was introduced 
m 1818 This jiress, insteael of having a flat jirinting 
surface, by which only one sheet could be printed at caeh 
movement, had an ujiright revolving cylinder on which 
the jiages of t^po weio fixed Ihis cylinder revolved at a 
HjKcd which enabled eight sheets to be laid on by eight 
men, and taken oft by the same number, thus printing 
very much faster than tin flit jiress But it still had the 
drawback of printing only one side of the paper lo 
iinjueive ujion this machine the American 11 cx) tenfeedci 
jiKss was lutrodueed m 1858 This machine lequired ten 
‘lijers-on,” but no “takers oft,” and also printed at a 
taste i Hjxed than the Ajijilegath Meanwhile the idea of 
[ stercotyjiing from the movable tyjxs had been making 
st( aely j>rogress, but it had many drawbacks in consequence 
of the “plaster** process being continued About the 
^ear 1850, however, a Swiss named Dellagana introduceel 
io The Times Kroning’s idea of casting from pajner- 
null he instead of plaster, and was allowed to experi- 
ment 111 the Times ofhcc After a time the invention 
vv IS so much imjiroved that matrices of pages could be 
taken, iiid the stereotyjie plates fixed bodily on the print- 
ing machine in place of the movable type This cleared 
the vvaj for the introduction of the Walter press Hitherto 
only one set of “formes** could be used, as the t^pe was. 
set uj) once only — one side of the jiaj^er being worked 
on one machine, and the sheets then taken to another 
machine to be “ jxrfected ** Stereotyping enabled the 
formes to be multiplied to any extent, as several plates 
could bo cast from one matrix Mr MacDonald of Ihe 
limes had devoted himself for several 5 ears to the pioduo- 
tion of a press vv Inch could print papers on both sides m 
one operation fiom a large reel of jiaper, the web of jiajxr 
Ixing cut into the icquired si/c after printing, instead of 
each sheet being “ laid on * by a man, and then printed 
After jears of exjieriment the Walter press was introduced 
into the Times machine-room in 1869, and the question of 
printing great numbers in a short tunc was solved Each 
press turned out 12,000 sheets per hour, and it was 
therefore only a question of multiplying the stereo plates 
and presses to obtain an} number of printed ^mpera by a. 
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cortain tune Mcanwlulo Messrs Hoe and Company liad not 
boon idle, but had set about produemg somothmg oven 
quicker and better than the Walter prosa The> succoodod 
in accomplishing this by multiplying the reels of paj^r on 
each press, and also adding folders and stitchers The 
result was the production of over 36,000 sheets i)er hour 
from each machine, all folded, and, if required, stitched 
with wire These presses were adopted by Tht Ivnm 
in 1895, and were still in use in 1902 

In 1868 the question of composing machines for the 
quicker setting up of tyjxs was taken up by Tht Ttme^ A 
German named Kastenbcin had an ]n\ention 'ahich he 
brought to the notice of The limes, and arrangements 
wore made for him to coutmuo his experiments in the 
Ttrnes ofhco In a coupk of years a machine was made, 
which was worked and inif)rovcd until in 1874 seieral 
machines were ready to set up a portion of the paper , 
but it was not until 1879 that the arrangements wen 
sufliciently advanced to mako certain that they could do 
ill that was wanted from them The introduction of 
composing machines, and the necessary alterations in the 
office arrangements wliidi followed, led to some trouble 
among the compositors, winch in 1880 culminated in a 
partial strike, but a i)ait of the staff remaining loyal, the 
printer was able b} extra cfloit to produce the paper at the 
proiier time on the morning lollowing the strike In the 
course of a few da> s the plat t s of the strikers were filled, 
and the business ot thf pa])ei went on as before From this 
time the composing inaclnnts took their plate is the chuf 
producers of the weak Various improvements weie made, 
until one machine w is able to set up as many as 298 lines 
of The Times in one houi, equal to 16,688 stpaiato tjlies, 
the compositor l)cing dictated to at the Times offiie by 
telephone directly fiom the House of Commons This 
8} stem of telephone dictation was commenced m 1885, 
and was continued until the House of Commons elecided 
to rise at midnight, which \ery much rcdmul the 
pressure of work, and enabled the more econoniKal method 
of composing dll oet f I om the “copy” to be resumed In 
connexion with the telephoning it may be mentioned that 
a sjieeial helmet w is made for each compositor’s liead, with 
a receiver at each eai, and os fast as the rcadci at the 
House of Commons du tated, the compositor wt up the 
matter at the Tune^ office Ever since the introduction 
of the composing mu limes they had been much luinpered 
by the question (d ‘‘ disti ibution ” — that is, the breaking 
up and sorting ot tin t}]»cs after use Kastenlxiu had 
in\ented a distiibuting machine to accompany hiseomjios 
ing machine, but it pioved to be unsatisfaetor} V iiienis 
systems weie trud at the Times office, but for many 
years the work of the composing machines wis to some 
extent crippled by the distribution difficulty This had 
been recognized by Mr Wuks, the inventor of the VVieks 
Kotary Type-costing Machine, who for many years had been 
working at a machine wliieh would cast new tyjie so qun kly 
and so cheaply as to do awiy with the old system of dis- 
tnbution and substitute new tyiio every day In 1899 his 
machine was jiractieally peifcct, and 2'he limes entered 
into a contract with him to sujiply any quantity of new 
type every day Since that time the average weekly 
elolivery to The Times has exceeded 5,000,000 tyiics 
The difficult question of distribution was thus surmounted, 
and composition by machines placed on a satisfactory basis 
To sum up, wo find that dunng the last half of the 19th 
century The Times continued to take the leul iii new 
inventions relating to the ])imting of a newspaper, just as 
it had in the fifty years preceding The three most im 
jKirtant advances during the later jieriod were practically 
worked out at the Times office — namely, fast printing 
presses, stereotyping, and macluno composing, and without 
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these it 18 safe to say tliat the cheap newspaper of the 
present day could not exist 

The growth of Ihe limes is shown m a statement 
published 111 the issue of 7th January 1901, from which 
it ap|)oar3 that the total news, exclusive of advertise- 
ments, supplied to the public by Iht limes during the 
year 1800 amountid to about 2,700,000 words, while 
during the year 1900 it is estimated to have consisted of 
over 15,000 000 words “To ]mrsno the eoini>anson, 
The Times for the year 1900 contained, always exclu 
sivc of ad^e^tlsclut.nts, marly 20 ixr ctnt inoio uuding 
matter than the hicijilopadia Jintannua, moie than 2U) 
quarterly volumes (60 years) ot lh< Minhimfh Hmeu^ 
and more than five times as much as all M leaulay s woiks, 
O rote’s History of Greece, and Gibbon’s Dcihrc and Jail 
added together 

In addition to this colossal daily issue, The Times is the 
parent of several other newspapers The Mai!^ published 
three times a week at the price of 2d per number, has 8 
pages, and gives a convenient summary of two da} s’ issue 
of The Times The Times WetMy Lditi(m (begun m 1877) 
IS published every Friday, and for 2d gives a carefully 
condensed but nteessanly brief epitome of The Times for 
the SIX da'vs It includes also a serial story, tlio character 
of which IS always irreproachable, and a pcqmlir chess 
column The circulation of Ihe Times ]\ etkly Idition, 
chiefly m the colonies, almost trebled lietween 1890 and 
1900 The Law Reports (begun in 1884) are conducted 
by the Urge staft of limes law reporters, all of Ihim 
barrisUrs of at least five years’ standing, under the 
tlirectiou of Mi William Frederick Barry of the Inner 
Temple, and tiny have acquired a recogni/ed jiositioii m 
the legal woild Commeicial Cases, edited by Mr T E 
Aldous of the Inner Temple, deals with cases of a com 
mere ml nature hsties is a useful half yearly compilation 
of all the comjiiny announcements and demands for new 
capital, taken from the advertisement e olumus of The Times 

In 1897 the increasing demand of the public for infer 
nmtion ot a litcnry character erieouragi d the conductors of 
The Tiyms to issue a weekly ht( raiy orgau under the title of 
Liiaaiuit This at first was issue d entirely indepeuch nllv 
of The Times, under the editorship of tlio late Hi H H 
Traill, but after Ins death it was in 1901 deemed advisable 
to issue in its i)Iaee a weekly literary supjileincnt to The 
Times, and Liieiature passed into tlie hands of the pro 
prietoi of the Auidemy, with which jiaper it was me or 
jKiratcd ns The Academy and Literature The “Liteiary 
Supplement” appears each Fiiday, is printed m a different 
form, and separately paged 

Moreover, the publishing department of The Times has 
of late years invaded several new fields of enterprise Ifio 
Times Atlas was first published in 1895, and successive 
editions, revised, enlarged, and eontmuously bi ought up to 
date, have boon published at frequent intervals, and about 
50,000 copies were sold up to 1902 By an arrangement 
with Messrs Longmans, this publication was suiiplementeel 
by that of The Times Gazetteer A much larger and 
more important venture was the issue in 1898 of a reprint 
of the ninth edition of the Lncijclopmiva Britannica Th it 
work was then out of print The original publishtis 
Messrs A and C, Black, had printed 10,000 copies, and in 
the fourteen years of its publication, and in the nine y< ars 
following Its completion, had sold little more than 9000 
It was recognized by The Times that this small sale of an 
invaluable work was due to the high j>nce at which it was 
issued Messrs Block had assumed that as the sale would 
bo small the pi ice must bo high The litms recognized 
that the sale was small because the price was high, and by 
an arrangement with Messrs Black they issued their reprint 
I at less tffiin half the original price, and on a new system 
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of terns that enabled the puTchawt to tecewo the -whole 
work at once and to pay for it ™ 

monthly ]iajniento In the first year 18,000 
9o/t/, the ^ross proceeds of sales amounting to ^imost 
exactly £J65,000 Subsequent Bales in the United 
Kingdom alone up to 1902 amounted to nearly another 
18,000, apart from conaiderabJe sales in Indu and the 
colonies The new method of sale introduced into the 
United Kingdom by 2he Times found several imitators, 
and was repeated by that journal itself m the case of the 
<Jenfv/rp Dictionary and of a reprint of the first fifty 
years of Punch The new volumes of the Encyclopoedui 
Bntanfiira, supplementing the ninth edition and forming 
with it the tenth edition, were issued m 1902 on similar 
terms at brief intervals Witliin three weeks of publica 
tiun of the first volume more than 10,000 complete sets 
wore subscribed for 

In the ycai 1K95 Thi Tnus, through its Vienna coirc 
spondent, purchased Ironi the lite Dr Busch the MS and 
entire copyright of his journals, containing a very minute 
record of his intimate relations with Bismarck It was 
stipulated in the contract that those were not to be 
jmblished until after the death of the prince That event 
cx>eurred on the 10th July 1898, and on the 1 Jth Scijitcmlier 
of the same ynir The Timts published through Mtssis 
Macmillan (iii 1 vols ) Bismarck Some Setret Pages of 
his IhsUay, by Dr Moritr Busch The work created an 
immense sensation, was translated into many languages, 
and Kun mis the most authentic record of much of tin 
secret history of the pcncKl with which it deals (1870 90) 
7'At Times Jlistoty oj the War m South Afnui arose 
out of a desire to preserve in a moie readable form the 
exc client work done by the numerous Times correspoiick iits 
111 South Afiica When originally projected in the curly 
clays of 1900 it was hcijjed that the i\ar would be ol slioit 
duration, and that the history of it could bo rajudly 
completdl The length of the war naturally upset all 
these cak Illations, and the largo numlier of subscnbcis 
at the vciy low jinco which had ongmally bten deemed 
Bufiii R lit compc lied The Times to detido between a iiuic 
10 editing of its original despatches and a more com 
jilote and permanent record of the wliolo event The lact 
that numeious shoit histoiiis had already lx>cii produced 
decided The Times to adopt the latter more costly and 
more laboiious alte.rnative Mr L S Ame ry, fellow of All 
Souls, who elming the war had not only served for a short 
time as its sjioe iil contsjiondemt m the Boor camp, but liad 
ultimately had tire direction of the nineteen con e spondents 
representing 7/rc l'im(% was selected as the editor Two 
volumes had been jaiblished by August 1902, and met 
with general apjiroval The comments made in tlie second 
volume had the it suit of causing at kiigtli theolhcial pul)- 
lication of the much disputed Buller heliogram 

The Standard was established as an evening paper in 
the Tory inierost in 1827, its first editor being Stanley 
Loos (Iifford, fatlier of the first earl of Halsbury, who had 
Alme Watts and Dr William Magmn, famous 
StMadsrd ^ originators of P'raser^s Maqa^ttis, 

as Ills chief helpers In the course of two or 
three years it became a jaeuniary, as it hid from the first 
been a {lolitical, suk ess, and gradually ousted the Courier, 
which was for a time conducted by William Mudford, 
whose son half a century later became the most dish 
tinguished editor of the Starulaid In course of time the 
latter became the property of Mr Charles Baldwrm, whoso 
father was proprietor of tlie Morning Herald, and when 
the father died the son found himself in possession of both 
a morning and an evening journal In his hands neither 
of them prospered, although the Standard retained a 
largo circulation and constantly prmted early and accurate 


political information At length, midway in the ’fifties, 
both papers were purchased by Mr James Johnstone, Mi 
John Maxwell, the publisher, being for a time associated 
with him in the ownership ' Mr Johnstone realized that 
he had before him a great opportunity, and at once set to 
work to grasp it He brought out the Standard as a 
f morning paper (29th June 1857), increased its size from 
four to eight pages, and reduced the pnee from fourpence 
to twoiienco One of the most curious features of the 
early numliers was a novel by William Howard Eussell 
The evening edition was continued In February 1858 
Mr Johnstone again reduced the price, this time to a 
penny When that step was taken the Standard announced 
that its politics wen “ c nlightened amelioration and pro 
gress,” but that it was “ bound to no paity ’’ , and to those 
independent hues it in the main adhered In the course 
of four or five years it became a financial success, and 
then began to attract to itself many brilliant pens, one 
of its contiibutoi*s in the ’sixties, Lord Kobert Cecil, being 
destined to become illustrious as marquess of Salisbury 
Lord Robert was an occasional leader writer, whose con- 
tributions were confined almost entirely to political subjects 
It was at this tune that the Standard laid the foundation 
of the great reputation for eaily and detailed foreign news 
which it has over since enjoyed During the American 
Civil Wu it obtained the services of a representative 
signing himself “ Manhattui,” whoso vivid and forcible 
letters from the battlefield arrested attention from the 
beginning As the canijiaign progressed, these full, 
pictuiesqiu, and jiccurate aceounts of the most terrible 
struggle of modern times were looked for with eager 
inte rest There were no “ ape cial cables ” to eliscount the 
poignant curiosity of the rciuiei, and the paper reached 
a cue illation far beyond anything hitherto known The 
distiiietioii thus acquired was maintained during the 
Prussian \ustnan wir of 1806, and greatly incuascd by 
the letters and telegrams dtsciibing the tnumplis and 
disasters of the campaign of 1870 In the early ’sixties 
the staff had been reinforced by the engagement of ^Jr 
William Ueseltiue Mueiford In the midst of his work as 
a Parliameiitaiy rejiorter, lie vnus sent as special cone 
bpoiidont to Jainan i in 18G5 to leport upon the troubles 
which involved the recall ot Coveiiior Pyre, a further 
jienoel iii the gallery of the House of Commons followed, 
and in 1873 Air Mudford became business manager Mr 
Johnstone’s first editor was Captain Hamber, who after 
wards seaded to the short-lived Hoar, with whom had 
been associated Mr David Moiier Lvansas manager He 
was succeeded by the owner’s eldest son, to whom Air 
(afterwards Sii) John Gorst was joined in a consultative 
cajiicity In J87G Mi Aludfoid liecamt editor, still, how 
ever, retaining managerial control Air Johnstone, the 
propnetoi to whose energy and perspicacity the paper 
owed so muth, died in 1878, and under his will Mr 
Mudford was appointed editor and manager foi life, or 
until resignation Already a great pioiierty, the Standard 
in Ml Aludfoids liands enteied upon a very brilliant 
period Sturdy independence was the note of his editoi 
ship — mere paity factiousness did not enter into his ideas 
The relations between the paper and the Conservative 
party were still intimate, but they were very different 
from those which obtained m the old days when a Punch 
cartoon had represented Lord Derby and Mr Disraeh as 
followed in the street by an old woman in a “ Gamp ” 
bonnet — since it was as Sairey Gamp that the Standard 
was mvariably referred to by its weekly contemporary 
“ Throw her a penny,” says Mr Disraeh, “ or people will 
thmk she belongs to us ” No man, however brilliant, is 
capable of successfully editing a great daily newspaper, 
with Its heavy weight of labour and rcsponsibihty, without 
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an able and trustworthy second in oonunond, and m that 
respect Mr Mudford was fortunate throughout He had 
for his first assistant-editor Mr Gilbert Venables, who was 
succeeded after a short term by Mr George Byron Curtis, 
previously one of the leader wnters, who thus held the 
position through nearly the whole of Mr Mudford’s long 
editorship The staff at this time comprised many mtn, 
and some women, whose m^mes are distinguished in letters 
as well as m journalism. Mr Alfred Austin, Mr T H S 
Escott, Miss Frances Power Cobbe, and the late Professor 
Palmer were all writmg for the paper at the same time 
To them must be added, among others, Mr E D J Wilson, 
the brilliant political leader writer (afterwards of 1 Jie 
TimeB\ Mr Percy Greg, son of “Cassandra” Greg, Mr 
T £ Kebbel, and the late Dr Kobert Brown, who wrote 
copiously u|)on scientific and miscellaneous subjects 
Thioughout these yeais the i!itandard was exceptionally 
well served by a senes of war correspondents who to 
enterprise and resource added unusual literary ability 
Foremost among them were Mr G A Henty, who represented 
the paper on many a stricken field , Mr John A. Cameron, 
who was killed at Abu Klta , and Mr William Maxwell, 
who added appreciably to the brilliant tradition he 
inherited In January 1900 Mr Mudford retired, and was 
succeeded in the editorship by Mr Byron Curtis, Mr S H 
Jeyos, the biographer of Lord Salisbury ind Mr Chamber 
lam, whose connexion with the paper had begun in 1891, 
becoming assistant editoi Under Mr Curtis’s contiol the 
Standard is said to have increased in circulation, while 
maintaining its unique position as the exponent of pro- 
gressive and independent Conseivatisin Among the 
members of his literal y staff in 1902 were, m addition to 
some of those whose names have been mentioned, Mr 
Sidney Low, Mr liicliardson Lvans, Mr David Hannay, the 
Ilev Piofeasor Bonney, and Mr J Penderel Brodhurst 
Mr A E T Watson and Mr Sutherland Edwards wrote on 
the theatre, and Mr Frederick Wedinore on art 

The first number of the Daily Telegraph was published 
on 29th June 1855, as a twopenny newspaper Its 
proprietor was Colonel Sleigh This gentleman 
T^Ugrmpb found himself in pecuniary straits, and in 
satisfaction of tho debt lor the printing of the 
paper it was transferred to Mr Joseph Moses Levy in 
tho following September On 17th September Mr Levy 
published it as a four paged penny journal, the fiist penny 
newspaper produced in London His son, altorwaicls Sir 
Edward Lawson (b 183J), immediately entered tho office, 
and after a short time became editor, a post which he 
only abandoned in 1885, when he became the managing 
proprietor and solo director From the outset Mr Levy 
gathered round him a staff of high literary skill and 
reputation Among the first were Mr Thornton Hunt, 
who acted in collaboration with Sir Edward Lawson, Mr 
Geoffrey Prowse, Mr George Hooper, and Sir Eciwin 
Arnold as leader writers Sir Edwin returned 

from public service in India immediately after the 
Mutiny, and became a member of tho staff of the 
Dady Telegraph in res|)Onse to an advertisement Mr 
E L Blanchard was among the earliest of the dramatic 
critics, and Mr Alexander Harper tho City editor Later 
there came Mr George Augustus Sala {q v ), then one of 
Charles Dickens’s young man, Mr Clement Scott (b 1841), 
at one tune a clerk m the War Office , and Mr Edward Dicey 
(b 1832), then fresh from Cambridge The Hon I rank 
Lawley turned to journalism from ofiicial life , and among 
the most remarkable of the early contributors to the 
paper was Mr J P Benjamin, Q C , the groat Amencan 
lawyer, who wrote a number of articles, pnncipally on 
financial and legal subjects, when he took refuge in 
England m 1866* A distmguished man of letters, who 
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waar on the staff for well nigh a quarter of a century, waa 
Dr H D Traill {qv) The active list of the staff in 
1902 included Mr J M Le Sage, the managing editor, 
who had been connected with tho l>iper o\ci thirty five 
years , Mr W L Courtney, cditoi of the Foi tmghtly 
Mevmo, Mr L J Iwan Muller, Mr f B Iirth, and 
Mr J L Garvin, Mr Joseph Bennett and ]\Ii Lionel 
Monckton being the musital critus, Mi T M RondU 
dramatic critic, Mr II W Lmy punnpi I Parliamentary 
reporter, and Mr Bcnnct Burleigh tho jiriiu ipal war 
correspondent The Dady Tdufruph is famous for its 
“special coiresiiondcnts,” Mr John Llkithoipo and Dr I 
J Dillon having been conspuiious in tins (upanU , and 
Lord Dunravon, the late Loul Russdl ol Killowcn, and 
Mr Winston Churchill, MP, have also bun on special 
missions for the papei Among tho regular cmrebpondcnl^ 
in foreign capitals ha\e been Mr hdw Wlntchuist in 
Pans, Mr W H Beatty Kingston (1837-1900) m Birliii 
Mr Lavmo in Vienna, and Sir Cxmpbell Claike(1810 
1902) in Pans Aftci 1890 Mr Hairj Lawson assisttd 
his father in the geucial control of the papci 

Sir hdward Lawson, with tht iniluciiCL of the paper at 
his back, took a hading part in the agitation for tin 
abolition of tho stamp duties upon newspapers in 1801 
On Ins initiative tho Daily Telegraph organized many 
cxjicditions for scientific and exploring purposes In 
luno 187 i it despatched Mr Georgt Smith to carry out 
a senes of archaeological researches m ISiiioveh, which 
resulted in the di&eovery of the missing fiagnunts ot th( 
cuneiform account of the Delugt, and many other lUhcrij) 
tions In CO opeiation with the Nav lorl Ihrald it 
equipped Mr (afterwards Sii) Htnry btanloy’s second gnat 
c\i)cdition to Central Africa (1875-77), desciibod in his 
woik Throvgh the Dari Continent During this journey 
btanlcy surveyed Lakes Victoria and 1’anganyika, and 
identified tlio Lualaba with tho Congo Anothei g(o 
giaphical feat with which tho name of the Daily Tdeqraph 
IS associated was the exploration of Kilimanjaro (1884-85) 
by Mr (aiterwards Sir) Harry Johnston, whoso account 
of his woik appealed in the Daily Telt(paph during 1885 
And Mr Liontl Dccle’s inarch from the Cqio to Cano, in 

1899 and 1900, was also undertaken undci the auspicts 
of the piper 

Tho Daily Telegraph has laisod many lirgo funds, 
which bir Edward Lawson has himsclt organized and 
managed fice of charge Almost tho first was tht 
subsciqitiou for the relief of the suffbreis by tho cotton 
famine in Lancashire, in the winter of 18C2-G3, the 
fund m aid of tho starving and mipovcrisht d jicoplt 
of Pans at the close of the siege in 1871 , the piinee 
of Wales’s Hospital lund in conunemoration ol tho 
Jubilee of 1897, whicli was collected m the end of that 
year and the beginning of 1898 , and the Daily Teleqrajdi 
bhilhng lund for the soldiers’ widows and orphans in 
connexion with the Boer war It is interesting to note 
that while the cotton famine list resulted in a total 
subscription of £6300, that m aid of the Hospitals realized 
£37,840, and the widows and orphans’ fund in May 

1900 stood at £253,000 An undertaking of a nion 
festive kind was the f^:te given to 30,000 London school 
children in Hyde Park on the occasion of Queen Victona’s 
Jubilee m 1887 

In politics tho Daily Ttleqiaph was consistently Libei a I 
up to 1878, when it opposed Mr Gladstone’s foreign policy 
as explained in his Midlothian speeches After 1886 it 
represented Unionist opinions Among special feats of 
which it can boast was the first news brought to England 
of the conclusion of peace after the Iranco German war 

Prior to 1874 the Daily Telegraph was printed by 
eight- and ten feeder machines, through which every sheet 
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had to l>c pasw d ti\Kc to complete the impreseion Under 
tii( ae contiitioiiB it was necesaary to start printing one side 
of the paiKir as early as ten or eleven o’clock The handi 
< af) which this imposed on the satisfactory production of 
a iiewspaiitr was n moved by the introduction of Hoe’s 
w(b machines at the end of 1874 No further change 
took place until 1891, when they were superseded by 
others built by the same makers cajMblo of printing a 
] 2 page i>aper at the rate of about 24,000 an hour, cut, 
folded, delivered, and counted in quires In 1896 tl(y 
were modihed so as to bo suitable for turning out an 
8, 10, 12, 14, or 16 page paficr Up to 1894 the setting 
of type had Ihjcu dom entirely by hand, but in that year 
t ho Imot} }io, after an exiitiimc nlal trial, was introduced 
oil a large H(4iU, the Dm! if Tdtqraph being the first of the 
great London dailw h to make tJio < liange There are 36 
of these machine H at work, a>id with only a few exceptions 
the whole ol the setting is cntnistcd to them The 
difference betwer n the sc^ido of o)K5rations in earlier da} s 
and present practice nuy be illustrated by a few figures 
The volinno which (ontains the issue of the Daily 
Teleyraph foi July to J)i<cml)er 1856— the beginning of 
the second }cai of its existence — consists of 632 pages, 
the thrt( \oIuim8 rtqmie<l for the same period of 1900 
are made up of 20S0 (lor the first half of that year the 
total 18 J19J) III the soeond half of 1856 the issue 
numbered 3792 toluinns, while in July to December 
1900 the iiggngate was 11,560 Ihis, however, does not 
indKut(3 the wliule addition to the size of the pa|Kr The 
page is now ditpir from top to bottom, with the result 
that it would taki 16,640 of the columns of 1856 to 
npiesent the output of the latter half of 1900 Another 
i \umple of till volume of work done by the meclmnual 
<h paitniLiits IS afiordtd m the fait that v\hilo in 1860 
tluie wilt punted 5000 lolumns of advi rtiseinents, the 
total in 1900 was ovir 16,000 Here, again, for purposes 
ol oompaiiHon tlu lattei figure may be taken as equal 
to 18, 300 Mr Lev y acquiiod the Daily '1 eh qiaph paper 
mills at Dntfoid (heik in 1867, and the whole of the 
nntenal used foi llit daily issue ot the pvpcr is mami 
fui tured at these mills, wliidi are as fully cquipiied with 
machinery as the ofhiis in Uetei borough Court 

During the first tliiii quarters ot the 19th century 
till Momtnq l^oH fairl} held its ovmi against the con 
stantly increasing prcssuie of competition, but 
without making any great head wa} Amongst 

* its iditors woi-e Mi Peter Borthwick, M 
Ins son, Mgiinon Boithwiek (b 18 30), under whom it 
i((|uiiid great political iiifiuinco us the ofiieial organ of 
land Palmerston’s (jlovcrnmcnt, and Sir William Hard 
man, for many years ihaiiman of the Surrey sessions, and 
IK order of Kingston loi a time the paper passed into 
tin hands of Mcssis J and T B Crompton, one of the 
largest fiims of ]>a]>ei manufacturers, but uixin the death 
ol Ml Hideout, the jirinc ipal surviving i>artncr, Mr Algernon 
Horthwidv (who was kniglitid in 1880, madi a baronet in 
1887, and nnsul to tin jatrage ns Lord Glenisk in 1895) 
acquired tlu soli proprietorship ^ One of his first acts (on 
27th Juno 1881) was to ri dneo the price of the Moi mnqPost 
from thrctpi ucc, at whi< h it had so long stood, to one jicnny 
— an experiment winch man} experts predicted v\ould be 
fatal to the cxistonie ol a lournal which hitherto had been 
regarded as mei*elv the oigan of the fashionable world 
Tlie result cvcecHied Ins ma^t sanguine anticipations The 
s'lreulation increased in the eoursi of a few months more 
than tenfold, and with cxi>anding circulation came a cor 
n^8|)onding increase of advertisements Undoi thi later 
iditorships of Mr Moore, Mi Algernon Locker (1895-97), 
and Mr James Nicol Dunn, who became editor m 
1897, the Mominq Post fully maintained its position 


It claims to have liccn the first paper to announce the 
conclusion of the Anglo Russian agreement m regard to 
China in April 1899, to have been the only newspaper 
in which the text of the award lu the Delagoa Bay 
Railway Arbitration was publislied on the day after it 
was made, and the first to announce the duke of Con- 
naught's renunciation of the Saxe- Coburg succession 
Its list of contributors includes such well known names 
as those of Andrew Lang, W E Henley, George 
Meredith, Thomas Hardy, SiKnscr Wilkinson, Professor 
York Powell, E h Knight, and hlr Winston Spencer 
Churchill, M P — the last named as the special corre- 
spondent in Lord Kitchener’s campaign against the 
Khalifa and the war m the Transvaal Mr Spenser 
Wilkinson’s trenchant criticisms of the military operations 
m South Africa in 1899 and 1900 were a notable feature 
of the Mommy Po$t during that jieriod Of recent years 
considerable attention has been devoted to social ques- 
tions A short senes of artides on the outcasts who 
frequented the Thames Embankment at night led the 
readers to provide funds for the Momvnq Post Embank 
ment Homes, where homeless wanderers are provided 
with temjKirary shelter and are afterwards assisted to 
permanent employment llio readers of the paper 
likewise presented Lord Kitchener with money enough 
to erect a bronze statue of General Gordon, by Mr 
Onslow I’ ord, H A , in Khartum Moreover, it is claimed 
the artidcs in thi Mormny Pont induced the Government 
to open thioughout the United Kingdom toiivalescent 
homes for soldurs, and to ucit a monument in memory of 
tlu many namdess heroes among the Chelsea IVnsioneis 
buried in Brompton Cemeti rv 

Ihe history of the Daily Xnisi has been told by Mr 
Tustm McCarthy and Sii lolm H Robinson in a volume 
(Sampson Low, Mai ston and C’o ) ot “politiiul 
and social rttrosjieit” jmblished in 1896 on the 
ociasiou of its lubilec It tould boast of having 
tontinuously been tlu chimpion of Liberal ideas and 
pimtiples— of what (so long as Mr (Hailstone lived) 
might lie tailed olhcial Libemlism at home and of libtrty 
abroad Its only iival in the history of Liber xl journalism 
in London for many }eiiis was the shoit lived (1856-70) 
Mommy ^tai^ which in 1870 it absoibed Notably, it 
lid Biitish jiublie opinion in foreign affairs as cham 
pion of the North m the American Civil War, of the 
cause of Itul}, of the emancipation of Bulgaria irom the 
Turk, and ot Armenia Its early editors were Charles 
Ditkens (21st January-March 1846), John 1 orster (March- 
Oitober 1846), h E (Wo (1847-51), F K Hunt 
(1851-51), W Weir (1851-58), T Walker (1858-69) 
In 1868 the paper was reduced m price to a penny, and 
came under the management of Mr (after bir) John R 
Robinson (b 1828), who only ictired in 1901 Its later 
editors have included (1868-86) Mr F H Hill (the 
bulliant author of Political Portra%U\ and subsequently 
Sir John R Robinson, as managing editor, in conjunction 
with Mr P W Claydcn(b 1827, d 1 902), the author of Zt/s 
of Samuel Poyets, Knyland nmdtr the Coalition^ and other 
able works, as political and literary editor, down to 1896, 
and Mr E T Cook from 1896 to 1901 Mr Cook, during tho 
negotiations with thi Boer Government in 1899, strongly 
supiiortcd Sir Alfred Milner , and under him tho Daily 
as an exponent of Liberal Imperialism, gave no 
countenance to tho pro-Boer views of some of the more 
active mcmljers of the Liberal party In 1901, however, 
tho })roprietary changed, and Mr E T Cook, whoso views 
on the Boer war were not shared by tho new proprietors, 
retired , tho journal then becoming an organ of the anti* 
imperialist section of tho Libend party After other 
editonal changes, Mr Gardiner be^me editor in 1902 



LONDON] NEWSPAPERS 185 


Throughout its career the Dady Fews has been famous 
for its tmr correspondents, among whom may be name<l 
Archibald Forbes (Franco German and Russo-Turkish 
wars), E H Vizetelly (Italy), O’Donovan (of Mtrv), Mac 
Gahan (Bulgana), ai^ A. Q Hales (Boer war) Among 
Its other principal wnters have been Harriet Martiiieau, 
Professor Mmto, William Black, Justin McCarthy, E h 
S Pigott, Sir R Qiffen (City editor). Professor Elliot 
Caimea, Grenville Murray, John Hollmgshead, Richard 
Whiteing, Andrew Lang, Herbert Paul, and (Parliamentary 
sketch) H W Lucy 

The Daily Chronicle arose out of the Clerkenwell Neioe^ 
the latter paper having been purchased by the late Mi 
IMward Lloyd in 1877, and converted into 
Imperial morning jiapor” on mdopendent 
Liberal lines Undei the editorship of Mr R 
Whelan Boyle the Daily Chronicle soon took rank among 
the other London daily journals, the only traces of its 
original character being shown in the attention paid to 
metropolitan affairs and the appearance of numerous small 
advertisements The independent tone of the journal was 
•conspicuous in its treatment of the Home Rule question 
At first deprecating the system of combined agitation and 
•outrage with which the term was synonymous, the Daily 
Chronicle^ under the editorship of Mr A E Fletcher 
(1890-95), ceased to be a Unionist journal, and suj)- 
ported Mr Gladstone’s Bill of 189J Another instance 
was afforded in the course of the Boer war Dunng the 
negotiations and the early stages of the campaign, the 
Daily Chronicle^ which was then edited by Mr H W 
Massingham, strove for i)eace by supporting the Boer 
4side against the diplomacy of Mr Chamberlain Mi 
Massingham’s policy was, however, not to the liking of 
the proprietors, and ho retired from the editorship towards 
the end of 1899, Mr W J Fisher, whoso knowledge of 
international aflairs had singled him out for the post, 
succeeding him as editor Mr Massingham during his 
editorship, ably seconded by Mr Henry Norman, had 
largely increased the interest of the pajier, particulaily 
on its literary side A new impetus had been given 
in this direction m 1891, when a “literary page” was 
started, conducted at first by Mr T A Manson, and 
after 1892 by Mr Massingham, when he became assistant 
editor under Mr Fletchei The journal can claim to have 
taken a loading part in many public movements since 
1877 It was conspicuous in its advouicy of the cause of 
the men in the London dock strike of 1889 , and in the 
great mining dispute for a “living wage,” which was 
brought to a close by Lord Rosebery in November 189*1, 
nised over Jbl 3,000 for the relief committees Much 
attention was given to the theosophical discussion of 
1891, and to the exposure of the adventurer “De Rouge 
inont” after he had appeared liefore the British Association 
at Bristol in 1898 The Daily Chronule took an active 
part in the negotiations which led to the Venezuelan 
Arbitration Treaty of 1897, it energetically pleaded the 
cause of the Armenians and Cretans during the massacres 
of 1896, and it encouraged the Greeks in the war with 
Turkey in 1897 Its foreign policy was, however, more 
•distinguished by goodwill than by discretion — and not 
ably in the latter instance The Daily Chronicle also 
worked strenuously for the Progressive cause in London 
in regard to the County Council, Borough (Councils, and 
the School Board Of late years it has devoted a portion 
of its space daily to “ the Churches ” Its news successes 
included the first announcement of the revolution in 
eastern Rumelia (1885) , the first circumstantial account 
of the death of Prmce Rudolph (1889) , Nansen’s own 
narrative of his expedition towards the North Pole , and 
Sir Martin Conway’s journey across Spitsbergen in 1896, 


and the first ascent of Aconcagua in the following year 
Among its more frequent contiibutors — past and jirtsent 
—may be mentioned the late Robert Wilson, B F C 
Costelloe, Sir Walter Besant, William Clarke, anil Lewis 
Sergeant , Mr William Archer, Mi Edmund Gosst, Mr h T 
Cook (whose association with the papir aftci 1901 ton 
firmed its adoption of Liberal Impeualistic mows), Mi 
loseph Pennell, Dr Jessoiqi, Mr LionolJohnson, Mr Hcni> 
Norman, M P , Mr L I Austin, Mr Edward Clodd, the 
Hon R V Drummond, Mr hgciton Ca.tle, 8ir Martin 
Conway, Major Martin Hume, Mr Htiii) Ilailand, Mr 
Inancis Thompson, Mr Arthur \N augh, and the Iviv Dr 
R F Horton 

The only other important morning papers otlu r than 
those of the halfpenny press (sec below), arc the Afoni\n<i 
Advertiser^ the organ of the licensed vietuallcrs, ynornii»jr 
which IS devoted largely to the interests of “ the Advertiser 
Trade,” and was reduced in price from three endDeiiy 
pence to a penny in 1891 (one of its conspicuous 
features uj) to 1902 being an alliterative contents bill) 
and the Daily Graphic^ founded m 1890 hy ^Ir W E 
Thomas (1830-1901) as an offshoot from thi (haphn, 
and edited by Mr Hammond H ill, assisted hy Mi Liu u n 
Wolf The combination of clear arrangement of n( w s, 
well informed comments, and plentiful illustiation of tlu 
topics of the moment, raj>idly made the Daily (h'aplm 
a popular addition to London joumahsm Jn 1896 Sir 
G Newmes started a new type of penny moiniug dail> in 
the shape of llie Cininer^ edited by Mr Earl Hodgson 
but it only survived for a shoit time 

We pass now to the London penny eicmng papers 
The first numljcr of the Dali Mall (hi ette issued on 7 th 
hobniary 1865 from Salisbury btieet. Strand 
Ml George Smith, of tlio publishing hrin of 
Smith and hlder, was its first jiiopnetor, Mi ouMette 
h redcrick Greenwood (b 1830), its first editor, 
took the AntirJacobm for his model , the paper w is 
intended to realiz-e Thackeiay’s picture of one “wiittin 
by gentlemen for gentlemen ” In spite, however, of 
brilliant supporters siuh as Iitzjames Stephen as wiitii 
of leading aiticles (replaced to a certain extent, nfU r 
1869, by Sir Henry Maini), R H Hutton, Matthew 
James lliggins (“ lacob Omnium”), Tames Han nay, and 
George Henry Lewes, with George Eliot, Anthony 
Trollojic, Charles Reade, and Thomas Hughes as occasional 
contributors, the jiajier failed to attract until, in tlu 
following year, Mr Greenwood’s brother, James, fuimshtd 
it with throe articles on “A Night in a Workhouse 
an Amateur Casual ” A moining edition had alieady been 
tried and dropi)ed, and so was a distinct morning paptr, 
attempted m 1870 In 1867 new jiremises were taken in 
Noithumberland Street, Strand Thiee years later tla 
Pall Mall Gazette was the first to announce the suriendtr 
of Napoleon 111 at Sedan Matthew Arnold was repu 
sented m it by “Friendship’s Garland” in 1871, ind 
Riehaid Jeffenes by “ The Gamekeeper at Home ” in 187b 
and onwards Mr Greenwood made the jiaper nnfim( h 
ingly Conservative and strongly adherent to D)id 
Bcoconsfield’s foreign policy In 1880 Mr Smith hand« d 
over the Pall Moll Qaatte to his son in law, Mr Henry 
Yates Thompson, who turned it into a Liberal journal 
Mr Greenwood retired from the editorship shortly aftci 
wards and started the St Tames' s GaMe , ind Mr Tohn 
Morley became editoi of the Pall Mall^ with Mi M J’ 
Stead (b 1849) as assistant-editor The jmee was reduced 
m 1882 from twoiience to one i>enny Many of the old 
contributors remained, and they were reinforced by Robert 
Louis Stevenson, who wrote some “ Letters from Davos,” 
Piofessor Tyndall, Professor Freeman, Tames I’ayn, and 
Mrs Humphry Ward Mr Moiley exchanged jouinilism 

a/ 1 T ^ A 
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for politics in 1883, and was succeeded by Mr Stead, 
with Mr Milnor, afterwards Lord Milner, as his assistant 
Adopting an adventurous policy, Mr Stead imported the 
“interview” from America, and a reiiort of General 
Gordon’s opinions was believed to have been the cause 
of his ill fated mission to Khartum. A senes of articles 
called “The Truth about the Navy” (1884) forced the 
Admiralty to lay down more ships next year “The 
Maiden Tribute of Modem Babylon,” purporting to 
further the Cnminal Law Amendment BiU, consigned Mr 
Stead to three months’ impnsonment m Holloway Gaol 
Mr Stead made a feature of reprints called “extras”, 
and, edited by Mr Charles Morley, the Fall Mall Budget 
V>euimo an illustrated weekly Mr Stead was replaced in 
1889 by Mr L T Cook, who had become assistant-editor 
in succession to Mi Milner The Fall Mall Gazette was 
now steadily Liberal and a strong advocate of Home Rule 
On its staff were Mr Edmund Garrett, Mr F C Gould 
the caricaturist, and Mr Alfred 8{Knder Mr Cook 
rt signed in 1892, on the sale of the iiajKjr to Mr William 
aldorf Astor, the American multi millionaire, who turned 
it again into a Conservative organ, and also changed its 
Hhap< , abandoning the old small pages for a larger sheet 
Mr Henry Gust, M P , was apiKunted editor, with Mr E B 
luan Muller as assintant-editor, and a staff including Mr H 
Ii Marriott Watson, Mr G W Steovens, Mr John Stuart, 
Mr C9iarles Hands, Mr Nicol Dunn (afterwards editor of 
tli( Moinuiif Mr Duguid as City editor, the late 

It \ M Stcv( nson as ait critic, and Mr Vernon Blackburn 
as iiiuHical critic Among the fairly regular contributors 
ina\ b< mentioned Mr H G Wells, Mrs Meynell, Miss 
VioKt Hunt, Mr G S Street, and Sir Herbert Maxwell 
Bdiig un^^lintcd from a financial point of view, Mr Cust, 
\>ho ( inn In sh to editorship with enthusiasms as to what 
a newspaper could do acquired from his experiences in 
Paihanicnt an<l in Society, made the columns of the Fall 
MitU VI ry live ly for the next couple of years It became 
Tscll knoHii for its “booms,” and its “ smartness ” gener 
all> , ilso for the punning head lines which frequently 
udoiiud its leading articles Some papers contnbuted to 
it by Sii Charles Dilke and Mr S|X3nser Wilkinson resulted 
in thc^ establishment of the Navy League in 1894 The 
pape r had, too, the first nows of Mr Gladstone’s resignation 
ind tiu a[)pointmont of Lord Roseliery to succeed him But 
though the Fall Mall under Mr Cust had outshone all its 
com pi titors, its inde])endence of those business considera- 
tions which ultimately ap}X}al to most proprietors hardly 
n [»rc Stilted a durable state of affairs , and eventually the 
rc 1 itions lietweon proprietor and editor became strained 
In I cbruary 1896 Mr Cust and Mr Iwan Muller parted 
company with the Fall Mall Gazette^ and were succeeded 
in their appointments by Sir Douglas Straight and Mr 
JJoyd Sanders, the latter of whom retired in 1902 A 
moR moderate jiGlicy was now pursued The Fall Mall 
w IS the iirst London ])aper to announce the critical char 
acUr of Mr Gladstone’s last illness , while its denunciation 
of the use of vatertube boilers in the Royal Navy pro 
duced a Parliamentary Committee of Inquiry The Fall 
Mall publialied its 10,000th number on 14th April 1897 
bounded in 1880 by Mr H Hucks Gibbs (afterwards 
Lord Aldenham), with Mr Frederick Greenwood as editor, 
the Bt Jameses Gazette represented the more 
literary side of Tory journalism 
Qmttl opposition to the new Liberalism of the 
changed Fall Mall Gazette, it was in fact 
meant to carry on the idea of the original Fall Mall as 
Mr Greenwood had conconed it, and was more of a daily 
review than a chronicle of neivs In 1888, the paper 
having then been sold to Mr E Stomkopff, Mr Greenwood 
retired and was succeeded as editor by Mr Sidney Low 
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(1888-97), who had as his chief assistant-editors Mr S. 
H Jeyes (till 1891) and Mr Hugh Chisholm (1892-97), 
the latter succeeding him as editor (1897-1900) The 
paper was for many years conspicuous for its hterary 
character and for the number of distinguished literary 
men who wrote for it, some of whom first became 
known to the public by means of its columns Among 
its contnbutors were Sir J Fitagames Stephen, Sir 
Henry Maine, Mr H D Traill, Mr Edmund Gosse, Mr 
Coventry Patmore, Mr J M Bwie, Mr Rudyard Kiplmg, 
Mr (afterwards Sir) Gilbert Parker, Mr Antihony Hope, 
Mr F S Pulling, Mr David Hannay, Mr T K Kebbel, 
Sir Walter Armstrong, Mr J K Stephen, Mr Sutherland 
Edwards, Mr Marcus B Huish, Mr J R Fisher, Mr 
Walter Low, Mr Pett Ridge, Mr Harold Boulton, Mr H 
A Kennedy, Mr W B Wo^gate, Dr A Shadwell, Mr 
Henry Newbolt, and Mr W P James In 1895 Truths 
not prejudiced m favour of a Conservative journal, 
described the St Jameses as the best -edited paper id 
London It was one of the earliest supporters of the 
Imperialist movement, and between 1895 and 1899 was 
the chief advocate in the Press of resistance to the foreign 
bounties on sugar which were rmning the West Indies 
In 1899 the course taken by Sir Michael Hicks-Beach 
m reduemg the fixed charge on the national debt had 
previously been advocated m its columns alone In 1898 
the sum of £1000 was raised through the medium of the 
St Jameses for endowing a cot in the Great Ormond Street 
Children’s Hospital in memory of Lewis Carroll It may 
be recalled that under Mr Low’s editorship a protest was 
made on behalf of bom mores by the omission of any 
report in the columns of the St Tames^s of the Oscar Wilde 
tnal in 1895 This action obtained commendation m 
responsible circles, and notably from Lord Chancellor 
Halsbury, but in practice the circulation returns indicated 
that, while verbally approving the course taken, people 
bought other papers which contained an account , and the 
suggestion which was made that judges should in such 
cases order no report to be published failed to obtain much 
support During the years immediately following 1892, 
when the Fall Mall Gazette again became Conservative, 
and the competition between Conservative evening papers 
became acute, it was increasingly difficult to carry on the 
St Jameses on its old lines so as to secure a profit to tht^ 
proprietor, and by degrees modifications were made in 
the general character of the paper, with a view to its 
containing more news and less purely literary matter 
But it retained its original shape, with sixteen (after 1897^ 
twenty) small pages, a form which the Fall Mall abandoned 
in 1892 In 1900 Mr Theodore Cook, who had been 
assistant editor since 1898, became editor for a brief 
period, and subsequently Mr Ronald MacNeill acted 
m this capacity, with Mr W D Ross as manager The 
St James's Bvdget, which up to 1893 had been a weekly 
edition of the Gazette, was then turned into an mdependent 
illustrated weekly, edited from the same office by Mr J 
Penderel Brodhurst, who had been on the editorial staff 
since 1888 , and it contmued to bo published till 1899, 
when Mr Brodhurst retired and the Bvdget was converted 
back into its earlier form 

The Globe (pnnted on pmk paper), founded m 1803, is 
in the later penod associated with the name of Mr George 
Armstrong, who, first joining its staff in 1872, 
became editor and proprietor, and m 1892 was * ^ 
created a baronet In 1895 his son, Lieutenant G E 
Armstrong, became editor No London paper changed its 
character in later years less than the Ql^, both in policy 
and in methods Aggressively Conservative sinoe 1868 
in politics, It maintained its reputation for straightforward 
criticism and well digested news One of its regular 



HALFPSIOnr] N E W S P 

features was its ** turnover,” a miscellaneous article always I 
appearing on the last column of the front page and turning I 
over on the second , another was its By the way ” column, I 
containmg smart paragraphs and hm mots , and in recent 
years its articles on naval topics were consistently well 
informed Among those connected with the paper, the 
most prominent has been Mr W T Madge, the manager, 
who also started and edited the People (1881), a popdar 
Sunday journal for the masses 

When the Pall Mall ChtieUe was sold to Mr Astor in 
1892 and converted into a Conservative organ, Mr E T 
Cook, the editor, and most of his stajQT, resigned, 
and in 1893 they came together again on the 
OrnttL Gazette^ newly start^ for the 

purpose by Sir Q Newnes as a penny Liberal 
evening paper It was printed on green paper, but the 
novelty of this soon wore off The paper was conducted 
on the lines of the old Pall Mally and it had the advantage 
of a bnlliant political cartoonist in Mr F Carruthera 
Gould In 1895 Mr Cook '^as appointed editor of the 
Daily NewBy and his place was ably hlled by Mr J 
Alfred Spender, who had been his assistant - editor 
Apart from Mr Gould’s cartoons, the Westminster became 
conspicuous in London evening journalism for the admir 
able tone of its leading articles, and for Mr C Duguid’s 
excellent City notes One of its greatest successes was 
the original publication of Mr Anthony Hope’s Dolly 
Dialogues ” 

The Evening Standard, founded as we have seen in 1827 
as the Standardy has long been the evening edition of the 
morning paper It is distinguished by the peculiarly 
full and detailed character of its rejiorts of the day’s 
news (h Ch ) 

The Halfpenny Press 

One of the problems and surprises that have resulted 
from the cheapening of telegraphy, of mechanical methods 
of production, and of the desire to read, is the modem 
halfpenny newspaper It is, however, by no means so 
new as may appear For its origin we must go back 
to the middle of the 16 th century, when the Govern 
Origiasoi Venice sent out occasional bulletms 

thebMit'- of information on political and public affairs, 
psaay These leaflets were called Fogh di Avvisty 
PreMM, gazzotta, 

a com worth a fraction over a halfpenny Thus arose 
the use of the word “gazette” as a common term for 
a newspajicr, and it is noteworthy that it originally 
meant what we now know as a half|)enny In England 
we find the first mention of inexpensive news sheets 
towards the close of the 17 th century, when a number of 
halfpenny and farthing Posts sprang into existence, and 
appeared at more or less irregular intervals These con 
sisted of small leaflets, containing a few items of news — 
sometimes accompanied by advertisements — and were 
commonly sold in the streets by hawkers The increase 
of these newspapers, and especially the growing practice 
of inserting advertisements, led the Legislature to con- 
template a stamp tax of a penny per sheet on all news 
publications As a protest, a curious pamphlet — of which 
a copy IS preserved in the British Museum — was issued 
in 1701, and sheds an interesting light upon this early 
phase of cheap journalism The pamphlet is entitled, 
“ Reasons h/wmhly offered to the Parlmment on behalf of 
several persons concerned in ike paper mahnqy prinirng, 
and publishing of the halfpenny newspapers ” It states 
that five master printers were engaged in the trade, which 
used 20,000 reams of paper per annum The journals are 
described in the following terms “ The said newspapers 
have been always a whole sheet and a half, and sold for 
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one halfpenny to the poorer sort of people, who are 
purchasers of it by reason of its cheapness, to divert 
themselves, and also to allure herewith their young 
children and entice them to reading , and should a duty 
of throe halfpence bo laid on these mean newspapers 
(which, by reason of the coarseness of the paper, the 
generality of gentlemen are above conversing with), it 
would utterly extinguish and suppress the same” The 
pamphlet goes on to say that hundnds of families, includ- 
ing a considerable number of blind people, wore supported 
by selling the halfpenny journals in the sticets 
In 1712 a tax of a halfpenny jier sheet was imposed, 
and the cheap newspapers at once ceastd to exist This 
tax on the press was increased from time to time, till m 
1815 it stood at fourpence per sheet The usual price of 
newspapers was then sevonpence a copy From these 
facts it seems highly probable that, had not the 8tam]» 
tax been imposed, the halfpenny paper would soon have 
become the normal type, and would have continued so to 
this day In 1724 a committee of the House of Commons 
sat to consider the action of certain printers who wtrt 
evading the stamp tax by publishing cheap newspajiers 
under the guise of pamphlets. They found that there 
were then two Halfpenny Posts published in London, one 
by Read of Whitefriars, and the othei by Parker of 
Salisbury Street There were also throe i^eekly jiapcrs 
issued at a halfpenny a copy The tax, after several 
reductions, was finally repealed on 15th Juno 1855, and 
a rush of cheap papers immediately follo'aed 

The first m^ern English newsimper to bo issued at a 
halfpenny was the London Evening News — afterwards 
known as the Day It was startetl m 1855, 
but soon failed to meet expenses, and disappeared London 
from the scene Between twenty and thirty tnliponny 
local papers were at once started in London, of 
which the following were issued at a half|)enny — Cleilen 
mil NewSy Time o’ Day foi Horton, Islington Gazette^ 
Islington Times, Lambeth Olmnm , Noi th London Record, 
St LnJeds News, Shoreditch Observe} , South London 
Tunes, and Westminster News Of these it is interesting 
to note that the Clerhenwell News became the Daily 
Chronicle, while the Islington Gazette still survived in 
1902, though not as a daily new8i)aper The times, Iiotv 
e>cr, were not then ripe for fresh ventures in halfpenny 
lournalism The high price of i)aper, the slowness of 
production, the limited income fiom advertisements, and 
inadequate means of distribution, were all against these 
cheap journals, and one by one they had to raise their 
jirico or die Not infrequently they did both In 1868 
appeared the Echo, the first of present day evening papers 
to be issued at a halljienny It was published by Messrs 
Cassell, Fetter, and Galpin, and had for its first editor, 
until 1875, Mr (afterwards Sir) Arthur Arnold (1833- 
19021, who afterwards became M P for Salford (1880- 
1886), and chairman of the London County Council 
(1895-96), and was well known both as a wnter and 
traveller, and as founder of the Fiee Land League (1865) 
Baron Albert Grant (1830-1899), the pioneer of modern 
mammoth company promoting,^ afterwards took it in 


* Albert Grant, who took that name though his fathers was 
Ootthelmer, was given the title of Baron b> King Victor Fmmanml 
of Italy in 1868 for his services in connexion with the Milan pic tine 
gallery He made a large fortune bj company promoting, and in 1 865 
became M P for Kidderminster He betanu a prominent public 
character in London In 1873 he built Kensington House a vast 
mansion close to Kensington Palace, which in 1883 was demolished 
and the site seized by his creditors In 1874 he bought up Leicester 
Square, converted it into a public garden, and presented it to tiie 
Metropolitaxr Board of Works But soon afterwaids he failed, and 
from 1876 to his death he constantly figured in the law courts at the 
suit of his creditors 
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hand and wasted a fortune over it After passing through ' 
troublous days, it was finally put upon a sound basis and 
turned into a commercial success by the shrewd judgment 
and untirmg energy of Mr Passmore Edwards In the 
following year appeared at Darlington the Northern Echo^ 
which claims to be the first half|>enny morning daily ever 
issued in any land, though it is on record that the one 
cent morning journal is of older oiigin in the United 
States Next came the Evening Newe^ vhich ^as begun 
at a halfpenny in 1881 as a Liberal organ, but 'was 
shortly afterwards bought by a Conservative syndicate 
It saw stormy times, and at the end of thirteen years it 
had absorbed J&298,()00 and was heavily in debt Its 
shares could then be purchased for threepence or four- 
pence each In August 1891 it was purchased by Messrs 
Harmsworth for £29,000, and entered upon a career of 
prosperity On 17th January 1888 the first number of 
the Star apj^and, under the editorship of Mr T P 
O’Connor (b 1848), as a lialfjHjnny evening newspajier in 
support of Mr (tladstono’s policy When Mr O’Connor 
loft the papii, Mr J1 W Massingham became its editor, 
and subsequently Mr Lniest Parke From the first it 
warmly eHjioused the cause of the working classes In 

189 i Mr T P O’Connor founded the Sun^ which eventually 
passed hrst into the hands of Mr H H Marks and then 
intcj those of Mr Ihjttomley 

Tw 3 morning paj>ers at the popular price of a halffienny 
aiqHjared in the sjinng of 1892, the Miyrmnif and the 
Muminq Lemhi They raced for jiriority of publication, 
the former winning by a day The Mominq Leadei^ 
under the same management as the ^Star, was still flourish 
ing in 1902, but the Morning had but a brief caioer The 
I)adt/ MaiL which was originated by Mr Alfred Charles 
Ilarmswoith (b 1805) and ajipcared m 1896, was the first 
halfpenny morning newspajier to jilaco at the disposal of 
its ruulpis a news service comjieting with that of any of 
the higher juiced newsjjajiers It claimtd by 1902 a 
itgiilai circulation of about a million cojiies daily (and 
had occasionally sold as many as 1,500,000 copies of a 
single issiu ), and it was jiroduced simultaneously in London 
and Maiuhestci, the whole of the contents being tele 
grajihod nightly The Daily Eigiress^ foiuuhd by Mr 
C^rd Ai thill Ptaison (b 1806), first appeared in 1900, and 
won a largi ilniitHc by its eminently readable qualities 

The Pritish jirovinc al jiress, which hod its origin in 
BritiBb 1090, wh n the Jrorcester Dostimm — now known 
provtmeimt as Ihnown Worcester Journal — was started, ad 
hmlfpBaay \anctd by leaps and bounds during the latter 
pmpen century (see also below) In 

creased facilities for the distribution of news resulted m 
the establishment ot daily nowspa})ers m all the jirincijial 
towns, and a largi jiroportion of them were in 1902 sold 
nt the popular jinco of one halfpenny, practically all the 
evening journals lx mg issued at this jirice A list compiled 
at the eoinmeneomcnt of 1 902 gave tlie names of eighty 
seven halfpenny daily newsjiajiers jiublished in English pro 
vincial towns, a considerable number of these being morning 
journals Of these, sixty two had been issued since 1870, 
those bearing earlier dates of origin being in most cases 
sheets which formerly wcie issued at a jienny or more, but 
had subsequently reduced their jiriccs An examjile of this 
may be seen in tlie Leeds Mercury^ which was issued in 
1718 at three half|Hmce Owing to the imposition of the 
stamp tax its price gradually mcreased, until m 1797 it 
stood at sixjience, when its circulation was only 800 
cojnos With the remo\al of the tax its price was reduced 
and it became one of the most popular of Yorkshire jionny 
newsjiajiers In 1901 its jiriee 'was lowered to a halfjienny 
and at the same time its news service was greatly improved, 
with the result that its circulation grew rapidly, and it 
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proved more profitable at a halfpenny than it had been at 
a Jienny Of halfjienny morning newspajiers existing in 
1902, the first to be published at that jirice was, as has 
been stated above, the Northern Lcho^ which was issued 
at Darlington in 1869 It may be interesting to note 
that of the eighty seven halfpenny dailies issued in Eng 
land in 1902, twenty nine claimed to be Liberal in polities, 
twenty three Conservative or Umonist, and nineteen inde 
pendent, while the rest did not indicate their tendency 
Of the sixty two that were issued smee 1870, twenty seven 
apjieared between 1871 and 1882, nineteen between 1882 
and 1892, and sixteen between 1892 and 1902 bcotland 
at the close of 1901 had eleven half jx^nny dailn s, thiee 
being morning jiajiers , Ireland had seven, and Wales four 
The growth of the halfpenny newsjmjxr has been 
practically a simultaneous one throughout the civilized 
world This has been notably the case in the 
United States, I ranee, and Great Britain The 
general tendency in ncwsjiajper jiroduction, as in bbm ** 
all other branches of industry, has been towards 
the lowering of jirices while maintaining excellence of 
quality, exjienonce having jiroved the advantage of large 
sales with a small margin of jirofit over a limited circula- 
tion with a higher rate of profit The development — and 
indeed the j^ossibility — of the halfjienny daily pajier was 
due to a number of causes oj^erating together during the 
latter half of the 19th century Among these, the first 
jilace must undoubtedly be given to the cheajioning of 
jiajier, through the introduction of wood jiulji and tlie 
jx^rfecting of the machineiy used in the manufacture 
hrom 1875 to 1885 jmjier ehcapened rapidly, and it has 
been estimated that the introduction of wood jmlji tieblcd 
the circulation of newspajiers in England Keen com 
jietition in the jmjxir tiade also did much to lower jirices 
At the same time the prime cost of newsj)aj)ei production 
was increased by the introduction of imjiioved machinery 
into the jinnting ofticc The growth of advertisements 
must also be taken into account in considering the tvolu 
tion of the halfjienny journal The income fiom this 
souice alone made it jiossible to embaik ujion journalistic 
enterjiriHOs which would otherwise have been sinijily to 
court disaster At the same time, a jirojxily managed 
halfjienny jiajier should show a substantial jiroht, altogc ther 
apart from the income that it deiives from advertisenu nts 
The jiojiulai journal of the jin sent day does not, how 
ever, owe its existence and buecess merely to questions of 
diminished cost and improved methods of jiro 
duction Its favourable rccejition points to a 
change that has come over the jmblic mind 
The modirn reader demands news lather than 
ojnnions, and he likes his news in a brief, handy form, so 
that ho can see at a glance the main facts without the 
task of reading through wordy articUs This is esjiecially 
the case with the man of business, who desues to master 
the news of the jiast twenty four hours as he travels to 
his office in the morning It is to economize time rather 
than money that the modern reader would often jirefer a 
halfpenny paper , while the man of leisure, who likes to 
jieruse leading articles and full deserijitive accounts — 
often written by most able thinkers and skilled htieraleurs 
— finds what he needs in the more highly priced journals 
It IS not, then, to the peojile who cannot afford a jitnny 
that the halfjxsnny jiajjer makes its appeal To say that 
it 18 read by “ the man in the street ” is after all not to 
disparage it, for it is “ the man in the street who goes 
to the jxill and governs his country The growth of 
education must also be borne in mind when endeavouring 
to account for the halfjienny jiaper It is hajipily a very 
rare thing now to find a young man or woman who can- 
not read, and every jierson who can road wants to know 
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the news Even the poorest person docs not hesitate 
much over the expenditure of a halfiienny when an in 
tt resting lino on the contents bill arrests his attention 
and awakens his curiosity The halfpenny paper in 

England has not had to contend with the opposition that 
the iicnny newspaper met from its threejieimy contem 
poraries in the ^fifties and ’sixties This is largely duo to 
the fact that in most cases the contributors, paper, print 
ing, and general arrangement of the cheaper journal do 
not leave much room for criticism Mr Q A Sala’s 
famous complaint that the reporters of the older sheets 
objected to work side by side with him when he repre 
seiited the first penny morning newspaper, through fear 
of losing caste, does not apply, for in the United King 
dom, France, and the United States the cheap journals, 
owing to their vast circulation, are able to oflfer the best 
rates of lemuneration, and can thus command the services of 
the best men in all the various departments of journalism 
Turning now to the growth of the cheap press abroad, 
the first irench newspaper ever published may be fairly 
called a halfiienny one The Gazette de Pans 
was established by Theophrastus Renaudot — the 
founder of the Mont de Pieti, or pawnshop — 
in the year 1631, at the ])rice of one parisis or six 
centimes At first the Gazette consisted of four small 
pages, increased in the following year to eight and some 
times to ten It still existed in 1902 as an oigin of the 
Ijcgitimist party, though its circulation wis presumably 
very small and its price had been advanced Le Petit 
loumal was founded in 1863, and may be regarded as 
the modern pioneer of the French halfpenny f)ress It 
claims to have attained on occasion a circulation of 
1,012,050 copies, and dispenses almost entirely with 
advertisements Le Petit Tounial has a close rival in / 1 
Pitxt Parmen and in Le Journal The sou was m 1902 
the recognized price of Parisian newspapers, of which 
there were about sixty, comparatively few being dealer 
French journalism showed a slow but sure change, the 
leuilleton giving way to news Le Matin^ which in 1902 
was in its nineteenth jear, claimed that it was the only 
h rench journal leceiving by special wires the litest mws 
of the whole woild, and it had an advantage in liaving 
arranged to obtain the news service ot the London 
Ihrnes In many respects it olh red rem irkable value for 
the money Of a very difterent type arc LJnti ansigeant, 
edited by M Hcmi Rochefort, and La Libre Parole, con 
ducted by M E Drumont, both affording reading matter 
of the most flamboyant type at the popular price 

To enumerate all the other Parisian newspapers at fivi 
centimes would be a lengthy task, but the following are a 
few of the best known — UPcho de Paii\ an excellent 
ncwspapei, m its nineteenth year in 1902, ind VLclait, \ 
typicul news sheet La Fronde, in its sixth yeai in 1 902, 
enjoyed the unique distinction of being nunaged, edited, 
and written by women only, the dn evince being Madame 
Marguerite Durand La Ei^puhhque represented the pro 
gressive Republican party since 1872, and La Petite Rt 
puMique had expounded the views of the Socialists since 
1875 Jja Lanteme m 1902 had seen a quarter ot a 
century, and Le Journal, which claimed to bo the only 
French journal appearing every day with six pages at 
least, was eleven years old It may be mentioned that 
six pages IS a favourite size for a French halfpenny 
paper Le Radical was in its twenty second year, and 
VAutoritd, under the political direction of M Paul de 
Cassagnac, in its seventeenth 

In Belgium the halfpenny pajicr is decidedly iiopular 
and well established Among others may be noted La 
Chrmique, which in 1902 was in its thirty -fifth year, 
VBtode Beige (founded 1869), an eight-page jiapcr, one 
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half of which consists of advertisements , and La Gazette, 
a }ear younger Le Pttit Bleu makes free and effective 
use of illustrations, and in 1902 wis in its ninth year 
Le Sotr, Le National Bruxelloi'^, and La Refoime, which 
last 18 often illustrated, are sold at the umarkablj low 
price of t\^o centimes (one hlth of a penny) pei cojiy 
These cl urn to bo the cheapest journals in tht woild 
Each IS a foui page papei, well tditid, and possessing a 
very fair news service The fiist w is in 1902 sixteui 
years old, and the last nint teen 

In Italy all the papers, with a \try iiw excc])tions 
wore in 1902 sold at live centtsiiui Among otlins may 
be mentioned La Tnhuna, whuh (iijoys in cm client 
news service, and gives very complete accoiiiitb ol tin 
debates in the Italian Parliament Publislud at Ronn, it 
was m its twentieth jaar II l^ecolo, which in 1902 wis 
thirty seven years old, and the Conicie della ^Soa, wliiih 
was twenty seven, arc both issued fiom Milan , while La 
Stampa, a new Piedmontese gazette, has its juiblishing 
offices at Tuiin Italy has also its hilfpeiiny illubtiated 
press, of which a good example is seen in II l^ecolo 
Illmtrato, fourteen jiais old in 1902, which is admirably 
produced 

Iht tendency towards extreme cheapness had not ytt, 
in 1902, influenced the Gennan piess to so great an 
extent as in some other European countries, though it is 
decidedly leaning in that direction Dei Lokal Auz^eigtr 
was founded at Berlin by August Schorl, who had gained 
his journalistic experience in America, and wns ynepared 
to introduce entirely novel methods into the latherland 
The new journil was publislud on Sunday mornings, and 
de liven d free for two and a half pfinnigs per copy, a 
bum about equil to one farthing It was subsc (juditly 
converted into a daily paper, and the price was consider 
ably advanced A typical (firman halfi>enny newspajicr 
18 seen m Dos Kleine Jouinal, publislud in Beihn at live 
pfennigs It is occupied mainly with finance and trade 
announcements An attempt was made at Vienna in 
1902 to estiblish a paper, the Neue Zntmiq, at om 
kieuzer (one fifth of a penny), but it lived onlj two 
months 

In Bvntzvrland, La Tribune dt Gemvc, founded 1878 
18 published at ^l^o centimes, and is a leading papei of it< 
class bpain is represented by H Coneo, foundtd 1879, 
which IS published in Madrid at five centimes It has an 
ingenious arrangement by which the inevitable fi uillcton 
18 80 printed that it may be cut off and foldi d into book 
form In a (heap paper has not much eni outage 

ment, but the l^^wtt contiives to flourish at the equnalcnt 
of a halfpenny Pesti Iliilap is a llunqai lan paper, 
published at Budapest It contains twenty four pages— 
of which SIX are ad vertiscnu nts — and costs eight pfen 
nigs Though this is more than a halfpenny, it is Jess 
than a penny, and the PtsU Hu lap is certiinly a low 
priced newspaper 

Down to the yeai 1833 there wen no cheap newspaper 
in AnvLiKa The usual price was six cents, and no journal 
had a sale of over 5000 copies On 1st January 
1833 the Morning Post was started in New York 
at two cents per copy This was quicklj rediieed 
to one cent, but the paper lived only thru weeks On 
the 3rd Sejitember following, the New York ^Sun wis 
founded by Benjamin H Day It sold at one edit until 
the outbreak of the war, when the gencial rise in priu s 
sent it up to two cents, where it remained Tin lust issue 
of the Morning Herald of New York, owned by James 
Gordon Bennett and Company, ajipearid on 6th May 
1853 at the price of one cent It consisted of four pages, 
measuring 30 inches by 24, with four columns to the 
jiagc Vigorous competition followed, and the ri\al one- 
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cent iMipertj adopted tacticH which were as ingenious as 
they were novel in the newspaper world The Herald^ 
thLUy Tribune^ T%nu%, and World of New York all started 
at one cent There were m 1902 an immense number of 
one cent journals published in various parts of the United 
Htates, and fresh ones are continually appeanng As an 
example of the enterprise with which they are conducted, 
mention may be made of the Journal and World of New 
York, and the of Philadelphia These and many 
others often give fourteen or sixteen big pages in return 
for the purchaser's cent (a c h* ) 

British Provincial Newspapers 

The London newspajier rone extends eastwards to Ips 
wich and Norwich, northwards to Ijeicoster, and westwards 
to Bristol In 1870 its northern limits were Nottingham 
and Birmingham Imjiortant daily newspapers had then 
been established m every great centre of intellectual, 
industrial, and mercantile activity The abolition of 
the duty on advertisements in 1853, of the stamp 
duty in 1855, and of the papr duty in 1861, ojxsned 
the way for a chca[) ])n^H, and within ten years of 
the abolition of thi paj)ti duty jnnny morning news 
jiapers had taken up eonimanding positions in Pdin 
burgh, Glasgow, Dundee, and Alxjrdein, in Liverpool, 
Mancht stt r, Leeds, Bradford, Newcastle, and Shefheld , 
in Ihrmingham and Nottingham , in Bristol, Cardiff, and 
J^Iymouth, and across St George’s Channel in Dublin, 
Cork, Belfast, and Waterford llaltponny morning news 
papers (sec aV>ove) had also come into existence Jn 
1859 tlio Dundee Courm was started At Exeter two 
old papers published twi(( a week — the Daily Gazette 
m 1863 and tin Weetetn Times in 1866 — began to issue 
halfptiiny morning tditions on four days in the week 
At Brighton in 1868 the Sussex Daily News was started as 
a halfpinny morning pajar, but has since lieen advanced 
io a penny Evening newsi»aptrs, too, had come into 
txistence 33ic most successful were the Manchester 
Dvenimf News and tlu Glasgow Citizen , but there were 
also pros) K ions cvuiing jiajiers at Birmingliam, Shields, 
FxtU r, Bolton, Biadford, Leeds, and Brighton l4actically, 
liowovir, jnovincuil newspa|)er8 at the close of the 'sixties 
consist td of the |K_nny morning newspapers and the old 
<ounty wtcklns, with a few weekly pajiers of more recent 
< I cation in great towns Since then there has been an 
enormous inert ase in the number of evening newspa|)crs, 
a smalh r addition to the number of both penny and half 
penny moining paptrs, and some increase also in the 
weekly ])r< ss , but the great change effected in provincial 
journalism iluring tin last thirty years of the 19th century 
18 in the ( haracter rathei than in the number of the news 
liapt^rs prodiued 

Ho far as the me rease in the number of morning news 
f>a|>crB IS concerned, polities have been a powerful influenc*e 
Dissensions amongst Irish Nationalists led in 1891 to the 
establishment of the Ihddin Daily Independent and its 
evening ally tlu Evening Herald as Independent Nationalist 
newspajieis, in opposition to the Freemamls Journal and 
its evening pajnr the Evening Telegraph, and in 1897 the 
Nation, a powerful Irish weekly in the days of ** Young 
Ireland" and while it was owned and edited by the 
Sullivans, was brought out as a daily newspaper In 
Newcastle on Tyne the adhesion of the Newcastle Chronicle 
to Unionism opened the way for the Newcastle Daily 
Leader in 1885 as a Liberal paper , and this journal, with 
evening and weekly pajier attached, is amongst the few 
new morning newspapers that have in recent years been 
begun with success Other places in which morning penny 
newspapers have been successfully started, as a rule to 
supply a political want, are Aberdeen, York, Huddersheld, 
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Manchester, Ipswich, Norwich, Cardiff, and Swansea. 
Halfpenny morning newspapers have increased in number 
to almost as large an extent as their penny contemporaries 
At Darlington in 1871 the Northern was started , and 
a few years later, when Mr W T Stead became its editor, 
the very advanced views that it advocated goaded the 
Conservatives of the district into the production of a rival 
jiai^r, the Ncyrth Star Bnghton was again given a half- 
penny mormng paper in 1896 , and the close of the century 
was signalized by an eruption of morning halfpenny news- 
papers in Middlesbrough, Newcastle, Shields, and Sunder 
land, all the outcome of a labour dispute in the ofhee of 
the Newcastle Jjeader, and all issued from Newcastle by 
the same publisher A still more recent development, the 
ultimate results of which remain to be seen, is the creation 
m provincial centres of halfpenny morning newspapers in 
connexion with liondon half|>enny morning journals This 
movement has been inaugurated by Messrs Harmsworth 
and Messrs C Arthur Pearson and Co , who have invaded 
Birmingham, Liverpool, Manchester, Leeds, Newcastle, 
and Glasgow with halfpenny morning papers that repro 
duce in the provinces the leading characteristics of the 
Daily Mail and the Daily Express 

Except in s{)ecial cases, provincial newspapers began as 
strictly local journals Manchester held an exceptional 
position Commercially the centre of a trade that extended 
over the whole of Lancashire and part of Cheshire, and 
politically the headquarters of advanced views on social 
and economic reform, the Manchester press from its 
earliest days regarded current events from a national point 
of view, and influenced opinion throughout Lancashire, 
Cheshire, and northwards to Carlisle The Leeds Meicm y 
from its mception was given a character of its own by its 
founder and first editor, Mr Edward Baines, whose family 
have left an impress jiot only upon journalism but upon 
literature in the north of England hor many years the 
Leeds Mercury admitted neither racing news nor notices 
of theatres to its columns, but it was a powerful infiuenci 
both in morals and politics in the northern districts of 
Lancashire and Yorkshire In Northumberland and 
Durham the Newcastle Chronicle had some influence out 
side its stiictly local sphere It was in Scotland, howevci, 
that localism was first thoroughly broken down The 
Scotsman, under the managership of Mr Law and tht 
editorship of Mr Alexander Russel, led the way It 
collected nows from the whole of Scotland, opened an 
office in liondon, made special airangenients for securing 
home and foreign news, made liberal use of the telegraphs, 
reviewed books, discussed general as well as local topics, 
supplied full parliamentary reports, and in fact reahzed the 
present ideal of a morning newspaper On the business 
side, means were taken to circulate the paper all over Scot- 
land by the early morning trains Glasgow is a better 
centre than Edinburgh for distribution in the west of 
Scotland, a publishing office was therefore opened in 
Glasgow, and a special train engaged to take the Scotsman 
to it for distnbution over the west of Scotland The same 
policy was adopted at Perth for the north of Scotland 
The Glasgow Herald met this action by arranging for 
simultaneous publication in Edinburgh, and it and the 
Dundee Advertiser were equally active in improving their 
news supply and perfectmg their London arrangements 
The Dublin and Belfast news^iapers being more diatmctly 
severed from Great Bntain and from British influence than 
the Scottish press, naturally organized themselves on Irish 
lines, the Dublin becoming national and the Belfast more 
distinctly Ulster organs of public opmion But London 
connexions were mdispensable, and the leadmg Irish news- 
pa{)er8 were earned along m the stream of general advance 
For a time the Enghsh press rather lagged behind. Even 
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Manchester did not mo\6 forward so resolutely as Scotland 
A remarkable result of the tScotsma/n*8 energetic policy and 
lavish expenditure, under the editorship after 1876 of Mr 
Charles A Cooper (b 1829), has been that it has killed 
«veiy other morning newspaper m Edmburgh The Daily 
JievteWf once the organ of the Free Church, and the Mditir 
hwrgh Coumntf the oldest Conservative newspaper in Scot- 
lan^ have both disappeared They could not stand the 
Scotsman*s pace A courageous attempt was made by the 
Liberal party, after the ScoUnuin became Unionist m 1886, 
to run the Scottish Leader To comi)ete with the Scotsman^ 
with its more than princely revenue, its splendid organization 
for news supply, and its perfect pubhshmg arrangements, 
required a very long purse The Scottish Leader did not 
succeed. In Manchester the Qwxrdvan has shown enterprise 
on the Scottish lines It has perfected its news supply, 
and promotes circulation by chartering special early trains 
to Creaefor Wales and the south, Leeds for the Yorkshire 
district, and Wigan for the north of England The 
Manchester Examiner^ once the leading Liberal paper lu 
the north of England, did not show similar enterprise, and 
when it abandoned its traditional advanced Liberalism for 
Liberal Umonism it forfeited wliatever remained of its old 
popularity, and died The tendency is for one great news 
paper to dominate a district, and success falls to the most 
enterprising and most intelligently conducted In 1871 the 
Liverpool Weekly Albion brought out a Daily Album undei 
the editorship of Mr William Hind, whose experience in 
daily journalism was gained on the Scotsman and the 
Dundee Advertiser The new daily was edited on the 
most advanced lines It presenitd both local and generxl 
news, reviews of books, special articles on both general and 
local topics, had special London arrangements, was ex 
ceptionally strong in commercial news, and discussed 
general more than local affairs It failed through defecti\c 
business management , but through its three or four years 
of existence it had given an immense stimulus to the othc r 
Liverpool dailies, and when it was converted into an 
evening paper m 1874, preliminary to its decease in 1887, 
its disappearance chiefly benefited the Liverpool Daily Dost, 
which most closely resembled it in character, and through 
Sir Edward Kussell (b 1834), who became editor in 1869, 
enjoyed political and social connexions and influence, and 
a reputation for cultured criticism m art, music, the drama, 
and literature, that placed it above its local contemporaries 
and in the front rank of provincial journalism 

General causes were now beginning to influence the 
whole provmcial press While the leading journals weie 
content with a merely local circulation, and did not strive 
very vigorously to push into now and distant ground, the 
personahty and influence of the editor was a factor of first 
importance How profoundly the guiding mind of the 
editor might influence the public usefulness of a news- 
paper had been shown by Mr (afterwards Sir William) 
Long, when m 1867 and 1868, at the peril of his life, he 
denounced m the Shield Telegraph the iniquities of 
rattening” and the trade union terrorism of the saw 
grmder Broadhead How powerful the personality of the 
editor still is, and ever must be, was shown by the 
strongly pro- Boer” attitude maintained by the Man 
chestei Guardian, under the guidance of Mr C P Scott, 
MP, from 1899 onwards But even m 1870 it was- 
begmmng to be universally perceived that though the m 
fluence of a newspaper depends upon the sagacity, sound 
judgment, and courage of the editor, its success as a 
business enterprise rests mainly with the busmess manager 
Managers demanded less localism, a wider range of news, 
prompter and fuller reports of all important events, longer 
Parliamentary reports, Parliamentary sketches, verbatim 
reports of speeches by statesmen of the first rank. In the 


early ’seventies such a thing as a full telegiaphic report in a 
provincial morning newspaper of Parliamentary procetd 
mgs, or of a s^ieech by a leading statesman, was almost 
unheard of The Press Association had betn m existence 
a short time, but had not then covered the country with 
its organization Keuter’s foreign news service vtiy 
briefly reported inqx>rtaut e\cnts Lending articles wtre 
written during the day Between 1870 and 1880 a 
complete revolution was cftcited, as the result of social 
and educational changes that luvo already been traced 
Leader writers began to discuss the latest topics News 
papers that had been content to till their columns 
with local news and clippings from London and dis 
tant provincial i)a|x}rs put such mattci aside Iclt 
graphic news crushed it out In February 1870 the 
Government took over the telegraph sjstcm lln 
advantage of the change was imniediatel} felt by news 
jiaiiers and their readers Leading English and lush 
newspapers, following Scotland’s lead, liegan to ojku 
offices in London Soon Fleet Street began to be an open 
directory to the provincial press — Fnglish, Scottish, nid 
Irish The Scottish and the leading Irish newspapers of 
necessity, the wealthiest and most ejitcrprisiug English 
[laiKjrs foi convenience and advantage, engaged sjiccul 
wiies Others that were near enough to London to do so 
'secured London news and advertisements by railway, and 
completed their news supply by a libeial use of tin 
telegraph Commeicial news, both home and foreign, 
esjiecially American, was expanded The Pi css Associa 
tion spread its news-collecting organization o>tr the whole 
country, and was stimulated to actnitj by the rising 
opposition of the Central News All tins energy had its 
counterpart in the business side ot the press Kipid 
‘ lierfecting” printing machines were introduced, and 

newhpajitr managers found themselves in possession of 
ntwsjiaiiers full of tin latest news, and procurable in 
practically unlimited quantities By the use of special 
tiains and other organizations, circulation iiureased a])au 
The develojmient of news agencies, and their univeisil 
emplojrment, tended to pioduce sameness m the ]>ro 

Miicial press hrom this fate the more enteri>risnig 

journals saved tliemsclvis by sjx.cial liondon letters, 
Pailiamentary sketches, and other sjiecial contributions 
In 1881 the reporters’ gallery in the House of Commons 
was opened to some provincial ncwspa{>ers, and thcs< 
accordingly enjoyed new facilities for sjiecial efloit iiid 
distinction A moie important mattci, however, w ts 

the bombardment of Alexandria and the 8ub&e(|uent 
Egyptian war The leading provmcial newspapers had 
already emancipated themselves tioni localism, and in 
general news and criticism had risen almost, if not quit( , 
to the average level of the first class London journals 
Now they were to step abroad into the field of w n 
Singly or m syndicates, or by arrangement wnth London 
journals, the leadmg pio\incial newspapers sent out wai 
correspondents, and were able to rtcoid the history of 
events as promptly and fully as the metropolitan pre ss 
The first syndicate to send out war correspondents was 
formed by the Glasgow News, the Liverpool Daily Dost, 
Manchester Courier, Birmingham Gazette, and Western 
Morning News By this combination two very able 
correspondents were sent to Egypt, and the new departure 
was attended with complete success The Central News 
also sent out war coriespondents to Egypt and the Sudan 
During the South African war the Piress Association, in 
cot\)UDctioR with Reuter’s Agency, employed correspond 
ents, as well as the Central News The leading provincial 
newspapers, however, all formed syndicates amongst them- 
selves to secure war telegrams, and m many cases made 
arrangements for the simultaneous publication of the 
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letters and telegrams of leading London journals The 
result was that m the se provincial journals during the early 
and most exciting iieriod of the war there was a fuller 
and lictter supply of war m ws than in the London press 
This system of securing simultaneous publication, in pro 
vindal newspafiers, of sjiecial contributions to London 
morning newspaticrs was afterwards still further extended, 
and articles of exceptional interest that have been specially 
prtj)aitd for London journals may now lie found on the 
same day in some of the leading provincial newsjiajiers 
lly the btgmning of 1880 the country had fallen upon 
a ptnocl of low prices, and extia expenditure upon war 
ttkgiams and on an inijiroved supply of general news 
was to a considc^rable extent balanced by the reduced 
ccjst of papei Under the stimulus of cheapness the news 
sheet was enlarged More adveitiscments, more news, 
more varied eontiibutions, tilled up the additional space 
The cost of composition inercastd, and, though circulation 
and revenue me leased also, there was some danger to the 
margin of profit Again invention came to the rescue 
Type setting mac limes had lieen invented even liefore web 
printing ma< limes came into use, but had not been turned 
to practical serviee The experimental was now to pass 
into tlie piactieal stage In the Eighties some of the 
leudmg provincial newspapers began to use typesetting 
line limes In this forward step the provinces were far 
ahead of the London papers exeejiting The Times The 
Sauthjmt Daily News—mxco cltad — led the way by mtro 
timing six Hattcrslcy machines These instrumonts 
subst<|ucntly jiasscd into the hands of two northern 
lie wsjupers, and shoitly afterwards the lAvtrpool Comiier 
and the Liverpool Daily Post adopted the Hatterslcy 
initliines on a large scale The Linotype, however, 
wis ckstimd to supcistdo this invention, and now 
all the hading piovincial journals are suiiplitd with 
t>]K sotting lustninients of this pattern The immedi 
ale results of composition by machinery wore important 
luwtr compositors wen rocjuind, tho earnings of those 
employed upon machmts were guatly mcrcasid, and the 
employers’ wages bill was reduced But the public were 
given most of the benefit, for with tho enlargement of 
nowspafais and an increase in their number, the composing 
staffs soon lost to their foimcr numbers, or even beyond 
them, and imicasoci circulation had to meet the increased 
cost of production Another development of newspaiier 
cntcrpiisc was tlm introduction ol illustrations into tho 
daily j)itss So long ago as the first Egyptian wai the 
Lnerpool Daily Post^ under the energetic managoinent 
ot Ml A (1 leans, introduced maps and diagiams to 
illustiate ilic progress of events Some other English 
pi ovine lal newspapers have advanced in this direction, but 
not to any guat extent The displayed advertisements 
which are now so much in evidence, and have found then 
wa> into all I nglish and into some Scottish newspaiiers, 
ire of Aimru in oiigiu Tho leading Scottish ncwsiiainrs, 
more coustrvativo in their habits and stronger financially 
than tho maionty of thoir English contemporaries, still 
resist very laige l>pe and unusual display The h nglish 
newspapers, however, find whole page and double column 
and other display advertisements remunerative, and relax 
their general rules for a eonsideration 

In the genoial aniphlication of news in morning news 
papers, the enlargement of ideas on s])ort has Wn an 
especially remarkable feature In 1870 sporting meant 
horse racing and little moi-e Now it embraces athleticism 
in all its branches, and progiossivo newspapers arc looked 
to for information on football, hoekej, golf, cricket, lawn 
tennis, yachting, boating, cycling, wrestling, coursing, hunt 
mg, polo, running, bowls, billiards, chess, vkc , quite as 
much as for notices of musical and dramatic performances, 
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and of other forms of recreation and amusement No newrs- 
paper objects on principle to the publication of athletic 
news, but some have stnven against the pubhcation of 
betting and other gambling accompaniments of horse-racing 
Amongst these the Leeds Merewry was the most conspicuous , 
but Yorkshire is a great sjiorting county, and though the 
Yorkshire Post^ under Mr Pebody's management, catered 
well for all classes, the Leeds Daily News Company found 
it jiossiblo m 1895 to stait the Yorkshire Sporting Pinl 
In Manchester so long ago as 1871 a Sporting Chronicle 
was successfully started, the proprietors of which in 1885 
liegan also a Sunday Chronicle^ and m 1897 an Evening 
Chronule Liverpool has a Football Echo and a Football 
Express^ published on Saturdays, Sheffield a Football 
Wtyrld, published on Mondays, the Potteries Spatting 
Neivs 18 published daily at Hanley , the Midland Sporting 
Gazette vX Nottingham, and Newcastle on Tyne, Bristol, and 
Newmarket each has a Sporting News 

Some provincial towns with special characteristics present 
journalistic oppoitunities of their own Liverpool with its 
large shipping interest supports a Jomnal o/ Commerccy 
issued daily, which Mr Charles Birchall, its proprietor and 
manager, afterwards published also in Manchester Since 
1877 the Swansea Gazette^ issued daily, has catered for 
the shipping trade of South Wales Liverjiool has an 
exceptionally large Roman Catholic population, which is 
provided with a weekly Catholic Times Leeds, with an 
exceptionally large Jewish quarter, supports a weekly 
Jeivish ErpresSy established in 1894 

Neither in connexion with spoit nor other matters has 
there been any addition to the number of newspapers in 
Scotland comparable to English experience, probably be 
cause the remaikablo completeness of the Scottish morning 
pa|)er8 leaves no opening for comjictitors Ireland has 
exhibited more variety, and new journalistic adventures in 
1 )ublin speak of inci eased Irish prosperity Tho J reeman’s 
Journal Company in 1881 issued Sport as a weekly, and in 
1890 added a daily Spotting News , in 1885 the Irish 
Cyclid aiipeared as a weekly, and in 1888 the Farming 
World and the Soiuil Review 
Desjnte the many changes in provincial journalism 
resulting from the plidiomcnal energy that has been 
brought to bear upon morning newspajiers, the most con- 
sj)i( uous feature in nows^iaper evolution during the period 
under revu w was the development of the evening nows 
paper Foi a long time proprietors of morning news 
])apei8 held aloof They feared that the evening papti 
would damage tho circulation of the morning journal and 
give them only a halfpenny for a penny Tho idea, as 
has been discovered by experience, was utterly fallacious, 
but it was strongly held Even in Scotland, where every 
morning newspaper now publishes an evening paper, the 
pioprietois of the morning newspajicrs were almost forced 
into the new enterprise In Glasgow, uneler a new pro- 
prietary, the Glasgow Evening News was brought out in 
1 87 0, in opposition to the Citizen The Edinburgh Evening 
I News was started in 1873, and in Paisley an evening 
I Daily Express was issued in 1874 The Glasgow Herald 
\ brought out its Evening Times m 1876 In the following 
year the Dundee Advertise) issued its Evening Telegraph 
Two years later tho Aberdeen Joumaly and again after a 
■two years* interval the Aberdeen Free PrtsSy joined in the 
movement Not till 1885 did the Scotsman publish an 
evening paper In this matter Ireland moved more quickly 
than Gotland, for the Fi eeman's Tmirnal brought out its 
Evening Telegraph in 1870 In Belfast a new proprietary 
was hit to introduce in the same year an Evening 
Telegraphy and a few years later the Ulster Echo was 
started under independent auspices. But beyond the 
duplication of evening papers in Dublm through Nationalist 
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dissenBiona, and the establishment of an evening paper at 
Waterford, little success has attended evening journalism 
in Ireland. 

It 18 m England that the evenmg press has flourished 
most, thoug]^ as in Scotland, the morning newspapers 
were slow to move The Liverpool Cofwner and the 
Birmingham Daily Po$t were first m the field, and m 1870 
issued respectively the Liverpool Evening Eoepress and 
the Birmingham Daily Mad The latter paper soon 
liecame a great success, and within throe or four years of 
its commencement had a circulation of from 50,000 to 
70,000 Other mormng papers that durmg the ’seventies 
brought out evening newspapers were the Manchester 
Courier and the Leicester Post in 1874, the Western Daily 
Press in 1877, the Nottingham Daily Guardian m 1878, 
and the Liverpool Daily Post in 1879 This was not 
strikmg evidence of appreciation of the value of evening 
newspapers, dunng a period m which morning papers 
were entirely transformed by a widened news supply, and 
])rinting power was multiplied by the introduction of web 
])rmting machines Nor did the Egyptian war, and 
c heaper paper, and type setting machines greatly stimulate 
the issue of evening papers by old dailies 

Between 1880 and 1890 evening newspapers were 
started by the Sussex Daily News, the York Herald, the 
Eastern Daily Pi ess, the South Wales Daily News, the 
Nottingham Daily Express, the Newcastle Chionicle, the 
Western Mad, and the Sheffield Dady Telegraph Since 
then the Yorkshire Post, Western Dady Mercury, Man- 
Chester Chronicle, Newcastle Dady Leader, Bristol Mercury, 
and Westem Morning News have done so But there arc 
still a few prominent morning newspapers that have not 
entered into evening ]ournalism Amongst these are the 
Liverpool Mercury, Leeds Mercury, Sheffield Independent, 
Birmingham Dady Gazette, and Bristol Times 

Comparatively few additions have been made to weekly 
newspapers since 1870 The most notable new weeklies 
have b^n the Liverpool Weekly Post, the Birmingham 
Weekly Mercury (issued from the Birmingham Gazette 
office), the Newcastle Weekly Leadei, the Western Weekly 
Mercury (published at Plymouth), and the Manchestei 
Sunday Chronicle and the late Sir W Leng’s Sunday 
paper, the Sunday Telegraph The old county papers 
have held their ground, and in many county towns new 
weeklies have been started, but the prompt publication 
of news of all kinds by morning and evening newspapers 
and their ciiculation throughout the whole country have 
compelled weekly newspapers to modify their character 
and to give attractiveness to their columns by publishing 
serial stories, notes on gardening, agriculture, <kc , notes 
and queries, and other special contributions 

Taking a general survey of the progress that has been 
made, evidence is found on every hand of remarkable 
energy, resourcefulness, and prosperity The progress of 
education, the greater use of telegraphs, the organization 
of news agencies, the introduction of the telephone, and the 
growth of industry, commerce, and population have been 
the main influences that have led to a revolution in the 
supply of news The improved printing machines, type- 
setting machines, and cheapness of paper have resulted 
in cheapemng the production of newspapers, and have 
encouraged their owners to increase their size At the 
same time, the multiplication and enlargement of news- 
papers, notwithstanding the temporary reduction of staffs 
through the improvement of machinery, have provided 
employment for a greatly increased number of compositors 
at higher wages, and the rapid distribution of evening 
newspapers hcu» utilized the services of an immense army of 
men and boys and horses The low price of paper has 
enabled many new journals to come into existence and 
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prosper on a comparatively slender income But the keen 
ness of competition has carried expenditure upwards 
It IS only the great newspaj^ers that are indisputably m 
the front that can feel secure of their position, and those 
only by a combination of prudence and enterprise and 
energy m management that do not always coexist In the 
financial prosperity and strength of news|>apeis the public 
have a very direct interest Wealthy and flourishing news 
papers can resist with impunity all temptations to venality, 
and perform their functions as vigilant critics and watch tul 
guardians of public interests with fearks'^ independence 
The provincial press has gained and mamtaiiicd a high 
reputation for integrity of puriiose and auiKnority to all 
corrupt influences It ranges itself on the side of public 
morality and decency and sobriety, and upholds punty in 
political and social life and in the administration of both 
local and national affairs (w wp* ) 

Illustrated 1 ourn a t ism 

Illustrated journalism is the name given to that foim of 
newspaper enterprise which treats of illustration of current 
news and the events of the passing hour The great develop 
ment in this direction m recent years makes it desirable to 
trace its origms more m detail than was attempted in the 
earlier volumes of this work The earliest attempts at 
]»opular illustration of news events took the form of broad 
sides One broadside dated 1587 recounted the Valiant 
Exploits of Sir Francis Drake , another dated 1607 gavt 
an account of A wonderful flood in Somersetshire and 
Norfolk The senes of murder broadsides which lasted 
almost to our own time commenced in 1611 with one that 
gave an account of the murdtr of Mr William Storre, a 
clergyman of Market Kasen, in Lincolnshire, by Irancis 
Cartwright Early in the reign of Charles 1 there appeared 
a broadside which described a fall of meteors in Berkshire 
A little later — in 1683 — the Weekly News came out with 
the picture of an island which was supposed to have risen 
from the sea on the French coast The execution of 
Strafford in 1641 was made the subject of a picture 
pamphlet that is to be seen in the British Museum, 

I and in 1642 the first attempt to portray the House of 
Commons appeared m A Perfect Diumall of the Passages 
in Parliament In 1643 a pamphlc t was published, called 
' The Bloody Prince , or a Declaration of the MoH Cruel 
Practices of Prince Rupert and the rest of the Cavaliers 
in fighting against God and the I'rue Mtnisten of IIis 
Church This contains a woodcut representation of Pi met 
Rupert on his charger, one of the first attempts at providing 
the public with a portrait of a contemporary celebrity 

Soon after this there ap^ieared a journal, entitled Mei 
curius Civicus, which frequently gave illustrations, and, 
allowing for the Weekly News with its one attempt at an 
illustration above mentioned, must be counted the first 
illustrated paper Mercurius Civicus, however, only gave 
portraits , it published Charles 1 and his queen, Pi nice 
Rupert, Sir Thomas Fairfax, and all the leading men on 
both sides in the Civil War Perhaps the most interesting 
I illustration of the next four years was that contained in i 
I tract intended to evoke sympathy for the conquered and 
captured king It represented Charles in Cansbrooki 
Castle in 1648 There were many later attempts to 
depict the tragedy of Charles I ’s execution, and several 
woodcuts present to us also the execution of the rogi 
cides after Charles II came to tho throne A broadside 
of the reign of the second Charles shows the hrost Fair 
on the Thames in 1683, and with a broadside desinbing 
Great Britain's Lamentations, or the Funeral Obsequies of 
that most incmnparahle Protestant Princess — Queen Mary, 
the wife of William III , in 1695 — we close the illustrated 
journalism of the 17th century 

S VII —25 
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Curiously enough, the 18th century, so nch in journal- 
istic enterprise and initiation so far as the printed page 
was concerned, did less than the previous century to 
illustrate news In 1731, however, m the Gnth Street 
Journal^ there appeared the first illustration of the Lord 
Afayor’s procession In 1740 another journal, the Daily 
Poet^ gave an illustration of Admiral Vernon’s attack on 
PortolKjllo The narrative was introduced by the editor 
with the information that the letter that he is printing is 
from a friend who witnessed the conflict between the 
English and the Spaniards The writer of the letter, who 
must be put on record as the father of war correspondents, 
signed himself “ William Iliehardson ” 

There were some interesting efforts to illustrate maga- 
zines about this time In the GentlemavUe Magazine for 
1746 there was a lengthy account of the famous rising of 
1745, and a map was givtn of the country round Carlisle, 
showing till routi of the Scottish rebels , and in the same 
volume then was a portiait of the duke of Cumberland 
In 1717 thi (icntleman's gave a bird’s-eye view of the 
city of 0( noa, illustrating the account of the insum c 
tion there, and so on year by year there were further 
pictures In 1751 an obituary notice was illustrated by 
a jiortrait of a certain Edward Bright of Maldon, Essex 
Mr Bright died at the age of thirty, and his interest to 
the public was that he weighed 42 J stoiu s There were a 
number of other magazines besides the GenilenuxrCe that 
came out about this time and continued well into the 
next century In the TJueepian Magazine for 1793, for 
cYamplt, theie is an illustration of a new theatre at 
Birmingham Then there wt re the Eiujheh Magazine^ the 
Macaroni Magazine ^ the Monstrous Magazine Every one of 
these contained illustrations on copper, more or less topical 

William Clirnent, the piopiietor of the Observer^ the 
first numlxji of which was published in 1791, was the 
first iial pioneer of illustrated journalism, although his 
ideals fill short iii tlm piituular, that he was never 
prepared to face the illustration of news systematically, 
ho only attemiitcd to illustiati events when there was a 
great tiisis in imblic affairs In 1818 Abraham Thornton, 
who was tried for murder, ajiiiealcd to the wager of battle, 
which after long arguments before judges was proved to 
l»e still in aicordance with statute law, and he escaped 
lianging in conseiiutnce Thornton’s portrait apiieared in 
the Observer Clement owned for some time JielVs Life 
and the M mining Chronicle All his journals contained 
occasional topical illustrations The Observer's illustration 
of the house where the Cato Street conspirators met is 
Kiilly sufheieiitly elaborate for a journal of today, and in 

1820 It gave its readirs ** A Faithful Bt production of tin 
interior of the House of Lords as prcjiarid for the Trial 
of Her Most Oiaeious Majesty Queen Caroline” In 

1821 it published an interior of the House of Commons 
with till members in their places The Obsei'ver of 22nd 
July 1821 — the Coionation numbei — contained four 
engravings Of the George IV Coronation number Mr 
Clement sold 00,000 copies, but even that was nothing 
to the ])opulanty that this journal secured by its illustra- 
tions of the once famous murder of Mr Wearo and the 
trial of the murderer Thurtell The Observer m 1838 
gave a picture of tlie Coronation of Queen Victoria In 
1841 there was a fiie at the Tower of London, when 
the armoury was destroyed The Obsei ver published three 
illustrations of the lire , it further published an em 
blematic engraving on tin. birth of the prince of Wales, 
and issued a large page engraving of the christening cere- 
mony in the following January Thus it liad in it all the 
elements of pictorial journalism as wo know it to-day 

The Illustrated London Neivs was, however, the first 
illustrated news|>ai)er by viitue of its regularity It was 
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the ^st illustrated paper, because all the illustrations to 
which we have referred as appearing in the Observer 
and other publieations were irregular They came at 
intervals , they were quite subordinate to the letterpress of 
the |)aj>er , they were given only occasionally in times of 
excitement, with a view to promoting some little extra sak 
That they did not leally achieve the result hoped for to any 
great extent may be gauged by the fact that from 1842 to 
1847 the Observer published scarcely any illustrations at 
all, and in the meantime the Illustrated London News 
had taken an assured place as a journal devoted mainly to 
the illustration of nows week by week That is why its 
first publication marked an epoch in journalism The 
casual illustration of other journals still went on the 
Weekly Chioniclt^ for example, still published a number 
of pictures, the Sunday Tirnes^ also a very old paper, 
illustrated in these t arly days many topical subjects In 
1834, indeed, it pictured the rums of the House of 
Commons, when that building was burned down A 
paper started in 1837 called th^ Magnet gave illustrations, 
one of them of the removal from St Helena and delivery 
of the remains of the Emperor Napoleon to the pnnec de 
Joinvillo in 1840 

The first number of the IllusUated London Ncm 
appeared on 14th May 1842 Its founder was Herliert 
Ingram (1811-1860), who was born m Boston, Lincoln 
shire, and stinted lift amid the most humble surroundings, 
what education ht ( ver received having been secured at the 
frte school of his native town Apprenticed at fourteen to 
a printer in Hull, he later settled m Nottingham as a printer 
and newsagent in a small way It was during his career as 
a newsvendoi at Nottingham that he was seized with the 
belief that it was possible to produce a jiaper entuelj 
devoted to illustration of news In the first numlx'i ol 
the IllusUaUd London News, however, there was not a 
single picture tluit was drawn from actual sight, the 
factor which is the most essential element of the illustrati d 
journalism of toda> Sir John Gilbert (1817-1897), the 
artist, has stated that not one of the events depicted by 
him — a State ball at which the Queen and the Prince 
Consort apiieoicd, the Queen with the young prince of 
Males in her aims, and other incidental illustrations — 
was taken fiom lilt 

The Illustrated London News had not been long in 
existence before tlieie were many imitators, in America 
Harper's Weeklg, in France L'lllustrationy and in German} 
l)ber Land mul lAm, and from that day there has been 
constant development, although in 1902 in the Unittd 
Kingdom only three other ncwspaix-is existed on lines 
akin to the Illustrated London News^ namely the Graphic^ 
BliuL and U hite, and the Sphere Development has 
taken place, however, in many directions The photo 
graph has m some measure dethroned the artist, colour- 
printing has lx.in taken up vigorously, more particular!} 
in France, wood engraving has given way to mechaniciil 
processes that tie much more exjieditious , daily journal 
ism has laigely taken up with illustration, and the Daily 
Graphic has systematically illustrated news Recent 
illustrated journalism has also expressed itself in a division 
of subject Women’s interests are catered for in tht 
Queen^ the Gentleuonmn^ and many similar journals, the 
interests of the stage in the Sketch and the Tatler^ while 
all kinds of intertsts — golf, motoring, field-sports, for 
example — ^have each a separate illustrated organ Further 
developments of illustrated journalism will probably be 
in the direction of more complex machinery and quicker 
production 

See also Putorial TounialimHy by Mason Tackson , d Treatise 
on Wood Engrmiiuj, 1 y A Chatto and John Jackson 

(C K S) 


NEWSPAPERS 



HUIXBICAK] 


N E W S P 

The United Statfs 

The changes in the newspaper press of the United States 
m the last fifteen years of the 19th century weie little short 
of revolutionary It was noted in the ninth edition of the 
Erusyclopasdui Bniannwa that only one daily illustrated 
paper is published in America.^’ Now it would be easier 
to enumerate those not illustrated It was noted then that 
most of the new jiaiiers were of the four -page class, 
spnngmg from a reaction against large sheets , that they 
** aimed at great condensation of routine iievis,” but with 

special prominence for sensations,” and were coming to 
be sold for two cents. Now the papers are far larger than 
ever before, extending in the great cities not infrequently, 
on special occasions or on Sundays, to sixty pages, and from 
that to 100, and often ranging from twelve to t\senty four 
for ordinary week day issuea Boutine news is no longer 
so rigidly condensed, and far more of it is collected, while 
sensational news is apt to bo ex^ianded beyond all pre 
cedent There has been a great increase in the number 
of large one cent jiapors and in their circulation, while 
simultaneously different reading habits have appeared 
among the people, and there has been a distinct diminu 
tion in the authority of the press Seveial circumstances 
have combined to promote such changes in the condition 
and character of American newspajiers — (1) Paper has 
been enoimously cheapened Before and during the Civil 
War it cost largo New York nowsiiaiiers at times 22 cents 
per lb for even a poor quality In 18G4 it cost IG cents in 
February, and lan up a cent every month till in mid 
summer it touched 21 and 22 cents As late as 187*1 it 
was still sold at from 12 to 13 cents As now materials 
wore found and machinery was improved, the price slowly 
declined When the manufacture from wood pulp was 
made commercially successful, the profits tempted great 
investments of new capital , bigger mills were built, com 
petition became keen, and new inventions cheaiiened the 
various processes Thus in New York in 187^ the aveiage 
price for the year for fair “ news ” paix.r was 8 53 cents 
per lb, in 1880, 6 92 , in 1885, 5 IG and in 1890, 3 38 
At last, about 1897, large contracts for a good average 
(quality, delivered at the press-room, were made in New 
York at as low a figure as 1 5 cents ^ler lb »Since then 
advances m law materials, one or two dry seasons which 
curtailed the water power, and combinations resulting 
from over competition, have caused some reaction Yet it 
could still be said in 1900 that prudent publishers could 
buy for $l as much jmper as would have cost them 
$3 twenty years earlier, or $10 about 1875 (2) Printing 

machinery for great newspaper offices has been transformed 
Instead of the old cylinder presses fed by hand, with 
the product then folded and counted by hand, machines 
how in common use print, fold, cut, paste, and count 
and deliver in bundles, ready either for the carrier or 
the mail, at rates of speed formerly not dreamed of The 
size of the paper may be increased or diminished at 
will, as late news may require, within an hour of the time 
When it must be in the hands Of its readers Instead of 
cutting down other news to make room for something late 
and important, more pages are added, and this steadily 
increases the tendency to larger pajters. Devices have 
also been found for printing the same sheet in different 
colours at the same rate of speed , and in this way start- 
ling headlines are made more startling in red ink, or a 
piece of news for which special attention is desired is made so 
glaring that no one can help seeing it (3) Hand-setting (for 
great newspapers) has been practically abolished Instead 
of the slow gathenng of smgle types by hand which pre 
vailed since Gutenberg’s invention, separate lines are now 
produced and cast by machines, capable vhen jiushed to 
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then utmost ca].)acity uf doing lach the work of five 
average (oiiqiositors Various dicumstaiicts generally 
prevent anything like this s]»t(.d in ordmaiy use , but in 
spite of o])position these machines now reduce the cost of 
comiwsition m wc 11 oiganizod otticts at least to one-half 
the former figuie, while helping to advance wages. 

Thus bi^tween 1880 and 1900 theu were reductions in 
the cost— (1) ot the raw material for tht manufacture ot 
newspaiiers from two thirds to throe fourths , (2) ot print 
ing, at least as much , and ( 1) of (.onqmsition one half, 
while the facilities in each d(q)aitment for a greater pro 
duet within a given time were enormously meroased Th( 
obvious business tendency ot these changes was either a 
reduction in juice ui an increase of sue, or both 

Electricity Ixjcame the only new8-e.iriier Ntw ocean 
cables bioke down the high rates cLiiged at the outset 
The American news appetite, growing by what it fed on, 
soon demanded far fuller cablegrams of European news 
and the vvais in which Great Britain and the United Stab s 
were involved accelerated the movement The establish 
ment of a stiong tekgiaph eonqiany, cajiable of eflicient 
comjHtition with the ore which practically controlled tin 
inland service m 1880, likewise cheiptned domestic news 
by telegraph and increased its volume The comjianics 
presently lecogm/ed their interest m encouraging rival 
news associations, and so getting double v\ork for the 
wires, while i)romoting the establishment of new pajx.rs 
Wild conqietition between news agencies was thus enunn 
aged (even in the c asi s of some already known to be 
bankrupt) to the extent of ciedits of a quarter or half a 
million dollars on telcgiaphie tolls The rapid spread oi 
longdistance tolci>hone lines further contributed to this 
tendency to make the whole continent a whisjiering gallci> 
for the press Fveiy gieat jiajicr now has both telegrajib 
and telephone VMres luii diieetly into its newsroom 

Photography and etching were added to the oflnc 
ecjiupnient Vaiious “j»rocess” methods were found, by 
which the populai desire lor a pietuie to make the mv^s 
clearer could be gratified Drawings were reproduced 
successfully in steuotype plates foi the fastest rotaiy 
presses The field ot j)olitiail cai nature had heretofoie 
Ik longed exclusively to the weekly pijars, but the gieat 
dailies now seized iq)()n it, and commanded the service of 
the cleverest earicatuusts Newsj)ai)ers found a way to 
put the “ half tone ” i U lung ot a photograph, such as had 
heretotoie been piiutcd only on slow fiat presses, bodily 
into the stcrcotyjie i)late toi the great quadruple and 
octuple pi esses, and thcioatter portraits and photographs 
of important gioups on notable occasions began to appeal, 
embodied m the text desciibmg the occurrences, a few 
hours after the camera had been turned on them, in papeis 
printed at the late ot thii*ty and foity thousand an hour 
News agencies multiplied and gave cheajxji service 
The New \ oik Associated Press had been the chief agenc > 
for the whole country It admitted new customers with 
great caution, and its lefusal to admit was almost pio 
hibitory, while its withdrawal of news from established 
papers was piaetically fatal It was owned by tlu 
le^ing New Yoik journals Their disagreements hd 
to the success of a iival, the United Press Tin 
Now \oik AssoLiated Press finally dissolved, most <d 
the New Yoik membeis lieeamo connected with the I mUd 
lYess, and many of their Westein and Southern clients 
organized the Associated Press of Illinois, more neaily on 
a mutual plan The United IVess finally failed, and most 
of its New Yoik members went into the Associated Press 
of Illinois, which in turn was forttd into plans for rc 
organization by decisions of Illinois courts against its 
rules for confining its sei vices to its own members One 
result of these successive changes has been to encourage 
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ntw papers by making it eafij for them to Htrurt a com 
prehensive now» nervicc, and thus to threaten tht \alue of 
the old |)a|iera Another ha8 been the ntrugglt to increase 
the volume of the service, leading to i^c jiorts of multitudes 
of occurrences formerly left without notut in the great 
III ws centres, an extension of agencies into the remotest 
hamlets, and less scrupulous care in th( considemtion and 
preparation of the reports filed at m iti} ]K)ints for transims- 
sion News syndicates for special puriwisi s also developed, 
as well as small news associations, sometimes with a service 
sufficient for the wants of jnan> |)a])ers The siiecios 
of almost official authenticity whi< h the imblic fonnerly 
attached to an AssoeiaUd Press desj>atch is measurably 
dissipated, and the dailies haii it onct iiiori difficulty in 
sifting and deciding uj)ou the mws that eomts to them, 
and more individual responsibilit) for what the> jaint 
The great accumulation ol private fortunes has also 
changed the news]>aix.rs Millionains have occasionally 
come to think it aihantagcous to own newspajiers, ojienly 
or secretly, wliidi cm lx conducted without rtferonee to 
direct profits, for tin sake primarily of political, social, or 
business considorations To steiiri large emulations foi 
such enterprises the} ha\e licen willing to sell the j)a|ier 
for long pi nods at much below the cost of inannfactim, 
and to siKJrid mom y for news and wiibis moie livishly 
than the legitimate business of c stablishi d journals would 
allow Great busimss corporations seeking for favour 
able or fearing adviise legislation some times make secret 
iiewsiiajicr investmi nts for the same pnijiosi Amlntious 
politicians, men who want niwspajKr favoui to git int-o 
jKilities, or spieulators who want it foi ])ri\ iti sehenua, 
men with suddenlj mireasid imonus who uui readily 
spare a fiw thousand dollais to ]>roinott some end without 
much certainty of direct rituin on the in\estment, aie 
often found read} subsiiilwis for the schime of an} 
))lauHible young jni sou with soini newspaixr exjHUiemi 
to start a new papei or buy \xi> ind rivolutioni/e an old 
one, and are not much deteiiid by occasionally seeing 
niwspaixr capital thus luisid disajijxai intiril} in a 
iituvcrship 01 a Iwinkruptcy 

Thi so various new conditions, affu ting thi newspipei 
press of the United States with e vi r increasing forct 
since 1885, are changing the avemgi character of the 
pajiers and their effect upon their readtrs A tia/e foi 
gn^t circulation obtains — (iriulation among intelligent 
and moral classes, if convenient, but it in} late i great 
eirculation, no matter among what elisses — as the onl} 
e \ idcncD of suetess and the onl} w i} to make the sale of 
a newspiij)er below cost ultimately a source of jirolit A 
disposition to lower the chaiaetei in order to catch the 
largest audience naturally follows Onmiual news is 
icported more fully than formeily, with moie piejuant 
details. Competitois outdo each other m tlie effort to 
tremt all news with uiipu cedented sensationalism The 
lowest possible price is regarded is esse ntial to the largest 
possible eiiculation, and so a favounte price even lor large 
newsi>aj)ers is one cent to the public, and consequently 
only half a cent to the publishers, whose business is 
practically all at wholesale with dealers and news com- 
jianics. The feeling that the most must be given for the 
money prompts also the gre at increase in size, only made 
]>ossib]c by the reductions m i)ai^r, coiuixisition, press 
work, <kc , already noted Yet mere quantity and mere 
sensation after a time palled on the jaded apjietite, and 
the spico of intense personality l>ecamo necessary As 
most people like to see their names in print, and can bear 
< 1 iticism of their neighbours with composure, these two 
ehorda of human nature weie played uixm incessantly 
The appetite thus created soon e rave*d yet greater suiqdies, 
m that the average American pubhshe r is now right when 
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he ])leads that in practically taking the roof off the house 
of everybody ol any note, and filling his paper with inano 
social” or other mention of people of no note, he does 
not even yet satisfy the interest in personahties which 
possesses large classes of the community 

The habits of readers have also undergone great changes. 
In the villages and smaller towns few took more than 
one daily paper a generation ago, and many were con- 
tent with weeklies E\en m krge cities the a\orage 
well to do householder was apt to be satisfied with one 
daily, or at the most otic morning and one evening |)apei 
Now few content themselves with less than one of each at 
the home, and another (preferably of different politics) on 
the street car or at the office Orders from prosperous^ 
New Yorkers to serit six or seven daihcs are so common 
as to attract no notice , even the children and the servants 
have thoir favourite journals provided It would not Ixj 
exact to say that the influence of the press at large haa 
declined in proportion as its circulation has increased and 
l»eople have acquired the habit of reading both sides 
When the paix^rs show reasonable agreement on any new 
question, they still carry the community with them almost 
unanimously Tht most corrupt and most powerful 


Tablf I --New»paptn and Pertoduals in the United 
States — Vensue of 1900^ with per cent of Increase 


PfiriCKlM of 

Nuinlier of 1 ublications 

1 or cent of Intnuso 

Imkuo 

18H0 

181K) 

1900 

1880 1890 

185)0-1900 

Daily 

Weekly 

m 

1,610 

2,226 

65 8 

38 8 

sen 

10,811 

12,979 

637 

25 3 

20 0 

Semi wrcklj 


194 

45 9 

228 3 

Tn woekl} i 

7S 

34 

62 

63 41 

82 4 

Moiithlj , 

Quarterly 

1,167 

1,734 

1,817 

48 6 

4 8 

116 , 

220 

237 

04 0 

6 3 

All othci 

221 

290 

268 

31 2 

7 6 

1 Total 


14,901 


~6l~ 

22 3 


Tawk 11 — Avnaqe reported Circulation 2 )er Issv^j 

mo^mo 


1 erlods of Itwuc 

A\erai,e Circulation |H )1 Issue 

18S0 

18)0 

1900 

All dabw s 

Dally 

Weekly 
h«mi we( kl} 

Tn wookl} 

Montlily 

Quarterly 

All other clasBOH 

3,122 

4,137 

2,113 

2,136 

1,001 

7,834 

16,506 

6,474 

4,640 

5,209 

2 678 
2,896 
1,471 
11,317 
36,109 
11,851 

6,271 

6,784 

3,071 

4,447 

8,687 

21,760 

47,831 

20,695 


combination cannot long stand, even yet, against a united 
pi ess But w hen jiapers differ on any groat question, people 
give less serious thought to what any of them say, and 
often less to the question itself In the multitude of contra- 
dictory voices one neutralizes anothei, and the reader thmka 
of something else Meanwhile the influence of the press, 
as measured by the outward appearance of actual sub- 
servience to it, has been enhanced, though this is accom- 
panied by a latent distrust, which is becoming general,, 
and by a dislike, often more openly expressed than formerly 
The libel laws, unhaiipily, are resorted to less by people who 
iiave character to protect than by those who are tempted 
b} lawyers to speculate on inadvertent errors The possi- 
bility of repressive measures, social or legal, for falii>e newa 
and unwarranted personality is sometimes discussed, but 
not often seriously apiiroached It would not be just to 
omit saying that, while these changes have been increasing!} 
manifest in American newspapers, there has been marked 
improvement in other directions Though their flippancy 
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And deplorable addiction to the Ubo and invention of slang 
continue, they are more generally well written and often 
more attractively arranged They enlist large numbers of 


young college bred men, -who tlius find immediate income 
and no delay for special training, vs in law or meduinc 
They ghan news >\ith ama/ing thoroughnosja , cover the 


Table III — Daily Papern in Chief Ameui an JS SO- 1 900 


cities. 

\«Mr 

Number of Dally PaxM*r8 
published. 

< irculatloii 
lM*r ISSllL 

Popu)ftti< ri <}f 
( iti( 

Nnmlwir of 
liihubitantN 
to ottch 
( <i]»y p. r 

I KTK 

Rank of CitiflM 
a. < orbuig to In 
i-oaHttig Nnmbnr 
of Inhabitants 
to each Copy 

X>ar Ikhuo 

lotal 

Morning 

Evening 

Greater New York 

1900 

58 

29 

29 

2,712,089 

2,H7,202 

1 2() 




1880 

29 

20 

9 

76^,843 

1,206,209 

1 i8 

2 

New York, N Y 


1890 

50 

84 

16 

1,698,553 

1 515,301 

0 89 

1 



1900 

47 

28 

19 

2, b 12,211 

2 050,600 

0 78 

5 



'1880 

18 

10 

8 

220,577 

503,185 

2 28 

9 

Chicago, 111 


1890 

27 

14 

1 J 

b44,000 

1 099,850 

1 71 

n 



,1900 

37 

16 

21 

1,099,555 

3,698,575 

1 54 

15 



^1880 

2i 

11 

11 

175,274 

847,170 

2 26 

8 

Philadelphia, Pa 


1890 

21 

1i 

11 

801 008 

1 0l6,9b4 

1 30 

6 



1900 

21 

10 

11 

1,008,7’')-! 

1 293,697 

1 28 

9 



1880 

4 


4 

18 517 

5bb,6b3 

11 67 

22 

Brooklyn, N Y 

- 

1890 

5 


5 

32,448 

80b, 34 3 

9 78 

27 



1900 

b 

1 


95,47b 

l,k>b,582 

12 22 

26 



1880 

9 

8 

1 

99,364 

350,518 

3 j2 

14 

St Louis, Mo 

J 

1890 

15 

9 


218,525 

4'il,770 

1 89 

13 



1900 

13 

7 

. 

173,010 

575,238 

1 54 

15 



1880 

11 

b 

5 

221,115 

,b2,839 

1 61 

4 

Boston, Mass 

- 

1890 

u 

5 

7 

166,471 

448,477 

0 96 

2 



d900 

lb 

8 

8 

761,019 

5b0,892 

0 74 

3 



1880 

9 

6 

> 

128,61 » 

132,313 

2 ib 

10 

Baltimore, Md 


1890 

7 

6 

3 

111,510 

134,439 

3 25 

22 



1900 

9 

b 

3 

232,252 

.08,957 

2 19 

19 



fl880 

21 

11 

10 

141,232 

2 31,959 

1 63 

3 

San Frantiso, ( al 

J 

1890 

21 

U 

7 

286,912 

298,997 

1 01 

5 



1900 

21 

15 

8 

104,185 

!4J,78J 

1 13 

6 ^ 



’1880 

8 

2 

b 

48,7 !0 

160,146 

3 29 

12 

Cleveland, Ohio 


1890 

13 

4 

<) 

111,800 

2bl,153 

1 95 

14 



1900 

11 

3 

8 

258,471 

181,768 

1 48 

13 



1880 

7 

2 

5 

26 100 

1 '•>5,114 

5 94 

19 

Buffalo, N \ 


1890 

10 

1 

7 

120,800 

255,664 

2 12 

17 



1900 

12 

i 

9 

il7 989 

152, 387 

1 62 

16 



’1880 

12 

8 

4 

117,549 

2)5,139 

2 17 

7 

Oiminnaii, ohm 


1890 

14 

10 

4 

213,500 

296,908 

1 39 

7 



1900 

11 

7 

b 

516,708 

125,902 

0 63 

1 



’1880 

9 

b 

3 

131,001 

156,389 

1 41 

1 

Pittsburi;, Pt 


1890 

10 

7 

i 

212,462 

23S 617 

1 03 

4 



1900 

11 

7 

4 

121 741 

121, bib 

0 7b 

1 



^1880 

10 

b 

4 

17,565 

216,090 

5 76 

18 

N( w Orkan , La 


1890 

9 

1 

5 

73,900 

242,039 

8 28 

23 



1900 

9 

5 

4 

96, 160 

287,104 

2 98 

22 


1 

’1880 

6 

1 

3 

41,533 

110,340 

2 80 

11 

Detroit, Midi 

J 

1 

1S90 

8 

2 

6 

1 14,388 

205,876 

1 53 

8 


1 

1900 

8 

3 

5 

207,110 

285,704 

1 38 

10 


1 

1880 

7 

4 

i 

21,300 

115,687 

1 76 

16 

Milwaukee, Mis 

1 

1890 

10 

5 

5 

63,200 

204,468 

1 24 

21 


1 

[1900 

11 

4 

7 

1 12,805 

285,315 

2 15 

18 



ri880 

5 

1 

2 

14,500 

147,293 

4 27 

15 

WaRhiiigton, D( 


1890 

4 

2 

2 

62,651 

230,392 

5 68 

25 



|l900 

8 

{ 

5 

100,848 

278,718 

2 7b 

21 


1 

ri880 

0 

4 

2 

18,300 

1 36,508 

7 16 

20 

Newark, N J 

J 

1890 1 

0 

i 

i 

50,600 

181,830 

1 59 

24 



Il900 

1 

1 

2 

71,832 

246,070 

1 43 

2.3 



fl880 

2 


2 

11,176 

120,722 

10 80 

21 

Tersoy City N J 


1890 

1 

1 

1 

28,300 

lbb,003 

5 76 

26 


1 

Il900 

2 


2 

19,580 

206,4 11 

10 54 

24 



fl8«0 

5 

4 

1 

22,215 

123,758 

5 57 

17 

Louisville, Ky 


1890 

5 

S 

2 

95,100 

)bl,l2« 

1 69 

10 



IlDOO 

8 

5 

3 

138,950 

204,731 

1 49 

14 


1 

fl880 








Minneapolis, Minn 

1 

1 

1890 ' 

9 

i 

5 

92,323 

164,738 

1 78 

12 


1 

Il900 

9 

6 

3 

1 17,906 

202,718 

1 47 

12 



[1880 

5 

2 

S 

29,900 

. 104,857 

3 51 

13 

Providence, R I 


1890 

3 1 

1 

2 

52,000 

132,14b 

2 54 

20 



[1900 

3 1 

1 

2 

76,000 

175,597 

2 31 

20 



[1880 

4 

3 

1 

35,587 

75,056 

2 11 

6 



1890 I 

7 

3 

4 

64,213 

105,436 

1 64 

9 

Indianapolis, Ind | 


[l900 1 

9 

4 

5 

135, b98 

169 164 

1 25 1 

7 


world With their correspondents , cultivate the fields of art, 
literature, and science , and present accounts of discoverits, 
letters of adventure, details of political, business, educa 
tional, reformatory, charitable, and religious movements, 


especially in the hunday issues, m a profusion, vanety, and 
|K)pular attractiveness never before approa<hed There 
has been an ext nordi nary iiitreaso m the attention given 
to the interests of Monn n, and also in the s|)a,( e surrendered, 
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even in the eoberest of journals, to 8i)ort All kinds of 
s{)ecial interests find constant and copious notice cycling, 
chess, bridge, motonng, spelling reform, amateur photo | 
graphy, kc In fact, the great Ainencan daily has Wome 
a good deal like the groat ‘‘ department store ” — a sort of : 
universjil provider 

Table IV — Languarfeg of Newipape^s awl PeruHitrah — 
Ceniunets of 1880 cmd 1000 

No of PnvmrH imbliNlKHl In Karh liar 
1880 1900 


Kfiglish 

10,515 

17,194 

German 

641 

613 

German ami Engliah 

0 

20 

German and Hebrew 

0 

3 

Hebrew 

0 

13 

Hoandimivmn 

49 

115 

Hpanisti 

2b 

89 

French 

41 

27 

h rench and ^ nghnli 

0 

4 

Lithuanian 

0 

9 

Diiioh 

9 

12 

Rohemmn 

13 

•28 

Poliah 

j 

n 

Italian 

4 

85 

Welali 

5 

9 


In 1880 tho ritiiitlHi of tuwsjMipnfl and poiiodicalH pnntod in 
foroii^n iangua^os in tin UniOd States uas 790, and in 1900, 1082 
NowHpapr 18 and nr nodu als wiie pnntod in tlit United States in 
lirtuii di(l<rn)t lungiuigts in 1880 in thirty in 1890, and in 
twont} 1jv( in 1000 In 1900 the newapapeiH and jioriodioals 
H!port(d 122 18 1 onijilo^tH rtioiving $77,S48,842 in vages Tlit 
total (OHt of material UHod in pnhhtation ut now8pai>er8 and 
peiKMlnalH was rejiorted at $50 214,904 The amounts icceivod 
horn advertising and siilmc riptions and sales wore u ported at 
$175,789,610, or wliuh the advoitining was a largtr pait tliaii the 
Nubseriptionii and sales 

The fltntirttKs of circulation, capital invented, juolit, and 
flu like are notoiiously iint!ustwoith> The Government 
adhered to its eftoit to collect them in 1890, and such 
n suits of that censuH as seem ^aluabit au given together 
with those of the census of 1900 In sjutc of the 
universal iiewspapei leading habit in Aiiuuca, none of 
its iNijars yet attains itgularly the \ast circulations 
nttnlmted to tw<» oi thioc ]>ai>cis iii London and Pans 
The nusoTiH are obMOus luieli of these is a national 
capital, sitiiabcl in the midst of a dense population 
of 1 h tween thirh and foity millions, ot whom from 
one half to thice toiutlis can be i(adil> reached by the 
Ijoiidon oi Paris imiih .1 dming da} light on the day of 
jnibluatiori In the greatc st Amctie an e itic s the ])O]iulati 0 ii 
to l>o reached within the same tune is smallc i , the pajicrs 
lack the autkont} ot the capital, and are often met, two 
o! thiee hours aftei issue, by the papers from other laigo 
(itieswith the same general news scrMce Thus a New 
York paper meets the papers of i^hihulelphia in an hour 
and a half, and those of Boston in two and a half, while 
(lucago and St Louis eat into each other’s field in the 
same way But it is probabl} true that two or three 
morning and evening }»a{)ors m New York pass ordinal il} 
above 5300,000 and at times above 300,000 with the com 
billed circulktion of then two editions , and that the best 
of the high priced papers mnge from 20,000 to 80,000 It 
IS not believed that in the ease of the largci morning pa])eis 
tho publication it one cent has pioved generally and j)er 
manently profitable Those m Chicago, itfter trying it for 
several years, fiiiall} agreed among themselves and doubled 
tho price One cent evening newspainrs are produced 
more cheaply and fare bcttei 

The total number of iuwsj>a]xrs and |»eriodicals pub 
lished III the United States in 1900 wiis, according to the 
eensus returns, 21,272 Of these, however, 3046, or 
1 4 jier rent , made no report to the Census Bureau, and 
as tliefte were the U»ast impoitant, the} have been omitted 
from the tables given (I to I\^ ) R ) 
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Francf 

The number of newsjiapers, as distinguished froub 
periodicals, published in France during 1900 was m round 
numbers 2400 Of these, about 240 appeared m Pans, 
and 2160 in 540 provincial towns The increase in the* 
Pans newspapers from 160 in 1890 to 240 m 1900 majr 
be taken to fairly represent the general increase through* 
out the country for the same penod , and as there were* 
about 120 in 1880, it appears that the newspapers of 
Pans, and similarly of France, have doubled their number 
between 1880 and 1900 

Of the 146 dailies published in 1900, 81 were political 
But in order to have an accurate idea of the balance of 
IMii ties as represented by tho Parisian political 
press, to the 81 dailies must be added 83 
]>enodicals, and it is then found that, of the 
146 political organs, 68 are Moderate Ilepublican, 30* 
Kadical and Socialist, 16 Conservative, 8 Nationalist or 
anti Semitic, and 42 independent or nondesenpt In the* 
]irovince8 the projxirtion of Badical to Moderate papera 
IS smaller by one half, for whereas the numliers in Tana 
are lesjiectively 30 and 68, in the provinces they stand 
in the projiortion of 223 to 880 


In the following table is shown tho proportion of dailies to< 
weoklieB in PariH and foiii of the largest provincial towns — 
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1900 



Populaticm 

Dailies 

Weeklies 

&( 

1 oinilation 

Dailies 

Weeklies, 

Ac 

Pans 

Bordeaux 

Lyons 

Maisoilles 

Toulouse 

2,260,000 

221,000 

877.000 

860.000 
140,000 

92 

6 

7 

6 

4 

68 

4 

4 

8 

1 

2,500,000 

257.000 

466.000 

442.000 

150.000 

146 

6 

10 

7 

5 

94 

8 

5 

7 
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The history of the lunch jiress duiiiig the last twenty 
ytais of the 19th contur} follows vtiy closely that of the*- 
country itself, Boulangist and anti Bouhngist, l)re}^UBi8t 
oi iiiti Dro} fusist, Btinibhcan oi Nationalist, finally it 
became either Model ate lie^mblican or Badical Socialist 
with a sprinkling of Nationalist organs and a small 
minority of Boyalist and Bonapartist sheets 

At the head of the Moderate Republic an organs are Le 
Ttmp» and Le Tcmml e/c« D6bat» among the evening 
j>a]>ers and Le Fu/mo^ Le Jimmaly Le Suthy Le Petti 
Paimeriy andZe Petit loutnal among the morning dailies 
Le Temps and Le Journal des Delmts have been edited 
resjiectively by M Adiien Hebrard and M L de Naleche 
JjC Fiqaio was until 1901 under the editorship of M I 
de Bodays, and the brilliant articles of M J Comply weie* 
one of the features of the jmper but a dispute among 
the proprietors in 1901 lesulted in tin dismissal of M 
Comply and the retirement of M de Bodays M Jean 
Diipuy (a member of the Waldeck Rousseau Govern- 
ment) 18 tho proprietor and editor of Le Petit Parmen^ 
a popular organ rivalling Ae Petit Journal , the circulation 
of tho latter, however, has now reached ovei one milhon 
and a ejuarter copies daily 

Le Matin and VFrlaii, among the Moderate Republi 
can organs, give less attention to the discussion of political 
questions from the party point of view than to the collec- 
tion of news, and they have been followed by the iScho^ 
de Parts Le Matin y which dates from 1884, has from its 
origin been essentially what is called in France 2 ^ journal 
JtnformationSy and publishes every morning a mass of 
telegraphic news from all countries By an arrangement 
with the London TimeSy it is in a position to give every ^ 
day a translation of most of the telegrams published in' 
the latter newspajicr But Le Matin contains also very 
able articles on current tomes signed by M Hardiun and! 
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M Henri des H^ux and a number of distinguished con 1 
tributf»r8 I 

In \pril 1901 the propnetorship of Le tHikle was 
cliaiigui, in consequence of the lack of support given by 
Parisian readers to that journal as edit^ by M Yves 
Guyot (formerly Minister of Public Works) The latter 
was a staunch free-trader, a courageous defender of Captain 
Dreyfus, and an eloquent advocate of a good understanding 
between France and England , he emphatically endorsed 
the Bntish policy in South Africa, and tried to explain it 
to his countrymen The paper was, however, bought in 
by a number of friends of M Yves Guyot, who remained 
as editor 

The greatest opponent of M \vos Guyot fiom the 
economic point of view has been M Jules Moline, also a 
former minister, whose papier, La RepMxqive^ is the recog- 
nized organ of Protectionism 

The Radical and Socialist ideas which in latter years 
have made such progress in France are very ably advocated 
by several newspapers whose influence has been steadily 
growing Such are UAurort^ edited by M Vaughan, La 
Lantetne^ to which have contnbuted, besides M Viviani, 
who IS the editor, men like M Millcrand and M Baudin 
(both members of the Waldeck Rousseau Cabinet), M 
Oainille Pelletan and M Rouanet 

It 18 difficult to assign a projier plan to JJ InU amtqeanty 
whith really belongs neither to a well defined party nor 
tvtn to a group It may be said to be simply the oigan 
of M llftiri Rochefort, whose personal influence over a 
large number of readers is still great L<jually difficult is 
it to sjieak of M Olemenceau’s organ, Le lilac ^ as a news 
paper, and yet on account of the wiitePs ability and 
political influence, Le Bloc^ which belongs to that class of 
one man political j^eriodical sheets of which M Ro< heforPs 
La Lanienie is the best known type, cannot be ignored 
In this periodical M Clemenceau advocates the practical 
application of all of the revolutionary republican principles, 
pure and unadulterated, which form a whole (A/oc), no 
pait of which can or ought to be saciificed to tenipomry 
political necessities 

Vs in intermediate link between the Republican organs 
of all shades and the various Monarchist newspapers, comes 
the so-called Nationalist press, an offshoot of or successor 
to the Boulangist press of the preceding decade As were 
the Boulangists, so are the Nationalists, a sort of syndicat 
des mecemUrUs Their chief organs are La Fatrie^ edited 
by M Millovoye, and La Cocarde, and these papers repre 
w nt the views of those who have vague hankerings after 
a diflerent legime and a decided hostility towards the 
republican foim of government 

There has been a considerable diminution of influence 
in the Monarchist press Le Soleily however, has a large 
circle of readers among the Conservative houigeoiste with 
Orleanist leanings, and still keeps up the tiadition left to 
it by the late M ^Idouard Herv^ Le Gaulou remains a 
Royalist paper of somewhat doubtful tendencies, since the 
editor, M Arthur Meyer, seems to have incurred the dis 
)>leasuro of the Pretender whose cause he defended Of 
the old L^itimist press there remains the old Gazette 
de Frafyce^ which was founded m 1631 and has still 
a diminishing band of faithful readers whose fidelity to 
tlioir principles compels respect 

It IS impossible to close this rapid review of the existing 
French newspapers without mentioning the organ of the 
religious (Roman Catholic) associations in France, namely, 
Aa Crow?, founded in 1880 The name of the editor (now 
M. Feron-Vrau) matters little , what is important is the 
fact that La Croix represents the views of the French 
religious associations, and discusses all questions from the 
point of view of Catholic mterests La Croix is published 
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in Pans, but then are in the provinces one hundred and 
four local weekly supplements to the Pans eaiition, eath 
I one taking its name from the parent journal and adding to 
it the name of the department or locality in which it is 
printed, such as La Croix de VAllier^ La Croix de Lyon 
The circulation of La Cioix is supposed to l)e about 
200,000 copies daily It is needless to add that the 
tendencies of this journal are anti Repubhuin 

To whatever parties the Irench i>ai»er8 belong, most of 
them have in recent years taken greaki intonst in foreign 
matters, and have much impioved tlnir organization for 
collecting news Some of them, in fact, wtte almost 
exclusively nows sheets as distinguished from ordinary 
newspapers, and the journal d\ntormahons — Lt Matin or 
L* Eclair^ for instance — took its place beside the jomnal 
properly so called more perhaps as a rival than as a com 
plement The natural result followed, and the oidinary 
newspapers took stops to provide their readeis with nevs 
as well as with leading articles, current and literary topics, 
society gossip, dramatic criticism, and law reports The 
most remarkable as well as perhaps the earliest attem])t 
to enlarge the scoi>e of Parisian newspapers 'a as made in 
1891 by the late M Georges Patinot, one of the ablest 
French editors, who was editing the Journal des DebaU 
Instead of one edition, that newspaper published two 
entirely distinct editions, a morning one and an evening 
one After some time the plucky attempt had to be given 
up, and the Journal des Debats became an evening paper 
Before that an interesting event had taken j>lace in 1889, 
when that renowned organ celebrated its hundredth anni 
versary by the publication of a most valuable record of its 
distinguished career m the shape of a spkndid ^olume, 
Le Livre du Centenane dn Journal des Debats The bold 
experiment made by the Journal des Debats led the other 
newspapers to find a happy mean between a four page 
paper published twice a day and an eight page paper on 
the pattern of English newspapois, and the result was that 
now most great daily paj^ers in Pans have six page s the 
Figaro gave the lead, and the others followed suit 

Another fact to be noted is that as I reneh nc wspapers 
increased m size they reduced their price, and the time is 
fast approaching when all daily jiolitieal papers will be sold 
at 5 centimes (^d ) Already most six page newspapers, 
with the exception of Le Figaro, are sold at 5 centimes, 
and the price of 15 centimes, which used to be the rule, is 
now the exception At the present time 60 Pans papers 
(daily and weekly) are sold at 5 centimes, and 51 at 
10 centimes, whilst only 11 cost 15 centimes In 1880 
only 23 were 5 centime jiajicrs and 24 were 10 centime 
pajKrs 

At one time the American stylo of journalism was in 
vogue in Paris, and “interviews” were frequent , they aie 
much more scarce now, and the general tendency of Parisian 
editors is towards the V nglish rather than the American or 
sensational methods of journalism Most of the important 

Parisian newspapers now have special correspondents in 
the great capitals of Europe, London, Berlin, St Peters 
burg, Vienna, and Rome, and print every day telegraphu 
reports from their representatives , and if they do not 
make use of the telegraph to the same extent as their 
English and Anjencan confrtVes, at least their use of it 
has become regular and of everyday occurrence Ihis m 
Itself IS a great and remarkable change, and nothing j)er 
haps has been so striking since 1890 as the demand of the 
French public for foreign and colonial news, or the readiness 
of the pa|)ers to supply it by means of special representa 
tives who make them independent of the news agencies 

In home matters the French press has made greater 
progress still in the rapid and accurate collection of news, 
and in this respect the provincial press has shown more 
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enterpriHe and more ability than that of Pans Its de- 
velopment has been remarkable, for whereas in 1880 
the inhabitants of tht departments had to await the 
arrival of tht Parisian papers for their news, they now 
have the advantage of being supplied every morning with 
local newspapers inferior to none of the best organs of 
Pans The provincial press is extremely well informed, its 
news IS accurate, and its leading articles are well thought 
out and well written Among the best provincial papers 
may be mentioned La Gironde and La Fettle Gironde of 
Bordeaux, La Fepecfie of Toulouse (216,000), Le Lyon 
Fepublicatn^ Llicho du Nord of Lille, Le Journal de 
Rown, all of which have a staff in Pans engaged in 
collecting news, reporting parliamentary proceedings and 
law cases, the whole of which is telegraphed or telephoned 
dunng the night and published early the next morning in 
their respective localities Although, m addition to their 
regular contributors, tlu so papt rs frequently engage lead 
mg Parisian journalists or literary men to give them special 
articles, they are nevertheless perfectly independent of 
purely Parisian ojiinion or even bias, and the decentralization 
of the French provincial press may be said to be complete 

The influence of the press of the departments is great, 
for the new8]mpcr8 of the large towns circulate not only in 
the city m which they arc pnnted but throughout the 
region of which it is the centre Thus the I)epuhe of 
Toulouse, with its twelve editions daily, is read in the 
whole of the departments extending from the Lot to the 
Pyrenees, whilst the Petite Gtt <mde is found in all south 
western hVanee 

It may be said lieu, however, that in the piOMiicis, as 
in Pans, there prevails an idea that the press is becoming 
too fKiworful, and there is a growing feeling against its 
omnipotence, as M Avonol says in his book on the hrench 
press ^ The powei of the newspaper in France differs 
from ill it of the Fnglish newspajHir, in that it seems to 
aet more on the Government and the Parliament than on 
public opinion , and it is needless to insist on the danger 
of such a state of things, which gives undue power and 
prominence to individuals and groups of individuals, and 
may enable them to prevail against a real current of 
opinion It IS against this system that there exists the 
feeling to which M Avencl refers The French news 
papers have taken upon themselves, m many cases, 
functions which belong more projiorly to the legislative or 
to the judicial power than to the press, and the result has 
not always been successful The cause of this is that too 
many men of talent with political ambition look upon 
journalism as ** leading to everything, provided one gets 
out of It,” and use it alternately as an antechambei of 
Parliament or of the Cabinet, and a lounge during their 
jiarliamentary or ministerial eclipses The remedy will be 
found ultimately in making the press m France what it 
once was — a profession which men will bo proud to entei, 
and in which it will be their ambition to remain and to 
make their mark 

Since 1880 the French pi ess has undergone maiked 
changes which can bo summed up in a few words It has 
become less exclusive, and has given greater and more 
intelligent, if at times prejudiced, attention to what goes 
on beyond the frontiers of h ranee, it has develojied its 
organization for the collection of information, and, without 
in any way renouncing its literary traditions, it has given 
to political and current topics of general interest, and to 
“ news ” properly so called, a more conspicuous and im 
jKirtant place in its columns than before As a conse- 
quenc^e it has been found necessary to increase the sire of 
newsfiapers and to reduce their jince All these changes 

^ La IVfsee /ranfatse aa vtnjtuimf micie par Henri Avenel 
Faria, 1901 
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are in tiie nght direction, and will prob^Jily lead to more 
important ones in the near future, the tendencies of the 
1> rench press being now more progressive than at any time 
during the 19th century (p v* ) 

Gbsmaky 

In their mam charactenstics German newspapers ore 
similar to those of Great Britain, but do not approach 
them in vastness of circulation There are 3278 news- 
pajiers altogether in the empire Berlin in 1890, with a 
population of 1,300,000, had 18 dailies and 36 weeklies, 
<fec, while in 1900, with 1,660,000 inhabitants, it was 
credited with 45 dailies and 48 weeklies, <kc Among its 
leading papers are the VosstscAe Zextunq^ which still 
retains its position and character , the Natumal Zeitmwf^ 
the organ of the Liberal party , the Deuteche AllqeffMvm 
Zeitimg^ the oflicial organ, chiefly inspired by the Foreign 
Office, the Berliner Taqehlatty progressist, and Germania^ 
the organ of the Catholic centre 

For the provinces the followmg table will show the 
movement during the last decade of the 19th century — 
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Leipzig 

170 000 

a 

10 

220,000 

8 

9 

Munich 

200,000 

0 

4 

292,000 

12 

11 

Hamburg 

470 000 

6 

4 

619,000 

11 

11 

Stuttgart 

126,000 

8 

8 

126,000 

8 

10 

Strasbuig 

110,000 

8 

12 

124,000 

6 
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At the beginning of the 20th century the position and 
influence of the German press may be described as passing 
through a jieriod of change There can be no doubt that 
the (lermans have become a newspaper reading people 
Indeed, with the remarkable growth of the commercial 
spirit in Germany thcie has simultaneously been a change 
in the intellectual attitude and habits of the mass of the 
nation The German of what is commonly called “the 
great jx^riod” of recent German history, which had its 
high water marks in the years 18GG and 1870, derived his 
knowledge of his own and other countries to a very great 
extent from the more or less intelligent study of books, 
pam]>hlets, and magazines The busy Geiman of the 
ojicning years of the 20th century is almost as much 
the slave of his newspaper as the average American Hi 
takes the information which it daily places before him as 
authoritative, not liecause he has any general faith in the 
accuracy of German journalism, but because he has no 
time to investigate the truth of what he reads In the 
domains both of home and of foreign politics the result is 
often a chaos of crude opinions and impulses, the strata 
of which are only differentiated by certain permanent 
tendencies of German political thought based upon 
tradition, class feeling, material interests, or distinctions 
of religious creed In these circumstances it is still 
possible for the Government, as in the days of Pnnee 
Bismarck and Dr Moritz Busch, to bring its superior know- 
ledge to bear upon the anarchy of public sentiment through 
the medium of the inspired press It is true that this 
operation must now be performed with greater delicacy 
and skill The press has begun to feel its power, though 
it IS still to some extent incapable of wielding it It is at 
least able to drive a bargain with those who would ofiicudl} 
control It, and it is conscious in its relations with the 
authorities that the advantage is no longer exclusively on 
the side of the latter It would be instructive to compan, 
with the aid of Dr Busch’s “ Secret Pages ” of the history 
of Prince Bismarck, the methods by which the first 
Chancellor used to create and control a movement of public 
opimon with the devices by which, for instance, count von 
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Bulow and hia subordinates have endeavoured to manage 
the press of a later day The journahsts who placed 
themselves at the disposal of Prince Bismarck were mostly 
treated as his menials , as he himself said, Decent people 
do not write for me ” Count von Bulow’s methods, and 
to a certain extent those of his predecessor, Ptince 
Hohenlohe, might be said to move on somewhat different 
lines These methods might be characterized as the 
^isychological treatment of the individual journalist, the 
endeavour to appeal to his personal vanity or to his 
legitimate ambition, and only in a minor degree to his 
fear of the doaster^ the public prosecutor, and the official 
boycott There h^ also been a further development of 
Prince Bismarck’s system of acknowledging the existence 
of political and social movements the origin of which is 
wholly or partially indeiiendent As in Bismarck’s time, 
the tendencies of these movements are carefully observed, 
and they are turned to account where they seem capable 
of subserving the mam objects of State policy Thus the 
pro Boor and agrarian movements were both employed in 
support of German foreign and colonial policy, and of an 
t lal^rate scheme of naval construction , while the growth 
of the commercial spirit on the one hand and the 
awakening of the lower middle classes on the other have 
been pressed into the seivico of Weltpoliitk and of its 
auxiliary — ^a system of protective tariffs It must have 
lequired no small skill to bnng into line and to hold 
together the various classes and interests which are from 
time to time arrayed in the press m support of German 
foreign policy The organs of the Government m the 
press are the sheep-dogs which hold the flock together 

The German journals of vhich hnglish newspa^rs hear most 
belong with few exceptions to the daily press of llorliu There 
are however, one ort>«o piovincial or non Prussian newspapers 
which from time to time enjoy more careful inspiration from the 
Government offices than any of their Berlin contemporaries 
There is, for example, the Cologne Gazette {Kolmaehe Zeitung)^ of 
which Pnneo Bismarck once said that it was “ worth an army corps 
on the Klune ' It is difficult to trace all the channels by which 
information is conveyed to an organ of this kind, but there have 
undoubtedly boeu times when leading articles and entre filets m 
the Rhenish organ wore virtually or actually written in the 
German I oroign Office It docs not by any moans lollow that, 
because aii article or a senii official announoeuient is inspired or 
dictated from official quarters, it precisely represents the views of 
the Government or the facts of the situation It is often in the 
interest of Gorman policy that a hypothetical case should bo stated 
or an alternative course of action suggested, in order that publio 
opinion and oven the governments of the different German states 
should be prepared for all eventualities, or should be influenced 
in favour of the ultimate decisions of the central authority by 
being led to contrast them with other possible courses of action 
Indeed, the methods of the institution which has been called the 
“ Press Bureau, but which in the realm of foreign policy at least 
represents no concrete organization, are so numerous and varied 
that it is hopeless for any one except the most practised observer 
to trace their manifestations The advantage of a semi official 
press, if it could be manipulated with unvarying success, is that 
It (au easily bo disavowed when the suggestions, overtures, or 
menaces of which it has been the exponent have served their 
turn or have become inexpedient Thus during the blockade of 
Manila the Cologne Gazette gave all the prominence of its first 
I olumn and of loaded typo to an article taken from the Marine 
Pohhache Korreapondenz which practically warned the Umted 
States of the intention of Germany to have a share in the Pacific 
possessions of Spain if these should eventually change hands 
Some ten days latoi the authority of this menace was explicitly 
disavowed by the North German Gazette^ which announced that 
the Marine Politisclee Korreapondenz had never possessed a semi 
official character The Cologm Gazette continues in the west of 
Germany to servo the German Government much as it did m the 
time of Prince Bismarck, although for prudential reasons its in 
spiration is on the whole more intermittent than it was m the days 
of the first Chancellor The Hambwrgiacher Correapondentt now tne 
leading Hamburg journal, plays a minor rdle of the same nature 
in the chief Hanseatic |K)rt, while the Hamburger NaLkmchten^ 
celebrated especially during the exile of Prince Bismarck and the 
closing years of his life at Fnednohsruh as the receptacle of in 
discreet revelations and violent attacks upon his successors, has 
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almost lost all significance except as a local organ of \iohut 
Anglophobia. The Allgemeine ZeUung of Munich, once famous 
throughout kuro^ie as the Augshurger Allgemeine Zeitung befort 
its transference to the Bavarian capital, has become in the hands 
of new proprietors practically an organ of the imperial Cbanct llor 
In Prince Bismarck s days the press bureau of the Piussian Ministry 
of the Interior, and a similai organi/ation in the Imperial Honu 
Office, used to furnish hundreds of petty local newspapers known 
as Kreia blatter with whole articles gratis, so that the iiolicy of 
the Government might be advocated in everj nook and coinei of 
the country The numerous jouruals in w hich these coininunica 
tions used to appear simultaneously and m an idontn al form w i re 
the Government orsaus to which the Radical and Soualist opposi 
tion more partioulanv applied the term Reptile Press l^att 1 1 ly 

this practice of wholesale inspiration appeals to have bcdi 
abanaoned, but there are still many channels, public and private 
through which almost every dqtaitment of the Government can 
commimicato lufoimation and guidanci to newspapers in all paits 
of Germany The Prussian Ministry of the Interior distnbutis to 
all and sundry a news letter known as the Berliner Korrcapoiulcn 
which professes only to give statistics and intonnation and to 
correct erroneous statements , but it also frequently contains 
articles which advocate some pioposal of the Government oi 
combat the arguments of its opponents The hud Deuiache Leu hi 
Korreapoiuienz is an institution of a similar charac tei , and in 1 902 
served as an exponent of the policy and tactics of the imperial 
Ciiancellor, count von Bulow 

The number of “nows letters — which seems the only English 
term by which the German word Korreapoiuienz can bo apiuoxi 
matoly rendered — is very great Almost every one of the political 
parties has its KorreapondenZt which, it ought to be noted, supplu s 
views rather than news These circular letters deal in fact with 
the policy of the party with which they aie associated, although 
they occasionally also embody information which the jiaity 
leaders in thoReiohstagor in the Prussian Diet have uceivealrom 
representatives of the Government lor their own guidance Thej 
form the moans of holding the parties together, and of inspiring 
them with common aims, as they are repioduced tliioughout the 
country by all the party organs 

It 18 in the press of Berlin that the greatest changes have take n 
place in recent ycais During the regime of Prince Bismarck the 
North German Gazette^ and occasionally the Poat^ used to keej) 
buiopem a state of nervous tonsiou by fulminant commumqv^a 
which the great Chancellor himself oftc n dictated, or by what lie 
used to call “jets of cold water {Kaltwasatratrahl)^ which were 
mostly directed against Iranco or Russia 

So far as France and Russia are concerned, a much more 
pacific tone prevailed in Berlin after the conclusion of the Dual 
Alliance, and it was U[>ou England that the press mainly con 
centrated its attacks The North German Gazette^ which was 
originally established by a private individual, in order ‘ to placi 
a blank shoot of paper at the disposal of Prmoe Bismarck,^ has 
become, on the whole, a mere record of home nows and a sum 
mary of foreign intolligeuoe bearing tlie semi official stamp ol 
Wolffs Telegraph Agency It had doubtless been found that tht 
constant employment of an organ so distinctly official as the 
Norddeutache Allgemeine as a medium of exnrossiuu for tht 
views of the Governmeut was apt to load to inuisciotiuns wbith 
committed the authorities too deeply ludeed, immcdiatdy 
before Prince Bismarck s fall ho had actually employed this 
journal in order to attack the labour poluy of tlie binpoior At 
the present day eommuni^vAa dealing with foreign aflaiis still 
appear at rare intervals in the columns of the North German 
Gazette^ but tiiey are mostly cliaracteri/ed by a vagueness and 
awkwardness of stylo which is m sinking contrast to tlie force 
and point of Prince Bismarck s polemics The Imperial Gazette 
{Leichaanzevger)^ corresponding to the London Gazette^ is purely a 
record of official intelligence, though on rare occasions it publishes 
in the section marked Nicht AnUlich (non official), some ddmerUi^ 
some statement of policy, or some official document — a jirocccd 
mg which always requires the express sanction of the Emperor 

The journals which in 1880 were most widely read in Berlin, 
and which wore best known abroad as the exponents of Berlin 
opinion, were the Liberal or Radical Voaaiaehe Zeitung and 
Berliner Tageblatt^ and the Kational Liberal Naiioiuzl Zeitung 
These journals Btill sdryived in 1902 in a more or less flourishing 
condition, and the Voaatache ZeUung^ the oldest oi all the Berlin 
newspaj^rs, was still written with a dogroo of literary ability 
which justified its real title, Aontgltch pnmligtertc Btrliniavhe 
Zeitung fUr Staata und Gelehrten hachen The National 
Zeitung is also ably written, and represents those vistigos of old 
German Liberalism which still survive lu the National Liberal 
party The Kreuz Zeiiwng continues to represent the ‘ small but 
mighty party of the reactionary Conservatives and Agrarians 
in the State, and of the orthodox (Lutheran) Protestants in the 
Church In its surveys of foreign affairs it occasionally con 
tarns an important reflection of the views of foreign |K)licy which 
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hav« boeu acquired by leading Conaervativee in their intercourse 
with members of the Government It is the favourite journal of 
offu/ers 111 the aiiny, of the Conservative gentry {Jxmker)^ as well 
as the medium through which people of social standing prefer to 
announce births, marriages, and deaths The Post continues to 
be Bubsiduud by a small number of industrial and rural magnates 
in the interests of the lUichMpwrieii or hree Conservative isirtv, 
which for the most part subordinates its views to those of the 
Governuiont In matters of foreign [lolicy this Journal reflects 
the views entertained in oiHoial quarters The Berlinxr Ntueile 
NachfiOdtn^ like the Pmi^ is a consistent advocate oi the 
development of the German navy and ot a vigorous fPeU poliiik 
It enjoys an intermittent official insjuration The Boersen 
Zeitun^ and the Bdrsen Courier are organs of the Berlin Stock 
Fxohange , the one is of a National Liberal colour, and the 
other expresses the views of the Idodernte Radicals (Fretsmnige 
Vereingung) and of o|)[M>uents of extreme protection The 
Vi^rvoaita is the central organ of the Gorman Social Democrats, 
who have established a considerable numlier of other journals 
throughout Germany fho ihricals or Centre party art repre 
sented by the Oermama, the importance of which is not, however, 
HO great as that of the other leading organ ot the Roman Cathohr 
“governing party, ’ the KUnueiie Volks zeUung The Deutscfie 
Pagesxeitungiins recently made itself a name by its advocacy of 
the agrarian movement, wliilo tlie Fretsinmge Zeiiung (founded, 
and to a great extent edited by the Radical leader Herr Eugtn 
Richter) givts a very full yet comise summary of the news of 
the day, upon which it comments in luminous editorial articles 
and notes, written from the Radical jmnt of view Among the 
provincial papeis the Frankfurter Ze-Uung (Radical) is distiii 
guislied by the excellence of its nows, especially on commercial 
Hubjei tH The Schleaiscfie Zeitung^ a leading Conservative oigan, 
has continued to appear m Breslau since the days of hiodcrick 
the Groat The Magdeburger Zettung and the Hannoverschr 
Courier give an independent or National Liberal Hupi»ort to the 
Government The tVeser Zeitung^ published at Bremen, is an 
ox{)ouent of the Liberalism of the comrm rcial classes, while the 
'itrashurgn Post is one of the jouinals which enjoj Goveinmont 
inspiration, and helps to maiiitam dir IVacht am hkein A con 
Hidorablo number of journals, published in the Polish language 
advocate the Polish cause in the eastern piovincos of Prussia 
Great success has attended a new diqmrtuie in German journal 
ism, represented by newspapers like tlu Berlin Lokal Aiizeigetf 
which describe themselves as non politual The ir political 
philosopliy IS that of Dr Pangloss, for they generally find that 
all is done for the best by the best ot goveinmonts The Lokal 
An^eiger has a circulation in Germany which is comparable with 
that of the Petit Journal in France, w hile its nows is superior in 
quantity aud in freshness to that of any of its German con 
temporaries It has become a powei witli which the Government 
has to reckon, since it is road in the palaee and in the hovel 
It IS often assorted tliat journals of this kind are read for their 
nows and have no political influence It has already bet n |K)inied 
out, however, that the aNorage modern German is too busy to 
(orroot by study aud reflection the impressions wliicli he deiives 
from the liurried perusal of his newsnapoi The Anzctgtr 

undoubtedly exercises a very luaiKod influeiico upon publu 
opimon in nerlin, and there is plenty of evidence that both m 
Government and in ( ourt ciults it has frtquently been used in 
order to shape the views of its leaders 

The extol nal form and arrangement of German newspapers is 
often puzzling at fust sight to an LngliHh reader There is an 
absence of the sti iking lieadlines, which in English journals 
direct attention to news of importance, and whion in America 
almost swamp the text The outside page generally contains the 
editorial articles and the nows of most importance, while the 
intelligeme received iiiimediatoly before going to oress is jilaced 
in the last column of the last sheet The bulk of the j)a|»or 
can ajiparontly bo inci eased indefinitely in accordance witn the 
supply of nows or literary matter, orwitli the numbci ofachertise 
rnimts The Vussisdir Zntung on a Sunday morning assumes, 
with Its numerous supplementary sheets, the dimensions of a thick 
Blue l)Ook The quantity of extraneous matter, such as articles 
on literary social, and tc chnical subjects is enoimous, and even 
the most serious iKilitical journals invariably publish a novel in 
serial form, as well as numerous novelettes and sketches The 
local news in Berlin and other large cities is written with the 
minuteness and the familiarity of style of a village chronicle, and 
i\e 8 the impression that every one is occupied in observing the 
oings of Ills neighbour The signed article is very much in vogue, 
and most writers and salaried ooritsi>ondents have at least a cy]>her 
or initial by which they are distinguished The greatest litenoe 
prevails in reporting and discussing the affairs of other countries, 
combimd with tiie keenest sensitivi ness to foreign ciiticism ot 
anything that toncerns Germany The example of the Govern I 
mont IS lollowed in advertising the products of German industry, I 
while those of foreigners are studiously depreciated (x ) ! 


Austria 

In the iKjriod from 1880 to 1888 the only notabk pajKjr 
founded in Austria was the Wiener Allgemeine Zeitung 
(1880) It appeared three times daily, and attempted to 
compete with the large dailies already established, but in 
spite of the impetus communicated to its start by the well 
known “ Freilands ” Apostle Theodor Hertzka, it soon fell 
away, and now only appears as a late evening ^mper , it is 
known as the 6 Ukr Abendblatt^ and ei\joys a large local 
circulation It was with the rise of the anti Semitic and 
Socialistic movements of 1888 onwards that the Vienna 
daily press first began a fresh increase The Deutsche 
VolksUatt (anti Semitic) was founded in 1888, the 
Ostdeutsch Rundschau (Radical) in 1 89 1, and the Reichs 
post (the organ of the Catholic section of the Christian 
Socialist party) in 1894 The Laliour movement led to 
the development of the Arbeitei zettung from a weekly, 
when it succeeded the GleicJiheit in 1889, to a daily m 1895 
It 18 therefore the first Social Democratic daily of Austria 
In 1893 the Neues Wiener Journal was founded as a 
political neutial, and the old Pi esse at last disappeared in 
1894, its place being filled by the weekly Jteichswehr 
(military), established in 1888 Since May 1899 the 
French in Vienna have once more a daily pajior in their 
language, Le Petit Journal de Vienne There are now nine 
teen jiolitieal dailies imblished m Vienna, but owing to the 
various nations included in the Austrian empire, the 
political press of the provinces has more than usual im 
portance Of the German provincial press the most highly 
developed is m the German towns of Bohemia and in 
Plague, and the foundation of the Deutsche VolJcszeitung 
at lleichenbeig in 1885 marks the date of separation 
of the Deutschfmtschnttliche and Deutschvolkhthe parties, 
while the Radical party, which has so greatly increased in 
Bohemia of late years, was first leprcsonted by the weekly 
Deutschcr Volksbote at Prague, and also in 1897 by the 
UnverfcUschte detUsche Worte^ now t dited by Iro at Lger 
A peculiar feature is the exustcnce of German organs of 
the Czech national movement, of which the representative 
18 the Prague daily PohtiK, which has a]q)carod since 1862 
In Silesia the anti Semitic Freie Schle^ische Presse was 
founded in 1881 at Tropjiau, and when it changed sides in 
1889 It was sjjeedily replaced, 1891, by the Dents Jit Wehi 
In Moravia the representative papers of the Czech Con 
servatives and Radicals are the Mtr and the Pozai re 
spoctively The newspapeis in Galicia, which ha\e been 
growing steadily since 1870, are both numerous and im 
portant The loading ones are the hlovo Polsht in Lemberg 
and the Glos Naroda in Cracow There are 161 newspajiers 
in Polish, as against 10 m 1848 and 50 in 1873 

Of the lesser Slavic nations, the Slovenians have advanced 
the most, and their latest political newspajicr is the Slovenski 
I^ut^ commenced at the end of 1 896 

In Illyrian journalism the thief newspapeis founded 
since 1880 are the Vivena Ihvatska, 1891, and the 
Hrvatska Kruna, 1893 An attemjit at unity amongst the 
Ruthenian factions in 1885 to 1887 produced the Mir, 
while the Ruslan, published daily at Lemberg since 1896, 
advocates joint action by Poles and Ruthenians The 
Jiukowyna, established in 1885, has developed mto the 
organ of ‘‘Young Ruthenia,” and the Bukomnska WuRh 
nwsty, established in 1895, represents the Old Ruthenians 

The Italian press in Austria is now represented chiefly 
by the very popular daily Piccolo, published at Trieste , it 
had a formidable rival in the Mattino, which commenced 
in 1885, but only lasted to the end of 1898 The Fede 
€ Imvoto, published at Roveredo, is the organ of the 
Catholic Labour party, and DAwenire del Lavoro, at Bozen, 
that o^the Socialists In Dalmatia the Comei e NazKmaUj 
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founded in 1896 at Zara and now published at Trieste, is 
the organ of the autonomist Italians, while II Dcdmata 
continues to represent the National Liberals 

The Humanian press is hmited to a few papers in C/er 
nowitz The oldest is the anti Semitic Dutepaaza^ founded 
in 1883, but the real representative of the autonomist 
Rumanians is the Patruiy founded in 1897 Economics 
and social science, in which subject lournalism m Austria 
IS of very recent growth, is chiefly represented by the 
ZeiUchnft fUr VolkmvrUchaf% Socudpohtik und Verwal- 
tung^ a paper which deals exclusively with its own subject 
The technical journals of Austria are very numerous 
and most highly developed, consisting of 154 agricultural, 
263 trade, 25 military and marine, 92 medical and 
scientiflc, 50 legal, 88 religious, 130 educational, 52 
geographical, statistical, and historical, 189 theatrical, 
musical, sporting, &c, 169 humorous and literary, 289 
economic, and 16 for women Most of those, however, 
are not newspapers, but magazines 

In 1890 Vienna, with a population of 1,100,000, had 
8 dailies and 44 papers published less frequently but at 
least weekly In 1900, witli a population of 1,526,000, 
it had 14 dailies and 36 weeklies, Ac Prague, notwith- 
standing a large increase in population, had about the 
same number of papers in 1900 as in 1890, namely, 11 
dallies and 2 weeklies, while Trieste, which in 1890, with 
a population of 144,000, had 5 dailies, had 9 in 1900, 
with an increase of only 16,000 inhabitants In the 
smaller provincial towns there were in 1900, 321 news 
paixjrs of various jieriodicity, but not exceeding a week, 
which are published in 1 68 towns 

Zenkeu OeathichU der Joiirmhstik tn Osterrcich Vienna, 
1900 — Haasenstein and Voglek Jsoixzkalvndar^ 1901, kc 

Hmiga^ y 

Budapest in 1890, with a population of 360,000, had 
14 dailies and 10 weeklies, Ac In 1900, with 470,000 
inhabitants, it had 21 dailies and 3 weeklies, Ac , and 
147 papers, mostly weeklies, were published in eighty nine 
other towns The leading papers are the official BudapeBU 
KiSzlonyy the Liberal Fester Lloyd, and the Bvdapesti 
Ihrlap From the Hungarian returns of 1899 {A Magyar 
Hirlapirodalom Id Bzinnyei J) it would appear that 764 
newspapers were published in that year, but those returns 
include a large number of official bulletins and journals 
that are more correctly described as periodicals It may 
be noted here that seven papers in Hungarian are published 
in America and one in Vienna 

Belgium 

In 1890 Brussels published 34 impers of various 
periodicity, among which the Moniteur Beige held the lead 
with a circulation of 90,000, while Le National (founded 
in 1885) and L Ntoile circulated 21,000 and 5000 respect 
ively In 1900 there were 18 dailies and 14 wcokhes, Ac 
The other large towns compare as follows — 
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In 1890 there were 112 papers published in 90 other 
towns, and m 1900, 230 papers in 124 other towns 
These were mostly weekly, but the towns with upwards of 
20,000 inhabitants have usually one or more daily papers 
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Le botr, a Brussels impcr, is distributed giatis, and subsists 
entirely upon its advertise mints Totals — 

IblK) 1 *00 

Brussels ^4 

Provinces 142 j 

Belgium 17 (, h^O 

Holland 


Amsterdam in 1890 had lOdailics and T) wtikms, tU , 
and in 1900 the number had intriabid to IJ dailies 
(Algenieen IlandeUblad, Nwuws van den An/, «SL( ), ind 
26 weeklies, Ac In 1900 The Hagiu had (> dailits 
(Bagblcul, ^Vaderlaml, Ac) and 5 wtiklus, A( and 
Rotterdam had 5 dailies (Nteuwe Botfetdamnut Coutanty 
Ac) and 8 weeklies In addition to these, about 250 
papers, mostly weeklicb, were published in 128 othci towns 
The HaarleniBche Courant, founded m 1()5G, still appeals 
The totals for Holland are — Amsteidain, 38 , pioMiuts, 
274, kingdom, 312 

Luxenihurg 

In the Grand Duchy there weie 12 newsjjajuis in 1900 — I dailits 
{Luxemburger /eituiig, Ate ), and 9 that appeal twin oi thiue ii 
week All the dailies and three others are pubhslu d in iht ( apital 

Sweden 

In 1890 Stockholm, with a population of 20*5 000, had 5 dailies 
and 12 weeklies, &e , in 1900 with an intuase ol 60,000 inhabit 
ants, it had 11 dailies and 4 weeklies, &l , while IH pioMneial 
towns published 197 impera, mostly weeklies, &e lu tlio peiiud 
1890 94 a largo number oi iiew8pai>er8 appealed at Stotkholm, but 
their duration was m general very shoit often only a few months 
(Lundstadt, Sveriges Periodml a J iteratur, n 1896) A new spa] nr 
m Finnish is published at Ha}>aiaiida 

Denmark 

III 1890 CojKJuhagen, with 286,000 luhabitautK pioduccd 8 
dailies and 6 weeklies, &e In 1900, with a population of 410,000 
it had 12 dailies and 2 wieklios, while 121 i>apers appealed in 
sixty eight provincial towns 

Iceland 

Reykjavik published two weekly paj)ei8 in 1890, and the same 
number in 1900 (Thi6d6lfr and Imfold) 

Faroe Islands 

A weekly pa])er called the Dinimalacfing was jiubliahed at 
Ihorshavn m 1890, and eontimud to appear in 1900 

A ontay 

In 1890 Chi istiama, with a population of 128,000, published 12 
papers, of winch only three appealed daily , in 1900 although the 
population increased to 161,000, only 10 papers wen produced, 
but 8 of them were dailies The MorqenhUmet still holds its rank, 
and tXie Aftenposten has a laige circulation In the proMiices in 
1900 theie were 122 papers published in fifty two towns 

RuBBia 

In 1890 St Pctcisburg had 6 dailies and 14 weeklies, 
Ac , and in 1900 there were 16 dailies and 22 weeklies, 
Ac (the St Fetershurgskaya ViedonwsU, notably anti British 
since 1895, tht Novoya Vrentya, the Journal de M Ftteis 
boxirg, Ac ) Moscow increased its paiK rs from 5 dailies 
and 6 weeklies, Ac , to 8 dailies and 1 1 weeklies, Ac (the 
Moskowskaya Viedomosti, Ac ) The lest of Russia projx^r 
produced about 100 newspapers, of which one third wen 
dailies In Russian Poland about 11 papers, one half 
being dailies, were published at Warsaw in 1900 {Kuritr 
Warsawski, Gazeta Polska, Ac ), and about 1 8 in the other 
towns The Baltic provinces produced 11 dailies and 9 
weeklies, Ac , Siberia, 1 daily and 2 1 weeklies, Ac the 
Caucasus, 5 dailies and 4 weeklies, <lc and Finland, 12 
dailies and 29 weeklies Seven weekly newspapers in 
Esthonian were published at Heval, l)orj>at, and Pernau m 
1900 The totals for Russia are theiefore — St Petersburg 
and Moscow, 57 , provmecs, 230 , the Russian empire, 287 
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Throughout the empire, but eBi)ac]aUy m Russia proper, 
biberia, and the Caucasus, a number both of daily and 
weekly pa^iers are so intermittent in their publication that 
timy have not been included in the above statistics 

A large number of newspapers in the Russian language are 
published, chiefly for political reasons, outside Russia, and 
most of the papers of the non Russian nations living under 
Muscovite rule are similarly published outside the empire 

In all the large provincial towns there is a Government 
newspaper published daily, or at least twice a week, but 
apart fiom this but fei^ of the i^noduals tan justly bo 
considered as newspapers The provuicial press labours 
under great difficulties, for whereas in St Petersburg or 
Moscow the editors may publish at their own risk, subject 
to warnings, every paper that appears in the provinces 
must duly pass the censor The more important section 
of the Russian press tends to develop on the lines of 
Rntish new8pai)ers, t e , large papers well filled with 
advertisements, but no new papers of importance were 
founded during the period under review The |)opular 
press in the Frencli fashion has largely developed, and 
there is a system of giving bonuses to subscribers in the 
form of books published as supjiloments 

Ihtli/ 

In 1890 Rome, with a jjopulation of 278,000, published 
H dailus and 1 tii weekly, and lu 1900, with 176,000, 
10 dailies and 6 weeklies, Ac The leading Roman paj^ers 
are — the Fwnfulla^ representing the Court and Government, 
the T'lihuum^ a Liberal pajier founded in 1883, which has 
the largest circulation (150,000) , the organ of the Vatican, 
iJ Osaervatore Rcynmno , and the popular Me^Batjero The 
number of jiapers published in the chief towns between 
1 880 and 1 900 was as follows — 
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In addition to these, about 200 papers, one third being 
dailies, were published in 123 of the smaller towns, making 
thi totals — Homo, 15 , iirovinces, 2 56 , Italy, 251 

Malta in 1890 had 3 dailies and 3 weeklies, and in 
1900, 8 dailies {MoUta (JhromeU^ II Risorgiviento^ tke )and 
5 weeklits Two weie in English, one in Maltese, and the 
rest in Italian 

Spam 

111 1890 Madrid published 38 papers, of which 15 wore 
dailies , but by 1 900 they declined to 28, of which 1 9 
were dailies Barcelona published only 4 dailies in 1890, 
the lenmiuing 17 being weekly, Xc , in 1900 the dailies 
increased to 15, while the weeklies, &c , decreased to 4, a 
state of things very consonant with the increased com 
moreial activity of the town The leading Spanish papers 
are —A/ (Jorreo^ Monarehieo-Liberal , La £ix>ca, Co^rva> 
tivo , Rl Impai tialy Indoiiendent Liberal , La JuBticva^ an 
evening Republican paper , El Liberal ^ which numWs 
among its contnbutois the best writers* without distinction 
of party, and El Paw, the organ of the Progressives 
The provincial press is very active, but extremely short 
lived In Badajoz, a typical ordinary provincial town, 
about 30 newspapers sprang into existence during the 
twenty years 1881-1900, besides a still larger number of 
periodicals (Gome* Villafranca, Hutoi'ui y Btbhografia de 
la Prema de Badatjoz^ 1901) In 1900 there were 287 
papers published in 118 provincial towns, thus making the 
totals — Madrid, 28 , provinces, 806 , Spam, 334 
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— In 1900 there were 4 daily papers published 
at Palme de Mallorca. 

Portvyal 

In 1890 Lisbon, with 246,000 inhabitants, published 
18 papers, of which 11 were dailies, and m 1900, with 
a population of 261,000, 21 papers, of which 19 were 
dailies The other towns show very little movement since 
1880, about 58 papers being published m 30 provincial 
towns The totals may be roughly taken as — Lisbon, 21 ^ 
provinces, 58 , Portugal, 79 

Switzerland 

This IS one of the countries remarkable for the number 
of Its newspapers in proportion to its size Among the 
more important may be mentioned the Journal de GeTieve 
and the Gazette de Laueanne, both Moderate Liberal, and 
the Catholic Coumer de Geneve The following table show s 
the increase in the three largest towns — 
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In 1895, 587 papers were published in 192 towns, about 
270 being weeklies and about 100 dailies Nearly two 
thirds are in German, the remainder being chiefly French, 
with a few in Italian, in Romansch, and in English The 
number of papers founded in the decade ending 1890 
showed an increase of 30 per cent on the previous one 
In 1872 only 3 papers were credited with a circulation 
exceeding 20,000, but there were in 1896 at least 16 The 
Swiss continue to preserve with jealous care the freedom of 
the press, and in 1895 they rejected an alteration in their 
criminal code which appeared likely to interfere with it 

Greece 

Athens, With 85,000 inhabitants m 1890, pubhshod 9 dailies 
and 4 weeklies, &e , and m 1900, with 114,000 inhabitants, 10 
dailies and 2 weeklies Ihe chief papers the Asiy and the 
Acropolia are mainly political and on the Liberal side, as indeed 
are neaily all the Athenian papers In the smaller towns the 
number increased from 20 in 1890 to 86 in 1900, most of them 
being published weekly 

llumama 

Biuhaiest, with a i)opulation of about half a million, had 7 
dailies and 1 weekly in 1890, and 14 dailies (the Ae ) 

and 8 weeklies in 1900, when about 80 papers, mostly dailies, were 
published in the provinces. 

<Scrina 

Belgrade has a large number of papem in propoi tiou to its popu 
latioii of 86,000, but shows no movement in reieiii years It had 
6 dailies and 8 weeklies, Ac , m 1900 The olhcial pai»er is the 
Serh^le Nomny^ and the leading Liberal organ the Vtdeh I iv( 
smaller towns published one or two papers apices, apjicarmg twice 
or thrice in the week 

Bulgaria 

In 1890 only 3 newspapers were published m Bulgaria, namely 
2 at Sofia and 1 at Bustchuk In 1900 Sofia, with a population of 
48,000, had 1 daily the Swohodat and 3 on alternate days , while 
Philippopolis and live smaller towns produced 11 i>aper8, mostly 
weeklies. 

Montenegro 

Cettigne, with 1500 inhabitants, published 2 weeklies (the Qlae 
Cmagorea and the Political) in 1900 

Turkey 

In 1890, with a population of 878,000, there were 19 papers, 
in various languages, published at Constantinople, most of them 
dailies , and in 1900, with a decrease in population estimated at 
1000, the number of papers decreased to 18 They apmared m the 
following languages the Stamboul and 4 others m French, 8 in 
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Turkish, 1 m Turkish and Greek, 8 m Greek, 2 !h Antienian, 1 in 
English and French, and 1 each m Arabic, Engliak Italian, and 
Persian Smyrna, with 200,000 inhabitants, publiilied 8 papers, 
mostly weeklies, in 1890, and the same number in 19d0 Owing 
to th^ number of fasts and feasts observed by the Mahcmmedans, 
during which Turkish newspapers are not published, they are 
somewhat irregular in their appearance Two papers are published 
at Adrianople and 2 at Salomoa (1 being in Henrew) Cyprus had 
6 weeklies m 1900, the chief being the OmoI at Nicosia and the 
TvfM$ qf Cyprus at Larnaca 

Persia 

Tehran, with 200,000 inhabitants, published 2 newsjiapers m 
1890 and 8 m 1900 The Irdn is the leading miier, but the 
papers of Persia, like those of Turkey, appear somewhat inegularly 

Syria 

At Beyrout were published m 1900, 1 daily (the French Journal^ 
and 5 i/veeklies (1 im Turkish and 4 m Arabic) 

China 

With the exception of the Peking Gazette^ which is the 
official organ of the Chinese Government, it may be said 
that all the newspapers published in China, including 
those in the vernacular, are due to foreign influence, and 
are under European management The leading papers 
of the British colony are the Nc/rtli China Daily Neivs 
and Shanghai Mercury at Shanghai, and the llonq Kong 
Daily Press and China Mail at Hong Kong In addition 
to these may be mentioned the Journal at Peking, the 
Gazette at Amoy, the Herald and Daily Echo at Foochow, 
the Chinese Turns at Tientsin, the Deutsch AstaUsche 
Warte at Tsintau, and a few Portuguese papers at Macao 
Of the few papers in Chinese, the Shim- 2 ^ao and Hupcu) 
of Shanghai have a very large ciiculation, and there are 
four Chinese dailies at Hong Kong and two at Canton 
Several newspajjers are published by the missionaries in 
various parts, but they are more of the nature of religious 
or scientific journals w xth a few items of news thrown in 
(J D Ball, Thvngs Chinese, 1893) The total number of 
newspapers published in China in 1900 may be reckoned 
at 40, about two thirds being dailies 

Siam 

Bangkok, with 255,000 inhabitants in 1890, had 8 dailioa and 
1 i^eokly, while in 1900 with a iwpulation of 400,000, it had 
an additional weekly The leading papers aic the Times and the 
Siam Free Press 

Iliads '^leUlemcnts 

There are about a dozen p^ors, half of them dailies, published 
in the Straits Settlements The ehiet are the Straits 2 lines and 
the Oovernment Gazette at Singapon , the Penang Gazette^ &c 

Cochin Churn 

Two p^rs, the Coumer and the Mekong, arc published at 
Saigon To^king has the Coiirriei published at Haiphong, and 
L Avenir at Hanoi 

Japan 

Rapid growth of journalism has been one of the 
marked features of Japan’s modern career As early 
as the beginning of the 17th century, a sheet called 
the Reading for Sale ( 1 onii-ui i) was hawked about the 
streets of Yedo by a vendor who ciied his wares in the 
familiar European style of later times This embryo 
journal was in manuscript It contained accounts of 
natural calamities, conflagrations, fights, vendettas, and 
other striking events Another more aristocratic sheet, 
called the Official Intelligence {Go-sata gah), was compiled 
by the chief of the tea-cult in the shogun’s palace and 
sold privately Its contents were taken chiefly from the 
archives of the Government secretariat, and consisted 
of appointments and dismissals of officials, copies of 
administrative ordinances, and notes on current events 
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Neither of these publications attained permanent vogue or 
su^Bted any expansion of the enterprise Not until 
18^ did a real newspaper make its appearance Its 
publisher, lukuda Meiga, was inspired by the hojio that 
if fuller knowledge of foreign countries wtit disseminated 
among the people, the policy of national c xclusion might 
become distasteful He tbtrefore made translations of 
the Batavia News, and published them in the form of a 
journal printed from wood blocks The following jeni 
(1864) Joseph liiko — a Japanese who hod just ntuinccl 
from the United States, where he had Intel since boy 
hood, having been rescued from a sinking junk and carried 
to San Francisco by an \meiican ship - com biiud with 
two of his countrymen to publish a iienodieal wlucli they 
called Shimhunshi (newspaper), a teim destined to become 
permanent in the language As yet movable tj])es were 
not employed But that innovation followed eiuiekly on 
the establishment of English journals foi the foreign 
community in Yokohama, and during the stirring times ot 
the fall of feudalism a demand for ne ws became so keen 
that one journal after another made its appearance At 
first the tone of these sheets reflected the anti foreign, 
anti progressive spirit of the conservative section of the 
nation, and their influence seemed so peminous that tin 
Qoveinment prohibited their publication and treated the 
editors as malefactors But the incongruity of such a 
policy being quickly perceived, the veto was icNokeel 
m 1869, and journalistic enterprise recened ofhcial 
sanction within certain limitations All discussion of 
religious questions, of politics, and of legal problems was 
interdicted, a gemoral injunction forbade the publication 
of matter prejudicial to public peace or good morals , 
ofhcial iiennisBion had to Iw obtained before issuing a 
journal, and the power of fining or imprisoning editors, 
publishers, and printers, as well as that of suspending or 
suppressing a newspaper, was vested in adininistrativi 
officials without any recouise to courts of law It might 
have been foreseen that the young journalists of 
Japan, whose ideas of press liberty were derived fiom 
European theories, would not readily submit to thc'jc 
lestnctions A bitter struggle commenced lx. tween, on 
the one hand, irresponsible editors who were influenced 
partly by honest faith in the \alue of free s})tech, hnt 
jiartly by a desire to embarrass the Government, and, 
on the other, responsible officials who either ])tlie\td 
that Japanese society was not yet ripe for the lull en 
franchisement of newspapers, or weie unwilling to pla(( 
m the hands of their pohtical opponents a weapon wIikIi 
threatened to prove inconveniently effective against them 
selves The public, of couise, symi>athized with the 
editors, and each sentence of imprisonment or fine pro 
nounced against them biought a fresh access of popular 
support Devices, often unscrupulous and sometimes in- 
genious, wore employed by the editors to gain pcqiularity 
or to bnng the Government into ridicule On om 
occasion they organized imposing funeral rites in honour 
of journals that had been suppressed by ministc i lal order 
The defunct sheets, placed in a coffin, weie bonie in 
solemn ])rocossion to the temple of the (ioddess of Mercy, 
where Buddhist pnests chanted litanies for tlu dead, 
journalists and iiolitical agitators lead threnodies or 
burned incense, and all the pomp, parade, and ceremony 
proper to aristocratic obsequies were observed TJa 
story of this struggle for liberty reads strangf ly in tJie 
context of such a history as that of Japan under the 
Tokugawa shogunate Although scarcely a month passt d 
that did not see an editor fined or imprisons d, a news 
paper suspended or suppressed, the represeiiUtivc s of 
the press grew constantly more defiant, the demand for 
journals more urgent The first daily jiaper, the Maimcht 
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Shtnibun {Daily New8\ waa published in 1871, and in 
1879, despite the seventy of the law, there were 192 
journals and periodicals, with a total annual circulation 
of over 11,000,000 In 1897 a law, passed by both 
Houses and confirmed by the emperor, removed all re 
Htnctions on freedom of speech, except in cases of Use- 
mijenU In 1900 there wore 829 journals and periodicals, 
with an annual circulation of 463 million copies (See 
ilso Jai AN ) 

The more important newipapers appearing in the capital are the 
ofiicial Kuampo^ the Conservative the Progressne Yom% 

wri and Mnimchi^ ami the Kokumin Shimbun (established in 
1890), one of the best specimens of Japanese journalism, and 
remarkable for its liberal spirit, and for having an article in 
English to facilitate the exchange of views between Japanese and 
loieigmrb Anothti iiuiHirtaiit j»aper is the Jtjt i»hiinpo 
ha^t Indiea 

Philippines —In the Philippines, whore the periodical press has 
now lieon estahliHlK d for upwards of three quarters of a century, 
the first ncnspaiKu printed outside Manila was El hco de Vtgan, 
1884, whidi histtd foi about a yeai In Manila itself a consider 
able number of newspapers have been staited since 1880, but few 
have lastHl lon^ many, indeed, only a few months The Diarto, 
Oaennw 1 spanol^ and Vomcreio are the dailies (Rctana, Jbl Period 
ismo hliptno^ Mudiid, 189fj) 

Jam —The iiewspaiiers of Java show but little movement In 
1900 theu w(ie 6 uailics and 1 weekly published in Ratavia, and 
about 20 pajiciH, half of them dailies, in other jiarts of the island 

Sumatra —In 1890 3 pajiciH wore jmbhslied m Sumatia and 
double that number in 1900 , they appear, at most, three times in 
the week 

Celeben — The nunilw i of fiapera published at Macassar in 1900 
w as 3, published onco oi twice in the week 

IVrat Africa 

In Gambia in 1900 the Gambia Inielhgenccr waa published 
weekly ut Bathurst 

At A((ra in the Gold Coast Colony there were 2 weekly {tapeis, 
the Gold i oast Chronicle and the Gold Coast Independent 

In Siena Leone licetowii with a population of 39,000, had 8 
w( ekly papers (the JEeekly News^ U eelly Times, and lEest Afnuin 
lienoiter) 

Lagos with 82,500 inhabitants, published the Lagos Tvnrn 
daily and J weekly |)apci8 

East Africa 

Mauritiu — In 1900 the Merchant and Planters Gasetie and 
the Vrai Mauritien weie published daily at St Louis, the only 
other paper In ing the Weekly Eews 

Congo Free State 

St Paul de Loanda published 0 Mercantil daily and 2 weekly 
papers 

Liberia Pepuhlic 

At Monro\ la the Observer and the Liberia Qasette were published 
wookU 

Morocco 

In this lenitory were published iii 1900 the Times of Morocco, a 
neuHpapn in Aiabic, one m l^romh, and one m Spanish, their 
|Hnoduitj \aiKs 

Qtrman East Africa 

The DeiUsch O^iafrikanische Aeitung waa published weekly at 
Dar os Suluni 

Algeria 

In 1890 there wore 11 nowsjaipors puhlislied in Algena In 
1900 AlgieiM with a i>opiilation of 164,000, published 6 dailies 
(i Alhbar^ La Dep^ihe Alqirimne &c ) Aia 4 weeklies, and 
sinoiiteon smalloi towns had 25 pajiers, in most oases weeklies or 
semi weeklies 

Tunu 

Iwo daily papers, the Joumat OiffUtel and the Petit Tmmcn, 
and 4 wiekhes wti-o inibliahod at the capital in 1900, while 
Courrui amsared weekly at Bizorta La IMpiche Sfaxienne daily at 
Sfa\, and lyAvemr weekly at botiesc 

Senegal 

In 1900 the Moniteur was published weekly at St Louis 


Eimum 

The Jowmal Offieiel wae published twice a week, the Mowoeau 
ScUaaim weekly at St Denis. 

Madagascar 

Le ProgriSf Le Madagasearf and La Ctoehe, nominally weeklies, 
appeared at irregular interval^ 

Angra Pequetta 

The Deutsche Colonial Zeitwng was published weekly 
Canary Islands 

In 1900 the Diano was published at Las Palmas, and the 
Diano and the Liberal at Santa Cruz and Tenenfe, but at very 
irregular intervals 

Madeira 

The Diario de Noturns was published daily, and 0 Direito twice 
weekly at I unchal 

St Helena 

In 1900 the Guardian was published weekly 
Egypt 

In 1900 Alexandna, with 230,000 inhabitants, published 10 
dallies {Le Phare d' Alexandria, the Egyptian GcusetU, Ac ) and 1 
weekly , Cairo, with 380,000, had 8 dailies {Journal Egyjptien, Le 
ProgiSs, Ac ) and 3 weeklies , and Port Said 2 dailies, tne Phare 
and the Telegrafo These are exclusive of Arab newspapers 

Portuguese East Africa 

In 1900 0 J^ufurowas published at Delagoa Bay, iAis Eoletim 
Ofinal and Mnca Oriental at Mozambique, and 0 Afneano at 
Quilimant These are all weeklies 

Azores 

There were two papers apiece published weekly in Teroeira, 
Fayal, and San Miguel in 1900 

Central America 

In the republics of Central America there has been little or no 
vaiiatiou m the number of newspapers, save in Nicaragua which 
in 1900 had 4 dailies {El Diano) Ac , and 5 weeklies, agamst 4 
weeklies m 1890 The Iharo del Centro de Amrnca is the chief 
mper of the 8 published m Guatemala , the Diano Ofinal and 
M Siglo XX wore published at San Salvadoi , the Correo Espaiiol, 
La Jxepvhlica, and El Heraldo at Costa Rica , and La Pas and La 
Eegeneracidn at Honduras 

Btiiish Honduras in 1900 had 1 daily papier, El Sol, published 
at Belize 

West Indies 

Cuba — In 1890, 6 dailies and 1 weekly app^red m Cuba In 
1900 tliore wore 9 dailies and 2 weeklies, the Diano de la Manna 
and 4 other dailies being published at Havana Seven jiapers were 
published in other towns of the island 
Porto Jiico —Three newspapers, 1 daily {La Avitpa) and 2 tri 
weeklies, have appeared m Porto Rico since 1890, to which is now 
added the Democrana, published daily 
Hayti m 1900 had 5 aailios and 3 weeklies, being an increase of 
2 jiapcrs since 1890 

Jamaica m 1900 maintained its number, 5 dailies and 4 
weeklies , the leading papers aie the Jamaica Daily Telegraph, 
Eiening Express, Gleaner, and Government Gazette 
Barbados published 6 papers, mostly hi weekly ( West Indian, 
Barbados Herald, Ac ), at Bndgetown in 1900 

Tnnidad, with 6 weeklies in 1890, had 2 dailies {Daily News 
and Times) and 4 wetklies (Boyal Oasette, Ac ) in 1900 
Dominica had 2 wetklies, the Dominican and the Guardian, in 
1900 

Grenada, which had only 1 paper m 1890, had 3 (St Georges 
Chromcle, Ac ) in 1900 

St Vincent had 2 weekly papers {Sentinel, Ac ), and St Lucia the 
same number {The Voice, At ), in 1900 
Antigua had 3 weeklies {Leeward Isles Budget, Ac ) 

Bahamas — In 1900 the Guardian was pubUshed twice weekly 
at Nassau 

Bermudas —In 1900 the Loyal Gasette was published at Hamil 
ton, and the Colonist at St George, both weekfy 
bt Christopher (St Kitts), which had only 1 paper m 1890, had 
the Daily Eapress and 2 weeklies in 1900 

Tobago had the Gazette and News, both weekly 
Turks Island —The Jioyal Standard, weekly 
St Thomas — ^The St 1 hxmxos Tidsnde appeared twice weekly in 
1900 
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UarivMqM — Three pApera, Lu AidxUn^ Le» ColomeSf and El 
rarvenxr, were published at 8t Pierre m 1900, and were atiU being 
published up to 8 th May 1902, when the town was destroyed (see 
MAKTINIQUS) 

Ottad$lQupe -^The Caumer was published twice weekly 

Mexico I 

In 1890, 5 dailies and 2 weeklies were published in the i 
capital, with 816,000 inhabitants, and 2 dailies and 1 weekly in 
other parts of the temtoir In 1900 there were 10 dailies (El 
Dxano OficuUf El Naewnaly ko ) published in the capital, which 
has increased its population by 16,000 , and 20 papers, about half 
being dailies, appeared in hfteon smaller towns 

Colombia 

Panama, with 35,000 inhabitants, had 8 dailies in 1890, and 
3 dailies (La Estrella ka ) and 1 weekly in 1900 Bogota, with a I 
population of 100,000, had 8 dailies and 3 weeklies in 1890, and 
9 dailies and 23 weeklies in 1900 In the other towns of the re 
public there were only 8 weeklies in 1890, while there were 17 
newspapers, mostly weekly, published in soven towns in 1900 

V’otvezuela 

Caracas, with a population of 70,600, published only 2 dailies in 
1890, but in 1900, with 80,000 inhabitants, it had 6 dailies (hi 
CorreOy &c ) and 6 weeklies The returns from smaller towns were 
1 daily and 6 weeklies in 1890, while m seven towns m 1900 there 
were 10 papers, about half of them appearing daily 

Bi Uuh Quxana 

There has been very little movement in the number of papers 
In 1900 the Daily Chronicle and 6 weeklies appearod at George 
town, and the Berhvee GazetUy a bi weekly, at New Amsterdam 

Dutch Ouiana 

In 1900, 6 weeklies (the SurinainCy West Iindiery kc ) were pub 
lishod at Paramaribo, 1 daily and 6 weeklies at Cura^oa, and 
1 weekly at Nickcne 

French Qutana 

Two weeklies, the Moniteur and the Btvexly were published at 
Cayenne in 1900 

Ecuador 

In 1890 there were only 8 papers, all weeklies, published in 
Ecuador In 1900 Quito with 80,000 inhabitants, had 1 daily 
[FI Comercio) and 2 weeklies , Guayaquil had 8 dailies and 1 bi 
weekly , and Cuenta 1 weekly 

Brazil 

In 1890 Rio, with 350,000 inhabitants, had 4 dailies and 1 
weekly, while 7 dailies and 2 weeklies were published in other 
towns In 1900 Rio had 10 dailies (Diano ae NoticiaSf Diano 
Ofievaly &c ) and 1 weekly, while 88 papers, nearly all dailies, were 
published in eighteen other towns 

Peru 

In 1890 there were only 2 dailies published at Lima, with 
101,400 inhabitants In 1900, however, with a population of 
135,000, it had 8 dailies (FL ComereWf El Nacionaty kc ) and 11 
weeklies, while 18 newspapers, mostly weeklies, were published m 
seven other towns 

Bolivia, 

In 1900, 6 dailies (fl Comercio^ El NacMualy kc ) were published 
at La Paz, 3 dailns (hi Dia^ kc ) and 3 weeklies at Sucre, and 10 
papers in six smaller towns 

Chile 

In 1890 Santiago, with 200 000 inhabitants, published 2 dailies 
and 1 weekly , Valparaiso with 95,000, had the same number, 
and 1 daily paper appeared in Iquiquo In 1900 Santiago pub 
lished 10 aailies (El Chilenoy FI ConstitucxonaZy kc ) , Valparaiso, 
with 110,000 inhabitants, had 6 dailies (El Imparcialy La Uhton, 
kc ) and 1 bi weekly , while twelve smaller towns had 13 papers, 
mostly dailies 

Argentine Repvblic 

Buenos Aires m 1890, with 398,500 inhabitants, published 18 
dailies and 1 weekly, of which 3 were in French and 8 m English , 
Hosano wnth 80,000, had 7 dailies and 2 weeklies, of which 2 
were m English and 8 dailies and 1 weekly appeared in the 
smaller towns In 1900 Buenos Aires, with its population in 
creased by 150,000, had 18 dailies (La Ncunon^ Buenoa Aires 
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HeraMy Ac ) and 8 weeklies, which appear in the following Ian 
guages 11 in Spanish, 4 m English, 3 in Italian, 8 in German, and 
2 in french, Kosano, with 90,000 inhabitants, had 6 dailies 
MenoagerOy Ac ) and 2 weeklies , and ten smaller towns produetd 
14 papers, nearly all dailies 

Paraguay 

In 1900, 6 dailies (Diano Oficialy La Bepuhheay Ac ) and 1 
weekly were published at Asuncion, with a population ot ^0 OOO 
and a weekly jiaper, the Fco dt la Cawipaflo, apiK arod at Villa 
Concepcion 

Uruguay 

The press has made great strides in this republic during 18^0- 
1900. and especially during the second decade Montovidm 
which in 1890 had 7 dailies, all in Smiiish, in 1900 bail 10 in 
Spanish, mostly political, 2 in French and 1 apiece m I« nglish 
and Italian The chief are El Teleqrajo Maritimo loundid in 
1880, El SxgJoy Jm, Eazdn, and El Dia 3 ho r<duction of the 
price of El Dia to one half (2 centesimos) in 1890 was a lefoini 
which gave the notable recent impulse to the ]K)pultti pi css 
Among the more imixirtant mpors in the doprtments may bo 
mentioned El Puchlo and la Pa- ot San Jos^, El Dia of Pay«andu, 
and La Prensa of El Salto The only available statistics fm the 
newspapers of the ontiio rcpublu include periodicals it appeals 
that, in addition to the above mentioned daily papers 42 reviews 
and periodicals wore published in Montevideo in 1900, and about 
80 newspapers and periodicals m the provnu os, giving a total for 
the republic of about 136 (Icniiindey y Medina, La Imprcntay 
la Prensa eii cl Uruguay y Montevideo, 1900 ) 

India 

It appears from the ofHcial tables that there are about 
600 newspapers, so called, published in the Indian empire, 
of which about one third, mostly dailies, are in the Indian 
vernaculars The numbers, however, are very fluctuating, 
and m the following statistics of 1900 only the chief and 
more permanent papers are included — 



Popula 

tion 

Dallies 

Weckllet. 

Calcutta 

843,487 
821 704 

15 (Calcutta hngliHhmany Ae ) 

40 

Bombay 

2 (Bombay QazettCy Ac ) 

14 

Madras 

452,518 

4 (Madras Maily Ac ) 

9 

Rangoon 

Allahabad 

180,000 1 

6 (Rangoon Timely Ac ) 

3 

175,240 

2 (Ihoneery Ac ) 

3 

1 ahore 

176,800 

2 (Civil and Military CazettCy Ac ) 

3 


Chandernagoro has a weekly paper, Le Petit Btngah, and 
Pondich^ry Le Progrha and the Journal Offiml 
Goa has the Bolotin Official and A Voz do Povoy which appear at 
irregular iiitervalH 

Ceylon 

In 1900 Colombo, with a population of 12^,000, 
published four dailies (Ceylon Indrpefndenty TimeSy kc ), 
and SIX weeklies These are all m English, and there are 
several in the native dialects Also three weeklies wore 
published at Jaffna 

Canada 

Ontario — ^In 1890 Toronto, with 181,220 inhabitants, 
had 6 dailies and 26 weeklies , Ottawa, with 30,000 
inhabitants, had 2 dailies and 2 bi weeklies while five 
smaller towns published 12 dailies and 17 weeklies In 
1900 Toronto had 6 dailies (hveninq NewSy Globe y Matly 
Merchanty kc) and 70 weeklies, Ottawa had 4 dailies 
(Citizen Free PresSy Le Canaday kc ) and 1 1 weeklies , 
while 203 smaller towns issued 341 papers, mostly 
weeklies The Citi^eny a Conservative daily jiajK r, is thf 
doyen of Ottawa journals , it was founded as the Packet in 
1844, and changed its title in February 1851 (Audet, 
Hutorvque des Joumaux (TOiUnva ) 

Quebec — Quebec, with 65,000 inliabitants, had 7 dailies 
and 5 weeklies in 1890, Montreal, with 250,000, had 
9 dailies and 18 weeklies In 1900 Quelioe hacl 6 dailies 
and 8 weeklies, 6 of the papers being in English and 8 in 
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French (Mercury^ Telegraphy Le Cowmer du Ccmada, kc ) , 
Montreal had 8 dailies and 48 weeklies, 29 pai)ers being 
in English and 27 m French (Gazette, Hezald, La Mtnerve, 
kc ) , while m twenty-eeven smaller towns 44 papers were 
published, mostly weeklies 

New Brvmwwk — In the whole of this territory only 

4 dailies and 9 weeklies were published m 1890, whereas 
in 1900 Fredencton had 1 daily and 5 weeklies, St John 

5 dallies (Ocuette, Globe, kc ) and 4 weeklies , and 20 
f»ther paiiers, mostly weeldies, appeared m thirteen smaller 
towns 

Nova Scotia — In 1890, 5 dailies and 8 weeklies were 
published in Halifax In 1 900 the same number appeared 
in Halifax, while 47 other jiapers appeared m thirty of 
the smaller towns 

Prince Edward Inland — In 1890 the 120,000 inhabit- 
ants of this territory had 2 dailies and 6 weeklies In 
1900 there were 3 dailies and 10 weeklies, most of which 
wore published at Charlottetown 

Manitol>a — \i\ 1890 only 2 dailies and 2 weeklies were 
published at Wiiiniiieg, which in 1900 had 3 dailies 
(Manitoba Momuuf Free Pienn, kc) and 17 weeklies, 
while 26 othir papers, mostly weeklies, appeared in nme- 
teen smaller towns 

North IVenf Temtones — ^These territories had only 3 
nowsjiapers in 1890 In 1900 there were 2 weeklies 
(Leader and Stamlard) published at Ilegina, and 16 
other pajiers, mostly weeklies, appeared in thirteen smaller 
towns 

li/itish Columbia — In 1890 there appear to have been 

6 jjajiers published in this territory In 1900 there were 
20, mostly wet klies , 2 dailies (Colonut and Tir/ien) and 

2 weeklas were imbhshed at Victoria, and 2 dailies (News 
AdveHxui, kc ) and 3 weeklies at Vancouver 

Newfoundland 

In 1890, 1 daily papers were pubhshed at St John’s, 
which 111 1900 had 2 dailies (Evening Herald, kc), while 
Harbor and Twillingato had a weekly paper apiece 

South Afnca 

Cape Colontf — In 1890 Cape Town, with 45,000 in 
habitants, piiblishul 13 newspaiiers of various periodicity 
In 1900, with the same population, there wore 16 news 
papers, of which 3 wore dailies and 5 were in Dutch 
The loading papers wore the Cape Aigus, Cape Times, 
South Afiitan Review, 0ns Land, <Lc Port Elizabeth, 
which pubhshed 6 newspapers of various periodicity in 
1890, published only 3 in 1900, but Kimberley increased 
from 2 to 3 in the decide The number published 
in other towns ol the colony remained stationary at 
about 32 

Natal — In 1890 Duilian and Pietermaritzburg pub- 
lished 3 newHi>ai>(rs tath, of various periodicity, but in 
1900 the former, with 16,600 inhabitants, jmblished 2 
dailies, the Natal Adveitiser and Natal Meicmy, and the 
latter, with a population of 14,400, published 2 dailies 
and 2 weeklies, the Natal Witness, kc , the lleiald, a 
weekly pa|)er, is published at Newcastle 

Rhodesm — In 1900 Bulawayo published 2 dailies 
(Chramcle, ike ) and 1 ■weekly, while 5 other newspapers, 
mostly weeklies, were published in three smaller to^wns 

Orange River Colony — In 1890 only 2 newsjmpers 
were published at Bloemfonttin, but in 1900 these had 
increased to 6 — 2 dailies (Daily Express, Government 
Gazette) and 3 weeklies. 

Transvaal Colony — In 1890, 6 newspapers of various 
periodicity were published at Prt toria, 7 at Johannesburg, 

3 at Barberton, and 1 apiece at Lydenburg and Potchel 
stroom In 1900 Pretoria jmbhshtd 2 dailies, the | 
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Advertiser in English, and the Pi ess m Dutch and 
English, and 1 daily, the Volksstem, and 2 weeklies, 
the Staatsconrant and Land en Volh, m Dutch At 
Johannesburg 8 appeared — 4 daily (the Standard and 
Dtgger^s News, Dady News, Eastern Star, and Times), 
and 4 weekly (the Mining Journal, kc ) Barberton 
published only the Geld Fields News, weekly, but Lyden- 
burg issued the Transvaal and the Lydenhvrger weekly , 
Potchofstroom the Budget, Potchefstroomer, Vryheul, and 
Nieime Republieken weekly , whilt Klerksdorp published 
the Mining Record twice a week , Krugersdorp, the 
Times and 0ns Volk weekly, and Middelburg the Courant 
and the District Advertisei also weekly 

Australasia 

The first newspaper established in Australasia was the 
Sydney Gazette aiul New South Wales Advertiser It 
began 5th March 1803, and continued to 23rd December 
1843 The Derwent Star, the first paper m Van Diemen’s 
Land, started 8th January 1810 The Sydnsy Morning 
Herald began as a weekly in 1831, became bi weekly 
in 1832, tn-weekly in 1838, and daily in 1840 The 
Melbourne Argus began 2nd lanuary 1846, the Age 17th 
October 1854, and the Leader in 1856 Characteristic 
of the newspapers of Australasia is the large number 
of advertisefnents , in fact, there is a keener apprecia 
tion of the value of advertising than in England, and 
consequently a newspaper is first ol all an advertising 
medium As a natural consequence, except in the ease 
of the great metropolitan dailies, the press does not lead 
jiublic opinion, but follows it, lor in small colonuil 
communities an editor’s first care is to avoid alienating 
any influential section of advertisers (Grattan Grey, 
Australasia, London, 1900 ) 

New South Wales — Sydney, with a population of 
332,000, in 1890 had 21 newspaptrs, about half being 
dailies , hut in 1 900, while the total increased nearly 
threefold (59), theie were only 5 published daily The 
largest paj^er is the Morning Herald, which may be eon 
sulercd the loader of Conservative journalism in Austral 
asia Its contemporary on the oppositt side is the Daily 
Tdigraph, which is lun upon similar lines to the Mel 
bourne Age The Bulletin, however, is said to have the 
widest cuculation throughout the whole of the Austral 
asian colonies, but it temporarily lost ground through its 
strenuous opposition to the South African war The tvo 
leading wooklits are Town and Country and the Sydney 
Mail, to which must 1)0 added the Radu al and Rejmblicaii 
Truth (Grattan Grey, Australasia, London, 1901 ) 

In the provinces m 1890 there wtn 78 pajiors in 51 
to'wns, mostly dailies, whereas m 1900, 168 papers were 
published in 118 towns, and the same tendency is shown 
in favour of weeklies, which, with but few excejitions, is 
characteristic of Australia 

Queensland — Brisbane m 1890, with 60,000 inhabitants, 
had 26 jiapers, 8 of them being dailies, and in thirty fi\t 
other towns there were 61 papers, for the most part 
dailies In 1900 the capital, ■aith a population of 101,000, 
had 3 dailies (Courier, Evening Observer, <Lc ) and 20 
weeklies, while 86 pajiers, mostly weeklies, were published 
in forty-one other towns 

South Australia — ^Adelaide m 1890, with a population 
of 45,000, seems to have had 24 papers, 10 being dailies , 
and 18 pajiers, mostly dailies, appeared in sixteen of the 
smaller towns In 1900 Adelaide had 130,000 inhabit 
ants, but only 4 daily papers (Reguter, Advertiser, Express 
and Telegraph, and Evening Journal) and 13 weeklies 
(Observer, Australische Zeitung, ) , and 27 papers, 
mostly weeklies, appeared in twenty two other towns 

1 ictoria — Melbourne, with a population of 400,000 in 
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1890, had 46 town papers, nearly half of them daily, and 
21 suburban papers, mostly weekly, and 82 papers, most 
of them daihes, i^peared in seventy smaller towns In 
1900 Melbourne h^ a population of 491,800, and out of 
131 town and suburban papers had only 4 daihes (Argus^ 
Age^ Stcmdardf Shipping Gazette) The struggle for the 
leii^ between the Argm and the Age has resulted in the 
victory of the latter, which both m position and influence 
has eclipsed its senior contemporary The Argiut, however, 
18 intimately connected with the earliest associations of 
colonists in Victoria, and maintains a high standard of 
literary excellence, and the decline in its circulation is due 
solely to its conservatism The two leading Melbourne 
weeklies are the Auetralaevm and the Leader^ issued 
respectively from the Argus and the Age offices Both 
have an extensive intercolonial circulation The popular 
evening paper is the Herald^ which enjoys an extensive 
circulation, but is said to display occasionally a tendency 
towards “ yellow ” journalism (Grattan Grey, A ustralasia^ 
London, 1901 ) 179 papers, mostly weeklies, were pub- 

lished in 122 smaller towns, Ballarat having 9, Geelong 
6, and Bendigo 4 

West Austrdlta — Perth in 1890, with 10,000 in 
habitants, had 2 dailies and 3 weeklies, and 1 weekly, 
the Herald, was published at Fremantle In 1900 Perth 
had 3 dailies and 3 weeklies, and 12 papers, mostly 
weeklies, were published in nine smaller towns 

Tasrtvanva — In 1890 Hobart, with 29,000 inhabitants, 
had 4 dailies and 6 weeklies , Launceston had 2 dailu a 
and 3 weeklies, and La Trolio had 1 daily In 1900 
Hobart had 2 dailies (the llohart Mercury, kc ) and 7 
weeklies, Launceston 2 dailies (the Launceston Examines , 
&c ) and 5 weeklies, and Burnio and Devonport West 1 
weekly apiece 

Hew Zealand — Taking its size and population into 
account, no country in the world has been so productive 
of newspapers as New Zealand The newspapers of the 
country districts are extremely numerous, and in general 
successful 

Otago — Dunedin in 1890 had 8 daihes and 11 weeklies, and in 
1900, with a {) 0 |mlation of 24,300, it had 2 dailies {Otago JJatly 
Times, &o ) and 5 weeklies {Witness, &c ) In 1890 theie weic 
1 2 papers, mostly dailies, published in eleven of the smaller towns, 
and m 1900 21 j^jiers, mostly weeklies, in Hixtoen towns A not 
able exception to the vogue of the weekly paper is Invercargill, 
which has 8 dailies and 1 weekly 

Wellington had m 1900 the same number of papeis as in 1890, 

1 c , Z dailies and 8 weeklies , but 23 jiapors, mostly weeklies, 
appeared in seventeen of the smaller towns, as against 14 paj)trs, 
mostly dailies, in ten smaller towns in 1 890 

Auckland, the capital, which had 3 dailies and 6 ueekhes in 
1890, had in 1900 only 2 dailies {New Zealand Herald, Ac ) and 3 
weeklies ( Weekly Herald, Ac ) , but whereas in 1890 there were 
only 8 other jiajiers, mostly dailies, published in six of the smaller 
towns, there were in 1900 12 jiapcrs, mostly weeklies, published in 
eleven towns 

Napier in 1890 had 2 dailies and 1 weekly, and nine smaller 
towns published 12 papers, mostly dailies In 1900 Napier had 
3 dailies {Telegraph, Ac ) and 1 weekly, while 7 pajiers, mostly 
weeklies, were published in five other toivns 

Ohnstchuroh, which had 4 dailies and 5 weeklies in 1890, had 
5 daihes (Press, Ac ) and 6 wocklus ( Weekly Press, Ac ) in 1900, 
while the numbers in the provinces romainoa the same, namely, 12 
papers in nine towns, but they were mostly dailies m 1890 and 
mostly weeklies in 1900 

Nelson — In 1890, 2 daily papers were published in the capital 
In 1900, 8 dailies appeared in the capital, and 2 weeklies in tlie 
smaller towns 

Marlborough — In 1900, 2 dailies and 2 weeklies were pubhshed 
at Blenheim, being double the number that appeared in 1890, and 

2 weekhes were published in the smaller towns 

Taranaki — In 1900, 2 daihes and 2 weekhes were published at 
New Plymouth, being double as many as appeared m 1890 , and 
2 daihes and 6 weekhes were published in five smaller towns 

Westland Province — In 1900, 6 daihes and 7 weeklies were 
published in seven towns of this province, as against 7 jiapers, 
mostly daihes, m 1890 
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Totals of Ne:ivspapet s, 1900 


Great Britain and 

Ire 

China 

40 

land 

2,902 

Siam 

5 

United States 

15,904 

Straits Settlements 

12 

Franoo 

2,400 

Cothin China 

4 

Germany 

3,278 

Japan 

150 

Austria 

393 

b ast Indies 

39 

Hungary 

Sweden 

171 

213 

^outh Afru a 

West Africa 

309 

10 

Denmark 

145 

Central Afiica, Au 

76 

Iceland and Faroe Islands 3 

I’gypJ 

21 

Norway 

132 

( anoda 

742 

Belgium 

290 

Central and West Indies 

129 

Netherlands 

312 

South Amen in RopnbUcs 

340 

Luxemburg 

12 

Australasia - 


Russia 

280 

New South Wales 

227 

Italy 

251 

Quconslaiid 

109 

Spain 

338 

South Austi ilui 

44 

Portugal 

79 

V ictoria 

310 

Switzerland 

600 

West Austi alia 

18 

Greece 

47 

rasinania 

18 

Rumania 

47 

New /calaiid — 


SoiTia 

24 

Otago 

28 

Bulgaria 

15 

Wcllin^jton 

29 

Montenegro 

2 

Auckland 

17 

Turkey 

22 

Hawkes Bay 

11 

Persia 

3 

Cantt rbuiy 

23 

Syiia 

India 

6 

600 

Sundry 

36 



Ceylon 

10 

Total 

31 020 


Authorities — Press Directories, Mitchell s, Sell s, and Willing s 
— box Bournp (H R ) English Newspaptrs, 2 vols , London 1877 
— HHiirns of the Newspapers in the Bntish Museum — Progress of 
British Nmspapeis in the Nineteenth Ccnliini illustiated, 1901 
Simpkin Mai shall and Co (< f B , D k) 

NOWtOlli a city of Kansas, U b A , c ijutal of Harvey 
county, on the Atchison, Topeka, and Santa Fc ind tht 
Missouri Pacific railways, at an altitude of 1447 fcit 
Its site 18 level, its plan regular, and it is divided into 
four wards The surrounding country is a fertile agii 
cultural region, for which Newton serves as a supply iiul 
distributing point Population (1900), 6 208, of whom 706 
were foreign born and 251 negroes 

NSWtOIlp a city of Middlesex county, Mnss<i 
(husetts, USA, on the right bank of the Charles river, 
and on the Boston and Albany Ilailway, in the eistnn 
part of the state Including an area of 1 8 scjuarc iniii s, 
it formerly contained sevt ral villages, which have cxti mb d 
until they have finally merged into one inothei, and it 
present the entire area is covered with urban settle mtnt 
Most of the inhabitants have tluir business interests in 
Boston Population (1900), 33,587, of whom 10,008 were 
foreign born and 505 negroes 

Newtorii Alfred (1829 ), Lnghsh zoologist, 

was born at Geneva on 11th June 1829 In 1854 he 
was elected travelling fellow of Magdalene College, 
Cambridge, of which he had been an undergraduate, and 
subsequently visited many parts of the woild, imluding 
Lapland, Iceland, Spitsbergen, the West Indies, and 
North America In 1866 he became tlio first occupant 
of the chair of zoology and com] »ar dive anatomy at 
Cambridge lie is especially known as an authority on 
ornithology, and his services to ornitliology and /oo 
geography were recognized by the Koyal bodety in 
1900, when it awarded him a Boyal medal He is tlic 
author of many books, including Zoolotfy of Ancient 
Europe (1862), Ootheca Wolleyana (1864), Zoology (1874), 
and a Dictionary of Birds (1893-96), the last being 
an acknowledged standard work The articles on Birds 
(m great part) and Ornithology in the ninth edition 
of this Encyclopaedia came from his pen, and he also 
wrote some of the smaller ones on ornithological subjects 
He contributed many memoirs to scientific societies, and 
edited The Ibis (1865-70), the Zoolotfical Record (1870- 
1872), and YarrelVs Bntish Birds (1871-82) 

S Vir —27 
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Nawtoiig Sir ChariM Thomas (1816~ 

1894), English archseologuit, was born on 16th September 
1816 at Bredwardine in Herefordshire, and educated at 
Shrewsbury and Christ Church, Oxford His tastes were 
rather for classical art than for philology , he only obtained 
a second class in the schools, and he entered the British 
Museum m 1840 as an assistant in the Antiquities 
Department All manner of antiquities, classical, Oriental, 
and medieval, as well as ethnography, were then lumped 
together under ono administration, and although the 
dei)artmcnt ]K)ssessed officers of great distinction as 
Egyptologists and numismatists, it had not, at the time 
of Newton^s appointment, a single distinguished classical 
archieologist The twelve years which he s^jent in it 
were years of assiduous self instruction In 1852 he 
quitted the Museum for a time to become vice consul at 
Mitylene, with the object of exploring the coasts and islands 
of Asia Minor for antKjuities Aided by funds supplied 
by Lord Stratford do lledcliffe, then British ambassador 
at Con8tantino[>le, ho made in 1852 and 1855 important 
discoveries ot inst rijitums at the island ot Calymnos, off the 
coast of ( 'urifi , and in 1856-57 achieved the great archaeo 
logical exploit of his lito by the discovery of the remains 
of the famous mausoleum of Halicarnassus, one of the 
“seven wonders** of the ancient world He was greatly 
assisttd by Murdoch Smith, afterwards celebrated in con 
ncxion with Persian telegraphs The results were do 
sciibed by Newton in hia lIiBiory of DiBcovenes at 
llahcarnaBmB (1862-63), written in conjunction with Mr 
Jt P Pullan, and in his Traveh awl biacove^ies %n the 
LeiHint (1865) These works included particulars of other 
impoitant discoveries, especially at Bianchidae, where 
he disinterred the statues which had anciently lined the 
Sacied Way, and at (Jnidos, where Mr Pullan, acting 
under his direction, found the colossal lion now in the 
British Museum 

In 1855 the rtgius professorship of Greek at Oxford 
was odered to Newton, but ho declined it In 1860 he 
was made Biitish consul at Horne, but had scarcely entered 
upon the post when an opportunity presented itself of 
reoigani/ing the amorphous department of antiquities at 
the British Museum, which was divided into three and 
ultimately four blanches The Greek and Homan section 
naturally fell to Newton, who returned as Keeper, and 
held the olh(e until 1885, declining the offer of the pi in 
tii)al librananship made to him in 1878 The Mausoleum 
Hoorn, to accommodate the treasures he had found m 
Asia Minor, was built under his supervision, but the 
most brilliant episode of his administration was the 
ac((uisition of the Blacas and Castellani gems and sculp 
tines The Farnese and Pourtales collections were also 
acquired by him He maintained an intimate connexion 
with tlu5 important excavations carried on during his 
term of ofluc? in Asia Minor and other regions of the 
ancient wnild, and took a leading part in the foundation 
ol the Sot u ty lor tlie Promotion of Hellenic Studies, the 
British School at Athens, and the Egypt Exploration 
hund He w is \atcs professor of classical arclueology at 
I University (V)llegi, London, from 1880 to 1888 When, 
on his retirtmint from the Museum, his bust by Boehm, 
now placed m ono of the sculpture gallenes, was presented 
to him as a testimonial, he desired the unexpended balance 
to he given to the school at Athens After his retirement 
Ik was for long much occupied with the publication of the 
Greek inscriptions ni the British Museum, but his health 
failed greatly in tht latter years of his life Hi died at 
^fargate on 28th November 1894 He had married m 
1861 the daughter of his successor in the consulate at 
Rome, the painter Se\ern, herself a distinguished artist 
She died after a short illness m 1866 Newton was 


knighted for his services to classical archaeology His 
narrative of his own explorations is somewhat dry, but 
there is much entertaining as well as instructive r^ing 
in his collected Euay% on Art and Archmology (1886), 
especially those on the Mycenaean, Cyprian, Olympian, 
and other epoch-making discoveries ^ ) 

Newtoni John (1823-1895), American soldier, 
was bom m Norfolk, Va, 24th August 1823, and after 
graduating at the U S Military Ac^emy in 1842, wa«i 
engaged on engineering duties During the Civil War he 
was detailed upon the defences of Washington, and fought 
in the great battles of 1862 in the east Promoted from 
brigadier general (September 1861) to mtgor general of 
volunteers (March 1863), he commanded the corps of 
General Reynolds at Gettysburg after the death of that 
officer In the west, in 1864, he took jmrt m Sherman*s 
invasion of Georgia Returning to regular engineer duty 
onee more in 1866, he enlarged and improved New York 
harbour and the Hudson and East rivers (1866-85), 
removing the dangerous rocks at Hell Gate, and solving 
new problems with great success Appointed chief of 
engineers in March 1884, with the rank of brigadier- 
general, he retired from aetive service in August 1886 
In 1887-88 he served as commissioner of public works in 
New York City, where he died 1st May 1895 

Nowton«8t0wart| a police burgh of Wigtown- 
shire, Scotland, on the river Cree, 49| miles west by south 
of Dumfries A tweed mill, an agricultural implement 
factory, and tanneries aie the ehief industrial features 
There are two secondary schools — one for girls and one 
for boys Population (1901), 2204 

NswtOWnardS. a market town and urban sanitary 
distnct in the county of Down, Ireland, miles east of 
Belfast by rail There are a weaving factory and a hosiery 
factory A new market occupying 3i acres has been 
erected Population (1881), 8676 , (1901), 9110 

N0W Ulnrii a city of Minnesota, USA, capital 
of Brown county, on the south bank of the Minnesotii 
river, and on a line of the Chicago and North Western 
Railway, in the southern part of the state It was 
founded in 1854, destroyed in 1862 by Indians, but 
rebuilt Population (1890), 3741 , (1900), 5403, of whom 
1924 were foreign born 

N0W W00tmln8t0rp a town on the north bank 
of the Fraser river, British Columbia, 15 miles from the 
mouth It was founded in 1859, and was the capital of 
British Columbia when the British possessions on the 
Pacific coast formed two colonies — that is, British 
Columbia (the mainland poition) and Vancouver Island 
The city is accessible to ocean-going ships of 16 feet 
draught It is the chief centre of the farming country of 
the lower Fraser, and has one or two factories, but its 
chief trade is m connexion with the salmon cannerits 
of tho Fraser river It has a small export lumber 
trade In 1898 the greater portion of the business part 
of the city was destroyed by fire, and though much of 
it was rebuilt the establishment of the city of Vancouver, 
only eight miles distant, seriously affected New West 
minater’s proBjiects of rapid growth It is connected 
with Vancouver by an electric railway Population, about 
6000 

N0W Whateomi a city of Washington, USA, 
capital of Wliatcom county, at the head of Bellingham 
Bay, an arm of Puget Sound, and on a branch of the Great 
Northern Raalwaj, m the north western jiart of the state 
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It IS m the heavily forested region of the north west, and 
its industnes are chiefly related to lumber and its manu 
factare It contains many saw and shingle mills, and 


ships largo quantities of fir tiinlior to southern parts 
Population (1890), 4059, (1900), 6834, of ^hom 1425 
were foreign born 


NEW YORK. 


N ew YORK, one of the original thirteen United States 
of America, and, from its pre-eminence in popula- 
tion, wealth, commerce, and industry, popularly known 
as the Empire State, is situated between 40 29' 40'' and 
45" 0' 42" N , and 71" 51' and 79" 45' 54 4" W Its 
total land area is 47,620 square miles, or 30,476,800 
acres The climate of New York is in a general sense 
typical of that of the northern United States, hot 
in summer and cold m winter, yet healthful and stimu 
lating Apart from elevation, the inqxirtant sources 
of local vaiiation are the ocean, the Great Lakes, and 
certain marked irregularities of land surface which modify 
the direction and force of the winds The effect of the 
ocean is greitly limited by the general eastwardly drift of 
the atmosphere The population m 1880 was 5,082,871 , 
in 1890, 5,997,853, exclusive of 5321 specially enumerated, 
in 1900, 7,268,894 The total increase in the last ton years 
of the 19th century (1,265,720, including those specially 
enumerated) was greater than in any former decade, while 
the jiercentage of increase (21 1) was greater than at any 
census since 1860 Since 1820 New York has been the 
most populous state in the Union Of 160 cities in the 
United States (excluding Honolulu, in Hawaii) in 1900 
Inking a popuUtion of 25,000 or more, 12 are in New 
\ork, namely, Greater New York, 3,437,202 , Buffalo, 
352,387, Rochester, 162,008, Syracuse, 108,374, Albany, 
94,151 , Troy, 60,651 , Utica, 56,383 , \onkers, 47,931 , 
Binghamton, 39,647, Elmira, 35,672 , Schenectady, 
31,682 , Auburn, 30,345 The average population per 
square mile increased from 106 74 in 1880 to 126 1 in 
1890, and 152 6 m 1900 New York has always been 
distinguished for a diversity of races Out of 10,039,217 
immigrants who \rrived at the port of New \ oik lx tween 
1st January 1850 and 30tli Juno 1898, the declaied 
destination of 3,930,857, or 39 2 per cent , was New York 
state, Germans, Irish, and English largely jirc dominating 
In 1900, 1,900,425 of the population weit foreign born 
and 99,232 were negroes Of the native whites, those 
of foreign parentage numbered 2,415,845 Of the total 
population, 3,614,780 were males and 3,651,114 were 
females 

Recent Ih^iot y — The state, owing to its size and its 
reflection of changes in political sentiment, has been an 
important factor in national politics Since 1864 its 
electoral vote, which was then cast a second time for 
Abraham Lincoln, has regularly alternated between the 
Democratic and Republican candidates, till 1900, when 
it was cast the second time for William McKinley, the 
Republican candidate , and in each instance, except in 
1868, when it went to Horatio Seymour, the Democrat 
candidate, and 1876, when the national contest was deter- 
mined by the Electoral Commission, the candidate receiv 
mg the electoral vote of New York became President 
The popular vote of the state m the Presidential contest 
of 1896 was Republican, 819,838 , Democratic, 551,369 , 
National Democratic, 18,950 , Prohibitionist, 16,052 , 
Socialist - Labour, 17,667 — a Republican plurality of 
268,469, m the Presidential contest of 1900 the vote 
stood Republican, 822,013, Democratic, 678,462, 
Socialist-Labour, 12,621 , Prohibitionist, 22,077 , Social 
Democratic, 12,869 — a Republican plurality of 143,551 
The pluralities of 1896 and 1900 are to be ascribed largely 


to the overwhelming sentiment m favour of the mainten- 
ance of the gold standard Paity picpondemnre in the 
staters delegation in the national House of Repiiseiita 
tivos has often shifted Since 1860 only tine of the 
United States senators from New \oik haMj lx i u Dcm(»- 
crats Democratic governors were tli cted m ]H74, 1S70, 
1882, 1885, 1888, and 1891 , llejmbluaii goviriiors, iii 
1879, 1891, 1896, 1898, and 1900 Loed ciuscs haMJ 
sometimes produ(>ed marked results iii giibcrnatoual con 
tests, as when Cleveland (Democrat) leceued in 1882 a 
plurality of 192,854, and Morton (Republican) leceivod 
m 1894 a plurality of 156,108 Since 1876 the control of 
the legislature has rested about four fifths of the time with 
the Republicans, and since 1891 inclusive continuously 
During the war with Spam, New \ oik furnished 20,870 
men to state volunteer organizations, 5400 (estimated) to 
the United States navy, 2000 (estimated) to United States 
volunteer organizations, and 3000 (estimated) to the 
regular army, making a total of 29,270 The volunteer 
organizations included 210 cavalry and 325 artillery 
Comtitution — The present constitution avis adopted 
6th November 1894, and eame into foice Ist January 
1895 Its mam features are — Scpaiation of city from 
state and national eLctions, safegiiaicls against abuses m 
legislative procedure, and against abuse of the elective 
franchise , provisions for the jireservation ot the forests , 
prohibitions of gambling , abolition of the statutory 
limitation of the right of reco\ery for injuries eausing 
death to $5000, a new apportionment of senate and 
assembly districts, under which (1) no tounty may ha\e 
more than three senators unless it shall have a full ratio 
for each senator, although smaller counties may leeeive i 
senator, or an additional senator, on a majoi fi action ol i 
ratio, and (2) no county shall have moie than one thud 
of all the senators, and New 5 oik and Kings counties 
together not inoio than one half of all , the strengtlitmiig 
of civil seivice refonn, the prohibition of the contract 
labour system as to convicts , aiithoi ity to improve tlu 
canals ^ provisions for free public schools, and jirohibitiou 
of use of public money m aid of sectarian schools , the 
revision of the judiciary system, piovision that theie 
shall be a naval as we'l as a land force of militia, and 
that the inihtia shall not bo reduced below 10,000 men 
Suffrage is extended to every male citizen, 21 years old, 
who has fulhlled certain conditions of residence and \v1k) 
is not legally disqualihi d Legislative power is vested in 
the Senate and Assembly, the former consisting of 50 
members, chosen for two years, and the latter of 150, 
chosen for one year Each member of the legislature is 
allowed a sajary of $1500 a year, and a limited amount 
for travelling exiiensts Restrictions are plired on 
private or Icx^al legislation, and on the debt iiicurnng 
l^ower The .legislature meets every year on the first 
Wednesday m January The executive power is vested 
m a Governor, who holds office for two yeais A 
Lieutenant Governor must be chosen at the sune tini< 
and for the same term The Governor is commandei in 
chief of the military and naval forces of the state , has 
the right of appointment, with the advice and consent of 
the Senate, of diffi rent officials , has the right of removal, 
generally after hearing, of vauous stite and local officers , 
and has power to fill vacancies He has also extensive 
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pardoning power He is required to send an annual 
message to the legislature, may convene the legislature in 
extraordinary session, and {lossesses a hmited veto in 
legislation He receives $10,000 a year and a furnished 
residence The Lieutenant Governor, except when he 
becomes Governor, is president of the Senate, but lias 
only a casting vote The constitution provides for the 
election of a Secretary of State, Comptroller, Treasurer, 
Attorney General, and State Engineer and Surveyor 
The Siifienntendent of Public Works, the Superintendent 
of State Prisons, the State Board of Cliarities, the Pnson 
Commission, and the Lunacy Commission are appointed 
by the Governor, with the advice and consent of the 
Senate Appointments and promotions in the civil service 
are, by the constitution of the state, recjuired to be mode 
according to merit and fitness —to be ascertained, so far 
as practicable, by competitive examinations , but a prefer 
ence in appointment and promotion, without regard to 
their standing in the list, is given to honourably-dis 
charged soldiers and sailors of the Civil War In 1900, 
3190 jjersons were examined in the competitive ment, 
class 

Jwlmary — The state is divided into four ]udicial 
departmtnts, in each of which there is an Appellate 
Division of the Supreme Court The justues composing 
the Apjiellate Division in each department are designated 
by the Governor from all tlio justices elected to the 
Suiireme Court, but a majority of them must be residents 
of the department, as must the piesiding justice, who is 
designated by the Governor By the constitution of 
1894, the Sujierior Couit of the city of New York, the 
Court of C^ommon Pleas for the city and county of New 
York, the Suiierior Court of Buffalo, and the City Court 
of Brooklyn, wore abolished, and their jurisdiction, 
original and appellate, transferred to the Supreme Court 
and its appellate di\ isions The justices of the Supreme 
Court are (hosen at the general elections for terms of 
fouitetn years Circuit courts, and courts of oyer and 
terminer, were abolished, and their jurisdiction vested m 
the Supreme Court The Supremo Court has general 
jurisdiction in law and equity The Court of Ap^ieals 
was continued It consists of the chief judge and six 
associates, all chosen by the electors of the state for 
fourteen years Five constitute a (juorum, and the con 
currenco of four is necessary to a dtcision Jurisdiction, 
excejit whore judgment is of death, is limited to the 
revit w of questions of law The legislature may jrestrict 
the jurisdiction of the court, but cannot make the right 
to appeal depend upon the amount involved The exist 
mg county courts weie continued Courts of Sessions, 
except in the county of Now York, were abolished from 
and afUr 31st December 1895, and their jurisdiction was 
transferred to the county courts The Surrogates courts 
were continued The electors of the several towns elect 
pistices of the peace Inferior local courts not of record, 
with civil and criminal jurisdiction, may be established by 
the legislature 

XocaZ Oovrrnmrnt — Tho state is divided into 61 lounties, 
in eaoh of which, unless it bo coextensive with a city, there is a 
board of suiiervisors The constitution provide^ for the election 
of the sheniTs, clerks of counties, district attorneys, and registrars 
by tho electors of the resptx tivo counties , but any of them may 
be removed by the Governoi after giving to such ofRoer a copy of 
the charges against him, and an op^iortunity of being heard in 
his defence All county, city, town, and village officers, whoso 
election or appointment is not provided for by the constitution, 
are, at the discretion of the legislature, to he chosen by tho 
chotors of the various divisions, or appointed by such authonties 
thereof as tho legislature shall designate No lounty or city is, 
as a rule, allowed to become indebted to an amount exceeding 
10 per (ont of the assessed valuation of its taxable real estate 
The cities are classified as follows — Ist class, those having 
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250.000 or more inhabitants , 2nd class, 50,000 to 250,000 , 
3rd class, all other cities By the census of 1900, Greater New 
York and Buffalo come withm the 1st class , Bochester, Syraoust, 
Albany, Troy, and Utica within the 2nd , and the rest in the 
Srd By a law of 16th July 1898 the counties of Now York 
Kings, Queens, Richmond, and Westchester were constituted u 
Metropolitan Elections District, at tho head of which was placed 
a superintendent, whose duty it is to pi event violations of tlie 
laws relating to elections 

Mthtta includes all able bodied male citizens between 

the ages of 18 and 45, who are residents of tlio state, subject to 
any exemptions created by federal or state law By the con 
stitation, there sliall be maintained at all times a force of not 
loss than 10,000 enlisted men, fully uniformed, armed, equipped, 
disciplined, and ready for active service Under the Act of 
2nd April 1898, the militia of the state consists of two parts — 
tho active, comprising the organized and uniform forces Known 
AS the National Guard and Naval Militia, and the reserve, 
consisting of the rest of the militia In times of peace the 
National Guard shall be not less than 10,000 and not more than 

18.000 enlisted men On dlst December 1901 41 armouries 
were owned by the state, 16 by counties, 1 by the 7th regiment, 
and the United States was lurmshmg the use of two ships foi^ the 
Ist and 2nd Naval Battalions There was one state arsenal, in 
New York City 

Correction — By the constitution the legislature is required to 
provide for the occupation and employment of prisoners sentenced 
to the state prisons, penitentiaries, gaols, and reformatories, hut 
tho products of this labour may be disposed of only to the state 
or a political division thereof, or to or lor public institutions of 
tho state The penal institutions of the state include the state 
prisons at Sing Sing Auburn, and Clinton, the Elmira Reforma 
tory, tho Eastern Reformatory at Naj»anoch, the reformatory for 
women at BedTord, the houses of refuge for women at Albion and 
Hudson, tho six penitentiaries situated at New York, Brooklyn, 
Albany, Syracuse, Rochester, and Buffalo, the county gaols, the 
state industrial school at Rochester, tho house of refuge for 
luvenilo delinquents at New Yoik, and the state hospitals for 
insane convicts at Matteawan and Dannomora In the fiscal year 
ending SOth September 1901 tho daily average number of convicts 
in tho three state prisons was 8492, as against 2468 in 1900 On 
1st October 1901 the number of inmates of the various penal in 
stitutions was throe state piisons, 3228 , Elmira Roformatoiy, 
1276 , Eastern Reformatory, 234 , houses of refuge for women, 359 , 
SIX penitentiaries, 2206 — total 7298, a decrease of 2458 since 1895 
Including gaols and workhouses tho total prison population was 
11,157, a decrease of 1604 since Ist October 1895 For the year 
ending SOth September 1901 the cost of care and maintenance 
of tho three state prisons was 8482,044 , the not earnings of the 
convicts amountcci to 845,441 At the Elmira Reformatory 
instruction is given m trades, manual training, physical tram 
iiig, military organization, letters, and religious exercises 
Throe characteristics of the systoni there employed are (1) the 
indeterminate sentence, (2) the parole or conditional release, 
(2) the grades and marking system The results have been 
highly satisfactory Tho conclition of tho county gaols and 
of the penitentiaries in 1898 was pronounced by the Prison 
Commission to be very had The Commission s report for 1901 
states that ** marked progioss has been made during tho year in 
the work of gaol improvements 

Samtaiion — The health of tho state is cared for by the Board 
of Health and tho Board of Commissioners of Quarantine 
During 1900 there were 130,268 deaths reported for the state, 
making a death rate of 17 9 per thousand of tho reporting popula 
tion, as against 19 6 in 1890 

Care of the Insane — The whole number of committed insane in 
the state, 30th September 1900, was 22,778, an increase of 755 
over the previous year Of these, the whole number m state 
hospitals, including the Matteawan state hospital for insane 
criminals (752 patients), was 22,840 , on Ist October 1899 
there were 21,435 inmates of the state hospitals , on Ist 
October 1900, 22,088 There are 11 state hospitals, besides 
that at Matteawan, situated at Utica, Willaixi, Poughkeejfisie, 
Middletown, Buffalo, Bmghamton, Ogdensburg, Rochester, Long 
Island, New York, and Gowanda In 1900, of those discharged, 
1029 had recovered, 1249 were lianded over to tho custody of 
friends or public officials, and 49 were acijiidged not insane The 
expenditures for the year ending 30th September 1900 for the 
support of the state hospitals were 83,594,873, or $164 79 per 
inmate 

Chanties — the constitution the legislature is required to 
provide for a State Board of Chanties, which shall ^sit and 
inspect, with certain exceptions, all institutions, state, county, 
or municipal, which are of a chantahle, eleemosynary, correc 
tional, or reformatory character, and institutions for epileptics or 
idiots There are 14 state institutions subject to the authonty 
of the Board, situated at Rochester, Syracuse, Batavia, Newark, 
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Bath, Iroquois, Albion, Bedford, Rome, Sonjea, Oxford, Hudson, 
and Tarrytown, and in the Adtrondacks The receipts of these 
institutions for the hscal year ending SOth September 1900 
amounted to Si *345, 720 , their es^nditures to S1,254,22H, 
S3d7,670 being for maintenance and ^80,000 for improvements, 
while $36,553 were returned to the state treasurer The number 
of their benefioianes was 7056 Besides these, there are ten 
other institutions, mainly supported by state appropriations, 
but under private management The receipts of tnese institu 
tions for the fiscal year ending SOth September 1900 were from 
cash m hand, $63,926 , from public sources, $612,471 , from 
private sources, $307,699 , tneir expenditures aggregated 
$940,189 The total number of their Deneiiciaries was 3278 
Provision is made for the separate care of idiotic and feeble 
minded persons Besides state institutions, the Board also has 
under its control over 1000 other institutions, societies, and 
associations under private control, including hospitals, homes, 
dispensaries, orphan and other asylums, reformatories, day 
nurseries, general and spoial lehef societies, and other ohaiitable 
organizations The almshouses are county, city, and town 
institutions Their inspection in 1900 showed general im 
provement The number of inmates of the county almshouses 
on Ist October 1899 was 5496 , on 1st October 1900, 5472 Of 
the latter, 754 were able bodied , 3603 sick or infirm , 35 insane , 
621 feeble minded or idiotic , 152 epileptic , 154 blind , 75 deaf , 
78 minors The total number of persons supported during the 
year was 15,780 Of these, 8172 were native, 7608 foreign The 
total ex|)onditures in direct connexion with the almshouses weie 
$762,572 In the city and town almshouse institutions, on 
Ist October 1899, there wera 7476 inmates , on Ist October 1900, 
7364 The total sup^iorted during the year was 70,409 Of 
those, 30,915 were native, 39,494 foreign The total expenditures 
in direct connexion with these almshouses i^oio $1,495,519 The 
number of persons receiving temporary relief during the year 
was 209,092, and the total expenditures were $1,120,876 The 
number and classification of beneficiaries in institutions subject 
to the supervision of the Board, on Ist October 1900, was as 
follows — Aged and friendless persons, 3368 , almshouse inmates, 
10,794 , blind, 641 , deaf, 1672 dependent children, 26,998 , 
disabled soldiers and sailors, 1969 , epileptics in almshouses, 
i57 , epileptics in Craig Colony, 612 , hospital patients, 6217 , 
idiotic ana feeble minded in almshouses, 1257 , idiotic and 
feeble minded in state institutions, 1312 mvonilo otiendors, 
3658 , inmates of reformatories, 1800 , total, 60,655 During 
the year ended SOth September 1900 the institutions under the 
supervision of the Board had an income of $17,312,302 Tluy 
expended $16,107,496, and owned real and personal projicity 
conservatively estimated to be worth $66,805,054 
Education — By the constitution the legislature is required to 
maintain a system of free common schools, wherein all the 
children of the state may be educated The use of public money 
in aid of sectarian schools is forbidden Ihe public schools arc 
under the supervision of a State Sujiermteudent of Public In 
struetion, and of local commissioners and superintendents 
Besides the state normal college at Albany, there are state 
normal and training schools at Brockport, Buffalo Cortland, 
bredonia, Goncseo, Tamaica, New Paltz, Oiieonta, Oswego, Platts 
burg, and Potsdam On 81st July 1900 there were in the 
state 11,740 school districts The number of licensed teachers 
employed for the lojjftl term of 160 days during the preceding 
year was 31,768 The number of children of school age was 
505,018 m the towns and 1,064,635 in tht cities — a total in the 
state of 1,569,653 The number of children attending school 
some portion of the year was in the towns 454,215 and in the 
cities 755,359— making a total of 1,209,574 for the state The 
average daily attendance in the towns was 305,800 and in the 
cities 551,688, showing an average attendance for the entire state of 
857,488 The amount paid for teachers salaries was $19,218,892, 
and the average annual salary was $604 The sum of $1,030,393 
was expendca for buildings, sites, and repairs in the towns, 
and $7,518,250 in the cities The total reported value of the 
school houses and sites was $81,768,495 The total expenditures 
for the public schools were $33,421,491, an increase over the 
previous year of $5,368,500 The total expenditures for public 
educational interests directly connected with the department 
were $34,513,455 The Umversity of the state of New \ork, 
incorporated Ist May 1784, and made a constitutional body 
1st January 1895, is a supervisory and administrative, not 
a teaching institution Its powers are exercised by nineteen 
elective regents, and by the Governor, Lieutenant Governor, 
Secretary of State, and Superintendent of Public Instruction, 
who are tx officio regents Regents are elected in the same 
way as United States senators, and are the only public officers 
m New York state chosen for life They are unsalaried The 
regents have power to incorporate, and to alter or revoke the 
charters of universities, colleges, academies, libraries, museums, 
or other educational institutions , to distribute to them funds 
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granted by the state for their use , to inspect tlieii workings, and 
require annual reports under oath of their presiding officers 
to establish examinations as to attainments in leaiuing, and 
confer on successful candidates suitable oertiticatos, diplomas, and 
degrees On dOth June 1900 the institutions in the University 
inmuded 34 colleges 76 ]»rofo8Sional and technical schools, 140 
academies, 666 high schools, and 175 libraries During tin 
fiscal year ending 30tli September 1900 thoie was cxjieuded for 
academies $2,018,953, foi high schools $1 077,420 for loUegis 
and for professional and technnal schools $7,663,037 

Churches —By the census of 1890 there were in the state 8237 
religious organizations, 7942 churth edilicta, church pioputy of 
the value of $140,123,008, and 2,171,822 church members oi 
communicants Membership and property were distributed as 
follows — 


Denomination 

Momberahip 

Vroperty 

Baptist 

142,710 

$H 625,588 

Catholic 

1,153,650 

26,769,478 

Congregationalist 

45,686 

7,078 

5 175 202 

Friends 

767 460 

Jewish 

46,807 

4,315 200 

Luthc ran 

89,046 

4,691, 175 

Methodist 

265,551 

18,305 200 
22,727 192 

Presbyterian 

Protestant Episcopal 

168,564 

127,961 

31,142,611 
7,698,280 
1,717 500 

Reformed 

55,973 

Unitarian 

4,470 

Uuiversalist 

8,526 

1,798 250 


Wealth — By the census of 1890, New \ork stood easily brst in 
the valuation of real estate and improvements, gold and silver, 
com and bullion, machinery of mills and product on hand (raw 
and manufactured) railways and equipments, telegraphs, tele 
phones, shipping, canals and improvements, and miscellaneous 
pioperty She stood third in the value of live stock on farms, 
farm implements, and machinery , and ninth in the value of hti 
mines and quarries, including the product on hand Thu follow 
mg table shows the proportionate valuations of r( al and pt rsonal 
property for the purposes of taxation from 1875 1900 — 


Year 

AHsesaed 

Valuation, 

Real 

Property 

AKRenHed 

Valuation 

Pentoiml 

PioiHsrty 

Total AHsessed 
Valuation 

Heal and 
Personal 
Property 

Pment 
age Htal 
Propiity 

Percentag* 

1 1 THonal 
Pioportj 

m. 

i 

1 900 852 708 

$ 

407 427 899 

• 

2 807 780 102 

82 8 

17 0 

18K0 

2 815 400 6>tt 

822 408 71 > 

2 08< 809 288 

87 8 

1 2 

1885 

2 702 348 218 

33 > 883 2S9 

8 094 781 467 

89 8 

10'’ 

IHW) 

A 298 328 931 

88o 829 181 

8 088 668 002 

H9 6 

ion 

1895 

3 841 582 748 

450 499 419 

4 292 082 107 

89 5 

10 ) 

19UU 

4 811 ^93 0^9 

049 709 C»93 

6 401 802 752 

88 1 

11 ‘I 


The extreme undervaluation, of personal pioperty cspccuilly, is 
evident 

}*inances — The debt of the state, 30th Sejitcniber 1901, was 
$10,075,660 The capital of the several trust funds belonging 
to the state was Cummon School Imnd, $4,573 140, Liters 
ture Fund, $284,201 United States Deposit Irnncl (1837) 
^,014,520 , Military Record Fund, $39,121 — total $8,910 982 
The balance m the treasury, 1st October 1900, was $7,289,802 
receipts from all sources (luring the fiscal year, $30 544,694— 
total, receipts and balances, $87,834,496 The total receipts 
however, include tenipoiary loans, transfers to and from various 
funds, and transactions on account of trust funds Deducting 
these, the receipts would amount to $27,704,817, practically 
representing the product of taxation The payments for all 
purposes amounted to $28,046,146, leaving m the treasury, 
80th September 1901, $9,789,350 The general pioperty tax, at 
the rate (1900) of mills on the dollar, amounted to 

$10,704,153 The receipts from indirect taxes were $15,565,890 
Of the latter, the tax on corporations yielded $4,966,680 on 
transfers of property, $4,084,606 , licences for the sale of liquois, 
$4,197,858 The appropriations for the year were for General 
Fund, $11,814,481, lor Canal hnnd, $1,760,921, for School 
Fund $4,226,600, for the insane, $4,606,705— total, $22,307,607 
The liquor tax law of 1896, since amended, divided licence taxes 
into SIX grades tfor citus of 1,600,000 or more $800 , of 500,000 
or more, $650 , of 50,000 or more, $500 , of 10,000 or more, $360 
of 6000 or more, $300 , of 1200 or more, $200 In any other place 
the tax IS $100 There are different rates for places where liquors 
are not to be drunk on the premises In the law there were also 
local option provisions hor the fiscal year ended 30th Scjitember 
1901 tne net receipts from liquor licences, fines and {lenalties 
were $12,415,046 Of this the sUte received $4,198,377 , towns 
and cities, $8 ,216,669 The number of licences issued during 

the last year of the old law, 1895-96, was, in the cities, 22,037 , 
outside cities, 10,320— total, 33,257 The number of certificates 
Qutloon, hotel, and club) m force, SOth April 1901, was 26,835 
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Hanking --On 12th Soptomber 1001 there were 195 banka of 1890 the value of property transported on all the state canals 
(lei>oKit and discount in the state system^ having capital stock, was $145,781,068, including $112,470,461 on the £ne , in 1900 
$28,245,700, surplus funds and undivided prohts, $29,176,768 it was only $84,128,772, including $66,908,696 on the Erie In 
The total resources of such banks, 12th September 1901, were 1890 there went from tide water, by the canals, 1,804,274 tons , 
$108,477,311 , of savings banks, 1st July 1901, $1,105,076,764 , in 1900, 884,481 tons In 1890 there arrived at tide water, by 
of trust companies, $966,528,898 , of safe de{K)sit companies, the canals, 2,846,930 tons , in 1900, 1,840,681, compnsing, by 
$5,475,091 , of foreign mortgage companies, Ist January 1901, way of the Erie, 596,246 tons from western states and 841,001 
$5,690,620 , of building and loan associations, $59,658,787— from New York, and by the Champlain canal, 184,798 tons from 
total, $2, 545, 901, 921, an increase of $283, 899, 506 over the previous Vermont and Canada and 268,586 from New York In 1868, 44 
year On corresponding dates in 1900 the total resources of per cent of the tonnage across the state was canal borne , m 
the same classes of institutions amounted to $2,185,438,800, 1898, 5 per cent A committee of experts in 1900 recommended 

an increase ot $121,116,072 over the pievious year On 80 th the enlargement of the Erie canal at a cost of $58,894,668, seas 
Heptembor 1901 there were 841 national banks in operation in the to admit 1000 ton boats The railway facilities of the state show 
state, with an aggregate capital of $104,828,290 and a combined steady improvement On 80th June 1901 the length of steam rail 
surplus and undivided profits of $107,792,289 There has been a ways (not including second track, sidings or turnouts) in opera 
largo increase in the organization and business of trust companies tion was 8143 miles Of elevated railways (all in Greater 
wi til banking functions The reports of tiiose institutions, 81st Now York) there were 78 miles Of surface linos there were 
Dooomber 1900, showed, among total resources of $797,983,512, 1545 Only 70 miles of surface lines were worked by horses 

loans on collateral, iM87,911,415 , on personal securities, The expenses of the steam railways per mile worked, for the 
$29,840,066 , in stock investmonts, $196,852,582, bonds and year ending doth June 1901, were, for mamtenance of way and 
mortgages, $40,780,576 , cash on deposit with other banks, structure, $2045 , ior maintenance of equipment, $2100 , for 
$96,327,242 , while they showed, among liabilities, general conducting transportation, $6845 , for general expenses, $875 , 
deposits of $292,752,744 deposits in trust, $245,267,996 , surplus total, $10,865 Eor all the railways doing business m New 
funds, $76,12*3,784, capital stock, $47,150,000 These hgures York the entire passenger tram mileage was 79,129,682, the 
show an inoreaso, as com]>ared with the year be fore, of $59,700,000 freight mileage, 80,794,862, all other mileage, 31,563,264, the 
in loans on collateral serunty, of $25,700,000 in cash on de^iOBit number of passengers earned, 199,358,549 , the tons of freight 
with other banks, (j 1 $28,000,000 in stock and bond investments, earned, 197,041,867 The passenger profit per mile worked 
of $31,800,000 in tiust deposits, and of $82,700,000 in general was $1040, the freight profit, $2886 , the gross earnings, $15,798 , 
deposits Iho reiKirts of trust companies, 1st July 1901, showed the net earnings, $4926 In 1900 the state appropnated $150,000 
total resources of $966,528,898 , do|) 08 it 8 , $802,518,096 , aggro for good roads, and m consequence 23 roads, covenug 58 8 miles, 
ate capital, $47,450,000, surplus and undivided profits, wore constructed at a cost of $277,594, one half being paid by the 
98,391,728, earnings foi six months, $22,159,857, expenses, locahties 

including interest and taxes, $11,828,398 In 1890 building and Comvierce —The value of the foreign imports mto the port of 
loan associations were i2actd under the supervision of tin Super New York was, of dutiable goods, m 1900, $204,855,071 , 1899, 
intendont of Hanks Tlie whole numljer on the official list, 81st $294,605,188 , of free goods m 1900, $221,251,710, 1899, 
Docembor 1898, was 27 3, of which 860 wore building and loan $224,290,748, of specie and bullion m 1900, $29,039,486 , 1899, 
associations and 13 building lot associations About 1888 there $31,191,222 The value of exports to foreign ports was, of 
Hj)rang up 111 New York state a now typo called “national, whose domestic expoits m 1900, $526,153,270, 1899, $467,554,122 , of 
loaning ttjrntory is not limited, and who have soliciting foreign exports in 1900, $12,090,402 , 1899, $9,069,156 , of specie 
agents There wore 48 of these on the list The assets of the and bullion m 1900, $102,932,991 , 1899, $84,729,255 The total 
“nationals were $17,729,067, of locals, $30,906,867 — total, foreign imports weio >alued at, m 1900, $555,146,267, 1899, 
$48,631,914 $549,987,154 , the total exports m 1900, $611,177,663, 1899, 

JmuraTioe — During the year ending 20th September 1900 the $561,242,522 lor the fiscal year ended 80th June 1900 the 
total receipts of the insurance department woio $297,944 , total value of the imports and exports of the poit of New York was 
expenditure, $183,752 The gross receipts oi life and casualty $1,168,785,^59, of which $140,638,207 was earned m American 
compaliios doing busmess m the state wore $392,258,740 The vessels, $1,024,612,977 in foreign vessels, and $2,532,375 in land 
disbursomonts weio $261,467,238, os follows $120,945,587, |>aid vehicles Of the entire $228,164,871 received fioni duties at all 
in ( lainis , $22,190,804, lapsed and suspended policies , $‘22,668,260, the ^Kirtfe of the United States m the year ended 2rd June 1900, 
dividends to iiohcy holders , $980,662, dividends to stockholders , $162,233,877 was received at the port of New York Of 84,014 

$45,223,551, commissions, $22,458,090, salaries and medical vessels, with a tonnage of 28,162,005, which entered all United 
examiners fees, $26,100,880, miscellaneous pur^Kisos The States ports in the same year, 12,287 aggregating 10,169,040 
business done in the state duimg 1900, mcluding “industrial ‘ tons, entered the ports of the state ot New York Of 22,322 
husmoss, was as follows policies in foico, 3,820,149, insuring vessels with a tonnage of 5,164,829, registered, enrolled, and 
$1,476,150,662, issued during 1900, 898,073, insuring $222,178,010, licensed m the United States, 80th June 1900, 4988, aggregating 
piemiums received, $54,775,074, claims incurred, $21,896,164 , 1,354,444 tons, belonged to New York ports 

claims paid $21,921,741 1? or the fire and marine companies Jfanu/aclures — By the census of 1900 New York stood first in 

the receipts during the year weie $158,984,878, the dislmrsc nianufactuies Out of a total production of $13,040,013,638 for 
ments, $155,803,510, being less than the receipts by $2,130,868 the whole Union, that of N#w York was $2,175,766,900 The 
In business liono m the state the fire premiums received wore number of establishments reporting was 78,659 , capital value, 
$22 807,152, file losses incurred, $16,377,644, fire losses paid, $1,679,906,515, wage earners, 849,092, wages, $408,864,952, 
$16,040,452, estimated oxiHjnsos of business, $7,622,383 , showing, salaiied officials, 74,482 , salaries, $82,077,648 In 1890 the number 
on the whole, an apparent not excess of fire losses incurred and of establishments was 65,840, capital value, $1,180,161,195 , 
estimated expenses over file premiums leceived of $1,132,875 value of pi oduct, $1,711,677,671 , wage earners, 762,066 , wages, 
The receipts of fraternal organizations wore $41,178,094, and $370,280,559 , salaried officials, 98,018 , salaries, $96 466,088 
disburHenients $*38,549,276 The receipts of co operative assooia Out of the 369 industries specified m the census of 1890, New 
turns were $10,222,172 , payments foi claims, $6,613,074 , and \ork, in value of product, was first in 164, second in 60, third 
for expenses, $2,589,763 The following table gives other in 36, fourth m 13, and of imiiortanc e in almost all Industnes 
important statistics - whose product was valued at $20,000,000 or more wore baking 

(broad, Ac 1, c arpontering, chemicals, men s clothing 
(factory made), women s clothing (factory made), roasting 
and finding of coffee and stuces, flour and grist mills, 
foundries ana machine shops, furniture, hosiery and knitted 
goods, leather, malt liquors, lumber, masonry, plumbing 
and gas fitting, printing and publishing (book and job), 
prmting and publishing (new8|>aper8 and periodicals), 
and tobacco, cigars, and cigarettes 
Labour — In 1901 the Bureau of Labour Statistics, the 
State Factory Inspectors Donartment, and tbo Board 
of Mediation and Arbitration were superseded by 
Tran 9 portcUion — The state canal system comprises the Ene, a Department of Labour A free public employment bureau 
Oswego, Champlain, Cayuga and Sciicca, and Black river canals, was opened in New York City in 1896 On 80th September 
having a total length of 628 miles Tlu privately owned Delaware 1901 there were 1881 labour organizations in the state, 
and Hudson canal, from Kondout to the Pennsylvania state Ime, with a membership of 276,141 persons— 261,623 men, 14,618 
has been almost entirely abandoned The Lno canal, extending women The whole number of wage workers was estimated 
across the state and forming a low level route to the west, in 1898 at 1,755,000 The general average of wages for organized 
largely contributed to the commercial supremacy of city and labour for seven quarters (four in 1897 and three in 1898), 
state Lately its relative importance has rapidly declinea In per quarter, was $167 for men and $80 for women In 1898, 


Niitnlxtr of 

C oinpauies 

Assets 

1 labilities ex 
cppt Capital 

CapiUl 

Buri>luH 

Risks inl^orce 

Hre(lOe) 
Marine (18) 

I tfe (40) 
Osaalty (81) 

1 

818 875 420 
17 407 508 
l,7Ja 78 ( 728 
47 8 HI 859 

8 

148 200 787 

4 612 549 
1,585 4^0 781 
18 885 760 

1 

79,259 280 
200 000 
10 840 500 
14 8m,ooo 

1 

107 084 980 
12 505 019 
158 277,942 
18 608 502 

9 

22 428 884 216 
621 288 901 

8 845 870 158 

4 418 101 854 

ToUls (258) 

2,102 847 070 

1,787 188 838 

104 698 789 

291 474 402 

85 800 079 214 
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as coini)ared with 1897, there was a general Increase m the 
earnings of men, but an o^iposite tendency in those of women , 
the average quarterly earnings of men approximated, m 1899, 
$187 , 1000, $179 , 1901, $189 Children under 14 are forbidden 
to be employed m factories Children between 14 and 16 may 
be so employed on the certihoate of a health officer 

Agrxcullure — By the census of 1890 New York stood third in 
the number and in the valuation of farms, second in the value of 
tarm products, and seventh in the number of impioved acres 
The number of iarms was 226,223 , their valuation, including 
implements, machinery, and live stock on hand, $1,139,310,716 , 
the value of their product, $161,693,009 The live stock m 
< luded 664,430 horses, 4386 mules, 37,293 working oxen, 1,440,230 
milch cows, 653,869 other cattle, 843,342 swine, and 1,528,979 
sheep, not including spring lambs The product of wool was 
6,715,686 lb Dairy products, in which New Yoik stood easily 
hrst, embraced 663,917,240 gallons ot milk, 98,241,813 lb of 
butter, and 4,824,028 lb of cheese The state also stood hrst in 
buckwheat, 4,675,735 bushels , Irish potatoes, 24,616,736 bushels , 
maple syrup, 457,658 gallons , hops, 20,063 lb , pears, 588 767 
bushels , giapes for the table, 60,687 tons second in hay, 
6,675,658 tons , maple sugar, 10,485,623 lb , grapes for wine, 
15,172 tons, making 2,528,250 gallons of wine third m honey, 
4,281,964 lb , rye, 3,065,628 bushels fourth in wax, 66,654 lb , 
barley, 8,220,242 bushels, apples, 8,493,846 bushels seventh 
in nluras and prunes, 73,411 bushels ninth in oats, 38,896,479 
bushels tenth in tobacco, 9,316,135 lb soventoenth in wheat, 
8,304,539 bushels twenty hrst in Indian corn, 15,109,969 
bushels In market garden products, including small fruits, 
she stood lirst, with a valuation of $3,400,172 The production 
of cereals, hay, and potatoes was as follows in 1900 barley, 
3,751,942 bushels, buckwheat, 3,280,158 bushels, Indian corn, 
17,236,032 bushels oats, 44,538,974 bushels rye, 3,189,166 
bushels , wheat, 6,496,166 bushels, hay, o,351,991 tons , potatoes, 
27,481,356 bushels 

Forestry — Ou 30th September 1899 the state owned, in the 
Forest Pieserve, 1,200,673 acres On 15tli November 1900 the 
aggregate was 1,327,315 acres, of which 1,250,803 weie in the 
“Adirondack Preserve and 76,512 m the “Catakill Preserve 
Of the increase, 125,478 acres weio purchased at a cost of 
$381,320, an average of $3 an acre The purchases lor the Gats 
kill Ihesorvo, m the year ouded 30th September 1900, amounted 
to 18,126 acres and cost $42,817, an average of o\6r $2 an 
acre On 80th September 1901 the aggiegate owned by the state 
was 1,408,181 acres, of which 1,325,851 were in the Adirondack 
Preserve and 82,330 in the Catskill Preserve Purchases in the 
Gatskill region during 1901 amounted to 5605 acies, at an average 
of over $2 per acre The Adirondack Park was increased by 
36,458 acies, at neaily $4 per acre Of this park, comprising 
3,226,144 acres, the state owns 1,163,414 acres The assessou 
valuation of the state lands in the Forest Piestrve counties in 
1901 was $2,459,223 The New York State College of forestry, 
which constitutes a de]mitmeut of Cornell University, has the use 
of a largo tract in the Adirondack Pieserve 

FiaJt^rus — By the census of 1890 New York stood fourth in 
fisheries products, with a valuation of $3,798,815, as against 
$4,380,565 ill 1880 In the Menhaden fisheries she still stood 
lust, although in 1880 the value of tlieir product was $1,114,158, 
and in 1890 only $628,212 In the oyster fisheries she stooei 
third, with a valuation of $1,765,088, as against $1,577,050 in 
1880 She stood filth m her general fisheries, tlie value of their 
product being $1,396,767, as against $1,689,357 in 1880 In 
1889 the number of persons employed was 9321 , in 1880, 7266 
In 1889 the capital employed was $5, 125,361 , m 1880, $2,629,585 
In 1889 the number of vessels employed was 809, net tonnage 
9770, value, $1,052,192, in 1880, the number of vessels was 
541, tonnage, 11,582, value, $777,600 In the value of inland 
fisheries New York by the census ot 1890 stood sixth, with a 
valuation of $82,412 , m the pioducts of the Great Lake fisheries 
she stood fifth, with a valuation of $165,116 Ihe Fisheries, 
Game and Forest Commission is charged with the duty ot stocking 
the waters of the state 

Mineral Resourct^ — According to the census of 1890, New 
\ork in 1889 stood sixth among tlie states in the value of her 
mineral productions, which embraced iron ores, petroleum, 
natural gas, stone, gypsum, graphite, corundum, salt, and 
mineral waters, and were valued at $24,156,206 out of a total of 
$0^7,230,662 In 1898 she stood fifth in clay proclucts, including 
various kinds of brick, tile, sewer pipes, ornamental terra cotta, 
fire proofing, and pottery, valued at $6,448,989 In 1899 she 
stood fifth in limestone, valued at $1,546,669 , fourth in marble, 
valued at $338,816 , second in sandstone, valued at $1,218,053 
and first m mineral waters, with a value of $809,056 SJate for 
roofing and other pu^oses is obtained m abundance in the slate 
belt m eastern New York and western Vennont, and the only 
cherry red slate found in the world is in New York The pro 
duction of fibrous talc in the United States is carried on ex 


clusively in St Lawiencc county Colourless tourmaline is found 
at Dekalb The giamte product decnasod from $516,847 in 

1898 to $306,711 in 1899 , natural gas increased from $229,078 
to $294,693 , petroleum, from 1,206,250 brls to 1 320 909 brls , 
while the price lose fiom 91 1 cents pei bil to $1 299 In 

1899 New Yoik stood sixth in the value of non ore pioductioii, 
the total product being 443,790 long tons valued at $1,241,965 
including 344,159 long tons of magnetiU 45,503 tons i>f led and 
31,976 ot brown hajmatite, and 22,153 tons of lailumate 11)0 
increase of total product over 1S98 was 263,6 J9 oi in ally 150 i>er 
cent In 1880, 1890, and 1900 New Yoik and Muhigui produced 
more than half the salt nimed in the Uiiitrd btates 

Authoriiibs —New York State Boundaries Hullitui of the 
New York Puhlxc Library ^ vol iv No 11 pp '59 378 Topo 
graphy and Climate— Annual Report of the Ki w \ ork oathor 
Bureau for 1896, part vl Mineral Besonrcee - > in m nii k J H 
Mfrrilc “Mineral Resources of New York Stall, hulletin 
of ihe New York State Muaeunit vol in pp 360 595 SJtedulfi 
of City Laws^ Special Report of the C onimissioiu rs of Statutory 
Revision Trade and rinanoe — Die Annual Reports of the 
Chamber of Commerce Other enbjecti — Die Annual Hepoits of 
the various State D^artments and CommiHsions the Reports of 
Committees of the Legislature, the Annual Mcssagis of the 
Governors, and the Legislative Manuals b M* ) 

New York City, the largest city of iht state of 
New York, USA, and of the United Stitts Atcoiding 
to the United States census of June 1900, tht city of 
New York contained a population of 3,4 57,202 Its 
population by the census of 1890 was 1,510,101 The 
immense groivth of the decide, as shown by this com 
parison, was due largely to a change of boundary lines in 
the year 1897, by virtue of which there was annexed to 
the city of New York the populous city ot Brooklyn, 
which in 1890 had a population of 806,313 (or, including 
suburbs annexed soon afterwards, 838,547), and which, at 
the time of its absorption into the metropolis, had a popula 
tion of over 1,000,000 The original town, named by its 
Dutch founders New Amsterdam, had liecn situated at the 
extreme south end of Manhattan Island, and its growth 
had been gradually northwards, involving the 
absorption of several villages, until at length 
the boundaries of the city had become eo 
termmoiis with those of the island and of the county of 
New 'iork Manhattan Island is 1 3 V miles long, and has 
an average width of IJ miles Its total aua is 21 sqiuie 
miles By in enactment of May 1873, which eaiiit into 
effect on 1st January 1874, there was added what for 
some time afterwards was known as the Annexed Dis 
triet, this being an area somewhat less in extent than 
Manhattan Island, directly to the noith, between the 
Hudson river on the west and Long Island Sound on the 
east Some slight further additions weie in ide in 1895 
in rectification of the boundaries ol this Annexed Distiiet, 
and thus the total aiea in 1897, before the huger con 
solidation was effected, was 40 22 square miles Tht 
area of the enlarged city, by virtue of the Act which 
came into effect on Ist lanuary 1898, is 307^ stjuarc 
miles The great extent of this area is due to the 
inclusion of (1) a laige part of th( subuiban county ol 
Queens, adjacent to the city of Brooklyn, eom])rising about 
123 98 scjuare miles, and (2) Staten Island, which had 
constituted Richmond county, and which lies iKitwoen the 
Upper Bay of New York and the ocein, with an area ol 
57 19 square miles and a comparatively small population 

As constitutecj by this important enactment, the area 
and juiisdiction of the city of New Yoik inelude all that 
pertains m the strict sense to the metropolis and the 
greater jmrt of what may lie legudcd is tlie suburlian 
belt — in so far as the state of New Yoik is eoiiferned 
It hap]>en8, however, that the Hudson river, which forms 
the western boundary lino of Manhattan Island, sejiarates 
the state of New Y'^ork from the st ift of New Icrsey , and 
on the New Jersey side of the Hudson rivei veiy import 
ant residential and manufacturing suburbs have grown 
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npi which would have been included as a |)art of tht new 
metropolitan aggregation but for the practical impoesibility 
of umtmg m a Bingle municipal corporation the populations 
and territories of urban districts which, though adjacent 
and belongmg in the commercial sense to one community, 
are neverthel^ in different states But for this ditficulty 
an area including Jersey City, Hoboken, Newark, Pater 
son, and many smaller New Jersey towns and cities would 
have been comprised m the consolidation, and the metro- 
liolis would thus at the opening of the 2()th century ha\e 
had an area of approximately 500 square miles and a 
ixipulation of approximately 4,500,000 This New Jersey 
population, of which, by the census of 1900, more than 
1,000,000 lived within 20 miles of the New'Vork City 
Hall, belongs in the commercial sense to the great com 
munity quite as essentially as any other portions of the 
so-called Greater New York As actually constituted, 
the city of New York has an extreme length north and 
south of about 33 miles, and an extreme width east and 
west of about 18 miles The consolidation was brought 
about by a law bearing the following title “ An Act to 
unite into one municipality under the corporate name of 
the city of New York the various communities lying in 
and about New York Harbour, including the city and 
county of New York, the city of Brooklyn and the county 
of Kings, the county of Richmond, and a part of the 
county of Queens, and to provide for the government 


thereol ” This cnaetmeut for purimsos of administration 
divided the city ol New \oik as thus constituted into 
five boroughs, designated respectively Manhattan, the Bronv, 
Brooklyn, Queens, and Richmond Manhattan t)erijetuatc s 
the earlier boundary line ot Niw \ork City, in that it 
includes Manhattan Island, together with a few minuti 
adjacent islands lying in the harlxjur ami the hjist rivn, 
which latter separates Manhattiin Island fiom Lung 
Island, which lies to the uistward The borough tin 
Bronx includes what had lieen known as the Annexul 
District lying beyond the Harlem river (wliuli lorins thi 
northern Ixumdary of Manliattan Island), and coinpiiscs 
tenitory extending from the Hudson rivti on the west to 
the P-ast river and Long Island Sound on the oast Thi 
borough of Brooklyn comprises what had toiimily Intn 
the city of Brooklyn The borough of Qmens (whnh 
includes Long Island City, Hushing, College Point 
Jamaica, Lawrence, Par Rockaway, &c ) consists of tluit 
part of Queens county lying on Long Island beyond the 
limits of the city of Brooklyn, which was included in this 
consolidation The borough ot Richmond comprises what 
had been Richmond county, and what is still localh 
known as Staten Island The two boroughs of Manhattan 
and Brooklyn, while much smaller m extent than tlu othei 
three, include the gieat bulk of the population Th< 
following table shows the areas of these five Ixiroughs, 
together with thtir population in 1880, 1890, and 1900 — 


Area and Foundation oj^ New joik ( tfi; hy BoioiK/lm 



Area 


Population. 


Increane from 1S90 
to 19UU 

IiicreaHU from 18S0 

U) 1890 



1900 

1890 

18H0 

Number 

1 er cent 

N umbel 

Ptr cent 

New York City 

)07 34 

3,437,202 

2,492,691 

1,901,345 

944,611 

87 8 

591,246 

31 0 

Manhattan Borough 
Bronx , 

Brooklyn ,, 

Kichmond ,, 

Queens ,, 

21 07 
39 n 
6/i 77 
57 19 
123 98 

1,850 093 
200 607 
l,16tf 682 
67,021 
162,999 

J 1,616,301 

818,647 

61,608 

87,060 

1,206,299 

699, 195 
38,991 
66/)60 

636 299 

328,036 

1 >,328 
66 949 

86 3 

39 1 

29 6 

76 7 

309,002 

239,062 

12,702 

30,490 

26 6 

89 8 
i2 6 

63 9 


As shown by the above summary, the boroughs of Man- 
hattan and Bronx, or what was formerly New \ork Chty, 
increased 35 3 per cent from 1890 to 1900, as against an 
increase of 25 6 per cent from 1880 to 1890 The per 
eontage of increase in Brooklyn borough was substantially 
the same from 1^90 to 1900 as in the ten years jireceding, 
being 39 1 per cent and 39 8 per cent respectively, while 
Richmond borough increased 29 6 per cent from 1 890 to 
1900, and 32 5 per cent from 1880 to 1890 The largest 
pi rcentage of increase is shown in Queens borough, which 
increased 75 7 per cent from 1890 to 1900, as against 
519 per cent from 1880 to 1890 The rapid develoj)- 
inent of well considered plans for the improvement of 
transit facilities to the suburbs in all directions has mode 
it certain that the census of 1910 will show an unpre 
cedented growth of population in the outer zones 

Not to pause here for review of the earlier history or 
growth of the city, it may be recalled that in the iieriod 
immediately before and after the Civil War a great 
majority of the population was either of foreign birth or 
of foreign born parentage , and of the alien elements, the 
Insh and the Germans greatly preponderated over all 
others The state census of 1875 showed that the popu 
lation had passed 1,000,000 The numbers for 1880 hod 
grown to 1,206,299 , and m that year the American born 
were 727,629 and the foreign-bom 478,670, of whom 
almost 200,000 were from Ireland and more than 153,000 
from Germany Many of the American bom were, of 
course, children of foreign born parents 

In view of the profound changes in the ongin of the 


more recent immigration to the United f>tate«, it is iiiijioit- 
ant to note the fact that in 1880 there were in the city ul 
New York only 12,233 persons born in Italy, and only 4551 
born in the Russian empire The census of 1890 gave 
Now York City a population of 1,513,501 By this tiiiu 
the density of tht population in the more closely inhabitetl 
parts of Manhatt m Island had reached a point much in 
excess of that of any other city in the world Tlu actml 
growth of the metropolis is in no manner tiuly indicated 
by the apparent gam of 100,000 people in the decade, 
inasmuth as a vcrylaigt poition of the actual incieasehatl 
overflowed from Manhattan Island into the outer metro 
politan zones on Long Island, in New Jersey, or northwards 
in Westchester county The analysed returns for 1890 
showed a foreign born population of 875, 158, of whom 
about 150,000 had come from Russia, Austria Hungaiy, 
and Italy Pievious to 1870 the immigration from 
southern and eastern Lurojie had been insignificant It 
had fairly begun before 1880, and had taken on importauu 
m the following decade Scarcely any one had come to 
America from Austria Hungary before 1870, but about 

350.000 had come in the decade ending m 1890, and m 
the last decade of the 19th century there came 597,047 
Similarly there had set in a large stream from the Russian 
empire, chiefly Jews, and in the last yeais of the 19th 
century the persecution of that race in Russia multijilied tlu 
number of pilgrims to America In the years from 1890 
to 1900 the number that came from Russia was 507,089 
From Italy there had come to the United States about 

70.000 people in the sixty years from 1820 to 1880, and 
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more than 307,000 m the next ten yearn From 1890 to 
1900 the Italian immigration was 655,694 Thus the 
Italian immigrants alone at the end of the century were 
as numerous as the Irmh, Scottish, English, German, and 
Scandinavian all put together 

Every succeeding wave of immigration which spread 
across the North American cpntment had left some residue 
in New York City, and in the last years of the 19th century 
the establishment of large and distinct elements of Italians 
and Polish Jews was as marked a fact in the city’s social 
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and industrial situation as the influx of Irishmen and 
Germans had been in the penod from 1850 to 1870 
Newspai>ers in the Yiddish dialect of the Hebrew language, 
and Yiddish theatres, marked the advent of bundles of 
thousands of Jews 

In 1900 the com|)Osition of the population by sex, 
general nativity, and colour is shown by the following 
table The class negro” includes all persons of negro 
descent , the class coloured ” includes negroes, and also 
Chinese, Japanese, and Indians 


Borough 

Mules 

I einaloM 

Native bom 

Foreign born 

White 

Coloured 

Negro 

Bronx 

101,756 

98,751 

18^,965 

61,542 

197,923 

2,584 

2,870 

Brooklyn 

678,783 

592,849 

810,886 

355,697 

1,146,909 

19,673 

18,867 

Manliattan 

918,J')9 

981,834 

1,060,761 

789,342 

1,808,968 

41,125 

86,246 

Queens 

77,647 

75,462 

108,187 

44,812 

150,285 

2,764 

2,611 

Richmond 

34,410 

32,611 

48,884 

18,687 

65,868 

1,168 

1,072 

) Total 

1,706,705 

1,731,497 

2,167,122 

1,270.080 

3,869,896 

67,804 

60,666 


Out of 1,007, <>70 males of voting age (21 years and over) 
in the entire city in 1900, 460,445 were native born and 
547,225 foreign born Of the latter number, 300,660 
were naturalized, 45,235 had filed their first naturalization 
IjafHrs, 152,782 wore aliens, and the citizenship of 48,548 
was returned by the U S census enumerators as unknown 
Of the total 1,007,670 makn of noting age, 65,556 were 
illiterate (unable to write), ot whom 62,528 were foreign 
l>orii 

’fho topographical conditions undoubtedly afford the 
j»nn(ipal explanation of the unexampled density of the 
j)opnlation on Manhattan Island 1 Practically the entire 
working class population of what was New Yoik City 
jiroper before the annexation of Brooklyn and the suburbs 
IS lodged in tenement housts of au average height of five 
or SIX Htoieya The width of the streets bting gieater than 
that in most of the Old Woild contrfs of dense population, 
there is comparatively fioo opportunity for the circulation 
of air and the admission of light lleforms have from 
time to time been instituted b} law in the construction 
and arrangement of Now Yoik tenement houses, especially 
as a result of an expert commission appointed in the year 
1900 to advise the Governor and Legislature of the state 
From the year 1895 to the end of the decade there was so 
great an advance as to constitute a transformation in the 
liaving of Now York, especially in the congested population 
areas — smooth asphalt Iwing substituted for the former 
I)avemont8 of uneven stone This movement for asphalt 
paving was accompanied by a complete cliange in the 
methc^ and policy of public cleansing , so that from the 
position of a city of unfavourable repute as respects 
cleanliness of streets and the disposal of waste, New York 
had liecomo before the year 1900 famous throughout 
America and of good reputation among municipal and 
sanitary expc rts m Europe by reason of the excellence of 
its street cleansing and its removal and disposal of domestic 
waste The importance of perfect paving and of such 
cleansing as to ketp the streets clear of dust con scarcely 
be over-estimated where, as in some iiarts of New York, 
from 3000 to 5000 |>eople live in the tall tenement houses 
of single blocks as constituted by the fntersections of the 
rectangular street system 

While in the older i>ortion of New 5 ork, at the southern end 
of Manhattan Island, there is some digtee of ii regularity in the 
character ot the network of the streets the systein for most of the 
city 18 regular in the higliest degree It consists of broad avenues 
running north and south on parallel hues about 1th of a mile apart, 
intersected at right angles by cross streets extending from one river 
to the other of a mile apart Business establishments have 
moiw tad more tended to (oncentiation at the lower end of 
Manhattan Island, and the consequence has l>cen an ever incrcaeing 


pressure u|>on facilitit s for transit and communication up and down 
the avenues The chief problem of local tiansit has _ 
been the devising of means by which to bring an ever 
growing multitudo of people southwards in the morning 
and then to send them northwards m the latter part of the afternoon 
The transit system in the earlier days consisted of omnibuses and 
horse tramways The first great innovation was the elevated rail 
ways, which wore constructed in parallel lines on several avenues in 
the period between 1877 and 1880, and which almost immediately 
found their caimcity overtaxed Surface street railway s on all of 
the important avenues, with one exception (Fifth Avenue), were 
developed to such an extent as was possible with animal power, 
and later several of them were changed to the cable system Thero 
was delay in the adoption of the electric trolley through the refusal 
of the authorities to ])ermit the use of overhead wires Subsc 
quently, however, the hues were absorbed by one great company 
(the Metropolitan Street Railway Co ), which entered upon a. 
comprehensive plan of substituting the underground electric trollc} 
for horses and cables At the end of the year 1900 this change had 
proceeded so far that, of the several hundred million |>a88engera 
transported annually by this company, the great miyority were 
patrons of electnc^l lines 

The demand being still unsatisfied, the municipal authorities, 
after careful consideration, decided in 1899 upon tlie construction 
of a great underground trunk line railway with lour tratks, to 
begin at a point near the lower end of the city and proceed north 
wards some 13 or 34 miles At its northern end this trunk line 
will eventually serve se>eral branches, and in like manner there 
will in all probability bt connecting underground railways nassing^ 
at two or tiiroe dittorent points to Brooklyn on the east, and in due 
time, it ma> be hoped, more than one passing under the great 
Hudson (or North iivor, as it is locally railed) to the New Jersey 
subuibs Actual work on the oonstructioii of this great under 
ground railway began in 1900 The capital for the construction 
of the mam lino was ad\anced by the municipal coiTioration itself, 
to the extent of $85 000,000, to a constructing and oj^rating lessee, 
who was obliged to provide full interest and sinking fund pay 
ments, and at the end of fifty years to deliver the railway itself 
(free of all financial encumbrance and of all costs, direct or indirect) 
to the municipal corporation as public property This great under* 
taking in electrical transit was to be completed and in operation 
by the }ear 1904 It must have a profound infiuenco upon th» 
dovolopinent of the northern suburbs 

In addition to this underground transit scheme which marked 
the end of the 19th century are to be noted the advanced plans for 
several additional great bnd^s, as well as various tunnels, to* 
connect Manhattan Island with New Jersey on the west and with 
Brooklyn and the great expanse of Long Island on the east The 
first great bridge, built jointly by the cities of New York and 
Brooklyn, was regarded as one of the enguioenng wonders of thi^ 
world It was begun in 1870, and opened to traffic in Bridmmm 
1883 Some modifications and improvements introduced 
from time to time brought its total cost up to about $22,000,005 
in 1900 Tlie more iccout modifications liad consisted of very 
important changes at both terminals, by virtue of which not only 
the 8urfac*e electrical railway cars of the Brooklyn transit system 
wore brought across to the New York terminus at the City Hall 
Park, but also the cars of the Brooklyn system of elevated railways. 
Tins arranmment, completed in 1899, added vastly to the practical 
capacity of the bridae as a means by which the hundreds of 
thousands of people Uving in Brooklyn and on Long Island wfera 
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en«blod to mch Manhattan Island for daily purposoa of business 
It is estimated that about 140,000 trolley oars cross the bridge 
each month 

The oonvergence, however, of enormous systems of local transit 
at either end of this one bridge had made the conation at certain 
hours, morning and evening, almost inde8cribfd>le The great 
necessity for additional bruQ^s had long been perceived, and a 
second one, also a suspension bridge, was begun in 1807, and was 
expected to be completed in 1003, the total cost, including 
approaches, being 112,000,000 The bridge spans the nver at 
a clear height above the water line of 135 feet Its cables are 
suspended from towers of skeleton steel construction 335 feet high 
Its width of 118 feet will permit — besides carnage ways, foot and 
biovcle paths —SIX railway tracks, four for suiface electnc cars 
and two for the elevated system One other suspension bridge and 
one cantilever bridge to cross the East river to the Brooklyn and 
Long Island portions of the metropolis had also entered the initial 
sta^s of construction in or prior to 1901 

The general tendency of great cities at the end of the 19th 
( enturv towards the concentration of business and trade in the 
central districts, with the distnbution of jiopulation through 
widening suburban zones, was strikingly illustrated in New York 
i wo American inventions, the results of which are better seen in 
New York than elsewhere, haie lent themselves particularly to the 
Himh concentration of business offices and mercantile 

establishments These inventions are the steel frame 
^ ^ for high building, and the elevator or *Mitt ’ The 
distinctive movement toward the oonstiniction of high buildings, 
jio^i^Mriy known in Amenca as “sky serafiers, began earlier tn 
Chicdgo than in New York, where it was soaroolv seen in 1890 
Its nrogress in New York, however, was amazingly rapid, so that 
by tne end of the year 1900 the entire aspect of the city, especially 
horn the bay or the rivers, had undergone a most startling trans 
lormation Where there had been buildings of an average height 
of from four to five storeys, with six as the maximum and seven 
as a rare extreme, with church spires here and there breaking 
the monotony of the skyline, there Vgan to appear buildinm first 
of eight or ten store} s, then of fourteen oi sixteen, and at ienf|^th 
of twenty to twenty three, twent} four, and even twenty mnt 
storeys in height, their upper rons of windows being far above the 
tops of neighbouring church spires These buildings were run up 
as steel sk^etons filled in with fiioptoof materials, and were like 
portions of streets raised to a vertical position Some of the largest 
of these buildings have fully 5000 tenants The elevators, which 
m some of the great buildings are numerous and uell operated, 
are in fact an important part of the passenger traffic system of the 
( ity As a part of the same remarkable movement differentiating 
central business areas from outlying leaidential districts must bo 
remarked the rapid growth of vast general stores or magazines 
known in America as “department stores, situatsd at points of 
special conveiiienoe for customers using the various traffic lines 
and tending to the extinction of thousands of small retail estab 
lishments 

With these profound changes working towaids a redistribution 
of the population is to be noted a general improvement in the 
public health In spite of the very rapid influx of a comparatively 
„ . . insanitary population fioin eastern Europe, with its 
n&mita, tendency to overciowding in eongested anartors, there 
® Steady reduction of the deatn rate of New 
^ York, and all conditions would appear favourable for a 
further reduction in the first quarter of the 20th century Thus 
the death rate for the year 1900 was only 20 4 per thousand of 
fiopulatioii, whereas in 1895 it was nearly 22, in 1890 about 26 5, 
and in the years preceding and following 1880 it was nearly 30 

New It oik has long b<en fortunate, as compared with many 
population centres, in its possession of a wholesome and adequate 
supply of water The original Croton Aqueduct, opened in 1 842, 
uas in its day the most imjiortant municipal \iater su]>ply under 
taking in the world This conduit, about 40 miles long, had 
a oapaoity of some 75,000,000 gallons ]>er day The subsequent 
giowth of the city made it necessary to construct another and very 
much larger aqueduct from the sanu general source of supply, and 
this New Croton Aqueduct, so called, was opened in 1890 Its 
cost was $25,000,000, and its daily capacity is considerably in 
excess of 300,000,000 gallons Meanwhile, vast improvements 
were undertaken in the Croton watershed, where, by means of a 
senes of dams, the drainage area has been increased to such an 
extent that with the completion of the system the storage capacity 
will m 1905 be about 75,000,000,000 pilous The su]>ply is of 
a pure and wholesome quality Brooklyn has a separate supply 
derived from various streams, ponds, and wells on Long Island 
With proper care and foresight the existing sources can be made 
ailequate ror the supply of the city for perhaps the first thi'ee decades 
of the 20th oentuiy Supplementaiy supplies for future needs 
must be obtained by draw ing upon more distant sources 

The outward flow of the vast volume of the Hudson river- 
taken In conjunction with certain peculiarly fortunate movements 
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of the tides through the channel that connects Long Island Sound 
with the harbour and so^iarates Manhattan from Brooklyn — Im** 
always availed to sweep sewage out to sea, and New \oik has 
thus been spared the difficult problem of sewage disposal As 
compared with other cities of metropolitan rank, New \ oik has 
for a number of years been exceptionally free from epidemic 
I diseases Ihe public health de|)artrncnt exirtises great watchful 
ness over the crowded tenement house distrusts, and through tlio 
00 operation of various public and private agencies there has been 
a marked improvement of general conditions Ihere is a com 
paratively small iiercentagc of sordid and chronu i»au|)orism in New 
\ ork, and in periods of normal business actmt} the exhibition of 
|K)verty is small as compared with that in European cities Even 
among the Polish Jews, who at the beginning of the 20tb century 
formed the most notable new factor or the ])opuU(ion, the abject 
conditions of overcrowding and sweat shop labour wen not so* 
discouraging as they might have seemed , for this ])Opulation was 
rapidly improving its economic condition, and its lot in New \ ork 
was much better than m the towns of Russia and Poland whence 
it had come The clothing trades, whioh had become biglil} 
specialized in New York, and had in the aggregate assumed 
enormous proportions, hail in the course of a few } ears passed ver} 
rapidly into the hands of these Tewish newcomers who by tlu 
year 1900 held something like a monopoly of the labour m that 
class of manufactures 

Until 1896 the administration of ]mblic chanty was connected 
with that of correctional institutions, but iii that }(nr the 
administration of chanty was placed in the hands of n sc parate 
department Various hospital dispensary facilities aio in si table 
and there was appropriated m tlio municipal budget for the yeai 
1900, and again for the year 1901, a sum of money falling littlo 
short of $2,000,000 for charitable relief, besides wbic n a still greater 
amount of public money was distributed in form of sulisidics to a 
great number of hospitals, infirmaries orphanages, and other estab 
lishments of an eleemosynary charactei It is stated chmrlil^m 
that nt ordinary limes not more than one family in 200 
m New York seeks relief from established charitable savloaM 
sources, whether public or private So great is the ^ 

development of manufactures and commerce m and about New 
York that it is only in j^riods of exceptional business depression 
that theie is suffering through lack of employment The standard 
of living among the working classes is high when compared with 
other metropolitan jiopulaiions and the thrift of the jicople is to 
some extent indicated by the statistics of the savings banks There 
18 no postal or municqial system foi the receipt and custody of tin 
savings of working people, but there were in New 'ioik iii 1901 
49 banks for savings organized and conducted as private eiitei 
prises in conformity with C4irefully devised laws of the state of 
New York, and subject to constant state inspection T he d< posits 

ill these banks for the year ending 1st lanuary 1902 reached a 
total of $191,417 073, the numlsr of individual depositors bcin^ 
1,476,809 This in a total {lopiilation of 3,437,202 would indicate 
an average of about two depositois to each family of the population 
with an average of perhaps $275 deposited for each family in a single 
ear The total resources of savings banks wore $795,876, f62, just 
230 for each inhabitant, oi $1150 foi each family of five peisoiis 
Large and constant remittances to Ireland and Gorman}, and 
those portions of eastern LuroiM? whence the newer elements of 
the pojmlation have oomo give mrther indication of the relatively 
hi^i piospenty of the woiking class 

The situation of Now York affonls unusually picturesque areas 
for public parks and places of resort, and while in the earlier 
l»eriod of tnc city s development there was far too little jirovision 
mad< for open spaces, the closing years of the lOtli century dis 
closed a very earnest and comprehensive movement for the creation 
at no slight expense of a number of small jiarks and jilaygrounda 
accessible to the inhabitants of the teinment house districts, 
together with recreation piers and free bathing facilities at con- 
vement intervals along tne extensive water frontage pmrtM 
The best known recreation ground is Cential Park, 
a beautiful tract conveniently situated in the heart of Manhattan 
Island, containing 862 acres The piincipal paik of Brooklyn h 
P rospect Park, with 516 acres In the newer jiortioii of New York 
City north of the Harlem river, and comparatively remote from 
the present mass of fiopulation, are three ^at tracts of paik land 
namely, Bronx Park, of 662 acres, in which were ojiened in 1899 
1 900 very extensive botanical and zoological collections Pelham 
Bay Park, of 1756 acres, lying at the north east end of the mum 
cijial area, with an irregular frontage on Long Island Sound and 
Van Cortlandt Park, of 1132 acres, lying 5 miles west of Pelham 
Bay Park These three great parks are connected by broa<l park 
ways One of the most attractive bits of park area in Amenta 
is the strip of high east hank along the Hudson rnei known as 
Riverside Park, or Dnve, which has been consideiabh extendtd 
northwards to connect with a system of now times and parkwa}s 
and so become part of the general park si stem One of the note 
worthy accomplishments of 1901 was that of a park to embrace 
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th« iironderful PaliiuiuJoa of the Hudeon river, strotchmg for nearly 
20 milea along the i iver’s woat bank The new Ocean Park in the 
vicinity of the iamouH suburban soamde resorts known as Coney 
Island and Manhattan Beach will prove a great boon to the teeming 
Tnillions of the metropolis. The total area of parks and of>en spaces 
under the care of the Park Commissioners of New York in 1901 
was 6706 acres. 

Not only the direct activities of the municipal government, but 
a.lHo to sotiio extent the conditions and cliaracter of the city in 
(general, may be lietter appreciated by a glance at the yearly budget 
of the corporation The total amount of money appropriated by 
the IiscaI authorities in the budget foi 1900 was, in round figures, 
4^90,779,000, and for the year 1901 it was $98,100,000 Nearly 
$7,000,000 of this aggrej^te was payable to the state government 
at Albany for the city m share of state taxes, the 
remaining $91,000,000 being for local purposes. The 
greatest item m this Inigt budget was that for the 
municipal debt Tlie total gross landed debt outstanding on 
1st January 1900 was $868,104,207 This, however, was offset by 
the muriK ipal stocks and bonds held as investments by the sinking 
fund to the total amount of $105,486,871, leaving a net funded 
debt of $262,668,426 The consolidation of New York, Brooklyn, 
and other areas involved the assumption of all outstanding in 
debtednoKs 1)y the cnlaigcd municipality The budget lor 1901 
included in loiiiid figures $12,100,000 for interest on tlie city debt 
and $10, ii2,000 lor d(bt redemption, being a total of mure than 
$22 000,000 

1 he next laigi st item of public expendituie was for education, the 
amount appropriated in the budget of 1900 being $14,619,111, 
while in the liudget of 1901 theie was a marked increase to 
$18 612,817 Ihe number of schools under the control of the 
Hoard of Edmatiou was 507, and the total enrolment of pupils lu 
Tilly 1900 was 418,961, the average daily atteiidaiioe being 378,211, 
and the number of teachers 8844 Ac( ording to the IT S censns 
ol 1900, the number of jierBoiis of school ago (5 to 20 years inclusive) 
was 1,028,069 A siiecial effort was made in the period from 1896 
to 1900 to improve the system of elementary education and adapt it 
to the pra( tical retiuirements of the po]iulaiiou Many of the largo 
schools of the toiienioiit house districts arc composed almost entirely 
of ihihlrcn whoso parents arc of foreign birth, and who speak 
iauguages other than the English in their homos Public schools 
iierfuim an inestimable service in teaching such children the 
iighsh language, and in training them for ( ituenship Evening 
£d emtioa provided for childrc n who have left the day 

Mad^tlca *^**’*' persons 

^ as may choose to attend Undci the (ompulsory 
^diuatioii statute the attendance of children at some suitable 
Hihool, 01 thou equivalent instruction, is nipiirod between the 
ages of eight and fourteen years Pi o vision is made for moie 
advanced instrm tion in ton high schools and in two institutions of 
still highei gi ado— one for young women, known as the Normal 
College, and the other for young men, known as the College of the 
< ity of Now York Many of the young woimii who giaduato at 
tho Noiinal Colloj^o are suhsequentTy employed os toaclurs in the 
vaiiouH elementary schools The College of the City of New York 
ill 1901 had 2126 students and 80 lustruotors Provision had been 
made loi the election of a new building foi this institution, at 
an (stimatcd (ost of more than a million dollars. Besides the 
hildieii iccoiviiig mstiiution in the schools under control of the 
Boaid of Education, 70,061 <hil(lreii were logistcred, at the 
beginning of the year 1900, in Roman Catholic parochial schools, 
and ihurt w< re many thousands of children and youths in other 
s( liuols under ecclesiastical or private control 

The Items of ex{)oudituro in the budget of 1900 and 1901 tliat 
followed 111 magnitude the item of education are the police depart- 
ment, costing approximately $12,000,000 a year and the depart 
men is of hie and street oloaning, the cost of cac h of which wasaoout 
$6,000,000 ihero are eighty police preciiuts, each with its 
fully equipped station bouse containing quarters tor iiolicomen as 
well as for ]uisoners, and temporary acooininodation for homeless 
and unfortunate persona. In all that nortams to their ordinary 
duties as guardians of the pablio peace, tne 7000 policemen of New 
York are a very clfloient and admirable body of men The hro de 
|iartmeut is moie clalioratoly equipped than that of any other oity 
in the w orld and probably possesses the highest average efficiency 
The iiumliei of fire companies m the metropolitan area approxi 
mates 800, with a total force exceeding 3000 men Tlie statistics 
of 1899 showed flic losses m Now Yonc of $10,000,000, the total 
nunihor of fires considerably exceeding 7000, and the buildings 
attacked by flames being of such value as to carry aggregate insur 
auce approaching $200,000,000 

The total assesseil \ahiation of real and personal property liable 
1o taxation for general city pur[)ost8 was l|d, 7 87, 970, 873 m 1901, 
and the tax rate for such puriioses was about 2 3 per cent. This 
rate would produce $76,687,894 (after deducting $1,513,767 for 
4stimated deficiencies in collection) In addition to the above, 
the late of taxation for local county purposefl» which vaiied with 


the different boroughs, was estimated to produce altogether 
$2,661,681 Ihe lUscrepancy lietween the eum of these two 
amounts, $79,849,425, and the total budget for city and county 
purposes, was covered by estimated revenues from the so called 
general fnnd, such as the tax on stockholders of hanks, interest 
on taxes, school money from the state, licences, fees, proceeds of 
excise taxes, unexpended balance of previous year, Ac 
The following table shows by boroughs the assessed valuation 
of real estate and personal property liable to taxation for city 
pur|)oses — 


Boroughs. 

llfsl FsUte 

Personal 

Totof. 

Manhattan and the 

« 

$ 

$ 

Bronx 

2,428,897,016 

440,468,558 

2,869,465,574 

Brooklyn 

668,962,119 

89,241,624 

748,208,743 

Queens 

107,179,620 

10,826,810 

118,006,480 

Richmond 

42,689,506 

9,654,620 

52,296,126 

Grand total 

3 237,778,261 

580,192 612 

8,787,970,873 


The municipal charters granted by the legislature of the state 
of New York, under which the city has exorcised the functione of 
a municipal corporation, had been amended and altered many 
timis by successive enactments piior to the great enactment of 
1897, which piovided an extremely elaborate framework of muni 
cipal government and special code of laws for the government of 
the consolidated metropolis This new charter came into force 
on Ist January 1898 It provided for a mayor, elected for a four 
years term, with very extensive executive and appointmg powers , 
an elective chief financial officer, called a comptroller , and 
a municipal assembly composed of two blanches, one of m-urf 
them called the council, and consisting of twenty nme 
members, and the other a board of aldermen of sixty members The 
twenty ninth member of the council, who served as its piosidcnt, 
acted also as vice mayor, and was elected, like the comptroller and 
the mayor, by the voters of the entire city for a term of four years 
The other municipal ofiicors were appointed by the mayoi, and 
after the first six months of his term they could be removed only 
upon the presentment of foimal charges. The municipal assembly 
had no such authority as the London County Council, and mcom 
parably less than the municipal councils of Bntish, Freni h, and 
German cities under the lespectivo municipal codes of these 
countries. The real administrative work was pei formed by a senes 
of hoards, the most important of which was known as the board of 
estimate and ap|M>rtionment, consisting of the mayor, comptroller, 
and the prcsiaont of the founcil, all of whom wcio elected by 
the ^)euple, and the corporation counsel and the president of the 
dipartmentof taxes ana assessments, whoweie both nominees of 
tlio mayor This board was the actual budgetary authority, 
deciding both upon the total amounts to he raised by taxation and 
the distribution of the revenues to the vanous dcnaitmcnts The 
body that exercised authority over the policy of the metropolis in 
respect of public iinprovomcnts, constituting an authority some 
what analogous to the old Metropolitan Board of Woiks of Loudon, 
was entitled the hoard of public improvements, and consisted of 
the heads of six important departments, namely, water supply, 
highways, street cleaning, sewers, public buildings, and bnilgos. A 
single commissioner appointed by the mayor was at the head of each 
of these departments , and when they met as a metropolitan board, 
they were presided over by the m^oi himself, or by a president 
of the board appointed by him The police board nad formerly 
consisted of four commissioners, hut after 1901 of one comrois 
sionor appointed by the mayor and exercising a wide range of 
authonty, which at first included also that of the supervision of 
all elections held within the metropolitan district This power 
was taken away, however, by the state legislature lu 1898, and 
vested m a separate bureau of elections, at the head of which was 
an official appointed by the governor of the state The hoard of 
health consisted of two oominissioneiw, with whom acted as ex offimo 
members the police commissioner and the president of the h^th 
office of the port of New York There was a park board, oonsistmg 
of three commissioners, a hoard of public chanties, and a board in 
charge of the department of public buildings, each of which had 
three members At the head of the fire department was a single 
commissioner, as was also the case in the department of correction 
The board of taxes and assessments consisted of a president and 
three additional commissioners. The hoard of education had 
nineteen members, made up of representatives of the school boards 
of the several boroughs into which the metropolis was divided. 
There was also a lioard of docks, made up of three commissioners 
In practical administration these hoardsliad extensive power and 
responsibility, and also very potent influence in the shaping of the 
general policy to be pursued as respects their departments. 

Expenence in the working of the charter of 1897 soon showed 
the need of numerous amendments, some of them important and 
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ftmdamental, others merely matters of mmor detail An able 
oommission appomted by Governor Roosevelt to recommend charter 
changes made a report the recommendations of which were for the 
most part accepted by the legislature of the state in 1901, so that 
the revised charter came into effect with the now city admmistra 
tion at the beginning of the year 1902 One of these changes 
abolished the oonncil and increased the number of members of the 
board of aldermen, thus providing a single instead of a double 
chamber The powers of the board of aldermen wore also to some 
extent increased An unfortunate change reduced the term of the 
mayor from four years to two It had been found necessary to 
ive a more distinct administrative character to the several 
oroughs into which the metropolis is divided, and the elective 
borough presidents became, under the revised charter, officials of 
vrry considerable importance, having large authority with respect 
to public improvements, and becoming members of the board of 
estimate and apportionment, the meml^rship of which was other 
wise modified A considerable number of small local improvement 
distncts were created for the liettor care of such matters as street 
paving and the like The Health De][)artment was placed under 
tho control of a single commissioner An important now branc h 
of the municipal government was created m the so called Tenement 
House Department, with wide authonty, under a now and greatly 
reformed building code, to suiioiviso the structure of tenement 
houses and thoir occupancy in the interest of health and the 
general w el fate Ihe educational system of the city on tho 

administrative side was also changed in the charter amendments, 
so that the board of education in 1902 consisted of fort} six 
members ap|)ointed by the mayor 

The efficiency of the municipal government is to bo tested by 
an examination of the work of the principal departments Ihese 
ara to such an extent independent of one another that it is con 
coivable at any given time that the department of education, for 
example, should meet the demands made upon it \\ ith an admir 
able mtolligoncc and an almost ^leifect system, while the [K)1icc 
department might bo relativcsly iiiefficient or corrupt Tho ulti 
mate authority to which appeal is constantly made is tho legislature 
of tho state of New York, which meets annually at Albany 
Hundreds of Kills aio introduced at each legislative session relating 
specifically to the affairs of tho metropolis 

Two important American universities are situated in Now loik 
City, namely, Columbia University and the University of New 
York Columbia, which was chartered as King's College in 17'>4, 
and incorporated as Columbia College m 1784, was removed in 
1857 from its old site in Church Street, near tlie lowei end of 
Manhattan Island, to more spacious buildings in Madison Avenue, 
Ijetwecn 49th and 50th Streets In 1806 the name University 
was adopted, the institution having outgrown the original school 
. of arts, which still retains within the university th( 
name of Columbia College In tho following }(ai 
univeisity moved to a group of magnilieent build 
mrt Mttd which had been erected on a commanding site, a 

mualc more than throe miles north of tho old one, known 

as Morningside Heights In 1902 Protessor Nicholas 
Murray But lor was made presuient of Columbia to succoed Seth 
IjOw, who had become mayor of New York Tho university has 
seven departments, and in 1902 the total number of pi ofessors and 
instructors was nearly 500, and the total number of students about 
4000 Affiliated with Columbia University is Barnard College for 
women and tho Teachers College, both of which also have adinii 
able buildings on Morningside Heights, adjoining tho grounds ot 
tho university, and tho foregoing statistics of teachers and students 
iiicludo these 

The New York University, which, like Columbia Univeisity, is 
a chartered institution under the control of an indejieudeiit cor 
poration, began its career in 1889, and was housed in Washington 
Square from that time until 1894, when it was removed to its 
jaesent site, known as University Heights, a little more than four 
miles north of the site of Columbia University Like its neigh 
hour, tho New York University also occupies an admirable new 
gioup of buildings In all departments it had, in the year 1901, 
1824 students and 186 instructors 

Besides the public school system, Brooklyn lias several notable 
educational institutions, among which may bo mentioned Adelplii 
College, an excellent local institution ior both sexes, with jiowtr 
to confer decrees , the Pratt Institute, a well endowed school foi 
technical training and instiuotion in the applied arts, with many 
well conducted departments , the Packer Institute for young 
women, the Brooklyn Institute, which maintains a great variety 
of popular lecture courses and classes, with museums and other 
educational facilities In the borough of Manhattan a great centre 
of popular instruction has long been the Cooper Institute, founded 
by the distinguished philanthropist Peter Cooper, which main 
tains praotical trade classes and a great variety of instiuotion m 
evening classes, besides an important art school and several lecture 
courses m the great asMmbly hall The Carnegie Music Hall in 
Manhattan borough is also to be noted as a centre of popular culture 


Tho Roman Catholic Church maintains several laige institutions^ 
for advanced eduoation, and tho Hebrews rtcogiiiring the needs 
of a groat influx of Jewish jKipulation sup^ioit some admirable 
centres tor industrial and practical ti dining 
Among im|K>rtant cnierprisoH of a |K>pular educational character 
18 the New Yoik public iibrar) lorniod l»y the consolidation of 
two important existing ufeieiico libraries tho Astor and tin 
Lenox, with tho fund left by the will of Sam d J Tildcn and 
known as the Tilden Trust for tho Kslabhshmrnt ot a trot Cmn 
lating Library Ihe head([uarier8 of tho New \oik public libran 
are to be in a niomimcntal building, of wlub maibh, the lon 
stniction of which was begun lu tlio year 1900 by tho mumci|nil 
corporation on the site of an ahaudonul resoivon cxtniding Irom 
40tn to 42nd Streets on Fifth Avtmn Jins building, the 
capacity of which can tasil} bo oxtondod in the lutuio will buM 
shelving space for perhaps a million and a hull noUiuhs A 
number of libraiies under separate control, but icunin^ lurgi 
annual subsidies from the municijial treAsiii} an avoiding to 
plans formed m 1900, to be consolidated with tho Now \orl 

I mblic libraiy, which is to use their uuincious buildings and 
tranches as sub stations In addition to this. Mi Audio w Caincgu 
gave to tho city ol New 'Voik in 1901 the sum of 200 000 loi 
ihe erection of sixty five more blanch libraiy hiuldiiigs in dilTtn iit 
parts of tho city 

An impoitant odiicaiioual agency is tho Ameiican Mum urn of 
Natural Histoiy, with great collections constantly glow mg, and 
housed in a vast odilico built by the municipal coi ^loration 1 be 
municipality lias also provided a stnic ture, gicatly extended at the 
cud ot tho 19th century, lor tho collection of ]>aiutings, statnn y, 
and othoi woiks of art, belonging to the Metro|)olitan Museum 
<»f Art Iho Museum of Natural History is situated in a small 
]mrk annexed to tho Central Paik on the west side, and the Mitio 
)>oiitan Museum of Art is within the onilosuic of Central 1 iik mar 
Ijifth Avenue 

Ihe arthitectuial transformation of New ^ oik at tlu end of ibo 
19th century was notable chiefly from the point ol view of its daiing 
and skilful uso of non and steel, and its inarv( lions idapUtioii to 
the new conditions of industry and cornmcrct, but it bad also 
many speciniins to show ol buildings ot mciit Irom tho stindpoint 
of architettme as a fine art No great metropolis, liowtvci, bad 
done 80 little as New York to pioduc* thost notiblo elletts in 
ttichitocture that aie derived Irom Hit symmctiual aiidlailaimd 
placing of buildings of a publit ebarseter with refcicmc to «a<li 
othci, with smtablc approaches and with open slants about than 
and nootlnr gi’cat and rich city of any pi nod of the wot Ids 
history, perhaps was so lacking in tlu cinbclliHlinicnl of great 
public fountains, heioic monuments, and groups of statuary 
Ncveithclcss, tlu wealth of the cit^ was so enormous, and its 
structures, both public and pnvati, m their infinite anhitictural 
vanoty were so lostly and substantial, as to create the general 
impression of a magiuhcunt city And tins impression was en 
hancod by the marvellous purity of the atmosphere and cbaincss 
of the sky, duo not merely to a favourable elimnte but also to the 
exelusion of smoko producing bituminous c oal 

Among other highly marked tendeiu les at tlic end of tlu 
century was the devolonmeiit of Now York as a musical i e ntn 
whore grand opera, witnout Government subsidy, was pioducid 
on a more elaborate seale than elsewhere, while various niusu il 
intcirosts, fostered m considerable measure by the large population 
of Gorman origin weio juosjx^rous to an eiiconi a^ing degree 
There was also to bo noted tlio oxticiTuly rapid multiplication ol 
thoatroB and kindred places of popular eiiteitainiiKiit and icsorl 
These had moio than doubled in number since 1880 and ol theatres 
and niiisie halls alone there were not fewer tlian seventy five 
This development of New \ ork as tho chief centio of America foi 
purposes of entertainment had, in the last years of the 19th century 
brought aliout a wholly unpi cce dented influx of well to do visitors 
from other parts ot the country , and tins influx in turn had 
made it prohtablo to build a si nes ol enormous and magnilieent 
hotels for the accommodation ol the ever increasing multitude of 
i>roHperoU8 strangers In these regards Now Yoik bad begun to 
Ixiar a strong icsemblance to London In earlier |>eriod8 New York 
had not, in any such sense as london or PaiiM, been a great 
national metropolis Boston Philadeljdna, and Baltimori in tlu 
cost, and other cities of the south and west weio eentn s wlntb 
before 1880, orcvcinl890 would not for a moment liave ackiiow 
lodged themselves provincial with leforcnee to New ^york 
York as a metropolis And their pretensions would ^ 
have been fully justified, for in many rosnee ts their 
position as local cc litres was analogous to tfiat of such 
German cities as Hamburg, Frankfort Muiiieli, and 
Dresden in their relation to Berlin But as tho aggre 
gation of all kinds of German interests at Beilin m tho last twenty 
years of the 19th century was at a far higher rate relatively Hiaii 
tho development of other Gorman cities, so tlie yirogiess of 
York in the same jieriod, and especially in tho closing years of the* 
last decade of the century was tending to make for tho position 
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not nieiely of )Miinacy among American cities, but for that of un 
<pmstioncd moUopohtan rank and position as a centre of national 
and international transportatioUt trade, and coiniueroo 

Tn vious to 1880 New York was not recognized in any un 
.<|ualificd sense as tlie metropolitan centre of the country in respeet 
ol such enterprises as the publication of books and penodicals, but 
the publishing trade has steadily tended to concentrate Ihe 
growth of New York has been csficcially iiiaiktd as the chief 
•< 5 entie of North America for the issue ot all kinds of pnodical 
literature While the daily newspaiiors have a laiger circulation 
and a wider mfluonce than those ot other American cities, there is 
in Amcncii no such distmction as in England between the metro 
politau and the provincial press Boston, Philadelphia, Baltimore, 
<’hicago, St Louis, San liraiicisco, New Orleans, and other American 
Hitns are for their own lo<alities imiKirtaut centres of newspaiier 
publishing 

The piogiess of New Yoik as a giuat hanking and financial 
oentro Imd hoen also tsjs omlly rapid in the closing years of the 19th 
^ « entury, its banking houses and financial institutiofis 

BsttMt having inultii)liud in number, and having developed 
•even more in the extent of their camtal and the volume of their 
transactions Thus the banks of deposit m the metiopolis 
numboi^ eonsiderahly moio than 100, with capital and surplus 
4^X001 ding $150 000,000 , and about 40 trust comiianies, having a 
banking charactei, liad an aggregate capital of more than 
$110,000,000 BesideH those institutions were the savings banks, 
19 in number, witli total iosourc<s of nearly $700,000,000 The 
[>osition ot New York as the banking, financial, and general com 
mcrcnil centio of the United States is indicated in the statistics of 
the New York Clearing House Association, when com|tared with 
tlio ( I* iirings ot othex c itics All the considerable cities of the 
IJmtid Stut(H, to the extent of neatly a hundred, maintain bank 
1 Icanijg hoiis(s, ytt iii most weeks the clearings of the Now York 
assoLiatioii aggMgato more than three fouiths ot the total olcannp 
ut the (uitire couiitiy For the calendar ytai 1901 the average daily 

< luaringh of tlio Now York Clearing House weio, in round figures, 
i?262,000,000, and the total for the year was $79,420,418,435 
Previous to Snpternbei 1897, the London deal mgs had generally 
been considtiably laigor than those ot New York, but in the years 
1898, 1899, 1900, and 1901 the New York clearings were greatly 
XU ex< tss ot tlioso ot the British mctiopohs Thus the Loudon 

< learxiigs fox 1901 wcio $40,629,000,000, while those for New York 
were 979,420 000,000 

The amalgamation of the capital engaged in various branches 
4)t industiy, which had been brought about with gnat rapidity in 
the jienod trum 1890 to 1899, had enhanced the tendency towards 
the uumentialion of banking and financial operations , and this 
leiideiuy had lu turn imreased the financial importance of New 
York as (ompaitd with other American cities The central offices 
of nunu rolls >aHt entornnses were, in the closing years of the 19th 
century, hi ought to >f<w York, and the metiopolis became the 
homo oi a ra[)idly inui easing number of individuals of great wealth 
I hus N( w \ oik was fast becoming a centre of luxury, display, and 
onteitaiiimeni, and aii agreeable place of resort ut all tunes of the 
year — but ospi c lally in the winter months — for thousands ot jieoplo 
4if rofirnd Ol luxuiiouH taste from the south, the west, and all 
poitions ol the country 

For the tiscal ycai ending with Juno 1901 the iioit of Now 
^ oik handled almost exactly 47 per cent ot the total value of the 
inipoit and cxjwrt trade of the United States. Twenty years 
earlier New Yoik had been credited with about 57 per cent of 
this total tiado llio projiortiou had gradually declined with the 
devolopmoiit ot other ports, notably those of the Gulf of Mexico 
and the J'acilu eoast The actual value ot New Yorks foreign 
trade, how c vex had imreased enonnuusly, even if the relative 
]iropoitiou liad declined l?or a few years following 
commsne 1870 the total foreign trade of the United States was 
about $1 000,000,000 The peiiod from 1880 to 1890 had averaged 
ibout $1,000,000 000 It gradually increased until for 1900 
it exceeded 92 511,800,000, ot which amount the exports of 
merchandise leachcd iiuirly $1,600,000,000, while the imports of 
mercliaiidise wen valued at $829,000,000 Of this total importa 
lion, $520,100,000 came to the port of Now Yoik Of the total 
exiKirts of merohandiHc somewhat more than $638,000,000 was 
shipped from New \oik, and if one includes the imports and 
exports of the precious metals, the total foreign commerce of the 
jKirt of Now Yoik loi 1900 exceedcxl $1,196,000,000 

Sonic authoiitios on tho jiohtical history of New York 
Imve expressed the opinion that the frauds of the Tweed 
King, which were exposed m 1871-72, amounted, in the 
l>eriod from 1865 to 1871, including issues of fraudulent 
bonds, to a total of $200,000,000 This vast sum repre- 
^.ented, m the mum, a direct theft of public property 
It AMis supposed at the time of the Tweed exposure that 
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Tammany Hall was hojielessly discredited. The charter 
of the Tammany Society ought to have been annulled, 
but the organization, within a surprisingly short 
tune, had regained its control of municip^ affiurs. 

A shrewd local politician named John Kelly 
became the dominating personality in the Tammany 
Society, and the first move to mi^ead the public was 
the selection, as Tammany “sachems,*' of some of the 
most smeere and most conspicuous of the Democrats who 
had exposed and overthrown the Tweed regtnie Tammany 
now posed as a reform body, with the objectionable ele 
ments all excluded In these eircumstances Tammany 
actually came near \\nuung the mayoralty election of 
1872, and m 1874 it was victorious There had been 
much industrial distress, and by its superior system of 
minute neighlxiurhood oiganization Tammany distributed 
aid to tho poor, prouused public work to all the un 
employed, and built up a strong support By this time 
tho more obscure members of the old Iling were reassei t 
mg themselves in Tammany, and the liquor interests were 
Ixecoming dominant in the district and ward ijohtics of the 
organizations. The dictatorship of John Kelly lasted 
from 1874 to 1880 He bore tho sobriquet “Honest 
John Kelly," but his political character was far from that 
of a man of scrupulous views There was no reix^tition 
of the extravagant (runes of the Tweed but for 

the most jiart municipal government was on an exceed 
ingly low and conupt plane During a part of this 
time Tammany yielded to public opinion to the extent 
of iieimitting men ot upright personal eharictei and 
excellent intentions to till the ofcee of mayoi, but under 
tho charter as it tht ii w is the power of tho mayor was 
comparatively limited Iiom time to time there arose 
local organizations, which affiliated with the Democratic 
paity in national politics, and winch disputed the light of 
Tammany Hall to stand as the sole local lepreseutative of 
that gieat party But Tammany was generally able to 
overcome and absorb such dissentient bodies In 1884 
there occurred a transaction of a particularly scandalous 
nature, the men chiefly guilty being known as the “ bo(xlle 
aldermen " To the aldeimanic bciard theie had now been 
lestored a considerable measure of authority which at 
a former iioriod had been withdrawn llival companies 
w(ro seeking to obtain a fianchisc for working a street 
railway on Broadway, th( mam thoroughfare of the city 
This privilege was so valuable that the city could have 
sold it for several millions of dollars It was given away 
])y the aldermen, and it was afterwards pioved that a large 
number of them had accepted equal portions of a cash 
biibe of $500,000 Homo of them were subsequently 
punished, but Tammany's power was not seriously impured 
John Kelly died in 1886, holding up to the date of his 
death an undisputed dictatorship in Tammany Hall, and 
this was equivalent durmg much of the time to an auto 
cratic direction of all the affairs of the city After Kelly’s 
death it was announced that Tammany would henceforth 
acknowledge no single “ boss," and for a time a group of 
three or four leaders jointly managed the affairs of the 
organization But one of these, llichard Croker, gradually 
strengthened his hold upon tho twenty-four distnct leaders 
who were officially the governing committee , and Kelly 
had not been de^ more than two years before Croker's 
authority came to be generally recognized This remark- 
able politician was born near Cork, Ireland, in 1843, and 
was brought to New York m early childhood As a youth 
ho worked as a mechamc, but early became active m the 
politics of his ward, and in 1868 was elected alderman 
In 1873, and again in 1876, ho was elected coroner In 
1883 he was made a fire commissioner His great political 
skill was shown in the campaign of 1886, when Henry 
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Oeorge, who was extremely ix>pular, was an independent 
candidate for mayor, while Theodore llooaevelt was the 
Eepublican candi^te The better element of Democrats 
chose Abram B Hewitt, and Mr Croker and the Tammany 
organization, appreciating the nature of the contest, 
endorsed and accepted Mr Hewitt, and secured his election 
Though possessing the highest qualifications and the 
purest motives, Mr Hewitt’s pohey as mayor was largely 
rendered futile by the antagonism of Tammany Hall At 
the next election, in 1888, Tammany did not hesitate to 
liring forward one of its own chiefs as its candidate, Mr 
Hewitt runnmg as an independent candidate, and the 
Kepublicans having a strong nominee in Mr Erhardt 
Tamnaany succeeded through the division of the opposing 
voters An investigation of Tammany’s government of 
the city was made by the Eepublican legislature of the 
state m 1890 Much evidence was secured illustiating 
the manifold improprieties of the Tammany system, but 
nothing of overwhelming importance was brought to light 
There followed, however, an unusually earnest attempt on 
the part of good citizens, through the so-called People’s 
Municipal L^gue, to defeat Tammany in the election of 
1890 This movement failed, however, and in 1892 
Tammany not only won again, but by an overwhelming 
majority Again the administration became more eare 
h ssly and more scandalously corrupt , and the state senate 
again, in 1894, made an investigation This inquiry 
brought to light some of the facts respecting an tdaborate 
system of blackmail which had grown up under the joint 
protection of Tammany Hall and the city government 
Under this system largo sums were jiaid for appointments 
to offite and for promotions, and an elaborate method had 
been devised for collecting money regularly fiom the 
keepers of gambling houses, houses of ill fame, and other 
disorderly resorts, and from liquor sellers for permission 
to violate certain details of the excise laws, such as mid 
night and Sunday closing There followed a great outcry 
against Tammany Hall, and at length the so-called 
Independents were able to unite forces with the Re 
publicans m a campaign which elected William L Strong, 
i reputable and prominent merchant, as mayor Under 
the Strong administration Colonel George E Waring, 
junior, as head of the street cleaning department, quite 
r( volutionized New York as resjjects its cleanliness 
Theodore Roosevelt, as president of the police board, 
rendered cfheunt service, the public school system was 
vastly improved, and in numerous ways the administration 
of the city was greatly improved In 1897, unfortunately, 
the opponents of Tammany failed to unite The Citizens’ 
Union nominated the Hon Seth Low, president of 
Columbia University, who, though a prominent Re 
publican, was not endorsed by the so-called Republican 
machine Although Mr Low polled a much larger number 
of votes than the Republican candidate, the Tammany 
candidate, Robert A Van Wyck, was successful, and Mr 
Richard Croker more than ever before was in control 
Another legislative mquiry, under the chairmanship of Mr 
Mazet, was made in 1899, with the usual result of many 
disclosures that threw light upon the objectionable 
methods of Tammany rule Mr Crokor’s power could not 
be understood without some knowledge of the relation 
between the great municipality and the government of the 
state of Nv.w York Mr Croker was practically in control 
of the votes of a largo portion of the members of the state 
legislature The rapid development of vast business 
interests had made it increasingly im^iortant for many 
companies and individuals to ward off unfavourable 
legidation, or at times to seek the active favour of the 
law-making body Instead of dealing directly with the 
members of the legislature through old*fashioned lobbies. 


so-called, these private interests found it more prudent and 
more effective to cultivate the favour of Tammany Hall on 
the one hand and of the Republican organization on the 
other The receipt of largo funds for political exi>onditure 
would miturally increase the authoiity of the men having 
charge of the disbursement of such funds, and render it 
more difficult to dislodge them On the pf>]»ular side the 
strength of Tammany Hall was largely due to the fact 
that it united in a ( ompact body a great numbor of men 
whose livelihoods were directly affected, and whoso rewards 
were made proportionate to their uacfulno^^s to the 
oiganizatiou 

An awakened public opinion, and many diUimiiKd and 
zealous efforts for municipal reform, vhile generally iin 
successful in the election of reform candidate a for 
mumcipal offices, have nevertheless had Ix'neiieial t ffeets of 
the moat marked character upon the nitlhods and results 
of departmental work Thus, in spite of a worldwide 
impression that New York is habitually misgoverned, there 
was during the last ten years of tlio 19 th century a very 
remarkable progress made in almost every deiiartment 
of local admmistration, in response to an exacting public 
opinion that demanded good streets, vigilant proteetion of 
the public health, an ample supply of good schools, and 
other municipal facilities such as progressive eommuiiities 
elsewhere had learned to value Flections in New York 
had become honest and free from scandal, while the 
collection and disbursement of a vast public revenue had 
become relatively free from charges of peculation or fraud 
The principal scandals ot recent years had risen out of a 
sharp discrepancy between the habits and customs of a 
metropolitan population of diverse origin anel ceitain 
rigid state laws relating to public morals which it hod been 
made a part of the duty of the police to enfoiee These 
laws, among other things, jirohibit the existenee of 
gambling places anel other resorts of a so called “dis 
orderly” nature, and rc(|uire the closing of dunk shops 
and various other estjiblishmcnts on Sunday The 
( xihtence of such laws, and the extreme difhculty of their 
enforcement, rendered possible a system of connivances 
and sale of inclulgenees that made the police department, 
and certain influential politicians who controlled it, the 
partners in a system of blackmail that permitted the 
conduct oi a vast number of illegal establishments, and the 
paid protectors of Sunday oiiening and various other 
violations of law While such connivances arc demoraliz 
mg to the tone of a ])olice department, it is obvious that 
they may exist without radical impairment of the 
efficiency of many other blanches of the municipal 
administration 

The Citizens’ Union and the various refoim groups 
succeeded m the autumn of 1901 in forming a cam 
jiaign union with the Republicans for the overthrow of 
Tammany rule and Croker domination This fusion inovt 
ment agreed upon beth Low as candidate for mayor Tho 
Tammany party, appreciating the danger of defeat, nomi 
nated a Democratic lawyer of tho highest repute, Mi 
Edward M Shepard, who had never been a member of 
tho Tammany organuation Mr Low was elected by a 
substantial majority, and entered upon his two years’ 
administration on the 1st of January 1902 Ills adrninis 
tration was marked by excellent api)OiiitmcntH to the 
various administrative posts, and by honest, enlightened, 
and efficient methods throughout Under Mayor Low, 
New York assumed its rightful position as one of the 
best governed of the world’s great municipalities 

Thus the 20th century had optned for New Yoik 
City in a penod of colossal matenal development, of 
great projects, and of great exjiectations appaiently well 
founded (a. sw) 
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NEW ZEALAND 


Orogbaphy and Statibtkh 

T he Bntish colony of New Zciiland consistn of a group 
of ifllandB lying between 35 and 48* S m the aouth 
Pacific Ocean It la situated eastward of Tasmania and 
Houth-castem Australia, and Wellington, its most central 
seaport, is 1204 miles from Sydney Its ana is 104,471 
square miles, of which its two mam islands, calh d North 
and South, contain 44,468 and 58,525 rt»])cctivd>, and 
Stewart Island 021 llitse three form a broken chain 
divided by Cook Strait, 16 miles wide, 8e|mrating the 
first two islands, and Foveaux Strait, which sojiaratfs 
Stewart Island from South Island Outlying groups of 
iskts, included in the colony, arc the Chathams, 5 36 miles 
eastward of Lyttilton in South Island, which are settled, 
and carry slitip well , the Aucklands, three dtgices south 
of Stewart Island, also useful for giaziug, so\erdl umn 
habited islits farther south, and the Kcrinadci s, a volcann 
(luster ttliout 500 miles north east of North Island Of 
thise last, Uaoiil or Sunday Island, the largest, is fertile 
North Island is 515 miles long, and vanes in breadth 
from 6 to 200 milis The length (if Houth Island is 535 
jiiil( s, and its greattst breadth 180 Irom tin south west 
(ormr of South Island to the Hay of Plenty in North 
Island run jiarallel mountain cluuns whuh aie the chief 
]>hy8ical feature of New Zealand Some remarkable 
I Maks, h<)wov( r, rise apart from these Such are the 
active volcanoes Ruapehu (0008 feet), Ngaunihoe (7515 
left), and Ponganro, in tin ttntro of North Island West 
of those the extinct cone Igmont (8260 feet) curves up 
from the sea short, almost rivalling Fusi-yaina in its 
s<»litary and symmttrual Inaut} On the north-east coast 
of South Island the Kaikouras art high paralkl ranges, 
among whieh Tapuae nuku rciuhes 9462 feet In North 
Island the rivers Waikato, Waihou, AVanganiu, and Manu 
watu aie navigable for small steameis, the first for about 
100 miles, the others for about 50 The ehief river of 
♦South Island, the Clutha, whicli is 151 milts long, can 
Ihj ast ended by small craft for about 30 miles Of the 
harlxiurs which arc commtreiall} important, Auckland 
and Wellington are naturally the finest, LytUlton has 
bt*tn made very commodious, and Poit (.^lalmers, Ore} 
mouth, and Westport have boon griatly improved The 
two last named are the chief (UitUts for the (oal of the 
AMst (oast Less successful ha>e been flu attempts to 
improvi Napier, New Plymouth, and Gisborut, all ports 
of rnh and productive districts The famous fiords or 
sounds of the extreme south west afford jicrfect slu Iter, 
but ail cut off from the inhabited districts by precipitous 
mountains 33icy are ri gularly visited in summer by tourist 
stcamiis Tht Sutherland waterfall near Milford Sound 
IS 1901 flit high The southein Alps and the lakes and 
glotfiers on their eastern side lm\i also beeome noted 
amongst e limbi rs and travellers 33ic most beautiful of 
the lakis is Manapoun On the west side of the Aljis 
glaciers (It sit ml into the foiest belt us low as 700 feet 
above the si a Rut the laigist glaciers aie to the oast of 
tho watershed 33ieir names and extint are as follows — 


Name of Glaiif r 

Area 

1 ength 

Cln>at<si 
^ tdtli 

Avomgo 

Width 


A( res 

Milos, cli 

Miles cli 

Miles, ch 

Tasman 

1 \ 664 

18 0 

2 14 

1 16 

Murchison 

6,800 

10 70 

1 6 

0 b6 

Godloy 

6,312 

8 0 

1 66 

1 3 

Mueller I 

8,200 

8 0 

0 61 

0 60 

Hooker 

2,116 

7 25 

0 54 

0 41 


The region of the thermal springs m North Island 
covers 660 square miles, and stretches from Mount 
Kuajiehu to White Island, an ever active volcanic cone 
in the 13ay of Plenty The most striking natural feature 
of the district, the Pink and White Terraces, was ovir- 
whelmcd m the eruption of Mount Tarawera in 1886, 
when for great distances the country was buried beneath 
mud and dust Fine lakes and waterfalls, innumerable 
pools, in temperature from boiling point to cold, geysers, 
solfataras, fumaroles, and mud volcanoes still attract 
tourists in large numbers. Tho healing virtue of many 
of the springs, too, becomes more widely known every 
year Tho Government maintains a sanatorium at Lake 
Rotorua, and there are private bathing establishments lu 
several other places, notably near Lake Taupo In South 
Island there are hot pools and a State sanatorium at 
Hanmcr Plains Lxiierieiice shows that tho most remark- 
able cures effoetod by the hot waters are in cases of gout, 
rheumatism, diseases of the larynx, and m skin disorders 

The healthiness of tlie climate is attested by tho death 
rati, which, varying (1806-1900) from 9 to 10 per thousand, is 
the lightest in tho world In 1896 it Mas as low as 
9 10, and siulo 1886 it lias not exciedod 10 35 Even *'"®*'* 
in tho boroughs tho average is below 13 Tho rainfall in most 
of tho settled distnc ts tangos Irom 30 to 60 inches a year Ihero 
IS, howovtr, a drur stiip nearly 200 miles long along tlio middle 
portion of tlie eastern coast of South Island Tho rainfall at 
( hristchuuh is 20 iiuhos Nearly all tho cereals produced are 
grow n on tho east coast 

In 1896 tho Maori wtro reckoned at 42,113, including 6762 
half castes In 1901 tho number was 46,618 It is probable 
that tho numbers fori 89b M CIO slightly undci estimated ^ 

Hall castes havo increased by 1 i27 since 1881 MMori 
lulmouary consumption is tho iluet seouigo of the rau About 
4600 Maon children are taught in schools, about 3000 of them 
msihools specially luam tamed for Maon Iho tribes still omii 
6,000,000 acres of land, and draw considerable sums in lont from 
huro^HianB, to whom they lease about 2,000,000 aijcs They 
cultivate tho soil, and own cattle, sheep, and horses, but seldom 
work forwagos, and do not engage in tiade 

In 1901 the poimlation, excluding tho Maori, numbered 772,466, 
of whom 406,161 woie malis and 36b 294 females It was dis 
tnbuted thus —North Island, 390,371, South Island, ^ 
381,617, Stewart Island, 253, Chathams, 201, Kci 
madocs, 8 Tho Ohintse amounted to 2792 The last 
named numbered 1711 at the census of 1896 31 h deoicase of the 

Chinese, who in 1881 numbered 6004, has been caused by a landing 
tax of £10 a head increased to AlOO m 1896 Ihe colony lost 20 000 
by white emigration in tho Be\en years 1886-91 In tlio woisf 
yeai, 1888, tho departures exceeded tho arrivals by 9000 , while in 
1893 the gain from outhide was 10,412, and in every subsiqueiit 
year there has Won at h ast a slight gam, which in 1 901 rose to 
6522 A noteworthy feature of the vital statistics has been tho 
fall in the birth rate from 87 97 m 1881 to 26 31 m 1901 This 
IS significant, as tho colony has been pro8])eiou8 sm(r 1894, and 
the maniage rate has nsen from 5 70 in 1894 to 7 67 in 1900 
Only tho very low death rate preserves an excess of births over 
deaths, wlmh range from 11,600 to 13,500 annually Males still 
(X(otd females by 10 per cent Illegitimate births ranged from 
3 20 in tho 100 in 1886 to 4 68 in 1000 The population is nowr 
8 to tho square milo 

Pvpillatton Populatlou (exclunhe 

\ eai of Maori) on the 

3lMt Deromber 


18b0 


<♦86,029 

18S5 


676,172 

1890 


625,608 

1896 


698,706 

770,682 

1900 


1901 


772,466 

The increase fiom 1S91 to 1901 m 

the tour chief towns is t 

sliown - 

Census, 

Onsus, 


1S01 

1901 

Auckland and suburbs 

61,287 

67 226 

Wellington and suburbs 

34,190 

47,846 

49,344 

Christchurch and suburbs 

57,041 

Dunediu and suburbs 

45,869 

62,890 
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A fifth ooUfigs— Victoria 0oU6gey Welliiig;toii<«--wat added 
in 1899 to the fimr ptevioualy affiliated to £e New Zealand 
Unieenity The number of undergraduates is about 
2000^ Qf whom 880 were keeping terms in 1899 Ihe 
proportion of male to female students is i^ut 2 to 1 Excluding 
jfiam aehool% the following summary shows the number of schools, 
teachers, and soholars in 1900 — 


XtaaoripfeioQ of Schools. 

Number 

of 

Schools 

Teachers 

Soholan 

Public (Ooveminent) schools (scho 
lars other than Maoris) 

College^ granmuir and high schools 
(aided or endowed) 

Private schools 

Industrial schools and orphaiuges 
Native village schools, Euro{)ean 
children attending 

Pnvate native boarding schools, 
European children attending 
School for deaf mutes 

Jubilee Institute for Blind 

ToUls 

1674 

26 

804 

7 

85 

4 

1 

1 

8586 

195 

881 

151 

180,724 

2665 

15,555 

1668 

8109 

72 

50 

28 

2102 

4763 

163.871 


The proportion of persons unable to read or write sank from 
21 19 m 1886 to 16*27 in 1901 There are eight schools of art, at 
tendance 3000 , schools of mines, attendance 800 , a school of en 
gineering, attendance 106 , an agricultural college, attendance 84 

The number of conviots in gaol was 508 at the end of 1899 (683 
at the end of 1887) From 1888 to 1897 the annual number of 
Crimm convicted persons fell steadily till the decline amounted 
to 26 per cent In the two years following 1897 there 
was a rise of 2 49 jier cent In 1896 New Zealand born persons 
(whites) over fifteen years old formed 44 per cent, of the popula 
tion, but only supplied 26 per cent of the convictions. Persons 
imprisoned lor drunkenness fell in number from 1200 in 1885 to 
610 in 1899 The proportion of lunatics rose from 1 in 398 for 
1896 to 1 in 288 for 1900 

The public finances, embarrassed between 1884 and 1889, have 
since then yielded annual surpluses of from £100,000 to £500,000, 
PI which have been chiefly spent upon public works Ihe 

r public debt is roundly £51,000,000 Two thousand 

two hundred miles of State railways pay somewhat over 8 per cent 
on the cost of construction Telephones as well as telegraphs are 
a State monopoly The revenue from lands was £270 208 in 1901 
The mainstay of the Treasury is customs revenue, which now exceeds 
£2,250,000 a year 



lUvenue and JEji^nditurc 

Tear 

Total Receipts 

Total Expenditure 

1880 

£3,285,042 

£4,019,850 

1885 

8,859,996 

4,282,901 

1890 

4,208,028 

4,081,566 

189&-96 

4,619,402 

4,403,749 

1900-01 

5,906,016 

6.479,704 


Public Debt 


Teareadiag 

Amount of 
Debentures 
and Stock in 
Olrculatlon 

Amount of 
Sinking 
Fund 
accrued 

Net In 
debtedness. 

Net Indebted 
ness per Head 
ofvnilte 
Population. 

81st December 1880 
,. 1885 

81st Mareh 1890 

1806 
1900 

„ 1901 

£ 

S8,58S 881 

1 87 687 na 
88,607,960 
4088C964 
47,874 462 

1 49,691 246 

£ 

2 000,820 
8,460 264 
1,880 185 
761082 
944 876 

1 088,404 

£ 

26,682 011 
84 118 612 
87,281,766 
80 685 082 
46,980 077 
48 567 761 

£ s d 

57 12 9 

00 6 8 

67 9 9 

61 17 3 

62 16 10 


External trade has risen from £12,858,786 in 1886 to 
£24,697,881 in 1901 


Tear 

Imports 

(exefuding 

Specie). 

Ezporta 

(exefuding 

Specie), 

Excess of 
Bniorts over 
Imports 
(exefuding 
Specie) 

1866 

1888 

1890 

1892 

1894 

1895 
1898 
1897 
1699 
1900 

£6,819,228 

5,430,050 

5,928,895 

6,742,544 

5.990.177 

8,115,958 

7,085,879 

7,994,201 

8,789,888 

10,207,828 

£8,584,613 

7,408,206 

9,589,816 

9,490,920 

9,221,560 

8,518,119 

9,299,907 

9,741,282 

11,988,885 

13,246,161 

£il5,290 

1.972.166 
8,640,421 
2,748,876 
8,281,878 

2.402.166 
2,264.528 
1,747,021 
8,108,702 
8,088,885 


The ft export trade is extremely small Tiade with the United 
™wn from £877,000 in 1891 to £1,520.000 m 1900 
with India and Ceylon reached £891,800 m 1900 , that with 
Fiji and other Pacific islands was £622,000 in 1900 With 
these exceptions, New Zealand trade is almost all done with 
Anstralia and the United Kingdom , the latter s share in 1900 aaa 
70 16 per cent of the whole 

Industrial progress was checked from 1884 to 1895 by the low 
pnees for wool, wheat, and meat, and by the after effects of laud 
and other speculation in the seventies. During these years, 
however, two now industiies of groat imi>orUiico ^ere developed, 
the export of butter and cheese and frozen meat The character 
of the soil and the moist tool climate enable English grasses 
to be sown almost everywhere, and nearly elt\en million acres are 
now laid down with these The result is seen m the price obtained 
for New Zealand sheep in Smithfield Market, which is from 
to Id per tb higher than that given for fronn mutton from othir 
countries The figures below show the growth of the trade — 
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TMr 

lb 

Year 

lb 

1882 

1,707,828 

1896 

123,»)76,f>44 

1886 

38,758,160 

1900 

192,074,4')! 

1891 

110,199,082 

1901 

212,208,968 


In 1901 New Zealand sent a little over iao million frozen sheep 
and a million and a quarter lambs to London, tlius about oqualUng 
lu quantity the mutton imported into England from South 
America. In the market for fVozen lambs the colony remains at 
present without a rival Frozen beef is also sent to England 
The export of butter and cheese has risen in value from £20^7,687 
in 1890, till in 1901 it amounted to £1,199,000 In London, 
New Zealand cheese fetches as high a price as Canadian Though 
not ranking in importance with wool or frozen moat, dairy farming 
18 almost entirely carried on by small faimors and their families, 
who supply milk to factories Most of these are co ofierative, 
their shareholders l)eing the farmers thomsolvts The profits of 
the industry are thus widely distributed among the producers 
The development of dairy farmiilg has led to the spread of settle 
ment, especially in the west of North Island, where large tracts 
of fertile soil formerly covered with forest have now been cleared 
and converted into dairy farms 

Live Stock 


\<ar 

Uorses 

Cattle 

Sheep 

P»g« 

1881 

1886 

1891 

1896-97 

1900-01 

161,736 

187,882 

211,040 

249,813 

266,245 

698,637 
853,858 
881,831 
1,138,067 
1,256,680 1 

12,985,085 

16,564,595 

18,128,186 

19,138,498 

20,233,099 

200,083 
277,901 
308,812 
209, 8^14 
250 975 


In 1895 gold mining, after being long at a standstill, btgnn 
again to make headi^ay For many years the surfaee alhuiLl 
mining in South Islana became less and less profit . 

able As in other countries, however, the working of 
quartz reefs comjieusatAd for this The cyanide process of gold 
extraction, and the returns obtained by its means from tlic 
Waiki mine in the Upper Thames, caused an outbreak of gold 
fever, which led to the opening up of a few good and a peat many 
worthless quart? mines In South Island the rner beds of Otiigi» 
provmoe have been sucoessfully woiked by moans of ingeniousl} 
constructed dredges, and good returns secured In 1901 the goht 
exported was 455,560 oz , valued at £1,753,784 The total value 
of the gold expoited from New Zealand from the discovery of the 
metal in 1857 to 1901 was slightly over £58,000 000 Kauri gum 
still holds its place as an export, about £500,000 woith being du;^ 
up annually The number of Isinans and Dalmatians who c&mu 
from the Adnatio to dig for kauri gum led to the passing ot 
restnetive laws 

The progressive output of coal from 1 880 to 1900 is shown below 
The output in 1901 was 1,227,198 tons — 


Year 

Psfsed in the 
Colony 

Imported 

Exported 
(excluding 
Coal for Fuel 
by Ocean 

SteamersX 

1880 

1885 

1890 

1895 

1900 

Tons 

299,923 

511,068 

637,897 

726,654 

1,098,990 

Tons 

123,298 

180,202 

110,989 

108,198 

124,033 

Tons 

7,021 

2,871 

83 404 
26,151 
86,699 


Land under cultivation increased from 8,489,000 acres in 1891 
to 12,679,000 in 1901 The following table shows the comparison 
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of the fUMessaients of the value of landed propertlei m 18S8 
and 1898 



1888 

1808 

Ihereiee, 18S8>96 


Amount. 

Rate 

percent 

Unimproved value 
Value of improvementa 

£75,497,870 1 
86,040,885 

£84,401,244 
64 100,108 

£8 008 805 
18,540,708 

11 70 
52-05 

Total 

£111,187,714 

£188,501,847 

§ 

s 

24 70 


Wool remdiie at the head of the lint of exitorte In the eleven 
yean ending 1898 the wool clip increaeed 65 14 per cent But the 
ShmtB- deecnption changes; there is much less menno, and 
more of the coarser and longer cross bred The number 

^ of sheep has increased from 10,664,000 m 1886 to 

20.283.000 in 1901, though the increase has been almost all in 
North Island The number of the flocks grows, aud the average 
sire diminishes even more rapidly Ihere were 9149 flocks in 
1886 , in 1901 the number had risen to 19,000 — aveiage size of 
each flock about 1050 Ihe smaller size of the flocks and the 
breeding of sheep for moat rather than foi wool, the cultivation of 
English grasses and of extensive crojYS of tuiniiis and other roots 
on which to fatten sheep and lamlM, all tend to change sheep 
farming from the mere grazing of huge mobs on wide, unimproved 
runs held by pastoral licences Ihe *‘fk]uatters * still oeonpy 
eleven million acres, but even these are mure closely subdivided 
than in former days How much more extensive is grazing — of 
the more scientific order — than agriculture, is seen at once from 
the flguies of the amount of lancT broken up, for crops or other 
purposes, and the amount under aown grasses There were 

1.616.000 acres of ploughed land and over eleven millions 
sown with artiflcial grasses in 1899 Tins is exclusive of the 
vast area of native grass land It may bo noted here that the 
area now occupied and utilized by whites is about 39,000,000 
acres 

Acreage and actual yield in princiiial com crops, 1901— M heat 
acres, 206,465 , yield per acre, in bushels, 8161 , total bushels, 
6 527,154 Oats t acres, 449,584 , yield per acre, iii bushels, 
42 45 , total bushels, 19,085,887 Harley acres, 80,831 , yielcl 
iH3r acre, in bushels, 83 38 , total bushels, 1,027,621 Kyo acres, 

I )88 , yield per acre, in bushels, 22 46 , total bushels, 52,214 
Mal/e acres, 14,232 , yield ])er acre, in bushels, 86, total 
bushels, 502,097 3 his was the largest yield for seven years, oxce))t 
lliat of 1899, when the figures were wheat, 13,078,416 bushels 
oats, 16.511,888 bushels, barley, 1,677,908 bushels The cxjiort 
cjf cereals has greatly diiminshed of recent years. Nearly 800,000 
tons of potatoes were grown in 1899 

The manufactures have made steady progress The figures of 
the census taken in March 1896, and (pveii m the following table, 
Mmau* “bowed a lower rate of inorease for the preceding five 
tMctunw ^ban ruled from 1886 to 1891 This is explained, 

firstlv by the collapse of the native hemp indiistry 
between 1891 and 1896, and, secondly, by the hnancial depression of 
1893 and 1894, caused by low prices ancf the Australian bank panic 
The estimated private wealth of colonists f^U from £286 per head 
in 1890 to £219 in 1895 It rose in 1900 to £296 


Alant^wtonfs arid r^orks, im, 1891, l^HG 



April 

1800 

April 

1801 

March, 

1880 

Inoreaae 

1801-00 

Increase 

1880-91 

NiimbtM ()t CHtnb 

llHhmLtitit 

2450 

2264 

1040 

205 

808 

EmployiMl 

MuIch 

1 omalos 

22 080 

4 408 

22 004 

2 909 

10 001 

2 494 

822 

1484 

8008 

4-5 

IuUIn 

27 8S9 

25,088 

22,095 

1750 

8588 1 


Yuir 

1 \ear 1 
1890 

Year 

1885 

Iiieroaoe 

1800-05 

Inereaoe, 

1 1885-00 

Wages )wid— 
lo Males 
„ Females 

Al YiOOiO 
IJl 510 

£1 705 041 
102,090 


1 

1 £70,485 
^ 28 517 


ToUli 

A1 907 1»7 

A1 80S 040 


£98 052 


Total ai>t>roxi 
mate value of 
manufseturee 
or i>roduoe 

£9,549 800 

£8 7-8 887 

£0 711 870 

£776 628 

£2 002 458 


Since 1896 progress bos Iwon much faster The returns of tiwde 
and the income tax, the briskness of the bmldtng tmde in the 
towns, the almost entire disappearance of unemployed workmen, 
are admitted on all hands. The figures of the census of 1901 
support this contention. The best proof of advance is perhaps 


found in the nflloial returns of hands employed in the registered 
lactones and workshops — 


Tear 

Ilandi. 

Inemaee 

1896 

29,879 

4028 

1896 

82,887 

2508 

1897 

86,918 

4681 

1898 

39,672 

2764 

1899 

45,805 

5688 

1900 

48,988 

8688 

1901 

58,460 

4522 


The chief factory industries come under the following heads — 
meat freezing and tallow , tanning and wool scouring » saw mills 
and grain mills , boots and shoes , woollen and clothing , butter 
and cheese , breweries , printing houses , foundnes , agncultnral 
implement and machine shops , soap aud candle works , coach 
Iniildmg and fumitnro , gasworks. Except in meat freezing, wool 
Bconnng, butter and cheese making, and timber sawing, mann 
factunng is almost entirely for oonsnmption within the colony 

Authorities —-Annual Official I ear Book Wellington — Fox, 
Sir Wm The War tn New Zealand London, 1866 — Ois 
itoRNK Tlw Colony of New Zealand London, 1891 New Zealand 
Rulers and litaieanficn London, 1897 — Grey, Sir 0 Polynesian 
Mjfthology and Maoii Legends Wellington, 1885 —Green, Rev 
W B Jlie High Alps of New Zealand Loudon, 1886 — Hockfn, 
Dr ConiribiUions to the Early History gf New Zealand London, 
1897 — Manino, Old New Zealand London, 1884 — Man 
NFRiNO With Axe and Rope in the Lew Zealand^ Alps London, 
1891 — Pfnnffathfii Murrays Handbook for New Zealand 
London — Rffves, Hon W P The Long li htlc Cloud (Ao Tea 
Roa) London, 1898 —Thomson, AS 2 he htory of New 
Zealaml loiidon, 1859 


History, 1882*1902 

Between 1882 and 1902 five governors represented the 
Crown in New Zealand Of these Sir Arthur Gordon 
(juitted the colony in June 1882 His successor, bn 
William Drummond Jervois, arnvtd in January 1883, and 
held office until March 1889 The carl of Onslow, who 
followed, landed in June 1889, and resigned m February 
1892 The next governor, the eail of Glasgow, remained 
m the colony from Juno 1892 to Itbiuary 1897, and was 
succeeded in August of the last mentioned year by the 
tarl of Hanfurly The cabinets which administered the 
affairs of the colony during these jears weie those of Sir 
Fredeiick Whitaker, bir Harry Atkinson (T), Sir Robert 
Stout (2), Mr Ballance, and Mr Seddon hxcept in one 
disturl)ed month, August 1884, when there were thiee 
changes of ministry in eighteen dajs, executiNts were more 
stable than in the colony’s earlier } ears The jiarty headed 
by Mr Ballance and Mr Soddon held office without a break 
for more than eleven jears, a result mainly duo to the 
general support given to its agrarian and labour polity 
b} the smaller farmers and the woiking classes. 

The industrial history of New Zealand during these two 
decades may bo divided into two unequal periods Thirteen 
lean years — marked, some of thorn, by great depression — 
were followed by seven years of }iros]>erit> The colony, 
which in 1882 was under a cloud, has not often been 
busier and more self confident than in 1902 A division 
into two periods also marks the political Instory of the 
same time , but here the dividing line is drawn in a different 
year Up to December 1890 the CJonservative forces 
which overthrew bir George Grey in 1879 controlled 
Parliament in effect, though not always m name, and for 
ton years progressive legislation was confined to ja mild 
exjieriment in offering Crown lands on perpetual lease, 
with a right of purchase (1882), and a still milder instal- 
ment of local option (1881) In September 1889, however, 
Sir George Grey succeeded in getting Parliament to jabohsh 
the last remnant of plural voting Finance otfierwiso 
absorbed attention , the task of successive ministxtes was 
to make the ookiDys accounts balance, and search far some 
means of restoring prospenty The fwam 16642 1887, 
and 1888 were notable for heavy deficits m lihe tieuRiiy 
Taxation, direct and indirect, had to be nmoadUB^aa 
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a means of gaming support for this m 1888 Sir Harry 
Atkinson, who was responsible for the year’s budget, gave 
the customs tariff a distinctly protectionist complexion 
In the previous year Atkinson had reduced the scale of 
public expenditure, retrenching the salaries of public 
servants, from those of the governor and ministers to those 
of clerks drawing £125 a year, but leaving wages untouched 
The number of members of the House of Representatives 
was cut down from 95 to 74, and their pay from £205 to 
£160 The cost of government a as reduced in other 
ways, and the amount of State employment diminished 
Fubhc borrowing between 1882 and 1895, if not aban 
doned, was on a more modest scale Private economy was 
also generally practised, and the colony made a resolute 
effort to hve within its means The commercial revival, 
however, came but slowly The heavy borrowing and 
feverish speculation of the seven years 1872-79 must in any 
case have been paid for by reaction The failiue of the City 
of Glasgow Bank in 1879 precipitated this, and the almost 
contmuous fall in the price of wool and wheat, together 
with the dwindling of the outjiut of alluMal gold, post- 
poned recovery Landholders and cultnatois wtre almost 
always mortgaged, and paid heavy rates of intcrt st, usually 
from 6 to 9 per cent An exces8l^e amount of the letter 
land was held m large estates, eai lying but little popula 
tion The banks and other money-lending institutions 
virtually owned wide tracts, which weie unsaleable at 
Xirofitable prices The piineipal local bank— the Bank 
of New Zealand — was m an unsound condition, and 
until m 1895 it was taken under control and guaranteed 
by the colony, the fear of its collapse overshadowed the 
community The financial and commeicial improvement 
which began in 1895 was doubtless to some extent con 
nocted with this venturesome but aj>parently sueeessful 
stroke of policy The revival, however, is mainly attiibut 
able to the steady conversion of the colony’s waste lands 
into pasture, the development of two new and really great 
exports — frozen meat and dairy produce , the continuous 
increase of the output of coal, the invention of gold 
dredging , the ex]>loiting of the deposits of kauri gum , 
the reduction in the rates of interest on mortgage money , 
a general rise in wages, obtained without strikes, and 
partially secured by law, which has increased the spend 
mg power of the working classes Undoubtedly also 
commercial activity has been stimulated by considerable 
public loans, while the systems of taxation and rating on 
land values, adopted in 1891 and 1896, have contributed 
to check land speculation. 

During the years 1882-90 the leading political personage 
was Sir Harry Atkinson He, however, withdrew from 
l>arty politics when, in December 1890, he was overthrown 
by the Progressives under John Ballance Atkinson’s 
l>arty never rallied from this defeat, and a striking change 
came over public life, though Ballance, until his death 
in Apnl 1893, continued the prudent financial policy of 
his predecessor The change was emphasized by the active 
intervention m politics of trade unions These bodies, 
impelled by a socialistic movement felt throughout Australia 
and New Zealand, decided in 1889 and 1890 to exert 
their mfiuence in returning workmen to Parliament, and 
where this was impossible, to secure pledges from middle 
class candidates. This plan was first put into execution at the 
general election of 1890,which was held during the mdustrial 
excitement aroused by the Australasian maritime strike of 
that year It is therefore usually, but wrongly, attributed 
to the feeling caused by that great conflict of labour and 
capital It had, however, been fully arranged before the 
conflict broke out The number of labour members thus 
elected to the General Assembly was small, never more 
than SIX, and no mdependent labour party was formed. 
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But the influence of laliour m the Pix>gre8Sive or, as it 
preferred to be called, Libeial party, was eonsuk ruble, and 
the legislative results noteworthy Ballance at once raised 
the pay of members fiom £150 to £240 a }ear, but other 
wise directed his energus to constitutional itfoinis and 
social exi>eriments Those did not inttrfiit with the 
general lines of Atkinson’s strong and cautious tiiiance, 
though the first of them was tlio abolituai of his din it 
tax upon all property, peisonal as well as ual, and the 
substitution thereior of a giaduated tax upon uuuin>ru\Ld 
land values, and an income tax also griduated, though 
less elaborately The land tax, which is still IcMcd, rises 
fiom nothing at all upon the small holdings of peasant 
farmers to 3d in tlio £ upon the cipital value of the 
largest estates — those worth £210,000 and upwards It 
must be remembered that buildings, impiovtiiu nts, and 
live stock aio exempted In the case of mortgaged 
estates, part of the tax is paid by the moitgugte In 
1896 municipal and niial locil bixiies wire allow c.d to 
levy rates upon ummpioved land values if authorized to 
do so by a vote of then electors, and by the end of 1901 
some sixty bodies, amongst them the city of ellington, 
had made use of this permission The meome tax is not 
levied on incomes diawn fiom land In 1891 the teiuue 
of members of the Legislative Council oi nominated 
Upixr House, which hatl hitherto been loi life, was 
altered to seven years In 1892 a new form of land 
tenure was introduced, undci which large aieas ol Ciown 
lands have since been leased for 999 years, at in un 
changing rent of 4 per cent on the prairie value Ciowii 
tenants undci this system have no light of puieliasc lii 
the same year a law v\as also passed authorizing Govern 
ment to repurchase pnvato land for closer settlement 
At hrst the ownei s touseiit to the sale was neetssaiy, but 
in 1894 jxiwer was taken to buy land eompulsoril} So 
eneigetically was the law adniimstered by John Mackenzie, 
minister of lands from 1891 to 1900, that in Maich 1901 
more than a million aeies had been repurchased and 
subdivided, and over 6000 souls were living tlieieon 
(Those figmes ineliide the Cheviot estate, 84,000 acres, 
bought under another law ) Out of about one hundrtel 
estates bought, only four have been taken compulsorily 
On Bullanee’s sudden death his place was taken by 
Richard Seddon, ministei of mines in the Ballance rabinet, 
whoso first task was to jiass the electoral Bill of his pre 
decessor, which provided for granting the franchise to all 
adult women This was adopted in beptembei 1891, 
though the minority for it in the Upper House was but 
two votes At thiee general elections after the date 
mentioned women voted m large and increasing numbers, 
though without affecting the strength or policy of ))arties 
In 1893 was also enacted the Alcoholic Liquor Control 
Act, greatly extending local option Under it all male 
and female electors have the right to vote triennial ly for 
the reduction or total refusal of licences in their districts 
No compensation is paid Up to 1902 prohibition had been 
earned in one rural district (Clutha) only, though the 
number of licences hod been somewhat diminished since 
1893, there was one licensed house to every 502 j)ersons 
in the colony In the Clutha district prohibition was 
followed by a diminution of drunkenness and in i nor 
|x>iice offences In the colony generally drunkenness and 
petty crime have increased with the years of jirosptrity 
[Summary convictions m 1895, 13,067, in 1900, 18,800 
Serious crime, however, decreased ] In 1894 the Ad 
Vances to Settlers Act authorized State loans on moi tgage 
to farmers at 5 |3er cent , and about £2,600,000 has been 
lent in this way, causing a general decline in the rate of 
interest The same year also saw tire climax of a senes 
of laws passed by the Progressives affecting the relationi 
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of employers and workmen These laws deal with truck, 
employers^ liability, contractors’ workmen, the recoveiy of 
workmen’s wages, the hours of closing m shops and 
merchants’ offices, conspiracy amongst trade unionists, and 
with factoiies, mines, shippmg, and seamen In 1895 a 
law controlling servants’ registry offices was added 

Meanwhile the keystone of the legulative system had 
been laid by the passing of the Industrial Conciliation and 
Arbitration Act, undei which disputes between employeis 
and unions of workers are compulsorily settled by State 
tribunals , strikes and lock-outs are virtually prohibited in 
the case of organized work people, and the conditions of 
employment m industries may and in many cases 
are, regulated by the awards of public boards and 
courts The Arbitration Act, consolidated and extended 
in 1900, was soon m constant use In 1895 the chief 
question before parliament was the reconstruction of the 
Bank of New Zealand Under a Government guarantee 
fresh capital was provided for the Itank, its creditors and 
depositors were secured against loss, and the gradual liqui 
dation of its assets was arranged for, subject to govern 
mental audit and supervision Up to 1902 this process 
was steadily carried out, and the bank’s business in 
creased In 1 896 the landing tax on Chinese immigrants, 
which had been £10 since 1881, w^as raised to £100, result 
ing in a lapid diminution of the Chinese in the colony 
1896, 1897, and 1898 were marked by struggles over the 
Old Age Pensions Bill, which beainie law in Novembci 
1898 , by 1902 it had become the means of conferring a 
free pension of £18 a year, or less, uixm 12,300 men and 
women of 65 years of age and upwards whose private 
income was less than £1 a week About 1000 of these 
pensioners were Maori The total cost to the colony was 
about £205,000 anniiallj Complaints wore made of certain 
evasions of the {lensions law, and in 1901 an amending Act 
was adopted to check these In 1898 the divorce law 
was amended on the lines of the Stephen Act of Now 
South Wales, and the munuipal franchise, hitherto con 
fined to ratepayers, \\as greatly widened, m 1900 the 
English system of compensation to workmen for accidents 
suffered in their trade was adopted with some changes 
In 1895 borrowing on a larger scale was begun, and in 
seven years as many millions were added to the publn 
debt Before this the Ballance ministry had organized 
two new departments, those of Labour and Agriculture 
The former supervises the labour laws, and endeavours to 
deal with unemployment, the latter has done much 
practical teaching and insjiecting work, manages expen 
mental farms, and is active in stamping out diseases of 
live stock, noxious weeds, and adulteration Butter, 
cheese, and New Zealand hemp are by law graded and 
branded by departmental inspectors before export 

The outbioak of the Boer war in October 1899 was 
followed in New Zealand by a prompt display of general 
and persistent warlike enthusiasm jiolitics ceased to be 
the chief topic of interest , the general election of 1 899 
was the most languid held for fifteen yoais The desire of 
New Zealanders to strike a blow for the Mother Country 
took the practical shape of despatching to South Africa 
ten successive contingents — in all 6000 men and horses 
As soldiers the New Zealand riflemen* won from their 
Imperial commanders high praise for courage, intelligence, 
and discipline 

Noteworthy incidents of the period were the establish 
ment in 1883 of direct steam service with London , a 
proposal to annex Samoa, vetoed bj the Imperial Govern 
ment in 1885, the volcanic eruptions of 1886, in which 
the Pink and White Terraces were overwhelmed and 101 
lives lost , the jmyment of the first annual contribution to 
the Australasian Naval Squadron under an Act of 1887 , 


the annexation of the Kermadeo Islands m the same year > 
the man time stnke of 1890, the establishment of 
Victoria College in Wellington m 1899, the adoption of 
universal jienny postage on New Year’s Day, 19%X1 , the 
addition to the colony of the Cook Islands^ Savage 
Islands, and other Polynesian islets in 1901 In the year 
last mentioned a Boyal Commission reported exhaustively 
against the expediency of New Zealand entenng the 
Australian Commonwe^th In 1902 the progress of the 
Pacific cable brought the colony into telegraphic com- 
munication with Norfolk Island and Fiji (w p b ) 

NSfAmi. the central point of an inland water system 
of South Africa, once forming a small lake 20 miles 
long and 10 wide, but now dry and consisting merely of 
an expanse of re^s growing in a soft treacherous soil, 
below which brackish water is found at a depth of 20 
feet It 18 cut by 20J 8 and 2V E The former 
feeder of the lake was the Tioghe or Taukhe nver, which 
entered at the north west end, but which now sends a 
ixirtion at least of its waters % a channel north of the 
Ngami into the Botletli or Zuga nver, by which the over 
flow of the lake was formerly carried off eastwards at 
the time of high water The lowest 20 miles of the 
Taukhe are said to have been dry since about 1890, the 
distncts intersected by the old nver beds now growing 
corn in great plenty The cessation of the nver’s flow 
was caused, according to native report, by a blocking of 
the channel by thousands of rafts on which the Makoba 
natives brought down their yearly tribute of corn The 
Upjicr Taukhe is known successively as the Kubango and 
Okavango, the most remote source lying in alxiut 12^" S and 
16J" E , on the high plateau of Biht The Kubango flows 
first south, then south-east and east, but its course is still 
imi>erfoctly known In about 18 S and 20^* E it is joined 
on the north bank by the Kwito, a large naMgable stream 
rising almost as far north as the Kubango, and possibly 
containing more water Its general course is south east, 
but between 15 and 17* S it flows south and even south- 
west Below the Kwito the Okavango is a rapid stream 
with an avciago breadth of over 100 yards, and generally 
navigable as far as the Popa falls, in 21 50' E In 
the dry season the water level is from 4 to 20 feet 
liclow the banks, but these are overflowed during the 
rains At this period some of the surplus water flnds its 
way (in about 19 S ) by the Magwekwaiia to the Kwando 
or Linyanti (Zambezi system), to which, in Miyor Gibbons’s 
opinion, the whole body of water may have once flowed 
Below this i>oiut the river (now known as the Taukhe) 
enters a wide swamp plain, and is broken up into various 
branches The only channel by which its waters now 
reach the Botletli is the Tamalakane, which joins tho 
latter in about 23 J E , the Botletli above this |)oint being 
merely a succession of pools Below the junction the nvei 
when visited by Dr Passarge in 1896, at the close of the 
dry season, had a breadth of 30 to 50 yards, though its 
bod reach^ 150 to 200 yards The banks are 25 to 30- 
feet high, and form steep white walls of sand compacted 
with lime, behind which the dark green forest rises The 
stream is fringed with reeds harbouring countless water- 
fowl, but the game which formerly abounded on its banks 
was largely destroyed by the rinderpest The Botletli 
loses its^f m a system of salt-p^s — round or oval basins 
of varying size sunk to a depth of 30 to 45 feet in the 
sandstone, and often bounded by steep banks The outer 
pans are dry for a large part of the year, the whole system 
being filled only at the height of the flood-season in 
August (b hk ) 

a nver of North Amenca, running north- 
wards from Lake Ene to Lake Ontano, and carrying the 
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discharge of all the Laurentian or Great Lakes, except 
Lake Ontario (eee articles Niagara and St Lawrbnce m 
the ninth edition of this work) It is navigable from its 
head to Chippewa, 16 miles, and from Queenston to 
its mouth, 6 miles. The intervening 9 miles mcludo 
a senes of rapids and the celebrated Falls of Niagara, 
where the water makes a sheer leap of 160 feet On 
the nght bonk are Buffalo, Tonawanda, Niagara Falls, 
Lewiston, and Youngstown, of the state of New York , on 
the left bank, Chippewa, Niagara Falls, Queenston, and 
Niagara-on*the-Lake, of the province of Ontario At 
mean stage the flow of water is 222,000 cubic feet per 
second, at low stage 176,000 The theoretic average 
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water power at the Falls equals five million horse power, 
the minimum four million Some 85,000 horse power 
is already utilized, and there are extensive plans for 
future development The chief part is transferred by 
electric methods to manufacturers and other consumers in 
the cities of Niagara Falls and Buffalo 

The river has no valley The belt of land it crosses 
consists of two plains separated by a high cliff or escaip 
Tb^gotw facing towards Lake Ontario The stream 

runs half its length on the upjier plain, drops 
artgia at the Falls into a narrow gorge through which 
it courses seven miles to the escarpment, and then 
traverses the lower plain in a deep channel Under the 
lovrer plain are soft shales The crest of the escarpment 
IS a bed of limestone, nearly level, and this bed is visible 
m both walls of the gorge to the falls, where it is 60 feet 
thick From this firm brink the cataract plunges down 
into a deep pool or basin hollowed from the soft shale, 
and the resulting agitation causes further wear of the 
shale and the contmual undermining of the limestone, 
which breaks away in blocks Thus the site of the 
cataract retreats up stream and the gorge is lengthened , 
the average rate, measured from 1842 to 1890, being 
Ijetwqcn 4 and 5 feet a year It is evident that the 
Avhole gorge has been dug out by the river, and many 
attempts have been made to determine the time consumed 
in the work 

Problem the Htver'a Age — ^This problem is of much mterest to 
geologists, because its solution would aid in estabhshmg a relation 
between the periods and ages of geologic time and the centuries 
of human chronology The great Canadian glaciei, which m the 


Glacial period alternately oronided forward over the Great Lakes 
region and melted back again, so modified the face of tlie land by 
ei'osion and by the de^^it of drift that the waters afterwards had 
to find new courses The Niagara nver came into existence wlien 
the waniim of the glacier laid bare tlit western mi-t of tlio Ontano 
basin, ana the making of the goige was fhtn begun If it were 
Bupposable that the lengthening of the goige pioceeded at a 
uniform late, the computation of the time would bo easy, but there 
are various modifying conditions (1) The limestone is not equally 
thick all along the gorge , in one place it is 90 feet, and in several 
places as little as 85 feet (2) Ihc height of the cataiuct has 
varied from 160 feet to moie than 300 feet (3) her a short 
distance at the whirlpool the limestone and shale were replaced 
by softer material, sand, and clay The river here touclud a more 
ancient gorge, which had nreviously been eoncealul by dnft except 
at the escarpment The diagram shows the brimh in tlie tscarp 
ment directed towards the sharp turn of the nver gorge at the 
whirlpool (4) The size of the nver has varied While tlie glacier 
was gradually melting the lakes underwent a complicated senes 
of metamorphoses, and there were two seijarate epochs when the 
discharge from all the basins beyond Lake Frio followed other 
routes, and, during these, the Niagara drained only one eightli of 
its present temtory The last mentioned is the most important of 
the modifying conditions, and at the same time least amenable to 
computation 

The iMiits of the gorge eroded by the full ri\or aie now maiked 
by def 2 > Tiools, the |K>werful catanict having dug far down into the 
shale The paits eroded by the depicted river are conquimtivoly 
nairow and shallow, the weaker cataract having been unable to 
clear away the fallen blocks of limestone The woik of the full 
nver is lUustratod by the mam division of the present cataract, 
called the Horseshoe k all, which wore its cliff back 220 feet in 48 
oars The woi k of the depicted nver is less adequately representefl 
y the nariowcr and shallower Amencan lull, where 70 years of 
obscuvation have discovered no change In making two tniids of 
the gorge the full nver probably consumed between 5000 and 
16,000 years It the depleted nver worked one tenth os last, the 
ponod required for the remaining third was five times as long , but 
the relative rate is wholly ooi^ectural, and the ratio of one tenth is 
no more plausible than one of one hundredth A weighing of the 
evidence now available indicates 25,000 yeara as a lower hunt for 
plausible estimates of the ago of the river, but yields no suggestion 
of an up|)er limit 

Autiioiiities —James Hai i Naixiral History of New York 
Qeoloqy^ Part IV Albany, 1843 — SirCuAKiks Lykil Travela 
\n North America London, 1845 — John Tyndall “home 
Observations on Niagara, Pop Sci Mo , 1873 — J Pohlman 
“The Life History of Niagara, Trans Amer Inst Mining 
Engineers, — G K GlLUKiii “ The History of the Niagara 
Rivei, Sixth Ann Hep Com State Eeservation at Niagara 
Albany, 1890 — A 8 Kibue “Report of the Survey to detenmne 
the Crest Lines of the 1* alls of Niagara in 1890, Seventh Ann Jltp 
Com State JteservatwncU Niagara Albany, 1891 — 0 K Giibert 
“Niagara Falls and their History, * National Geographic Mono 
graphs New Yoik, 1895 “ Niagara Number, Casster s Magazine, 

July 1896 — J W SiKNrKR “ Niagara as a Timepiece, Pop Set 
Mo , May 1896 — F B Taylor “A Short History of the Gieat 
Lakes, Studies in Indiana Oeoqraphg Terre Haute, 1897 , and 
“Oiigin of the Goige of the Whirlpool Rapids at Niagaia, Ball 
Qcol Soc Amer, 1898 (o K G ) 

filtigturCL FaIIS (formerly Clifton or Suspension 
Bridge), a town, port of entry, and railway station of Wel- 
land county, Ontano, Canada, 40 miles south south-east of 
Toronto, on the left Imnk of the Niagara nver and opjiohite 
the falls It is a station on the Grand Trunk, Michigan 
Central, and St Catharines and Niagara Central railways, 
and hois electric railway communication with Niagara, 
Lewiston, and Buffalo There are two famous bridges, 
VIZ, the Grand Trunk, the largest single arch railway 
bridge extant — span 550 feet — and the road bridge, rest- 
ing on the greatest steel arch in the world — 840 feet span 
Population (1891-), 3349, (1901), 4244 

NiAi^ra FaIISi a city of Niagara county, New 
York, U S A., on the east side of the Niagara river at the 
falls, in the north western part of the state, at an altitude 
of 571 feet The present city was formed by the consohdar 
tion in 1892 of the former villages of Niagara Falls and 
Buspension Bridge It extends along the level summit of 
the cliffs, from above the falls to some three miles below 
The city is regularly laid out on a level site, is entered by 
five large railways, and is divided into four wards The 
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river is hero croBsed by three bridges, the steel ^ arch 
bridge built (1897-98) on the site of the former suspension 
bridge near the falls, and two railway bridges about two 
miles farther down the river, viz , the cantilever bridge of 
the Mil higan Central Bailway and the single steel arch 
bridge of the Grand Trunk Railway The first named of the 
three is crossed by double carnage ways and fcK>tpath8, and 
by an electric tramway Population (1890), 5502 , (1892, 
of the present city), 12,638, (1900), 19,457 

NlAlfl-NliilYla— Former estimates of the dominant 
position held by the Niam Niain, or Zandeh jieople, as 
they call themselves (Ency Ent vol xvii p 473), have 
been more than confirmed by the researches of Junker, 
(.^asati, Bohndorff, and the Belgian and hrench officials ip 
south east t^udan Thtir political ascendancy, already 
weakened by the incessant attacks of the Arabo-Nubian 
slave hunters before the rise of the Mahdi, was no doubt 
broken, perha)>s for ever, by the forces of the Congo Free 
8tato advancing from the Ubangi into the Welle, and 
theiiee across the Nilo-Congo divide into the Bahr>cl 
Ohaval zerilia lands But by these very political develop 
merits the boundaries of their ethnical domain have been 
grc^itly enlarged, and the Zandchs projier, with the 
kindred peojiles, aie now found to stretch, with intcrriip 
tions, from the Whitt Nile above the Solmt confluence to 
the Shan affluent of Lake Chad, and from the Bahi el 
Arab, about 10 N , nearly to the otpiator 

In tins Widespread Negroid family are now provisionally grouped 
tlio MakarakaSf intermingled with the Munda^s, the JHarif and the 
iiabul ur$ in the northeast (Bahr lI Gliaral) , the Kiej, Jiemdoitf 
and N Salkaraa in the north west (l)ar lertit, and thence to the 
IJiiper Shan) , the Btmdzisi, NdriSf LangwaUt Dakoaa. 

WgiipuB^ Wia IFutSf Manjan^ Jtvai(t% Aiuiigas^ and others visited 
liy lilt I reiicli explorers — Crainpel, Dy bow ski, Maister — about both 
HlopOH oi tlie Congo~Chad water parting These last, who give 
Hiieh an eiionnous westwaid extension to the family, present much 
the same physiral characters as the /aiidohs proper, and speak 
dialects of the widely diffused Ndris laiiguago, which is not Bantu, 
h it appeals to show affinities with Zandeh 

la this great division some French ethnologists are even disposed 
to lutlude the l^ulahs of west and (entral Sudan, and to substitute 
for the now exploded “Nuba-Fulah a “ /andeh-Julah family, 
resulting from various secular interminglings between the true 
negroes and the Haimtes of North Africa Such crossings have 
niidoubtidly l>een in progress siiko juihistonc times over an 
enormous aiea south of the Sahara (Amn A J'ifnwlogg), and me 
almost evtry whore marked by certain constant characters, such as 
long riiiglitty or kinkv black hair, copper}, reddish, or broii/e 
shadts of (oraplexion, brachycophaloiis (lound) head, often highly 

i ironouiiced, and induated outwardly by an unusually wide spait 
letweon the orbits, and generally ny somewhat soitened negio 
fiatiires But, owing to the diffciont enMronmeiits and to the 
different initial ratios of intcrmixtuie the tiausitional forms aie 
almost endless, so that it becomes difficult to constitute distinct 
ithnical gioups without calling m the aid of language Wheie 
typo and speech correspond, as to a largo extent is the case with 
most of the abo\e mentioned tribes, even strict aysteinatists will be 
disposfd to constitute separate ethnical groups, at least ns working 
liyiwtlH ses, always allowing for the somewhat Untrustworthy nature 
of the linguistic factor But in the ease under ooiisidoration Fulah 
lias no kind of connexion with /andoh speech, both forming, as far 
as 3 et known two absolutely independent negro stock languages 
Hence, at least for the present, the newly formed Zandeh-Fulah 
must share the fate of rr Mullers Nuba-Fulah division of the 
Hamito Negroid lacos 

Besides their speech and the above indicated physical traits, the 
Zandehs differ in some other respt t ts— temperament and social 
usages— ’from the sui rounding Manghattu Momfii, A Barambo 
A Babiia, and other Negroid peoi>les The Makaraka branch 
especially is described by Junker as amongst the most trustworthy, 
industrious, and intelhgent ]ieoplo of the Balir el Ghazal, where 
they are very numerous in the distnct w ost of Lado Their strengtli 
anti staying jiower are extraortiinary, and they will carry loads of 75 
lb poised ou the head for long marches with only one or two halts 
duiiiig the day They came originally from the country of the 
Ktbas north of the Welle, who are typical Niam Niams, dis 
tinguished by their elaliorate head dresses and peculiar tattoo 
mai kings — square pattenis on foi*ehead, temples or cheeks, an \ 
sha|iod iiguie iii a cartouche below the chest, and vanoiis zigzag, 
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straight, or dotted lines on the upper arm and breast Most of the 
/Aiideh file the incisors, the better, aa they explain, to seise the 
foe lu battle or in wrestling From the malted grain of a species of 
eletisine they brew the best beer m Afnca, of a sparkling brown or 
reddish colour, and pleasant bitter taste, derived ftom the stalk of 
the same cereal 

By tribal custom the men are all hunters , the women, who are 
treated with peat kindnees and even affection, all tillers of their 
fertile soil, which with little toil yields abundant crops of cereals— 
yams, manioc, oolocasia, and Virginian tobacco {gunaU) They are 
peat smokers, and also passionately fond of music, gathering for 
hours at the concerts, at which fantastically drcMsd strolhng 
minstrels accompany their songs with stringed instruments of tho 

K itar and manaolme types Of the ox, horse, sss, or camel they 
ve no knowledge, the only domestic animals being ponltiy, and 
a remaikable breed of dogs, like small wolfhounds, with smootli 
red hair, twisted tail like a porker s, large ears, pointed nose, and 
four clawed hind feet These curious little “ greyhounds ** join in 
the chase with small wooden bells round the neck, and are thus 
soon found when lost m the woods. 

At present tho dismembered Zandeh empire and dependent 
principalities are divided up between France, which claims the 
** sultanatbs ' of Kafai, Dinda, Zemio, and Tambura in the Mbomu 
valley, with all the }>eoples in Fertit and the Shan basin , the 
Congo State, which administers the eastern section between thd 
MlMimti and the Upper Welle , and Orest Britain, to whose share 
have fallen the Ban, Makarakas, and other Niam Niam groups 
of the Balir el Ghazal region 

See Ih W Juskfr Travels in Afnca English ed , vol i , 
1890 — In Bohndorff Metsen in Central ^nka^ 1885 — G 
Cab V 11 Ten J tars xn Equatoria Fnghsli ed , 1891 

(a H K ) 

NiCAfAJIfllA, a country of Central America, lying 
between 10“ 41' and 15 N and 83“ 15' and 87 40 W; 
The demarcation of the boundary towards Costa Rica 
was determined by arbitration under treaties of 1 858 and 
1896 (see Costa Riga) The climate, healthy on the 
uplands, is malarial on the coast and plains The rainy 
season on the Paciflc slope is from the middle of May to 
tho middle of November, on the eastern coast, from Jun^ 
to December The fever which prevails on the low lying 
regions appears to be of a mild character, yielding to 
simple remedies Observations made at San Juan (Grey 
town) m 1890 showed the extremes of temi>orature to be 
89 Fahr in September for the maximum, and 70“ Fahr 
m January lor the minimum , the rainfall for the whole 
year amounted to 297 inches, the rainiest month having 
been July (52 5 inches), and the driest, May (4 9 inches) 
Earthquakes are felt at times on the Pacific slope, but in 
Nicaragua tliey arc never violent, as in the neighbouring 
countries The area of Nicaragua is estimated at about 
49,000 square miles, the population in 1897 was 428,000 
The country is for political purposes divided into twelve 
departments and tw o comarcas (or territories) The 
departments with their population in 1896 are given as 
follows — Managua, 42,460, Masaya, 33,869, Granada, 
18,938, Carazo, 18,545, Rivas, 25,883, Leon, 87,772 , 
Chinandega, 34,614 , Chontalcs, 40,387 , Matagalpa, 
29,895 , Tinotega, 37 653 Nueva Segovia, 32,642 , and 
Zelaya, 14,541 Tht. Mosquito Reserve was, by desire of 
tho Indian population, constituted as the department of 
Zelaya on 20th November 1894 Tho mass of the popu- 
lation of Nicaragua is very mixed, comprising negroes, 
mulattoes, iamho\ mestxzos, and other coloured inhabitants 
The Europeans and descendants of Europeans are estimated 
at about 1 200 , the uncivilized Indians at about 30,000 
The more important towns are Managua, the capital, 
with 27,000 inhabitants , Leon, the old capital, 45,000 , 
Granada, 21,000, Masaja, 15,000, Chinandega, 10,000, 
Jmotega, 10,000 , Fstell, 8500 , Rivas, 6000 , Blueflelds, 
5000, Cormto, 2500, and San Juan del Norte (Grey 
town), 1200 Within the republic there are altogether 
110 municipalities 

Oovemmewt — Under the constitution of IXth July 1894, the 
Tjc^lative Chamber consists of twenty four members, two from 
ea^ department, oleoted for four years by universal suffrage The 
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President of the repablio, cboseti in aeimiler manner for foui years, 
IS assisted by a oabinet of bye ministers, heads of Government 
departments. Justice is administered by a Supreme Court in two 
seotions, one mt Leon, the other at Granada, and by subordinate 
tribunals throdgbont the country 

— Public instruction is under the care of Government, 
but 18 in a very backward condition In 1894 there were said to be 
1020 schools, with al toother 20,000 pimils An official report of 
1895, however, stated tnat in Leon and Granada, the most advanced 
of the towns, only 30 pr cent of the children were enrolled, and 
of these only about half learned anything, while of the whole 
population of school age only about 8 per cent learned anything 
There are two intermediate schools, one for bo} s, the other for 
iprls, with tc^ther 51 teachers and 1441 pupils (724 boys and 
717 girls) The univorsitios for teaching law and medicine at 
Leon ana Granada have been united A library at Managua is 
supported by- Government For the year 1901 the cost of 
instruction was put at 491,192 pesos, or £32,740 

Defence — ^Military service is obligatory To the active aimy 
belong all citizens from eighteen to thirty five years of age , to the 
reserve, those from thirty six to fori^ five , to the national guard, 
those from forty six to sixty five The number actually serving is 
from 2000 to 3500 A few steamers used for police purposes are 
stationed on Lake Managua 

Ftnariee — ^The revenue of the republic is deiived mainly fl'om 
customs duties, liquor, tobacco, and slaughtei taxes, railways and 
steamers, the postal and telegraph services, and the gunpowder 
mono{>oly The principal siteuding departments are those of war 
and maiine, internal development, and finance The published 
accounts, however, present no continuous or clear view of the 
national receipts and disbursements For the year 1899 the 
receipts amounted to 4,475,827 pesos, or (at fifteen pesos to the £) 
£298,388 , and the expenditure to 4 577,794 pesos, oi £305,186 , 
deficit, £6798 These receipts, lionevei, aio exclusive of the 
pioceeds of the oofihe expoit tax mentioned below, and the ex 
penditure is exclusive of cxteinal and various internal debt charges 
For the year 1901 the revenue was estimated at £384,060, £317,480 
being from taxation, and £66, 580 from railways and otlier national 
serrmes , while the expenditure was put at £383,928, of which 
£123,002 was for finance, £78,640 for internal development, and 
£66,256 for war and marine In 1886 the republic contracted an 
external loan to the amount of £285,000 at 6 per cent interest, 
and m 1894 the inteiest fell into default In 1805 an ai range 
ment was made for the reduction of interest, the commencement 
of amort iratioti, and the creation of ** coffee warrants ” to be used 
in the payment of export duties on coffee assigned for the service 
of the debt. In the foui years 1897-1900 the sales of these 
warrants amounted to 1,028,990 gold pesos, or (at 23d ) £98,610 
In July 1901 the outstanding amount of the debt was £273,900 
At the end of 1899 the internal debt amounted to 8,064,935 jyesoB, 
01 (at fifteen to the £) £537,662 

— The priii(i])al agiioultural product is coffee, the 
yield of which im reasod from 4,528,3001b m 1880 to 11,382,0001b 
m 1890, 19,800,000 lb in 1899, and 26,400,000 lb m 1900 Coffee 
IS grown principally in tlie Matagaljm legioii, on the uplands of 
the interior On the CariblKiaii coast bananas are cultivated, 
and largely expoitod to the United States Sugar is grown and 
exported in coiisidoiablo quantities (1800 tons in 1901) The 
cocoa export is small , tobacco is grown for local use, as arc also 
nee, beans, and other ciops Rubber is collortod in the forests, 
and plantations have boon formed from which good results are 
expected Iho quantity of iiibbei ex]K>rted in the year 1900 
amounted to 1,09/ 600 tb Dyewoods and indigo aie still shipped, 
hut the demand for vegotablo dyes has decreased Cattle rearing 
IS successfully piirsuHl, live cattle and hides being important 
articles of export 1 here arc about 400,000 head of cattle in the 
republic In 1899 the Govomraent sold about 52,000 acres of 
public laud lying about 18 miles to the east of Lake Nicaragua 
for the purpose of colonization The purchaser undertakes to 
introduce settlers from noithern Europe, to import cattle for the 
improvement of the Nicaraguan breed to plant lubber and vanilla 
trees, and to provide sclioms for agricultural instiuction Gold 
mining is carried on in the Bluefields legion, but, though the 
discovery of rich deposits is aunounood from time to time, there 
IS no great enterprise in progress In 1898 the gold dust and bar 
exports from Bluefields were of the value of £25,760 , m 1899, 
£47,830 , in 1900, £62,000 

Commerce — ^The imports consist of cotton and woollen goods, 
wines and snints, flour, earthenware, and provisions , the exinnis 
consist of tho products already mentioned Complete returns of 
the trade are not available In 1900 the total imports amounted 
to the value of £703,490, and the exports to £792,203 The 
chief imports were cotton ^oods of the value of £321,000 , flour, 
£35,000, wines and spmts, £32,000, woollen goods, £19,500, 
hardware, £18,300 , provisions, £15,260 The chief exports were 
eoffee, of the value of £400,000 , gold and silver bullion, £74,000 , 
rubb^, £69,1600 , gold ore, £80,690 isattle, £45,000 , mahogany, 


£44,000 , hides, £31,500 , sugar, £7343 The laigest trade is with 
the United Kingdom, both in imports and exports , then follow, 
m order of value, the United States, Cxormany, and France The 
largest and most numerous oommoi'cial firms are ( oiman, but there 
are also French, British, and even Chinese establishments. The 
immigration of Chinese is prohibited by law 
Shipping and Communications — At Coiinto, the pnncipal port 
of the republic, there ontored, in 1900 200 ocean going vessels 
with an aggregate tonnage of 828 622 tons The railways, with 
the exception of a few short linos for local purposes, belong to the 
Government Their total length in 1899 was 136 miles The 
main system, connected and supplemented by steamboats on Lakes 
Managua and Nicaragua and the San Juan river, provides com 
munication between Conn to on the Pacific and San hian del Norte 
(Greytown) on the Atlantic The railway is year by year extend 
mg, and several now lines are now contracted for or proji etid 
Nicaragua Canal — lor the construction of an int<rocoanio 
canal across Nicaragua a company obtained a concession which 
was ratified 15th Apnl 1887 For the carrying out of this project 
the Maritime Canal Company was organireil in May 1899, and in 
oorporated by charter granted by the^nited States Congress In 
the following year a ooustruotion company was incorporated The 
proposed route of the canal begins at San Juan (Gieytown) and, 
passing across the low coast land to the San Juan river follows 
(with the help of 34 miles of short cuttings) tho com so ot the 
nver as far as Lake Nicaragua Issuing from the west side of tlit 
lake, it passes along the valleys of the rivei Las Lajas and the Kiu 
Grande to Brito, the port on the Pacific The total length of 
projected waterway is 170 miles, of which 27 miles would be c\ 
oavated oanal The ascent fi om the sea level at each end would 
be made by throe locks, and the summit level would have a 
length of 154 miles Tho question whether the mterooeanic canal 
would be constracted by this route or by the Panama route was 
still undecided in September 1902 (See also Canals ) 

Fosts and Telegraphs — Nicaragua joined the Postal Union in 
1882 In 1896 the republic had 119 post oflices , during that 
year 1,376,366 pieces or mail were rcceivwl and 1,242,876 wen 
delivered The telegraph lines in 1897 had a length ot 1752 
miles, and were served by 83 telegraph oflices 

Money and Credit — There is one bank of issue, the London Bank 
of Central America, but in 1898 a conoession was granted for the 
formation of anothei bank There is, besides, an agricultural bank 
The monetary unit is tho silver peso, but no Nicaraguan silver 
pesos are coined The current com (of which there is little m tho 
country) consists of Mexican and Central and South Amenean 
dollars The currency is mostly paper, notes being issued directly 
by the Treasury and by tho hank The outstanding Trca8ur> 
notes at the beginning ot 1899 amounted to 2,379,642 pesos For 
their amortizaUon there is a fund to which in 1900 the sum of 
390,000 pesos, or £26,000, was l>aid The notes issued by tho bank 
must be covered to the extent of 40 {ler cent by gold and silvci 
the actual bank reserve is stated to be from 65 to 100 pei cent 
of the notes issued Tho metric system of weights and measures 
was legalized in January 1893 

History — Few events in the recent history of Nici 
ragua, beyond those already noticed, require to bo men 
tioned here Under tho administration of Chamorro, who 
became president m 1875, a difhculty with Geimany 
occurred The German Government asserted that one ol 
its consuls had been insulted, and demanded an indemnity 
of $30,000 (about £2800), a demand to which Nicaragua 
only submitted after all her principal ports had been 
blockaded The successor of President Chamorro was 
General Zavala, whoso administration brought Nicaragua 
to a higher degree of pro8|)enty than she had ever known 
He was succeeded in 1883 by Dr Cardenas, during whose 
presidency tho attempt of General Barrios to unite the 
five Central American states was a cause of war between 
Guatemala and Honduras on one side, and Salvador, 
Nicaragua, and Costa Rica on the other Cdrdenas had 
taken command, of the united Nicaraguan and Costa 
Rican army when Barrios died, and on 11th Apnl 1885 
a treaty of peace was signed Don Lvaristo Carazo sue 
ceeded Dr Cdrdenas as president of the republic m 1887, 
but died when he had served a little over two yeais, and 
was succeeded by Dr Roberto Sacasa Under Carazo’s 
administration the boundary question between Nicaragua 
and Costa Rica had been settled by arbitration, the 
President of the United States actmg as arbitrator While 
Di: Sacasa was president of Nicaragua, the republics 
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of Honduran, Salvador, and Guatemala signed a treaty, 
under which the United States of Central America were 
to be formed The president of Nicaragua adhered to 
this treaty, but the National Congress refused to ratify 
it President Sacasa was overthrown by a revolution in 
1893, and was succeeded by a provisional government, 
which in its turn was deposed soon after by another 
uprising, at the head of which was General Zelaya His 
]Ki8ition was regularized by the constitution of 1894, and 
he was reelected president in 1898 for another term of 
four years Under his government the incorporation of 
the Mosquito Reserve into the territory of Nicaragua took 
[dace In 1895 occurred the Hatch incident, which led 
to the occupation of the port of Corinto by a British fleet 
Mr Hatch, British ])io vice consul at Bluefields, being 
accused of conspiracy against the Nicaraguan Govern 
inent, was arrested, along with other British subjects, 
and ex{)e11ed the country For this action Nicaragua was 
required to jiay an indemnity of $15,000 A serious 
at^mpt to overthrow Zelaya by force of arms was made 
in hebriiaiy 1896, but although it developed rapidly into 
a lonnidable revolution, it was crushed after several 
months of severe hghting There were occasional disturb 
anccH subsc cpiontly, but none suffleient (up to September 
1902) to overturn President Zelaya 

Foi tlio foimation and disHolution of the Greater Republic of 
( ontral America cotni>o8ed of Nicaragua, Salvador, and Honduras, 
H(L Oniiial Amkrica 
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NIC0f capital of the depaitineut of Alpt s Maritimcs, 
h ranee, a winter health resort and seajKirt on the Medi 
ten a man, 640 miles from Pans by rail Its ])opulation is 
continually increasing, and t^e^y year fresh districts arc 
built over Nice now joins on the north-cust the ancient 
(pis(oj)al town of Cimiez, in which are situated the largest 
and most elegantly apixiinted mansions (the Regina and 
llivKia Palace), frequented by British Royalties and rich 
toreigueis Prom east to west the town is surrounded by 
a gndle of beautiful towns — Carabacel, St P)tienm, St 
Phihppt , and the Beaumettes On the oast of the port he 
Montboiou, Riquier, and St Roch, the last partly occupied 
by bai racks The entrances to the jiort of Nice have been 
improved , that of the outer |)ort is 300 feet wide, and 
that of the inner 220 feet The area of the port is about 
15 acres, the length of quayage available 3380 leet, the 
depth of watei 20 feet, its trade, mostly coastal, being 
shared principally lietween French and Italian vessels, the 
iinivals being about 300 vessels of some 100,000 tons 
annually Nice, under the command of a governor general, 
IS the pivot of defenei of the Allies Mantimes , hence its 
girdle of forts The French Mediterranean squadron is 
frequently stationed in tlu deep Imys of Villefranche In 
1891 a monument ^as erected in Nice to the memory of 
Garibaldi, who was born hero, followed in 1896 by one 
loinmeniorating the union of Nice with France a century 


before, though the final cession did not take place till 1860 
(see Nicb, ninth edition of this work) The Pahds de Justice 
was completed m 1891, the Gothic church of Kotre Dame 
in 1890 The trade in flowers and fruit (oranges and 
lemons) increases in importance as the means of transit 
improve In wmter the railway cames them daily by 
the waggon-load Population (1886), 61,484, (1896), 
106,246, (1901), 125,099 

Nicholi John (1833-1894), Scottish man of 
letters, son of the astronomer J P Nidiol (1804- 
1859), was bom 8th September 1833, and educated at 
Glasgow and Balliol College, Oxford, where he bad a 
brilliant career After taking his first-class in classics, he 
remained at Oxford as a coach, but in 1862 he was made 
professor of English literature at Glasgow He had 
already made a reputation as a spirited wnter of both 
verse and prose, an acute critic, and a successful lecturer, 
and his influence at Glasgow was very marked He was a 
frequent visitor to the United States, and in 1882 he wrote 
the article on American literature for the ninth edition of 
the Encpclopcedta Brttanntca — an article which is a good 
example of his pungent (sometimes unduly pungent) style 
He loft Glasgow for London in 1 889, and continued to be 
very active with his pen until his death on 11th October 
1894, a few months after that of his wife, whom he had 
married in 1861 Among his best works were his drama 
Hannibal (1873), his By) on m the “English Men of 
Letters” senes (1880), his Robert Burns (1882), and Catlyh 
(1892) A Memot) of Nithol, by Professor Knight, was 
published m 1896 

Nicholas (1841 ), Princf of Montenegro 

AND THE Berda, was bom at the village of Niegush, the 
ancient home of the reigning family of Petrovitch Niegush, 
on the 25th Septembei 1841 His father, Mirko Petro- 
vitch, a celebrated Montenegrin warrior, was elder brother 
to Danilo II, who left no male offspring Since 1696, 
when the dignity of vladika^ or prince bishop, became 
hereditary in the Petrovitch family, the sovereign power 
has descended from uncle to nephew, the vladikas be 
longing to the order of the “black clergy” who are 
forbidden to marry A change was introduced by 
Danilo II , who declined the episcopal office, married, 
and declared the pnnciimlity hereditary in the direct male 
line Mirko Petrovitch having resigned his claim to the 
throne, his son was nominated heir, and the old system 
of succession was thus accidentally continued Prince 
Nicholas, who had been trained fiom infancy in martial 
and athletic exercises, s()ent a portion of his early boyhood 
at Trieste in the household of the Kuetitch family, to 
which his aunt, the Princess Darinka, wife of Danilo 11 , 
belonged The piincess was an ardent advocate of Fiench 
culture, and at her suggestion the young heir of the 
vladikas was sent to the academy of Louis le Grand in 
Pans Unlike his contemporary, King Milan of Sorvia, 
Prince Nicholas was little influenced in his tastes and 
habits by his Parisian education the young mountaineer, 
whose keen patriotism, eaiiability for leadership, and 
poetic talents early displayed themselves, showed no 
inclination for the pleasures of the French capital, and 
eagerly looked forward to returning to his native land 
He was still in Pans when, in consequence of the assas- 
sination of his uncle, he was called to the throne (13th 
August 1860) In 1862 Montenegro was engaged m an 
unfortunate struggle with Turkey the prince distinguished 
himself durmg the campaign, and on one occasion narrowly 
escaped with his life In the penod of peace which 
followed he carried out a senes of niilitaiy, administrative, 
and educational reforms In 1867 he met the Emperor 
Napoleon III at Pans, and in 1868 he undertook a journey 
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to Eussaa^ where he received an affectionate welcome from 
the Tsar, Alexander II He afterwards visited the courts 
of Berlin and Vienna His efforts to enlist the sympathies 
of the Russian imperial family were productive of impor- 
tant results for Montenegro, considerable subventions 
were granted by the Tsar and Tsaritsa for educational and 
other purposes, and supplies of arms and ammunition 
were sent to Cettigne In 1871 Prince Dolgorouki 
arrived m Montenegro on a special mission from the 
Tsar, and distributed large sums of money among the 
people In 1869 Pnncc Nicholas, whose authority was 
now hrmly established, succeeded in preventing the 
impetuous mountaineers from aiding the Krivoshians in 
their revolt against the Austrian Government , more 
recently, in 1897, he checked the martial excitement 
caused by the outbreak of the Greco-Turkish war In 
1876 he declared war against Turkey his military repu 
tilt ion was enhanced by the ensuing campaign, and still 
more by that of 1877-78, during which he captured 
Nikshitch, Anti van, and Dulcigno The war resulted in 
a considerable tvtension of the Montenegrin frontier and 
the acquisition of a seaboard on tho Adriatic In 188 1 
Prince Nicholas visited the Sultan, with whom he has 
latterly maintained tho most cordial relations , in 1 896 he 
celebrated the bicentenary of the Petiovitch dynasty, and 
in tho same year ho attended the coronation of the Tsar 
Nicholas II, from whom in 1898 he received a gift of 
10,000 rilks and 10 million cartridges , in May 1898 he 
visited Qiiofii Victona at Windsor In 1901 ho assumed 
the title ot “ Royal Highness ” Tho desc ondant of a 
long lino of wirnors, gifted with a fine physnpie and a 
commanding ]>resenee, a successful militxiy kidei and a 
giaeeful poet, Piime Nicholas jKissessos many character* | 
istics which aw ike the enthusiasm of the impressionabk 
Servian race, while his merits as a statesman, diplomatist, 
idmimstr itor, ind reformer have leceived geiieial mogiu 
tion His system of government, which may bt described 
IS a benevolent despotism, is peril ips that which is best 
suited to till character ot his subjects He has done 
much to cstiblisli secuiity of life and piopcrty in his 
ilominions, to put down tho vendetta and other barbarous 
usages, to further the progress of education, and to im 
jnovc the mateiiil condition of the people Ills historical 
dramas, poems, and ballads hold a recognized place in 
contemporary Slavonic literature, among them aie — 
lialkami a Tzarit^a and knvaz AnnimU (dramas) , 
Hatdana, Foixm Abenserage and Pesmk i Vi/a (poems) , 
SLupliene Peame and Nova Kola (miscellaneous songs) 
In November 1860 Prince Nicholas married Milena, 
daughter of the vowvode Petar Vukotitch Of his three 
sons, the eldest, Prince Danilo, married (27th July 1899) 
Duchess lutta (now Militza) of Mecklenburg Strelitz , of 
his SIX surviving daughters, Princess Militza is married to 
the Grand Duke Peter Nikolaieviteh, Princess Stana to 
Duke George of Leuchtenberg, Princess Helena to King 
Victor Emmanuel III of Italy, and Princess Anka to 
Prince Francis Joseph of Battenberg (For the political 
and military history of Montenegro under Prince Nicholas 
see Montenegro and the more recent authorities there 
enumerated ) 

Nicholas II., Emperor op Russia (1868 ), 

eldest son and successor of Alexander III , was born at 
St Petersburg on the 18th of May 1868, and received the 
ordinary education of Russian grand dukes, under tho 
direction of General Daniloviteh, assisted by M Pob6- 
donostsef and other eminent professors Among these was 
an Englishman, the late Mr Charles Heath, for whom he 
had great respect and affection By the death of his grand 
father, Alexander II, in 1881, he became heir-apparent 
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(Cesarevitch) Though he received, like all the heirs 
apparent to the Russian throne, a certain amount of 
mihtary training, his personal tastes did not he in that 
direction, nor did he show any inclination for tho boisterous 
amusements of thajeunease dhree of St Petersburg Like 
his father, he was nowhert hapjacr than in the familjy 
circle, and he was particularly attached to his sister, the 
Grand Duchess Xenia, who was sevui ytars younger than 
himself In 1890—91 he made a tour in Gntct, Egypt, 
India, Ceylon, and lapan, wheie ho narro\\]y escaped 
assassination at the hands of a Tapaiiese lanatie On the 
return journey by Siberia, at Vladivostok, be turntd tho 
first sod of the eastern section of the Siberian railway, and 
two years afterwards (1893) he was appointed pusuknt 
of the imperial committee for that great undertaking 
By tho death of his father on 1st November 1894 he 
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(From a photograph In/ H atni l> Dou nry 1 omion ) 


became emperor, and on the 26th of that month he 
married Princess Alix of Hosso (a grand daughti r of Queen 
Victoria) to whom he had been betrothed in the prestneo 
of his father during tho latter\ last illness Eighteen 
months later the coronation took place at Mosc ow with great 
pomp, but a gloom was thrown over the festivities by the 
unfortunate incident of tho Khodinskoo I’olyo, a great 
open space near the city, where a popular fete had been 
prepared and where, from defective police arrangements, 
a largo number of men, women, and children, roughly 
estimated at 2000, were crushed and trampled to death 
As a rule, Nicholas IT followed in tho footstips of his 
father, seeking to preserve peace in foreign relations, and 
continuing in hogie affairs, though in a much milder form, 
the policy of centralization and Russification which had 
characterized the previous reign His pacific tendinews 
were shown by Ins systematic opposition to all bellicose 
excitement, by his maintaining M do Gicrs in tlie post of 
minister of foreign affairs, by his offering the post, on 
the death of that statesman, to M de htaal, by his re 
straining Franco from dangerous adventures, by his sup 
porting M de Witte in his efforts to establish dost com 
mercial relations with Great Britain, and by initiating the 
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BO called Peace Conference at Ihe Hague To these ought 
])6rhaps to be added the tranHforination of the Franco* 
ilussian entente cordvale into a formal alliance, since the 
alliance in question might be regarded as favourable to 
the preservation of the statue quo in turojie In the 
internal administration he introduced by his jicrsonal in 
fluenec, and without any great change in the laws, a more 
humane spirit towards those of his subjects who did not 
belong by language and tradition to the dominant nation 
ality, and who were not members of the EaeUrn Orthodox 
Church, but he disappointed the men of lil>eral vieiss by 
giving it to be clearly understood that he had no intention 
of circumscribing and wtakemngthe autocratic power by 
constitutional guarantees or jiarhameiitary institutions 

Nicholson, John British colonel 

and brigadu r gem ral, ddist son of Alexander Nicholson, 
a physKian ol Dublin, \\as bom at J^isburn, Antnm, on 
llthDtKinbcr 1822 h due ate d at Dungannon College, 
he entertd the Bingal Infantry as ensign in 1839 He 
seived in iht Afghan war <if 18 39-42, distinguished 
hiinsdf in the diiime of (jhazni (1842), and on its 
capitulation and tin. subsequent treachery was mado a 
jirisom r ind badly tieatid until removed to Bamian He 
oscapid with th< otlur prisoneis in Scptfiiiber 1842, on 
the OKUpation of Jvabul by Sir Ceorge Pollock (medal) 
He s<i\<d in the Suthj campaign, and was pieseiit at the 
battli of 4iro/shah in 1845 (medal) He was then sintto 
Kashmir to instruct the inahuaja’s troops, and in 1847 >\as 
given the ( h irge of the Sind Hagar district On the seizure 
of Multan by Mulraj, Nicholson rendered great service in 
securing the country from Attock and in putting down 
Hbellion Ho distinguished Jiimsflf at the Margalla Pass, 
where lie w«is wounded In the IMnjab campaign of 
1848-49 Ins service s were invaluable in furnishing 
supplies and boats, anel in obtaining information of the 
movements of the enemy, and for these and his gallantry 
at Chilian wala, Qujrat, and the pursuit of the feikhs ho 
was me ntiom d in di spate he s (medal and clasp and brevet- 
majority) He was appointed a deputy commissioner 
of the anncxid Ihinjab, nuclei Sir Henry Lawience Ills 
frontier work was most remarkable At Binnu, among 
an Ignorant and bloodthirsty l^eojde, he evolved, in the 
course of five yc irs, sueh order and icspict for law that 
murder and highway lobbery, jircMously rife, were un- 
known in the (iistriet He so imjireHstd his personality 
on the natives that he became to them a di mi god, and 
in Ha/ara a brotheihood of fakirs m 1848 instituted a 
leligioiis cult foi the worshij) of “NikalScyn,” which 
continued to flourish in spite of Nicholson’s eftorts to 
Hupjiress it by punishment Promoted lieutenant colonel 
in 1851, he ivas deputy commissioner at Peshawir when 
the Indian Mutiny began in 1857 He disirmed the 
sepoy regiment there, and pursued the Mardan mutineeis 
to the borders of Swat He succeeded Sir Neville 
C^hamberl iin in the tommand of the Punjab force, 
defeated the rebels at Tiimmu Ghat and on the llavi 
liver, and joined the Delhi held force He gained a gie^it 
victoiv oNcr the relnds at Najafgaih, capturing thiiteen 
guns, and v\as a tower of strength during the siege and at 
the assault of 1 kllii Ho led the main stoimmg party, and, 
having carried tin bicaeh, fell mortally •woundeei in the 
street while leading on his men Ho died a few days 
later, 2 3rd Scjitombor 1857, and was buried in front of 
the Kashmir gat43 (r ii v ) 

NICObAr ISiCindSi a British group, consisting of 
twelve inhabited and seven uninhabited islands, lying in 
the Beiy of Bengal, between Sumatra and the Andaman 
Islands, to wliieh latter they are administratively aji- 
jiended They have an aggregate area of about 635 
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square miles. Great Nicobar {Loong), the largest and 
southernmost of any siase, covering 333 square miles 
8ix others range in area from about 20 square miles to 62 
square miles , the rest are mere islets A careful census 
of the natives, taken by Mr £ H Man in 1901, gave a 
total i>opulation of some 6700, at about which hgurc the 
estimates of the number of inhabitants have always stood 
Vir Nicobar (Pu)^ the most northerly island, with an area 
of 49 square miles, was by far the most densely pojuilated, 
and had 3500 inhabitants, Great Nicobar containing only 
450 The marine surveys of those islands are still meagie 
and unsatisfactory, but the whole of the Nicobais and 
outlying islands were surveyed topograjihically by the 
Indian Survey Department in 1886-87, w^hen a nurnbei 
of mqis on the scale of two inches to the mile were pro 
duced, giving an accurate coast line Some of the islands 
have mere flat, coral covered surfaces, others, again, aie 
hilly, the Great Nicobar rising to 2 1 05 feet On that island 
there are eonsidciable and beautiful sticams, but the othcis 
generally are badly off for fresh suiface water Thtie is 
one good harboui, a magnificent land locked shelter called 
Naneowry Harlxmr, formed by the islands of Camorta 
and Naneowry (both known to natives as J^ankami) 

Iho Nicobais form part of a great submarine chain, of which 
the Andamans aio a continuation Elaborate geological icpoits 
v\tre issued by a Danish scientific expedition in 1846 
and an Austiuin expedition in 18^i8 Dr Rml of the 
lormer found no ti wo of true volcanic rocks, though the chain as 
a whole is known for its volcanic activity, but featuics wire not 
wanting to indicate considerahlo upheavals in the most lecent 
jteriods Ho considered that the ishinds belonged to the Tcitiary 
uge Von Hoclistctter of the Anstiian exi)edition classitied Hie 
most impoi tant loi mations thus cruptivo, sti pentine and gabbro , 
inanno deposits piobably late Icrtiaiy, consisting of sandstones 
slates, clay, ninrls, and plastic clay tccentcoials He considered 
the v\holo gioiip connected geologic^allv VMtli the great islands of 
the Malay Aichijitlago farther south The vexed question of the 
jncscnce of coal aim tin lu the Nieohais has so Ur received no 
decided scientilic support The vsliite elay marls of Cainorta and 
Naneowiy have become famous ns being true polycistinan mails 
like those of Buibados harthcpiakes of great violence wore 
loeorded in 1847 and 1881 (with tidal v\ave), and mild shoeks were 
expeneneed in December 1899 It h’ls always been held to be 
important to maintain a meteorological station on the 
N ic cjbars for the jnirjtoso of supplementing the infornia Meteor 
tion obtaincjcl fiom the Andamans rcgaiding cyclones 
111 the Hay of Bengal From 1869 to 1888 an observatory was 
pioperly maintained m Naneowry liaiboui, but after the lattci 
jear obsoivations VNeie recorded only in a more or less desultoi^ 
v^ay until 1897, when the station was removed to Mus m Cai 
Nicobar The climate is unhealthy foi Europeans Ihe islands 
are exjiosed to both monsoons, and sinootli weather is onl} 
expeneneed fiom hehiuary to April, and m October Ram 
falls thioughout the year, generally m sbaip, heavy showcis 
During the live jeais ending 1888 the annual rainfall varied from 
91 iiiehts to 1 inches, and the numbei of wet days per annum 
lioiu 148 to 222 Iho highest temperature in the shade was 
9S 2 h , and the lowest 64 h Although the vegetation of iht 
Nieobars has icceived much desultory attention fiom _ 
scientific obsoivors, it has not been subjected to a 
systematic examination by the Indian lorcst Depart- 
ment like that of the Andamans and indeed the forests uie cjuite 
inferior in economic > alue to those of the more northerly group , 
besides fruit tiees “-such us the eocoanut {Cocoh nuci/era)^ the betel 
nut {Areca caUchu\ and the mellon {Pandamut let ram) — a thatching 
palm {Nipa fruticnv'i) and various timber trees have some commercial 
value, but only one timber tre o {Mtiristiui irya) would be considered 
firjit class m the Andamans Hit palms of the Nieobars are, 
however, exceedingly graceful Instances of the introduction of 
foreign economic plants are frequently mentioned in the old 
missionary records, and nowadays a number of familiar Asiatic 
fruit trees aie carefully and successfully cultivated As with the 
geology and the flora, certain phases of the fauna of the islands 
have been extensively rejxuted Hie mammals are not numerous 
In the southernmost islands are a small monkey, rats and mice, tree 
sinews {CladolHxtes nic ), bats, and flying foxes, but it is doubtful 
if the “wild ]>ig IS indigenous , cattle, when introduced and left, 
have speedily become “wild * There are many kinds of birds, 
notably the megapod {Megapodms ?iit ), the edible nest building 
swift {ColloeaXxa nid%fica\ the hackled end pied pigeons (Calcenas 
ntc and Carpophaga h%color\ a paroquet (Palceomts caniceps), 
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and au odole (Onolus moLcrvmtui) lowls, and teal tUiiv« 

altei importation or migration Reptiles — stiakob, li/ards, and , 

fhanieleoiis, crocodiles, turtles, and an enormous \anaiit of the i 
edible Indian crab — aie numerous , butteiiiies and insects, the 
latter very troublesome, have not yet been systematically collectt d 
Ihe freshwater ftsh are re{)orted to be of the typos found m 
bumatm The Kicobarese may be best described as a har hastcin 
race, having generally the charactcristius of the less 
Jsatlv 0 M civilized tnoos of the Malay Peninsula and the south 
eastern poition of the Asiatic continent, and s))eaking varieties of 
the Mon Annam group of languages, though the several dialects 
that jirevail are mutually unintelligible lluir figme is not 
giaceml, and, owing to their habit of <lilatin^ tlu lips by betel 
chewing, the adults of both sexes aic often icpulsive in appeal 
ance Though short according to oui staiidaids (aieiago height, 
man, 5 feet inches , woman, 5 feet), the Nitobaitae are a fine, 
wall developed raoc and live to 70 or 80 years of age Then 
mental capacity is considerabh , though there is a gicat difference 
hetwouii the sluggish luhabitaiit of Gieat Nitobar and the keen 
tradoi of Gar Nicobai The religion is an undisguised animism, 
and all their very frequent and elaboiatc (eiemonics and 
festivils are aimed at exorcising and scaring spirits It has 
HO fai ])rov6d ineiadicablc 1 hough for a vciy long time tiny 
were callous wreckers and pirates and then voiy ciud, and 
though tliey show gnat want of feeling in the “devil inuideis 
—ceremonial murders of one of themselves foi gia\c offences 
against the community, which uie now being giadually put 
down — still on the whole the Nuobarcse are a quiet inofltiisive 
jicoplo, friendly to c ich othii, and not quanclsome, and b> m 
cliiiatioii fiiondly towards and not daiigeious to foioigners Ihe 
old cli uge of caunibalism may bo gcneially said to be quite 
uutiiie Tubes cm haidly be distinguished but time aio dis 
tmctious, chiefly teiiitonal All the difiorcncts obscivod in the 
sLveial kinds of Nicobaieso may uith some conlidonce be lefericd 
to habitat and the jdiysical difin ultios of commimication Such 
^overnmtnt as theio is, is by the \illage, but the Milage chiefs 
iiavt not usually niiuh powei thuu„li sucli authoiity as tiny 
have lias always been maintained by the foicign Povscis who hi\t 
posaossed tin islands The tlotliing, when not a ( iiicatuie of 
Vuiopean dross is of the Hcantieat, and the wag^li!i„ ta„s in 
which the loin cloths are tied bdiind tally ,^av( use to fam iful 
stones that the inhabitants woie naked and tailed Tin bouses 
lie good and often of coiisulerabk sia Tin natnes aie skilful 1 
with tlicu lauds and though they novel cultivate uicals, e\(icis» j 
some care and knowledge over the coioaiiut and tobac co and have j 
had rnucli success with the foreign flints and vegetables iiitio 
clmcd by the missionaiies The stajdc aiticlo of trade has always 
been the ubicpiitous cocoaiiut, of winch it is lonqiuted that 1 > 
million aio produced annually, 10 million being taken by the 
pLoplt, and 5 million oxpoitccl about oquall) fioui Cai Nicobai 
and the rest of the islands 1 ho usual cheap Furojwan goods ai c 

imported, the foioigii trade being e aiiicd on with the native track is 
of the neighbouiiiig Asiatic tountiie s riicio is an old established 1 
internal trade, chiefly between the otlui i lands md Chowra loi I 
])uts (which are only made tliere) and lacing and otliei canoes i 
llio situation of tlu Nicobars aloii„ the line of a veiy ancient | 
tiade route has causoil tlicni to bo repented b\ itaders and sea | 
„ faiors through all histoiical times In the iTUicentuiy j 

* the iHlaiids began to attract the attention of raisaionaiics 

At various times France, Denmark Austiia and ( icat Hritain all 
bad more or less shadowy rights to the islands, the Danes being tlu 
most jieraistoiit in ibcir ellorts to occupy the gioup, until in 
they loliuquished their claims in favom of the British who it one i 
be^an to put down the piracies of the islaiuleis and cstablislud a 
))enal settlement, immbonng in all about VtO persons, in Nan 
cowry harbour I ho health ot the convicts was always bad 

though It impioveci with length of losuieiue and thc5 adoption of 
better sanitary measures and an attempt to found a Chinese 
colony having failed in 1884 tliiougli iiiismaiiagemciit, the settle 
mont was withdrawn m 1888 At present there are maiiiUiiiud 
native agencies at Naiicowry Ilaiboiir and on Car Nicobar, botn 
of which places are gazetted porta At the latter is a Chuieb o( 

1 iiglaiul inisHion station (the only one the missioncis coiuicetcd 
with whuh liavc not led a miserable existence) niidei a native 
Indian catechist attached to the diocese ot Kangooii 

AuTHORiriFs — M an Diotionarif of the Cnittal AicobarrHr 
Langiuige London, 1889 — &tclcclioiut from the hecords of thr 
Qovemm»rU of India (Horne Dopurtment), No Ixxvii Calcutta, 
1870 — Maukeii Die Nikoharen Boilin, 1807 (contains valu 
able bibliography Danish and German) — SvoBfJDA iJieBewolutr 
des Ntkobaren Arthpicls Ltyden, 1893 (contains gooel colound 
plates and a Continental bibliography) —Df Rouktroff Vic 
tionary of the Nancowry Ihalcd Calcutta, 1884 — Vocahulamf of 
Viatecis tn the Nicobar and Andaman Inlands 2nd ed , Calcutta, 
187’^ — Meport on Adntiniaf ration Andaman^ and Nicobars^ for 
isSS-Sd Government, Calcutta, 1890 — rRrvoHi and Hnvci 


Jirpoi t on Ptrlinuna} y Tour thrvuyh Ou Aicoha) hlaiuii> Govern 
meut, Rangoon, 1897 — Papeis in tlu Joufuah of tlu Anthiopo 
logical Institute, by Disiam Bah Man (nmn>y 1am- box 
iiid hLowi II , of the Asiatic Society of Bemgal b\ Bai l and Di 
RofPsnoFF , aud in the Indian inliqnary^ b} (many) and 
lEHlLE (l C 1 ) 

INicosla, tlic capital of (^ypius It^ tUlIlt■^t uiiiu 
was Ledra, but Lcucos, son of rtolciuy Sedu (2h0 b( ), is 
said to have restoied it and cliinged its nauu to lAUtceiii, 
Lcueotlicou, 01 Lcvcosu One mile south west of the town 
lies the very large Broii/e Age necropolis krown as Hagi i 
Paraskcvi, which has been ujrcatcelh evjiloud with 
valuable lesults Population in 1881 ll/iif) (Mo^km, 
*3193, (9iiiHtian, 6143), in 1901, 11,7^* (Moslem, 60 1 I 
GTnistian, 87 39) Tlu circuit of the city was icdueid in 
1567, uiidci the dnection of the Veiutnn tnginoor (• 
bavorgnano, from nine miles to three , eighty e hurclu s 
1 and a number of hue houses were saerifued Tlu new 
' walls were given a circulai sliape, with eleven bastions and 
three gates Watt i is sujqilit d by tw o aejue due ts Go\ 1 1 n 
mont House, the residenee of the High Goinmissicjner, tlu 
(Jovernmtnt offices, liospital, eeiitial prison, and the new 
Pnglish church are without the wills TJic fosse Lis 
been planted ind pait ot it used as an experiment il 
garden C image loads have been eompk tt el to Kyi emu, 
Kythiaia, h imagusti, Larnaea, Limasol, anti Moiphou 
Within the city some thing his botn tlonc towards widening 
ind lejiainng tlie stieets The ]jiineipal monuments ot 
the Lusignan peiiotl are the lint cithedril chnreh ol St 
SojdiLi, an edihee t>f Jneneh Gothic, at emee solid ind 
elegant (the toweis weie ne\er completed), the chuicli 
ot St Catluniu, “a i>eilett aud finislud tyja ol southern 
Gothu aiehiteeture ot the last years eif the 14tli eentury 
(both tliese are now meisijues) aud the clmieh ot St 
Nieolas of the English (now a giain store), built for the 
elide 1 of the Knights ol St Thomas of Acie (tip Stublis, 
I (it tins oa Medieval and Modi) n llietory^ Lect viii p 
182, (Kteirel, 1886) A gateway of no gie it importaiue 
IS nt^ily all that lemdins ot the jialaee last use el by the 
Venetian piovuUiori It elates fiom the end of the 15tli 
century There is a museum, with a valuable catalogue 
The (hief industries are taiiiiing auel haiiel weaving, both 
silk and cotton 

Nicotera, Giovanni (1828-1894), Italian 
]»atriot and politician, was born at Siii Biigio on 9th 
Septembei 1828 Kirly ifhhateel to the Giovane Italiu, 
he was among the eemibatauts at Najdts in May 1848, 
ind at San Paneiazio with Ganbaleli duiiiig the elelenee 
of Rome! After the tall ol Rome he fie el tei ITedmont, 
where he organized the exjiedition of Sapri in 1857, but 
shortly ifter 1 ineling was defeated urel seveiely wounded 
by the Bom bon tioeips (’oiielenmed to eleath, but 
reprieved through tlu intervention of tlu Bntish minister, 
he remained a jirisoner at Faviguana until 1860, 
when he joined Garibaldi at Pileime) Sent by Garibaldi 
to Tuscany, ho attemjited to invaeie the Papal States witli 
hxolunteei bligade, but his lollovve is we ii elisarmeel and 
disbanded by Rieasoli ind Gavour In 1862 lie wis with 
Garibaldi at Aspromonte, in 1860 he (ommaiided i 
volunteei biigielt against Vustria , in 1867 he invaded 
the Pipal Stites fporn the south, but the defeat of Gin 
baldi at Mentaiia put an end to his cntei prise Ills 
paili imeiitary caieei dated fimn 1860 1 luiiiig the first 

ten years he engaged in violent opposition, but fiom 1870 
onwards joined in supporting the military lefoims of 
Ricotti Upon the idvent of the Left in 1876, Nieoteii 
assumed the portfolio of tlie Interior, and governed with 
remarkable firmness Obliged lo it sign in Decemlicr 
1877, he joined Crispi, Cm oh, /anirdelli, and Bacciniu 
m forming the “Pentaichy” in opposition to Depret^N, 
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but only returned to jiower, thirteen years later, as 
Minmtei of the Interior in the Kudmi cabinet of 1891 
On tIuK cKxasion lie restored the system of uiunommal 
coiihtitiuiK les, resisted the bociahst May Day agitation, 
and pressed, though in vain, for the adoption of drastic 
ineasuus against the false Imnk notes put in circulation 
l)y th( Homan Bank He fell with the? Hudini eabinet 
in Miy 1802, and died at Vico Equense on 13th June 
1894 (n w s) 

NlOlflOS (Czech, M%moSi\ a town m the government 
district of Buhmiseh Lciiia, North Bohemia, Austria, on 
the Poize n river There are manufiuturcs of cloth, linen, 
ami (otton stuffs, lientwood furniture, chemicals, and 
pyroligneous vinegar Pojmlation (1890), 5598, (1900), 
0024 

Nietzsche, Friedrich Wilhelm (1844- 

1900), Clirman philosoplui, was the son of the pastor at 
Hocke^n, neai Ltip/ig, where lit is born on 15th October 
1844 He was(du<at(d at Sehulpfoita, and studied the 
classics at the uriivt i situs of Bonn and Leipzig In 1869, 
while still an limit i graduate, he was, on F W RitschPs 
itfoinmtndation, a])pointtd to an extraordinary professor 
ship of classical philology in the University of Basel, and 
I ajntlly promote d to an ordinaiy professorship Here he? 
ilimist iirimtdiakly began a brilliant liteiary activity, 
whit h gi idu illy assume (1 a meire and more philosophical 
(luiraetei In J87G eye (and brain) trouble caused him 
to obtain siek leave, and finally, in 1879, to be pensioned 
I or the next ten years he li\td in various health lesorts, 
m eonsidtrable suffering (he elee lares that the yeai eem 
tamed for him 200 days of ]jute jiain), but dashing ofi, at 
liigh pressmen, the brilliant e ssays on which his fame rests 
Te)wards the end of 1888, after lecoveiing fiom au eailier 
it tack, he was pronounced hojielessly insane, anel in this 
eeuidition he lemained until lie died on 25th August 1900 
Nietzsche’s writings must l)e understood in their relation 
to these eiuiinistancts of his life, and is the outcome of a 
A lole lit n volt against the m on the part of an intcpse ly 
emotional and nervous temjiei ament His philosophy, 

( onsKjiu ntly, is neither systematic m itself nor e?x]»oundecl 
in systematic form It is made iin of a number of points 
(»t vie w which successively appeared acceptable to a inrseiii 
ility wlK)se self ai)j)reciatie)ii verges more ind moie upon 
the insane, and exhibits neithei consecutiveness neir 
eonsisteiiey Its natural form is the aphoiism, and to 
this anel to its epigiammatic brilliance, \igour, aneluncom 
pieimising revolt against all conventions in science anel 
eoneluet it owes its peisuasiveiuss Revolt against the 
whoh ei\ili/ed environment in which he was brought up 
is the keynote of Nict/sehe’s liteiary eaieer His revedt 
against Christian faith and morals turns him into a proudly 
atheistic “flee thinker,” and preachei of a new “master” 
monility, which transposes the current valuations, deposes 
the “Christian viitues,” and incites the “ over man” ruth- 
lessly to ti ample under foot the servile herd of the weak, 
eh gene rate, anel poor in spirit Ills revolt against the 
theory of State supremaey tuins him into an anarchist 
and individualist, his u volt against modern democracy 
into an anstociat IIis revolt against conventional culture 
leads him to attae k D F Strauss as the typical “ Philistine 
of tulturo” , his levolt against the fashion of |)essimism to 
elemand a new and moie robust alhnnation of life, not 
merely aWumqh^ but htcaim^ it is painful Indeed, his 
very love of life ma> itsilf be regarded as an indignant 
levolt against the toils that wore inexorably closing m 
around him He diucts this spiiit of revolt also 
against the sources of Ins own inspiration, he turns 
bitterl} against Wagne i, whose intimate friend and cnthusi 
astic admirer ho had Kui anel donounech him as the 
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musician of decadent emotionalism , he rejects his 
“ educator ” Sehoiienhauor’s ijessimism, and transforms his 
will to live into a “ Will to Power ” Nevertheless his 
reaction does not in this case really carry him beyond the 
ground of Schopenhauerian philosophy, and his own may 
|)erhaps lie most truly regarded as the paradoxical develop 
ment of an inverted Schoponhauensm Other influences 
which may be traced in his writings are those of modern 
naturalism and of a somewhat misinterpreted Darwinism 
(“ strength ” is generally interpreted as physical endow 
ment, but it has sometimes to be reluctantly acknowledged 
that the physically feeble, by their combination and cunning, 
prove stronger than the “ strong ’) Hia writings in their 
chronological order are as follows, those so far translated 
into English being marked with an asterisk — Geburt 
der Tragodxe aus dem Geute der Musik^ 1872 , Vnzeii 
yemasse Betycuhtimyen^ 1873-76 {Strauss — Voni Nutzen 
u Ncu hiked det lIisto7 ie fur das Leben — Schopenhauer ah 
Erzieher — Ruhard Waqnei tn Bayreuth) , Me7ischhche% 
Allzumenschliches, 1876 80, Morqenrothe^ 1881, /) 
frohhcJie Wisaenschaft^ 1882, *Also spiach Zai athusU a ^ 
1883-81, Jenseds von Gut u Bose, 1886, *Zu7 Gcnea- 
loq\e dtr Moial^ 1887, *Der Fall Waqnei ^ 1888, 
"^Cfotzendamiueiunq, 1888, * Nietzsche contia Waqnei ^ 

*l)ir Antichiist^ and ^Poeins first ap|)eared in the complete 
edition of his works, which also contains the notes foi 
Wdle zur Macht^ in which Nietzsche had intended to give 
a more systematic account of his doctrine (1895-1901) 
His biogra])hy, by his sister, Elizabeth lorster Nietzsche, 
IS in eourse of publuation (vol i, 1895) (f c 8 s ) 

Nl^vrOp a department in the centre of 1 ranee, 
travel sed by the mountains of Moivan and watered by 
the Loire, the Allier, the Nievre, and the 'ionne 

Area, 2859 square miles The population, 347 578 in 1881, liad 
decreased to 319,506 m 1901 Ruths in 1899, 5921, ol which 279 
wore illegitimate , deaths, 6473 marriages, 2380 Ihcre were in 
1896 702 schools, with 53,000 pupils, and 5 per cent of the pojm 
lation was illiterate The aiea under cultivation in 1896 measuied 
1,593,150 square miles, of which 795,340 acres wore plough land 
and 27,170 acres vineyards The land in wheat in 1899 yielded 
the value ot £1,008,000 , haile}, £96,000 , oats, £433,000 , vines, 
£132,000 , potatoes, £304,000 mangold wiiizel £123,000 , green 
crops (trefoil, lucern, and sainfoin), £309,000 natural pastures 
ami grass lands, £957,000 In 1899 there were in the depaitment 
26 230 horses, 195,360 cattle 147 790 slnep, and 76,570 pigs In 
1898 Nn vre mined 192,000 metric tons of coal, valued at £92,000 
It has also some iron mines The arrondissement of Neveis 
(Decize £c ) has im|)ortant industnos in metals, producing in 
1898, 5800 metric tons of iron and 19,200 tons ot steel, of the total 
value of £245 000 There is a brisk industiy in pottery Distil 
lation produced (1899) only some 28,000 gallons ot alcohol Nevers, 
the capital, had 25,116 inhabitants m 1901 

Niffdeh, the chief town of a sanjak of the same 
name in the Konia vilayet of Asia Minor, situakd on the 
Kaisarfch-Karaman road It is romarkablo for the beauty 
of its buildings, dating from the Seljiik penod The 
population of 20,000 includes large Greek and small 
Armenian communities 

Nlirer, a great river of West Africa, inferior only to 
the Congo and Nile among the rivers of the continent 
Rising within 150 milts of the sea in the outer moun- 
tainous zone of the western limb of Africa, it traverses 
the interior plateaux m a vast curve, flow ing north east, 
east, and south-east, until it finally enters the Gulf of 
Guinea through an immense delta. About 250 miles 
from its mouth it is joined by its great tributary, the 
Benue, coming from the east from the mountainous 
region of Adamawa The source of the Niger, as fixed 
by the Anglo French boundary commission in 1896, lies 
m 9' 5 N and 10' 46 W, and the most northerly 
point of the great bend in about H*' N, this part of 
the river’s course having been shifted consideiably to the 



NIGER 


south as a result of recent surveys The area of the 
Niger basin, excluding the and regions ^^ith a slope 
towards the stream, has been calculated by Dr Bludau 
at 584,000 square miles 

The additions to our knowledge of the Niger during 
the last two decades of the 19th century were largely 
the work of French officers engaged in the extension of 
French influence throughout the western Sudan From 
1880 onwards Colonel (afterwirds General) Gallieni took a 
leading pait m the operations on the upper iiver, where 
in 1883 a small gunboat, the was launched for the 

protection of the newly-established French posts In 1885 
a first voyage was made by Captain Delanncau past the 
rums of Sansandig, as far as Iliafarabe, at the junction 
of the backwater which flows past the to^n of Jenne 
Below Hansandig the btrcain was found to be split up 
into a number of channels, while beyond Diafaralie the 
banks became swampy and UclIlss In 1887 the gunboat 
made a more extended voyage, reaching the poit of Tim 
buktu, and correcting the mapping of the iivti down to 
that point After the occupation of Timbuktu in 1893-94, 
surveys made in the surrounding region revealed the 
existence of a series of lakes and backwaters, chiefly on 
the loft of the main stream, with winch they are eon 
nected by channels conveying the water in one diiection 
or the other according to the season At high water 
most of these are united into oin general inundation 
The largest lake, Faguibini, is neaily 70 miles long, has 
high shores, and reaches a consideraVile dc pth 1 n 1 894-95 
attention was directed to the middle and lowti Niger, to 
which several expeditions staited from the coast of 
Guinea, the lesult being the survey of the juirtiou of the 
river below bay nevei before visited by huiopc ms Say 
was reached eaily m 1895 by Captain Dec (tin (Frenehh 
coming from Dahomey, and by Dr Giuncr (Gorman), 
coming flora Togoland, the latter afterwaids following 
the course of the stream down to its mouth In the same 
year Captain Toutde (Frcmch) ascended the iiver past 
the Biissa rapids (the scene of Mungo Park’s death) and 
♦Say, to a point within the ladius of influences of Tim 
buktu During the subsequent descent the lapids it 
Biissa were only passed with the guatest difficulty A 
still more important expedition was that of Ijieutenant 
Hourst, who, starting from Tinibuktu in January 189(), 
navigated the whole course of the Niger fiom that i»omt 
to its mouth, executing a careful survey of the river and 
the various obstructions to navigation These weie found 
to occur in two principal sections - the one commencing at 
\nsongo, in the territoiy of the Kcl cs Siik Tuareg, and 
extending almost to bay, the othei beginning Iwlow the 
town of Bussa In both of these sections the river flows 
through several rocky passes, the cuirent attaining a tie 
mendous velocity Ilapids clo not entirely cease until a 
little above liabba A voyage made m 1897 by Lu utc nant 
de Chcvign4 showed that at low water the section Ixiwccn 
Timbuktu and Ansongo presents great diflicultic s, but the 
voyage from Timbuktu to bay was again successfully 
accomplished in 1899 by Captain Graiidcryc In 1901 
Captain Lcufaut ascended the river with a flotilla from its 
mouth to bay, experiencing great difficulties in the passage 
of the rapids 

The delta of the Niger, though still impeifcctly known, 
has been partially surveyed since it became British tern 
tory by various ship captains, oflicials of the Koyal Niger 
Comjiany, and others, including Sir Harry Johnston, 
formerly British consul for the Oil Rivers East of the 
Nun, or the main mouth of the Niger, the estuaries known 
as the Brass, Sombrero, New Calabar, Bonny, Opobo, «fec 
(with the exception, jierhaps, of the first-named), seem to 
derive most of their water from independent streams such 
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as the Orashi, rising m about 6 N , which is, however, 
linked with the Niger by the Onita cicck m 5^ ^ 
Behind the town of Okiiki, sonic 10 miles up the 
Bonny river, the swampy giound gnes place to firm land, 
partially forest clad West ot the Nun all the estuaries 
up to the Forcados, and possibly the uivt beyond, the 
Escravos, seem to be tuu mouths of the guat river, while 
the Benin river, though linked to the othcis by transverse 
channels, may be more proixjily rigaukd as an indcpend 
ent stream In this dncction the large mouth i*^ the 
Forcados, the mam outlet of the Wan branch of tlu Nigci, 
a noble stream with a safe and iclatncl) deep bar Tlu 
other western mouths, most of which au still very iiniui 
fcctly known, have as a lule shallow and diftuult bus 
In addition to the mam stream, almost tlu whole ol 
the Niger basin lias lieen made known by ice out ivploi i 
tion The lourneys of the German traveller G A Kiausc 
(north from the Gold CV)ast, 188G-87) and the hremli 
Ca])tain Binger (Senegal to Ivory Coast, 1887-89) first 
defined its southern limits by revealing the unexpected 
northward extension of the basins of the Guinea coist 
streams, esj>eeially the Volta and Komoe, i fact which 
explained the absence of impoitant tributaries within tlu 
Niger bend This was crossed for the fust time, m its 
fullest extent, by Monteil (hieneh) in 1890-91, but his 
since been tiavcised in all directions by Fiemh and otlui 
travellers At tlu^ eastern end of the basin much light 
has been thiown on the system of the Benue, the onl\ 
leally important tributary, aj>ait fioiii the right bank 
affluents of the uppei Niger The iigion of the Benue 
soul CCS was first oxtdored by h R Flegel (1882-84), who 
traversed the whole southern basin of tlu rivei and 
leached the important town of Ngaimdeit Other Oerniaii 
tiavellcrs — Zintgraflf, Morgen, lleehtnt/ and Passarge, Ac , 
— added to our knowledge of the southern tiibutaiies, the 
Tarabba, Donga, and others, vvliieh m the lains bring dov\n 
a large body of water fiom the highlands of southern 
Adamawa British travellers who have clone work in tlu 
same icgion arc Mcssis Wall ice, Moseley, and Ilcwb\ 
Tlu Be line itself was ascended to 1 I , and its tributuy 
the Kebbi to the Biiara marshes, by Colonel (afterwaids Sii 
Claude) Macdonald m 1889, further pi ogress towards tlu 
Tubiiri marsh, by which a connexion with the Shan system 
ift supposed to exist, ])emg jirc vented by the shallowness 
of the vvatii 33ie upper bisin of tlie Benue was aKo 
traversed by the Fiench exi>editie>ns ot Muon (1892) ind 
Maistre (1892-91), the latter jiassing to the south of the 
Tuburi maish, without, however, definitely settling the 
hydrographical cpiestion connected with it Above tlu 
Kebbi a considerable stretch of the Benue has not been 
visited At this part the stieam flows in a curve frenn 
the south west, its source lying m the lattei direction, 
in about 7 40' N and 13 15 K The Benue, though 
exceptionally free from obstruction by rajiids, falls vciy 
low in the dry season, and for sc vc n to eight months is 
almost useless for navigation 

Politically, the miin stream of the Nigci is divided 
between Great Britain and France, the former holding in 
the protectorate of Nigeria (see below), the lower couist 
of the river as far as a point just above Ho, in about 
11 40 N , and the lattei the whole middle and uj»pn 
course The Benue falls withm Biitish teiiitoiy up to t 
point throe miles below the mouth of the laro, m about 
13 8' E , the head stic^ims beyond that iioint Ijiiig w ithiu 
the German tcnitory of Caineioon 

Aui ifORlTIBS — Gai LIFNI Mi88iO)i d cjrploi atiort du Haiti \ up r 
Pans, 1885 — Cakon Dc Smnt Loim au loti dt Jituboukiott 
Pans, 1891 — ^Touif^'E Dahmiu Niqer^ louarny Pans, 1897 — 
HouiiSi Sur It Niger et au Pays dee Toimrtq^ Pans 1898 
— Johnston “Ihe Niger Delta Ptar KGS, December 
1888 — Lugard “An Expedition to Borgu on tlu Nigci, 
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tbul , September 1896 — MocKiFa Ffiikyman Up the Ntqrr 
I ondon, 1892 — BiKDtO'ts In the Atger Country I oudon, 
1898 (f Hr) 

Nigeria, a Britiwh protectorate oorupjing the Mhole 
lower basin of the Niger, with adjoining tcrntorics up to 
Jjak( Clnul 

The coast lino had long boon a field of Ilntish commerce, but 
no British political rights were asseited atiywheie in Nigttiii until 
„ . . 1884, wlieii the annexation of Cameroon by (lei man} 

ma ory attention of tin (iovcrniiient to tbt coinpleto 

iiiHecunty of British in tc rests in tliost legions Eaily in 1884 tins 
first jiolitical treaties with native chiefs on the banks of the Niger 
wen^ conrludul by a Biitish company which had foiesoen and 
prepared for the coming geneial rush for tlio partition of the con 
tinont It hod been founded foi this work by Capitam Goldn 
Taubman (afterwaids the Right Hon Sii (eoigo Taiibirfan 
Goldie, K C M G ) as enily as 187H under the name of tin 
United African Company binding its capital too small to 

obtain the desired royal chnitei it had cxpamled in 1882 into tin 
National Afiitan Comnaii} witli acnpital of £1 000,000 sterling 
lust lieforo the AVest Afinan Confuenco at Beilm in 1884, it had 
< omploted the ])ni( li isi of all hicm h inteiests iii the basin of tlu 
lower Nigir, enabling tin Biitish ambassador to dtclaie tliat tin 
British fliig was alone rojircsc iiteil in those regions In 18SC it at 
last rcccmd a royal chai ter, which rocogni/ed the sovereign and 
other administiiitivi lights it had obtained (or might obtain) by 
tieatiLS with native sultans emus and chiefs 1 ts name was then 
ebangid to “lln K»)yal Niger Compaii} The total number of 
these politnal tinitiis ex»ciilcd 400, and covcicd teiiiloiy exUiid 
in^ fiom the (»ulf of <»uiiua to tlu Sahara Of the coast line of 
Nfigi I la, about one lialf only was w ithiii the Royal Nigci Cornpain s 
|iiiis«licti(»n llio uunainuig half at tlu chuf ports of which 
tieaties hid been made by ('onsul He witt in 1884 for the Imperial 
(fovornment was adniiinsti red by I m pen il authorities fiistasthr 

Oil Rivc IS l*iot( ( toiate, and uftc r May 181^8 as the ‘Niger Coast 
Protectorate Alter many years ot stiugglo between the Nigoi 
(^omjnny iiidGeiimin agents, final recognition of Biitish rights was 
obtained finm Gcm many by tlu agiccmniiof 1898, which deimed the 
south cast I rout i( i, limning loughly noith east tiom the Kio delRc} 
to I fike ( liad An agi cement wiUi Inirueni 1890 fnod the noi them 
fiontiei of tlie comjiany as aline lunning fiom Say on tlie Nigti 
to Barua cm fake ( had, but left iindcddcif the fiontut west of 
(ho Niger IhiH was keenly contested between tlu Niger Coin 
pany and the l<rriicb colonial agents imfil tlie agicemciit of 1898 
which fixed the fiontui on the light hank ot the near Ho 

the nortlrein fumtu r eif the company being also moditicd so as to 
give to J lanco the left bank below Siv, iiid also a loetangnlui 
block iiuliuliiig the important town ed /iiidei Iwo small 
enclaves on the lowii iivii were also assigiud to tiance — the om 
on the south bank of tlu 1 oicados Qstuii> tlu other on the light 
hank of the Nigti in aliout 91, N Ihcy we ro oecu]md in 1901 
The soveieugii iiglitsof tlu Nigei Company weio transfciiid to the 
Biitish Crown on 1st laiiiiiiy 1900, and the whole teintory 
itultiding the coast prot«<t(uatc hoe aim tlu piolcdoiate of 
Nigeria, divided into a noitluin and soutluin govcinmont, enrh 
of whu h is administered by a high e oniinissionc i up])oiiitod by 
the ( olonial Oflu e (See also Cii viu Ki I n Covii vmj s ) 

Physually, Nigcna consists of a sines of zones jiaialkl 
to the coast line The swain])> dilta region, tiaveisccl by 
inminuiable intei lacing cncks aiul broad jdacicl 
<^loinmls fiingod with inoiiotcmons mingrcne 
ioiist, giM s place some 40 miles fiom tlu c'oast 
to an undulaling foiest clad country, winch in turn yields 
luai tlu confluence of the Niger and Hcniu to a zone of 
lulls, bale in puts, inaiking llic oufci inaigin of the iii 
tinoi plateau This, winch extcnels noith with gemralh 
similar fe itures thiougli the iciniiiieki of Biitish tc riitoiy, 
bieiken only by the valleys of the two gieat rneis, dots 
not attain in elevitiem ajiprcmt lung that of the plateaux 
of the southern halt of the continent thd* culminating point 
(ajiart fieim piitie ul u mountain districts), situated in about 
10 N , uaching a height of 2*100 foot only The valhya 
e>f the Niger and Benue cspociall> tlu latter, are very 
miieli lower, the town eif Yola on the Binuc, some 750 
links from tlie sea, l>ing at an altitude of little o\cr 600 
feet The MU face is gcneially undulating, with isolated 
hills ot gianitc and saneistone often rising abruptly fiom 
the ]dxm It is clothed hugely with thin forest, but 
becomes moie open to tlu noith until the and steppes 


bordering the Sahara arc reached The most mountainous 
districts are northern Baiiohi (a little north of 10 ), where 
heights of 6000 to 7000 feet occur , parts of Mun, along 
the north bank of the Benue , and the southern border ot 
the Benue basin, where the hills (consisting of ironstone, 
quaitz, and granite) appear rich in minerals 

The climato of the coast lands is moist and hot, and 
extremely unhealthy, malarial fevers being unusual 1> 
jirevalent and deadly Inland the mean temiieraturc cif 
the year is high, and at the time when the “harmattan ” 
blows from the northern deserts, noon temperatures con 
sicltrably o\cr 100 Fahr are recorded A great part of 
the year (eight months in parts) is dry, the rams being 
limited to the late summer Though unfavourable for 
the yiormanciit lesidenco of white men, the interior is 
much less deadly than the coast lands In the latter, as 
tar inland as 6^ -7? N , the oil palm {Elms guineenn^) is 
the most note woi thy tree , bananas are largely grown, and, 
with yams, Ac, form an important article of food 
llnblai, with many kinds of valuable timbei, occuis 
throughout the ml ind foust zone The Benue \ alley and 
the plains ot noitlum Nigeria are largely cultivated, yno 
due mg abundance of guinea corn (millet), maize, wheat, 
cassava, net, onions, cotton, indigo, peas and beans, sweet 
potatoes, giound nuts, Ac Various economic trees, m 
chiding tlu shea butte i tree {Bdssta Paiktt)^ the locust 
tree, gunlm i (used m tanning), tamarind, kc , aie allowed 
to grow m the fields Tlu last named supports silk worms 
in large cpuntities, the silk being much valued 

The iniiabitants of Nigtiia are clistnbuted in accordance 
with tlu pliysicnl features, the forest clad coast lands being 
peopled j)v pure ricgiots, some of the tubes 
l)cmg given, it hast m the past, to cannibalism uoa ** 
md othci uvolting piactucs, while othcis are 
haiinhss and jx qn abh Tlu interior possesses a mixed 
po]mlation a lugio siilistratum having been modihed by 
contact witii the noitluin laecs of the continent, and 
by them com ei ted to Islam, which foims, however, but 
athmxenici The most impoitant race in northern 
Nigeiii IS that of the Haiisas, who have been called the 
Baisees of VVe st Afnca foi then enterprise and mdnstn 
They aie keen tiadeis, tluir caravans iinging from tlu 
MccliteiTancan to tlu Gulf of Gum a They arc physically 
well develo|)ed, capable) ot gic it eiKiuiancc, aiicl make 
excellent sfihlicis The iiilmg lace of tlu Hausa States 
how eve 1 , is the lulah or Juilini, which foims a sepaiate 
taste oi c attic real (is, but constitutes probably less than 
a sixth c)t tlu total }>opulation, the pure bloocled Hausis 
making up a thud, while the rcmamdei consists of slaves 
chic fly u ( iiiited liom the pagan races to the southeast 
Towns of 10,000 to 10,000 inhabitants aie met with about 
every 50 niih s m some paits, and oecasional cities of 60,000 
to 100,000 The total population of the Hausa States 
alone has Ixtii cstimxtecl at fiom 15 to 20 millions The 
nominal sovtuigu of the lulah emjure is the Sultan of 
Sokoto, whose jxiwer lias, liowevci, much declined of late 
yeais, nixny ot the subordinitc sultans having become 
almost independent 

The c^qntil is now Winnti^ some 25 miles northeast of 
SolotOy the loimer cajntal, winch has been abandoned foi 
yioliticil re isons 'Wunm is a small town of 6000 inhabit 
ants, not to lx eompaiecl with the other great cities ot 
the empiu Ol those the most important is Aano, the 
gieat emporium of trade for the central Sudan, where 
Tuaieg and Aiab from the north meet merchants from the 
Niger, Lake Chad, and the lar southern regions The 
average daily ittcndance at the market has been estimated 
at 25,000 to 30,000 Kano jiroduces an immense amount 
of cotton cloth, and is the great centre of the trade m 
kola nuts, which aie imyxuted from behind the Gold 
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Coast Othor important towns, more or less inde^^endent 
of tin central authority, are KaUena, Bavrht or 

Y'akoba (population, 50,000), Nasarawa, Afurt, and Ida 
on the l^nue, the last the chief centre of the province 
of Adamawa In the extreme east, between the Benue 
and Lake Chad, the state of Belda has acquired imfiortance 
of late years under Hayatu, a Moslem propagandist of the 
ruling family of Sokoto Several of the mountainous 
districts, especially south of the Benue, are inhabited by 
pagan negro tribes Immediately east of the Niger is the 
semi subordinate kingdom of GandUf with the chief town 
of the same name, and south of it the small states of 
YaUn and Nupt Nupe extends south across the Niger, 
la tween 8 and 9 N Its capital is Bida, a large walled 
town of much importance as a centie of trade and of the 
manufacture of leather goods and glass It was taken by 
the Niger Company’s forces in 1897 West of the Nigti 
lies the negro kingdom of Borgu (under the king of Bussa), 
where, however, the Fulahs have gained a footing at Gomha 
The bulk of the inhabitants are known as Banbas I arthc r 
south on this side Nigeria includes the northern pa it of 
the Yoruba countries, with the iiniioitant town of Jloiuiy 
eaptuied by the Niger Comjmny’s forces in 1897 Bomu, 
Avest of Lake Cht^, inhabited by the Kanun, anothci 
mixed rice-, though likewise part of British Nigeria, has 
foi some time been in an unsettled state firstly through 
the invaMon of the ex slave ILibah (</ v ), and since 1899 
through the French military operations igainst llabah and 
Ins son I adel Allah, both of whom lost their lives in battle ^ 

Since its tiansfcr to tho British Crown Nigfiia has btaoii divided | 
ioi admifiietrativo purjioses into the two j^oveniuients ol northern 
and sonthi in Nigeiia the dividing line running east and 
Aaminis about 7 10 N ciossing the Nigti a litth 

trm on abovo Idda Southern Nigeria thus inoludes an area I 
iiiiiiy tirnea larger than tlio old Nigci ( oast Protectorate Tin 
idrniiustmtive centio is at A'taba above the In ad of the delta I 
whidi w us the old eivil capital ot tlie whole terntoiy undoi the 
\igci Comjuuy It IS the seat of tlio Rupienio coiut, and has i 
^ iiiouH ]mblio buildings, indudiiig tho oential gaol On tin | 
opjKisito bank of tho Niger is wheio are both Protestant i 

and Homan Oatholio mission stations Tho piincipal port of tiiti\ 
toi tin Nigur IS Alawi on the mam mouth of tho river, which 
under tin ionner iigimo formed jwirt of the Company s territory 
It posse sscs 1 bIi]) foi tho repairing of shipa and imjioitant engineci 
mg woikahofw Othci tiading porta ot im])oitanco aie 0A7 Calabar 
OfMho JSonmj New Calabar^ and Bras'i to tho eist and Wam^ 
hnnUtii tbduelcy and Btnm to tho west of the main Nigei 
month Olci (\ilabar, known also as Duke Town (jiopulation about 
fO 000) lus at the lit ad of a liioad tidal tstiiaiy unconneotod witli | 
tin Nig»i HysUni but ( an ying ofl tho waft i of the Old (Jalabai oi i 
( loss ii\or whit h rises m (joiman terntoiy m about 10^ I The 
( liiof expeirta from all those poits are palm oil and kernels Kubbei, 
ebony cacao and eoHte also figure in aiiiall quantities among the 
e \j)oit8 liom tho coast ie,^ion, and those of tin interior which pass ^ 
out by the Niger mouth mdudo ivory, indigo gnnia, camwood . 
ind hides Ihe total exports of soutfiein Nige na we le valued at | 
t774 648 m 180S-09 anel the muiorts (m whidi tho print i|Mil item j 
was eotlon gocnls) at £732,640 The Chuidi Missionaiy St>e lety has 

hmg been adivo on tho Lower Niger and has statmns at most e»l 
tho chid centres , while two other Bntish Piotostant Htituties ainl 1 
two French litomui Catholic societies are also at work | 

111 noithein lMigi»ria tho chief Hntisli stations aro Lokoja (military 
e« ntie under the Loyal Niger Company) Aq(fa^ liubha and j 

all on tho Niger and Loko (port of Nasaiawa) and Ihi on tho 
Be uiit tlie lattor tho company s militaiy luachiuarters on that 
iivti Under tho administration of hii V I ugard good pio^ess 

li iS be ( n m uio in tho pacification of the e ounfry, and British 
mflueiK e has boon ostablishod at seveial ot tho Hausa towns while 
Aola, the eafiital of Adamawa was taken by a foree unelei Colond 
Morland in 1901 A site for tho headquarters of the ( overnment 
has been chosen near tho left bank ot the Kadnna nvti 9 miles 
1i<»m Y ushishi, tho limit of navigation, with which it has boon 
eonnected by a steam tramway Tho portion of the tciiitoiy 
hioiiglit under Biitisli control had in May 1901 1m en formed into i 
nine provinces, each under a Resident, wliile othem were about tei 
be established Northern Nigena, esiiecially the Hausa States is . 
an unusually promising held for c onmiereial enterprise the prim i jial 
products liomg mdigo, arabic, kola nuts ivory (brought from ' 
the south by caravans from the marts of Tibati and Ngauiidiie ' 


and from the shores of I^ikc Chad) kmo hides gutta poreha, and 
rice The mihtaiy force of n<»rthcin Nigeria consists of alwut 
2500 native infantry, witli artilhry ciigim c i*s, ami oth< r dctiviK 
omeorod by British oflu t rs the inilitaiy Ioilc ot southern Nigeiiv 
consists of about 800 nativi infantry, also unchi Bntisli oflieti-s 
In 1898 99 tho total rev nine of soiitluni Nig(iia(thcn tho Nig« i 
Coast Protectorate) was £169,568, and oxiHmlitiuo £146,75^ 

Authorities — B esides tho w oiks qiiotnl undii aitieh Nioiii 
see Hohlfs Qiier durck AfriJ n Itqj/ig 1851 75 and Heist 
diireh Nord Afiica, ii , 1 elermann 'i Mitiriluuqcn lr(fan^hfi % 
Gotha, 1872 — Thomson ‘Trip to Sokoto bv the Hivn Nigir 

Journal Manchester Qeoq Sot , 1880, and Nigoi and Cittial 
Sudan Sketches, hMish Ueoq Mag 1886 Iohnsion TIh 

Bantu Boideilaiid lu West Afiiea (reoq hmrnnl, (ktolwr 18S8 
-Stauhinc ER Im Ilrr^ii drr Jiausmlnmbr Btrim 18S9 
Leipzig 1891 — Montlii Saint Louis d Iripob Pans 1895 

Passarqe Adamauit Beilin, 1895 Hohinson and ^\ \ii 
“Tho Hausa Teriitories, Otog Jouimtl, Stpinnbn 1896 
Kincslly Traiels %n West Afnca loiiclon 1897 Went 
African Studies London 1899 Ihe htmq of U isl ifrica 
Tendon, 1900 — MorhiFii kEiiiiAMAN Jlriiish U isf Afrua 
London, 1898 Vavdeiki n ‘ Niqie and Ilorin ihoq Journal 
October 1897 , Campaiqninq on the Opjyc) A ilr and A iqci London 
1898 ““Oiivk ‘ Notes of a lommv to the Kmgdoin of 

Banchi, Grog Journal August 1899 Momifv “He gums ot 

the Benue, , Deeembn 1899 - Hobinsov Liqina London 
1900 — LiroAiU) ‘ Noitlu rn Nigeiitt Annual ( olomal Lrporh 
No 346 London, 1902 (> ni. ^ 

Niffhtinsrale, Florence (iftiO ), youngei 

daughter of William Ldwaid Nightingale of hinbley Park 
Hampshire, and Lea Hurst, Deibyshire, was born at 
Florence, 15th May 1820, and nimcdaftci that city, but 
her childhood was spent in England, chiefly in Derby shin 



{From, a photograph by the London Stereoeoopu Co ) 


From her earliest > eai s he r strong love of iiatiii c and anini ils 
mauifested itself Her games, too, were thirac teiistie, 
for her great delight was to nurse and bandage her dolls 
Her first living patient was a shepherd’s dog Irom 
tending animals she passed to human bcungs, and wlitr 
^ver there was sorrow oi sufftiing she was sure to be 
found Her most ardent desire was to use her talents for 
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the benefit of humanity She had a natural shrinking 
from society , and though her social position necessitated 
her presentation at Court, her first season in town was 
spent in examining into the working of hosjutals, reformar 
tones, and other charitable institutions This was followed 
by a tour of inspection of foreign hospitals At that time 
hnglaiid was sadly behind hand in matters of musing and 
sanitation, and Miss Nightingale, ^^ho desired to obtain 
the best possible teaching for hcrs« If, went through a 
(ourse of training m the Institute of Tiotestant Deaconesses 
at Kaiserswi rth She remaiiH d the ri six months, learning 
every detail of hospital rnanagt mciit with a thoroughness 
larely e(|ualhd Miss Nightingale ntglt ( tod nothing that 
could make her profuicnt in hei w It chosen task hrom 
Kaiserswi^rth she went to Pans, mIutp she studied the 
system of nursing and managfimni in the hospitals under 
till charge of the sistc rs of St Vincent dc i’aul After hei 
return to England she dc votid herself to rcoiganizing the 
(lovi rni sses’ Sinitonurii in Hailey Street (now the Home 
toi Oentlewoinc n dining Tein[)oraiy Illness), which was at 
thiit time badly niiirugid and in great need of funds 
Miss Nightingale grudged neither timi nor money to this 
work, and she liad tlu satisfaction of placing it on a 
thoioughly siitisfac toiy basis 

in the >< ii lh5t hngland was stiried to its depths 
]>y the report of tlu sufferings of the Mck and wounded 
in tin Cl line a Theie was an utter absence of the 
comiiiorust prepirations to carry out the first and sinijdest 
demands in a j»la(*i5 sit apait to rcieive the sick and 
woundiel of i large army The condition of the large 
barnek hospital at Seiitaii w is dejdorable A Royal 
Commission of Tmpiiry was appointed, a Patriotic Fund 
opimd, and money flowed m last To Miss Niglitin 
gih this proved the truiii jiet < all of dut} She wrote to 
•Sidni V lleibert, Sccreteiry at War, and otfered her services 
Ibr letter eiossod with one from him inviting her to 
jirexiid to the Ciiruea She set out on the 24th October 
with a staff of thirty si^eii nuisos, piitly voluntieis, partly 
])ii)fessional8 trained in hospitals They reached Scutari 
on tth November, in time to reee ivi the Balai la\ a wounded 
A day or two later these wtMc joined by 600 from 
I like I man Thc^ story of Miss Nightingales labours at 
Scutari IS Olio of the brightest jmges in hnghsh annals 
Slie gave herself, body and soul, to the woik She would 
taiid for twenty liours at a strete h to see the wounded 
ae ( ommodated She legulurly took lur jdaee in the 
ope I at 1011 room, to heaitin the suffeieis by hei ])resenc(} 
and symjiathy, and at night she woulel make her solitary 
lemnd of the wards, lamp in hand, stopping here aad 
there» to speak a kindly woid to some patient Soon she 
liad 10,000 men under her charge, and the general 
suporinte ndi nee of all the hospitals cm the Bosphorus. 
Gradually the effe'cts of the measures adopted weie 
seen in a lowered death rate In lebruary 1855 it was 
as high as ti pi i cent, Ixdore many months it had sunk 
to 2 lor a time Miss Nightingale was herself prostrated 
with fiver, but she refused to leave liti ]) 08 t, and remained 
at Scutari till Turkey was evacuated by the British in 
July 1856 5 he euthusiasiii aroused in England by Mids 

N ightirigaleN labours w as intle senliable A man of-war was 
ordered to bring he i home, and London prepared to give 
her a tnumjihant reception, but she returned quietly m 
a hunch ship, ciossid to J nglaiid, and escai>od to her 
country home before tlu news of liei return could leak 
out The experiences of those terrible months [lermanently 
affected Miss Nightingde’s health, but the quiet life 
she afterwards led was full of usctuluoss With tho 
X50,000 raised m recognition of her serMces she founded 
the Nightingale Home for tiammg nurses at St Thomases 
and King’s College Hospitals bhe al so turned her attention 


to the question of army sanitary reform and army hospitals, 
and to the work of the Army Medical College at Chatham 
In 1858 she published her ^otes on Nurnng^ which gave 
an enormous stimulus to the study of this subject m 
England According to Miss Nightingale, nursing ought 
to signify the proper use of fresh oir, light, warmth, 
cleanliness, C]met, and the selection and administration of 
diet — all at the least expense of vital force to the patient 

Miss Nightingale followed with interest all the later 
improvements in sanitation, and was frequently con- 
sulted almut hospital plans both at home and abroad 
bhc has written on sanitation in India, children’s hospitals, 
lying in hospitals, and other cognate subjects With 
the help of the County Council Technical Instruction 
Committee she organized in 1892 a health crusade 
in Buckinghamshire Teachers were sent round among 
the cottagers to give practieal advice on such points 
as ventilation, drainage, disinfectants, cleanliness, <Lc , 
a plan which, if widely earned out, would bring the 
most \ahiil)le knowledge to every home in England She 
IS uiiderstoexl to have eirawn iij> a eonfidcntial icport for 
the Governme nt on the working of the Army Medical 
Corps in the Crimea, and to hive been officially consulted 
during the American Civil War and the Irani o German 
war She is the subject of a be-autiful poem by Long 
fellow, “Santa Filomena,” and the popular estimate of 
her character incl mission was summed up in a particularly 
felicitous anagram, Flit o«, chuiimj angel 

Ni|rra,Costantino(1827 ), Count, Italnn 

diplomatist and knight of the Annunziata, born 

at Villa Castelnuovo m the jiroMiice of Ivrea on 12tli 
luno 1827 During the war of 1818 he inbriuptecl 
his studies to take uj) arms against Austin, inel on the 
concluhion of iieacc enterexl the Piedmontese loreign 
Office Ho accompanied Victor Emmanuel and C ivour to 
London in 18") 5, and a ■year later was ehosin by Ca^our 
as secretary in the negotutioiis for the I lanco Italian 
alhanee of 1859 During the wai of that yeir Nigra was 
attached to the Iicnch heachjuai tei s, and xfter the peace 
of Villafranca was sent as minister plenijiotentiary to 
Pans Except for a brief peiiod in 1860-61, when the 
J’leelmontese occupation of the Marches and T^mbna 
ciusccl a breach in I ranco Italian lelitioiis, Nigra re 
manic d Italian r(]>reKtntative in Pans until the fall of the 
Right 111 1876 Duiiiig this long period the influence 
jiossessed by him at the Imperial CViiul enabled him to 
lender invaluable service to his nmntry, esixcially m 
regard to the September Convention, the Halo Piussiin 
alliance against Austria m 1866, and the French e xpedition 
to Rome in 1867 During the Frineo Prussian war Nigia 
was of material assistance to the Iiench impel lal family, 
but neveitheless succeeded in maintaining, in his dealings 
with the Republican Government, the same mfluenei as 
he had wielded under the Empire Upon the ad\ent of 
the Left in 1876, he was transferreel to St Petersburg, 
and in 1882 to London, where he actively sex'onded the 
Anglophil ]>olicy of Mancim Upon the fall of Maneini 
ho was appointed ambassador at Vie nna in succession to 
Count di Robilant, the duties of which difficult post he 
discharged with great tact and skill, the exceptional 
value of his diplomatic services being recognized even by 
former political opponents In 1882 he was created count 
by King Humbert, and in December 1890 was appointed 
a member of the Italian benate 

Nihilism may be roughly defined as the Russian 
form of revolutionary Socialism, which liad at first an 
academical character, and rapidly developed into an 
anarchist revolutionary movement It originated in the 
early years of the reign of Alexander II , and the term 
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was first used by Tur^enief in bis celebrated novel, 
Father i and Chtldrenj published in 1862 Among the 
students of the universities and the higher technical 
schools Turguenief had noticed a new and strikingly 
original tyjie — >oung men and women in slovenly attire, 
who called in question and ridiculed the generally received 
convictions and respectable conventionalities of social 
life, and who talked of reorganiang society on strictly 
scientific principles They reversed the traditional order 
of things even in trivial matters of external appearance, 
the males allowing the hair to grow long and the female 
adepts cutting it short, and adding sometimes the addi 
tional badge of blue 8i>ectaeles Their appearance, manners, 
and conversation were apt to shock ordinary jicoplc, but 
to this they were profoundly indifferent, for they had 
raised themselves above the level of so called public 
opinion, dtsjiised Philistine respectability, and rather 
liked to scandalize people still under the influence of what 
they considered antiquated piejudiees Foi aesthetic 
culture, sentimentalism, and refinement of every kind | 
they had a profound and undisguised contempt Profess 
ing extreme utilitarianism and delighting in paradox, 
they were leady to declare that a shoemaker who dis- 
tinguished himself in his craft was a greater man than a 
Shakes] )eare or a Goethe, because humanity had more 
need of shoes than of jxKtry Thanks to Turguenief, 
these young jicrsons came to be known in common jiarlanco 
as “ Nihilists,” though they never ceased to proti st against 
the term as a calumnious nickname According to their 
own account, they were simply cainest students who 
desired reasonable leforms, and the peculiarities in thur 
apjiearance and manner arose sim])ly from an excusable 
neglect of trivialities in view of graver interests In 
reality, whate\er name we may ap])ly to tliem, they were 
tlio ( xtrorao re^iresentatives of a curious moral awakening 
iind an important intellectual movement among the 
lUissian educated classes (see the article Alexandkh II, 
vol XXV p 2 j 8) In inatenal and moral jirogress 
llussia h id remained behind the other European nations, 
and the educated classes felt, aftei the humiliation of the 
Crimean war, that the leactionary regime of the Emjieioi 
Nicholas must l)o replaced by a senes of drastic reforms 
With the impulsiveness of youth and the recklessness of 
inexperience, the students went m this direction much 
f irther than their elders, and their reforming zeal naturally 
took an academic, pseudo scientihc form Having learned 
the rudiments of positivism, they conceived the idea that 
Pussia had outlived the religious and metaphysical stages 
<)1 human dt vclopmeiit, and was ready to enter on the 
positivist stage She ought, therefore, to throw aside all 
religious and metaphysical conceptions, and to legulate 
her intellectu il, social, and political life by the pure light 
of natural science Among the antiquated institutions 
which had to be abolished as obstructions to real jirogress 
wt re religion, family life, private ])ro])Lrty, and centralized 
administration Religion was to be replaced by the exact 
sciences, family life by free love, jirivate propel ty by 
collectivism, and centralized admmistmtion by a federation 
of independent communes Such doctrines could not, of 
course, be preached oi^enly under a paternal, despotic 
government, but the press censure had become so permeated 
with the prevailing spirit of enthusiastic liberalism, that 
they could be artfully disseminated under the disguise of 
literary criticism and fiction, and the public very soon 
learned the art of reading between the lines The work 
which had perhaps the greatest infiuence in popularizing 
the doctrines was a novel called Shto Dyelatt7 (What is to 
be clone ?), written in prison by Tchernishefski, one of the 
academic leaders of the movement, and published with the 
sanction of the authorities * 
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Since the time of Peter the Greats Russia had bten 
subjected to a wonderful senes of admimsiraiivt iiui 
social transformations, and it seemed to maiij |hc>j»K 
quite natural that another great transformation might be 
effected with the consent and C/O ojicration of the antix uitu 
power The doctrines 8])read, thcrefoie, with marvt lions 
rapidity In the winter of 1861-02 a high otheial wrote 
to a friend who had been absent fioin Russia toi i iiw 
months “If you returned now j on would bo astonisht<l 
at the progress which tlie opjiosition— one might hi\ the 
revolutionary party — has made Tlu levolutionaiy 

ideas have taken possession of all classth, all aen s, all 
professions, and they are publicly expressed in tlu streets, 
in the barmcks, and in the Government olhccs I IrIum 
the police itself is carried away by them ” (.Vitunlv the 
Government was under the influonci of tlu ]m>iihng 
enthusiasm for reform, for it liberated all the v, its, 
endowed them liberally with arable land, and madt tlu n 
democratic communal institutions independent of Ihc 
I landed proprietors, and it was preparing other iinjHutiiit 
reforms in a similar spirit, including the extension ot sdt 
government m the rural districts and the towns aiul tlic 
reorganization of the antiquated judicial sjsteni iiul 
procedure according to the modern i»rincij»les idojited in 
western Europe 

The ]>rogramme of the Government was extinsive 
enough and libiral enough to satistj, for the moment at 
least, ill reasonable leformers, but the well intentioncd, 
self confident young people to whom the teim Nihilists 
was applied were not reasonable They wanted in 
immediate, thoroughgoing transformation of the existing 
order of things according to the most idvanced sot lalistie 
principles, and in thtir youthful, reckless imiutience tluy 
determined to undertake the work themselves, indti)Ln 
dently of and in ojiposition to the Government As tiny 
had no means of seizing the central power, they adopted 
the method of tiidtavounng to bring about the dt si re el 
political, social, and economic ehangts by converting tlu 
masses to their views They began, theietore, i pio 
paganda among the working population of the towns md 
the rural population m the villages The propagindists 
were recruited chiefly from the faculty of physical s( u ru t 
in the universities, from the Technological Institute, ind 
from the medical schools, and a fern lie contingent was 
supplied by the midwifery classes ot the Medico hiirgieal 
Aetidemy Those of each locality were jiersonally known 
to each other, but there was no attempt to estibbsh 
among them hierarchical distinctions or disa]>line J uli 
individual had entire freedom as to the kind and nu ins 
of propaganda to be employed Some disguised them 
selves as artisans or ordinary labourers, and sought to 
convert their uneducated fellow workmen in the induct ml 
centres, whilst others settled in the villages as hook 
teachers, and endeavoured to stir u}) disaffection aiiujiig 
the recently emancqiated peasantry by blling them tlut 
the Tsar intended they should have ill the land, and tli it 
his benevolent intentions had been frustrited by th< se Ifish 
landed proprietors and the dishonest officials Liiuhd 
proprietors and officials, it was suggested, should be got 
rid of, and then the jieasants woulel ha'sc aiable, jnstoral, 
and forest land In abundance, and would not lequiii to 
pay any taxes To jH'rsons of a certain education the 
agitators sought to ]>rove that thi gcneial economic 
situation was desperate, that it was the duty of t\cry 
conscientious citi/on to helj) the people in such a dilemma, 
and that the first step towards the atbiinment of this 
devoutly to be wished consummation was the limitation 
or destruction of the uncontrolled supreme power On 
the whole the agitators had very little success, and not a 
few of them fell into the hands of the police, sever il of 
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th( in being denounced to the authorities by the persons in 
whose interest they professed to be acting , but the great 
majority o{ them were so obstinate and so ready to make 
any |.)erBonal sacrifices, that the arrest and punishment of 
some of their number did not deter others from continuing 
the work Between 1861 and 1864 there were no less 
than twenty political trials, with the nsult that most 
of the accused were condemned to imprisonment, or to 
compulsory residence m small provincial towns under 
Iiolicci supervision 

The activity of the jiolice naturally produce: d in e\er 
me I easing hostility to the Governmtnt, and in 1866 this 
1 eel mg took a practical form in an attempt on the part of 
an obscure individual called Karakozof to assasHinate the 
♦ mjHiror The attempt faihd, and the pidicial inquiry 
proved that it was thf work of merely a lew individuals, 
Imt it showed the daug< rous tharaebr of th( movement, 
and it induced the autlionties to take more energetic 
mOiHures For th( n< xt four ytars there was an apparent 
lull, dunng which only oini jiolitical trial took place, but 
it was subsequently pnjvctl tlut the Nihilists dunng this 
time wtro by no nuans inactivt An energetic agitator 
(ailed Netchaicf oigini/ed in 1869 a secret association 
under tlu title of tin Society tor the Liberation ol the 
l\o|)li,and when Ik suspected of treat luiy one of the 
iiK 111 hers iio caused liim to be assassinated This erinu 
ltd to thcj aiust ol some me mix is ol the society, but 
tlicii punishment liul very little deterrent effeet on the 
Nihilists in general, for during the next fe w ye ars there 
was a recrudeseone ( ot the jiropaganda among the labour 
mg (liss(s Indtjandent circles were cieated and pro 
\id(d with see rejt j inn ting presses in many of the leatlmg 
proMntial towns — notably in Moscow, Nijm Novgorod, 
l*en/a, bamaia, Sarateif, Ivharkof, Kiel, Odessa, Rostof on 
tlie Don, and Taganrog, and closii relations were estab 
lished with the rewolutionary Socialists in we ste i n Luroix, 
espeeully with the tollowers of Rakouniiu, who eonsidtrul 
thit a groat popular rising should be brouglit alxiut in 
Uiissu ks soon as possiblo Bikouiunc s views did "not, 
it IS true, obtain unanimous aeeeptanee Some of the 
Niliilests maintained that things were not y( 5 t iipc foi a 
rising of the masses that the ]>aeific piojiagaiida must Ik 
(oiitinued lor a conside ruble time, uid tliat Ixfoie attempt I 
ing to oveithiow tin existing soeial orgaiu/ation some | 
idi i should be foiiiuti as to tin older of things whieJi 
shonlil take its plate The iiiajonty, lKj>vever, weie too ! 
iiiipitieiit loi action to listen to such eounsils of prudenee, I 
ind wlun they eiuouiib red ojijiosition on the ]>art of tlu 
(Jovtinment they niged tlu necessity ol retaliating by 
u ts ol terroiisni In i bioehure issued in 1874 one ot 
the most intluential Juideis (Tkiteluf) e x plained that tlu 
object of the^ re voliitionaiy party should be, not the pre 
jiai dion of u volution in general, but the realization of it 
nt the euliest possible moment, that it was a mistake 
to attaeii gieat impoitince to epiestions of tuture socuil 
oigani/ation, and tint ill the energies of the jiaitv should 
be eitvobsl to “a stiiiggle with the (jrovernment and the 
e Stahl Lshed oieh 1 ot things, a struggle to the last drop of 
blood and to tlu list biuith * In aeeoidanee with the 
tashionablo doe tune of evolution, the ree oiistnu tion of 
societ> on the i<tbu(a mm might be left, it was thought, 
to the spontaneous w tion ot iiitiiral foices, oi, to use a 
Baconmi phrase, to Tmtwa imtumnn 

To this and similar declarations of ineeoiicilablo bos 
tilitv the Government rejdied by numeious arrests, and 
in the winter of 1S77 78 no less than 191 agitators, 
selected from 2000 arrested on susjueion were tried 
publidy m 8t Petorsbmg by a tubunal sjxcially con 
stituted for the purjMise Ncjarly all ot tliem were con 
demned to imprisonment or exile, and tlie revoIutionar> 
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organization in the northern provinces was thereby momen 
tardy paralysed, but a few energetic leaders who had 
escaj>ed arrest reorganized their scattered forces and 
liegan the work anew They constituted themselves into 
a secret executive committee, which endeavoured to kee]> 
m touch with, and partially direct, the independent groups 
in the provine lal towns Though they never succeeded in 
creating an efficient centralized administration, they con 
tnvod to give to the movement the ap^xiarance of united 
action by assuming the responsibility for terrorist crimes 
e ommitted by persons who were m reality not suiting under 
their orders Dunng the years 1878, 1879, and 1880 
these terrorist crimes were of frequent excurrence General 
Trepof, prefect of 8t Petersburg, was shot by Vera Zasu 
htch under pretence of presenting a petition to him 
General Mezentsof, chief of the political police, was 
assassiiiateel in broad daylight in one of the pnnci|)al 
streets of St Petersburg, anel an attempt was afterwards 
made on the life of his successor, General Drontcln , 
Piiiicc Krajiotkin, governor ot the province of Kharkof, 
was assassinated for having introduced stricter prison 
discipline with regard to political prisoners , a murderous 
ittack was made on the emperor in front of the Winter 
Palace by an ex student calleei Solovieff , repeated attempts 
were made to blow up the tram conveying the Imperial 
familv from the Crimea to St Petersburg , and a dynamite 
explosion, b} which ten jieople were killed and thirty four 
wounded, took jilact in the Winter Palace, the Imperial 
family owing their cseapo to the accident of not sitting 
down to dinner juinctually at the usual hour Assissma 
tion was used also by the agitators against confederates 
siisjK^cted of giving information to the police, and \ 
number of gendarmes were murdered wlien cfFectmg 
arrests After each of these crimes a jiroc lamation was 
issue d by tlie executive eommittee exjdaining the motives 
and accepting the responsibility 

When repiessive measures and the efforts of the police 
wtie found insufhcunt to cope with the evil, Alexandci II 
eleterminod to tiy a new system Count Lons Mehkof 
w IS entrusted with semi dictatorial poweis, relaxed the 
scv( nty of the polite regime, ind endeavoured to obtain the 
sujqiort of all loyal Liber ils by liolding out the prospect 
of a series of leforms in a liberal sense His coneiliatoi^ 
methods faile^d signally, and were repaid by in attack on 
his life A seniblaiuo of paihamentaiy institutions was 
in»t what the Anarchists wanted They simply iedou]>led 
then activity, and hatched a jilot for the assassin itioii of 
tlu tmjKroi in Mareh 1881 tin plot was successful 
yexandt ill, when driving in St JV tersbuig, was mortally 
wounded ])y the explosion of small bombs, and died 
limost as soon as he had reached the Wiiitei Palace On 
the following day the executive committee issued a bom 
bastie proclamation, in which it dee laud tiiuinphantly 
that the Tsar had been condemned to deatJi by a seciet 
tubunal on JOth August 1879, anel that two years of 
effoit and painful losses had at last been ci owned with 
sue cess 

These facts put an end to the policy of killing Anarchism 
by kindness, and one ot the hrst acts of tho new reign 
w as a manifesto in which Alexander 1 1 F announced very 
plainly that he hael no intemtion of limiting the^ autocratic 
power, or making concessions of any kind to the revolu 
tionary paity The subsequent history of the movement 
presents little that is interesting or original, merely a 
continual but gradually subsiding effort to jirovoke local 
disturbances with a view to bnnging about sooner or later 
a general rising of tho masses and the overthrow not only 
of the Government, but also of the existing social and 
economic regime A serious manifestation on the part of 
tlm terrorists took the shape of a jilot to assassinate the 
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tm^xror by bombs in the atrotts of 8t Petersburg in 
March 1887 It was the work of a very small group, the 
members of which were being watched by the i)olicc, and 
were all arrested on the day when the crime was to be 
ix.ri>ctrated The movement afterwards showed occasion 
ally signs of revival In 1901, foi example, there were 
troubles in the universities, and m 1902 there were serious 
disturbances among the peasantry in some of the central 
lural districts, and the assassination of M hipiagume, 
the Minister of the Interior, was a disquieting incident , 
but the revolutionary aspirations no longer received 
symim-thy and support from any large section of the 
educated classes The illusions and tnthusiasm which 
produced Nihilism lu the young gonciation during the 
» ^rl> years of the reign of Alexander II had been 
shattered and dispelled by experience, and many of those 
who formerly dreamed of bringing ibout at once by 
levolutionary methods a social millennium liecaim quiet, 
i(sj)ectablo members of society in the various spheres of 
oidinary practical life 

Tlio following iiiminal statistics of the movement duting six 
and a hall years ol its greatest activity (fiom 1st July 1881 to Ist 
laiiiiary 1888) aio taken from unpublished oflicial utoids — 


Number of affairs exammed in the i»oli(e d< paitiiiont 1500 
Numbd of persons punished 3046 

Thest J01t> punishments may he divided into the following 
cattgorif^ 

Death 20 

l*cn*il M 1 vitude 128 

hxile in Sibeiia 681 

i xilc under polict supci vision in buiopdii Russia 1500 
I ( sst r pumshiiu-iits 717 


3040 

Fioni tlu beginning of the movement up to 1002 the iiumbei 
of Anarchists i oiideiuiu d to death and (Xduttsl was foity eight 
and the number ot jieisons assassinated by the Anarchists was 
thirty TUTU Theic is no reason to suspect the accuiaeyof those 
statistKs foi they were not intended foi publication Ihey 
Hie taken Ironi a conhchnlidl memorandum presented to the 
Linpcioi (], M w) 

Niig^Atai capital of the province of bchigo, Ja}>an, 
with a |>opulatioii ot J, 5bb, as igiiust 4b, PJJ m 1889 
It w IS originally chosen as one of tlu h\c ojien ixirts 
— Nigasiki, Kobe, Yokohxmi, Niigata, and Hakodate 
—but it filled, chiefly owing to a bai which jire vents the 
cntiy ot vessels ol any si/e The town has been biought 
within the railway circuit, and it is possible that it may 
become impoitaiii, is Ldiigo promises to yield laigc 
quantities of korosi nt , ind c fforts an lu [irogrcss to dt velop 
that interpnsi The foreign tiade is eiitiiely in the hands 
of J quntse merchants, ind amounted to only i^l 1,459 
111 1899, namely, exports X1J,74J, iiicl impoits cL71b 

Nijar, a town of Spam, in the jnoMiuc of Almcria 
It lies in a plain well witered by sin ill sti earns, and feitile, 
that produces abundantly wheat, olnes, ilmonds, esparto 
glass, and fruit There aic lead, non, maiiginese, and 
]»ho8phontc beds in the neighbourhood, and in the town 
iiiaiiufaetures of fine porcxlain and woollen ind cotton 
stuffs iro carried on The streets aie regular, and in 
gtneial contain modern houses, but there aie no public 
buildings worth notice except the massive jwirisli church 
The fiopulation was ll,5b8 in 1897 

NiJnl-NOVgfOrOdi a province of middle lliissia, 
bounded on the W by Vladimii, on the N by Kostroma 
ind Vyatka, on the E by Kazan and Simbirsk, and on the 
S by Penza and Tarabofl It is intersected by the Volga 
ind the Oka, at the junction of which the town of Nijni 
Novgorod has grown up The ana of the province is 
19,797 square milts Besides tlu Carbonifeious, Per 
iniin, and Tnassie ^Ic posits (“ variegated mails”), Inrassu 
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deposits are found m patches, ehitfiy in the south-east, as 
also in the south west and north 1 hey are cove red with 
Oretacoous black clays and sandstones Thilck layers ot 
Tertiary sands, containing ixtiihed wood, art> found iii 
the Ardatoif district, and the whole is overlain with 
Glacial deposits, sandy giivels, and ela^s 

The soil has been carefully invcstigabd by Prof Dokiuhacll 
Black earth, known a» the ‘black ot the plateau, prevail-* 
on the high plains between the run \ alloys m the south east 
the “valley black earth, ovm mou liitili) than tin ioinur 
covers tlie gently sloping portions of tin tuntory also m tin 
south east Moio or loss sandy c lajs ait imt with elw whore and 
there aio also laigo latches of sand Fonsts cover all tin 
tomtory to the noith of the Volga and the Oka, as ilso in tin 
west and along the Alat;yi nvei m tin south lion on s (blown 
and snhcrosidciitic), alabaster Imustoin sand (used toi glass) 
and phos^diorites aie the chiet use tul luunials ihero arc also 
extensive dej^Kisits of peat Tlu population iiu leased from 
1,376,000 in 1880 to 1,600,304 in 1897 , ol these 841,245 win 
women, and 140,347 lived in towns The population was thus 
distributed in 1896 — 10,875 nobles, 14,920 clergy, 6308 me rehants 
53,585 aitisans, 1,430,165 peasants, and 141,433 military Ol th< 
total number 1,525,785 weic Orthodox oi Old Believers, 75,848 
Raskolniks(Noncoiilorrnists), 111 5 Catholic s, 723 Protc stants 51,2 le 
Mussulmans, and 3388 lows Both tlu' birth rate (53 in 1000) 
and tlm death late (42 in 1000) aie higli A little over 32 ])ci 
cent ot the an a is available foi agiunltino and ot this 59 ]Mr cent 
is owned by noblemen and 16 per cent only by the peasantry, the 
remainder IwniiL owned by inorcliants and others Of the culti\ 
able land ownc'd by the pcasantiy 55 nci cent is nndei crops, hut 
of similar land owned by noblemen only 30 per cent is cultivated 
The annual average yield of the principal crops in 1894-93 was— 
wheat, 7,613,000 cwt , rye, 7,871,000 cwt , oats, 2,369,600 ewt 
In some yoais the crons aie quite insuthcient for the popuhtion 
The zemstvo of Nijni Novgorod suppoits an agiitultuial school, an 
cxiionmental f iini, and an agency lor the purchase of impioved sc eds 
and mac Inner} There is goocl gaidening in some of the towns 
but the cattle breeding is inhiioi, as many as 41 pci cent of the 

i xasant families having no lunscs, iiiel 24 pei cent no cows 
II 18^6 thori» were 215 120 horses, 281,180 cattle and 259,800 
sheep 111 the province The domestic trades arc widely prac tised 
70 j)ei (ont ot the male woiking population among tlu iMasanls 
eaiiiing then livelihooei in this way (122,570 poisons), as vsellus 
by shipping (95,760) The last iianud lepicseiits a very large in 
dustry no Icvvc i than 9311 vessels (5<) > 000 tons, valued at 1 7 nulluiu 
ronhlts) weie leiadod, and 8690 vessels (1 360 000 tons, jO million 
roubles) unloadcel lu 1896 To these must l>e added 1800 ivtt 
11m factoiusaic steadily ch vt loping non maciniiei}, and c nxkci} 
woiks, taiiiiirics, shipbuilding yaids, saw mills, and distillc lus an 
the ehiot ot them, but then iiggngitt pioduction is onl} v\(>illi 
£2,206,500 annually, and they employ only some 18,000 pcisoiis 
Education, owing to the effoits ot tlu emstw^ is in a he Lie i con 
dition than m many other piovinccs Theie aie 29 schools toi 
second iiy edueation (gymnasia tcchiiual schools) and the total 
numbti of schools in 1895 was 1041 with m attendance ol 18,101 
hoys and 9110 girls A society feu pnniaiy education supidu 
the village schools v\ith libiaiies (1 10,000 copies distiibutcd in t« n 
}cais), and oiganircs lectures in the villa,^c s The chut towns ol 
the 1 1 (list ric ts into wlncli tlu govciiinu nt is divided arc Nipii 
Novgorcwl (35 121), Aidatoti (^51S), Ai^amas (10 531) Bilakhna 
(5037) C ojhatotf (39 >0), Kinaghimii (2362), Liikoyanotl (2113) 
Makauett (1444), Scinenotl (o71S), Scigach (1726) and Vasil 
BUtsk (3723) Otlui towns ol impoitciuc aici Pavlo\o (7111' 
and Voisma (3413), centres ol Liitlc ly maimfaetuic , end Poe hint i 
(9894) (1 A k ) 

NiJni-NOVKOrod, or simply Nuniy, capita ot 
the above government, J70 miles i>y lail cast of Moseo^^ 
at the conflnenco of the Oki with the Volgi It is i (it\ 
of steadily glowing impoitimc both is a c ommcrcial eciitic 
foi Russia and as in inttlloetual centre foi east Russia 
Population (liS97), 95,124, increasing to neaily 200 000 
during the gieat annual fair Nqni Novgorod Ii is II 
secondaiy seliools (gymnasia, teehiucal and piolessional 
sehools, cadet schools, Ac ) and 10 primary whools, in 
which ail aggugate of about 7000 pupils an 1 mght, J > 
libraries, mostly free, one (municipal) being c)f sjkciiI 
value, scvcial muHeuins, historieal, art, iich eological, 
natural scitiiccs, and a number of philantlii opie iiistitu 
tions The fan is still a piomincnt factor in the internal 
trade of the tinpiie Several huildings have been erected 
for the purposes of the fan- — the lumse of tlic comniittci 
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With ** paH»agC8 ’’ Imod with BhopH^ bankn, a theatre, a 
(inns, a now 8('micircular tanal and a second floating 
bridge, underground galleries, a \vator supply, an electrical 
tramway, tcnipcranc c tea shops and restaurants kept by 
th(5 So< icty of Tradesmen, and so on The value of goods 
lirouglit to the fair has, houever, steadily declined from 
240, 000,000 loubles m 1881 to 176,'^57,573 m 1896, 
but the amount of trade colorations concluded at the fair 
gruitly exceeds these figures The total amount of 
linsintss done was put at 416,000,000 roubles in 1894, 
of which 161,000,000 only re prt suited the value of goods 
sold, while 254,000,000 Aias tlus ntuiii of four l^nks, 
excluding, hoi^evei, the jnindjal bank (the State Bank) 
iTid one juivate bank Jt is howevei, eertain that the 
ia( ilities offered to SiIk nan iik itliants, by the Siberian 
Hallway, for dealing directly ^vith Moscow, will lead to a 
further detrease of hiibincss at the fair 

Aui nonr i ifk — J< xi ( ]]« nt guidos to Nijm Novgorod and its fair 
weie tmbliNlKd ui roiincxioii ivith the Kvlubitiou of 1896 See 
also tb< himyatimya Am hi a ol the Govtrnuient, published eveiy 
yeai 1< xcelleiit works deal me wit li the province nave boon pub 
hsbed by A (jAIhishkv’ {Ni hrtfurcnhkiy Shornik^ 10 vols ), the 
Committee of An hivts {Ttudy 16 vols ) , the Jjt'iiutm {Matjeruihf^ 
for the valuation of tlio lands, Natuial History pait, 14 vols, 
Kconornieal part, 6 vols ) , V VlNOOKAUOFF 8 f^rlieyurodah ly 
A<//rvw/rtr, illustialnl (l A K ) 

NikOlAOfFi a SLap<Jit and the chief naval station of 
liiissii on the llhuk Sea, at the head of the estuary of 
th( Bug, 41 miles noith A\tst of Klierson Its population, 
whnh was 15,000 iii 1881 and 77,210 iii 1891, reacheci 
92,000 in 1897, and its im]iortance both as an industrial 
(cutit and as a lommeieial ]»oit has been steadily grow ing 
Siiue 189 1 it has betn the diu f poit for tlu Russian volun 
taiy Heel, which transjioits to Vladivostok all the materials 
iiottssary for the Usuri and tlu Manchurian railways 
Its steam flourmills, iron and machineiy works, saw 
nulls, soap, tobacco, vinegar, cairiage and agncultuial 
inadiineiy woiks show joaily letunis of ap])ro\imatdy 
£4,000,000, to whidi the Admiialty woiks must lie added 
Incry year no less than 3,000,000 tons of goods aie 
bioiiglit by lail, and 100,000 tons by the coasting trade 
31 k })ort 18 visited annuall> by in average of 160 vessels 
( ugagecl m foreign trade and 750 coasting vessels The 
joieign exports amount to fiom 1,150,000 tons, chiefly of 
gram (815,000 tons), flour, linseed, heinpseed, and sugar 
(16,200 tons) to 1,450,000 terns (grain, 1,170,000 tons) 
The foreign iiiiiiorts aie small (25,000 tons), and consist 
eliidly of coal, metals, and some machinery Navigation 
IS maintained during the whole winter by tho aid of a 
powe rtul ice-breaker 

NIkolaiStad. Sec \ asa 

NikolSbiirSf (Czech, Mikulov), the diief town of 
a government elistnet in southern Moravia, at tho foot 
of the Bolau Mountains neai the Ixirder ot Uiipe^i Austria 
It IS best known fiom the piclimmary tieaty of peace 
eoiidudccl there on the 26th July 1866 between the 
Viussians and Aiistnans The chflteau of the Dietneh 
stem family c ont-ains an extensive library, wath some vain 
able M and block books The Heiligcr Berg, in the 
immediate vicinity, has sixteen chapels, and a church 
m the B)/iTitino style Ilie principal resources of tho 
inhabitants (in 1890, 8210 , in 1900, 8091) are viticultuie, 
the manufaetnn cjl doth, and tnide in lime and lime- 
stont 

Nilep the longest iivtr of Africa, and second in length 
of all the rivers of tlu glolu, diaiuiiig a vast area in north 
east Africa, from tlu bast African lake plateau to the 
shores of tho Mtditerranean Although jirobabl} falling 
short of the length of the Mississippi - Missouri (4194 
miles according to the estimate of General Tillo), when the 
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windings of the stream are taken into account the Nile is 
at the head of all rivers as regards the length of its basin, 
which extends through 35 degrees of latitude, or 2450 
miles in a direct line, while measured along its major 
curves its course has a similar pre-eminence The length 
along the minor windings has not yet been accuratelj^ deter 
mined, but a moderate estimate puts it at 4000 miles 

The area of the Nile basin is reckoned by Dr A Bliidau at 
1,082,000 8c][uare miles, on tlie assumption, since shown to bo faiily 
correct, that the soutlicrn branches of the Sobat extend . 
to tho neighbourhood of Lake Rudolf This falls con 
siderably short of the area of the Congo basin (1 425,000 square 
miles), the lesser extent being due to the fact that, though of so 
reat a length, tho Nile basin is reduced to a minimum width 
uring tlie passage oi tho river across the Sahara The limits of 
tho basin can now l)o laid down with an apf roxiination to accuracy 

1 he most southerly extremity has been found to be south west, not 
south, of Victona Nyanza, the streams draining the steppes in 
the latter dnectioii, between 3^ and 5 S , having been piovod to 
enter an indeiiendent lake, and to form no part of the Nile basin 
No streams of any importanco enter the south side of Lake 
Vutoua, and the country drained to it by temporary watei courses 
docs not extend fartlur tlian about % farther west, howevei, 
the southernmost fecdi rs of the Kagera nvor rise as fai south as 

2 50 and 20 £ hinm this jiomt northwards the western limit 
of the basin runs fust in tho close vicinity of the eastern wall of 
tho gieat central rift valley, wliero it is formed by considciablo 
ranges of mountains , then crossing that valley by the lino of tho 
Kiiunga volcanoes, it follows the western wall of the valley to 
a point near the north end ot Albert Nyun/a It then tuiiis 
noith west embracing tlie wide area watered by tho Bahr el 
Ghazal and its tributaries, until about 9 N and 23 £ whence it 
runs north and north cast till it approaclus the Nile itsdl on tlie 
southern veige of the Saliaia It is a mattci of unccrtajiity 
whether the Wadi klclk, which m its uppci course carries down 
water at certain seasons troiu the highlands ot Darfur should he 
UBcnbod to the Nile basin oi not 

hast ot Victoria Nyan/a the limit of the Nile basin luns 
along tho high plateaux (8000-9000 feet) west of the hast Afiiran 
rift valley, until on reaching 1 N it voors sonicwhat to tho west 
towards Mount higon, which on the nortli east sends its watei s 
towaids Lake Rudolf Noith of Mount higon it probably luns 
between 24i and 36 h to 9 N , where it veers suddenly 
eastwards to enclose the greater part ot tho Abyssinian highlands 
Beyond 15 N it keeps geueialfy near the west shore of the Reil 
Sea, except whoie diverted to the west bj the basin of the Ivhor 
liaiaka 

The Nile basin includes a variety of /ones succeeding each other 
from south to north, and ditfering in elevation climate, and natural 
>roduetrons The southernmost zone, ending m about 2 4 N , 
belongs to the elevated lake jdateau of (astern Africa, and here 
the altitude is generally over 3500 foot, while extensive areas in 
the east and west exceed 5000 feet I ho most sudden fall noith 
wards occurs about 2 N , and beyond 4 the central valley is 
generally below 1500 feet, though to the east the Abyssinian 
highlands form another very elevated region It is the high lake 
plateau which supplies tho chief volume of watfr to the White 
Nile, just as the highlands of Abyssinia are the source of tho 
supply of the Blue Nile Coming m part, however from tins 
same elevated region, tho Sobat contributes an apprciiable ainount 
to the total volume of the Nile Within the Nile basin the most 
rainy portions of tlio lake plateau (wliere alone a rainfall oecuis 
( omnarable to that ot tho West African basin — 60 inches and ovti ) 
lie along the eastern edge of the central rift valley and to the east 
and north east of Victoria Nyaiua. Through the Kagera and 
bomliki the former region affords the greater part of the water 
supply of tho great lakes, while the rainy region to the east, 
especially that around Mount Elgon, also helps to feed Victoria 
Nyanza through the Nzoia river Elsewhere on the lake plateau 
and along the southern watershed of the Bahr el Ghazal the ram 
fall prol^bly reaches 40 inches a year, CTadually diminishing, 
however, ajiart from isolated districts to the nortn east of a hue 
running from Mount Elgon to the western extremity of the Bahi 
cl Qhazal system 

The controversy as to tlie true source of the Nile has continued 
to engage the attention of travellois and writers, some holding 
that nothing but Victoria Nyanza, the ^thenng ^ 
ground of the ram and rivers of three fourths of the 
upper basin, can be considered tho source of the Nile Umam 
proper, while others seek to bestow the honour on some 
one ultimate streamlet If the source be considered — somewhat 
unscientifloally, but m accordance with general usage— to signify 
the most remote headstream (measured by the windings of the 
river) there is no doubt that the distinction belonm to one of the 
ux)x>er branches of the Kagera Among the feeders of \ ictona 



NILES 


N>aiiza this is by far the most important, both for length of course 
and volume of water carried, coming as it does from the region 
of greatest raiufiiU lound Lake Yictoua Three chief brauehes 
unite to form the Kagera, and of these the most im^iortant for the 
volume of water carr^d is said to be the >iyavarongo, explored by 
the Gorman traveller Dr Kandt m 1898 Its sources ap|)ear to 
lie in about 2 80' S , at an elevation of some 7000 feet, m a 
picturesque and bracing mountain region imirediately east of the 
central rift valley It hrst flows north to about I*" 40' 8 , then 
turning in a sWrp bond east and south, and on again reaching 
2 30 loiniug the Akanyaru in a swamp or small lake m 30 30 £ 
The Akanyaru, which comes from the south west, has been some 
times considered the larger stream, but in Dr kandt a opinion it 
carries decidedly less water, while its couise is shorter than that 
of the Nyavaroiigo 1 he combined stream retains the direction of 
the Akanyaru, flowing m a swampy valley and joining a little west 
of 31 k the third branch of the kagera, the Riivuvu, coming 
from the south The source of this river was placed by Baumann 
(1892) m about 8 8 , but according to Decle (1900) it derives its 
main water supply from a range running east from the vicinity of 
Lake Tanganyika m about 3** 50 S The combined stream of the 
kagera flows north and north west in a level valley strewn with 
small lakes until almost 1 8 , when it turns east, and hnallv 
empties itsolt into Victoria Nyanza just north ot 1 , the moutn 
forming a small projecting delta Its lower course would be 
navigable for small steamers All the other feeders of Viotoiia 
Nyau/a are small rivers many carrying water at one time of the 
year only, the largest being probably the Nzoia, which onteis on 
the north easr from the plateaux south ot Mount klgon 
Attir leaving the lake at Kipon halls, the Nile enters a smaller 
lake ot irregular outline running mainly east and west in N , 
and known as C'hoga (foimerly kioja oi Ibrahim) hostwards the 
lake breaks up into several long aims which appeal to receive the 
watois of other lakes l}mg on the plain west ot Mount Elgon 
One of those which has been named 1 ako Salisbury, lies iii 1 40' 
N and 34® h another, Mpologoma, south south oast of the first 
Lake Choga also leeeives a broad laeuatiino river, the fee/iwa, fiom 
the south, while still anothor lake is said to be connoetod with it 
111 the north Iho altitude of Choga is gi\cu as 3320 foot, so that 
between its western end and Albert Nyanza — a distance of 130 
miles— the Nile falls over 1200 feet ihielly dunng the second half 
ot the distance, which is occupied by the karuma Rapids and 
Murchison Falls At Mriili, a little bdow Ohoga, the aver is 
900 yards wide, and at Fowoira, at the head oi the rapids, 
500 yards 

Alliert and Albeit Edward Nyanzas, lying in the central nffc 
valley, form the western source rtscivoiis of the Nile, the latter 
fed mainly by streams descendu^ the eastern slopes of the 
Ruwenzori range, in the rainy distiut ol Toru The two lakes 
are united by the Homliki aver (Known also as Isuiigo and Itiri), 
which traverses the level plain — in part foicstcd, in pait swampy 
-between them, lecoivnig countless streams from the western 
slopes of Ruwinzoa Those streams aro so charged with sediment 
that the deiiosits from the Semliki have idled up a large pait of 
the south end of 1 ako Albeit Iho Homliki is a lapid sticam 
running in a winding course between high banks of alluvium, and 
falling about 1000 feet 111 a distance oi 130 miles In its upper 
couise the 8emliki is 60 yards wide and H to 3 feet deep but at 30 
miles from its mouth it has become a deep stream 100 yards wide 
Besides the Scmliki, Albert Nyanza has no important iocdoi 

Between its exit fiom Albert Nyaii/a (2100 feet above the 
sea) and the swamp region which begins in about 6 20 N , at an 
altitude of 1450 feet, the Nile lecoivcs no impoitant tributary but 
the Asua, which joins from the east lu 3 50 N and even this 
has little water in the dry season Its source region, first explored 
by the Macdonald expedition m 1898, lies on the western \ ( rsant ot 
the karomojo plateau, and among the mountain ranges which iim 
oft fiom that plateau to the north west, the most remote head 
stream running originally duo south and forming with otheis 
the small Lake Kiikpatnek m 2 20 S and 34 E The total 
length of the Asua is over 300 miles lust l>olow the old Egyptian 
fort of Bor in 6 20' N , an arm was found by Mr Grogan (1899) to 
diverge from the Bahi ol Jebel, running more or less parallel with 
the latter on the eastern edge of the swamps among which it 
seems to lose itself near the lower junction ot the Bahr el Zaraf 
Near the Bahr el Zaiaf divergence a considerable stream enters 
from the east, but its course is unknown Owing to the lonewed 
obstruction of the Nile by ‘‘sudd (q v ), which, during the time 
that this region was closed to Europeans in 1884 by the Mahdist 
revolt, acquired an unusual density, the Nile water seems to 
have spread over an unusually large area, the channel being 
therefore loss defined In 1899 the Bahr el Jebel was totally 
obstructed, and only after weeks of laborious labour was navigation 
opened by Mijor Poako in May 1900 'I he whole channel ot the 
white Nile was hnally cleared of sudd in 1901 
Recent additions to our knowledge of the Bahr el Oha/al system, 
west of the Bahr el Jebel, have been mainly of the character of 
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filling in of details res|)ecting streams previously known llie 
valu^le results of Dr Junkei s siuveys, published m Germany in 
1889, still supply our most tomph t« account ot tlie system lAtii 
suiveys have bteii made by l<iench tiavellers antving from the 
Congo basm, C'iqH.tially by Major Marcliaud who dunng his 
joutuey acioss the continent evploied the course of the Swe or 
Jui, and threw light on the lelatioiislnp of the Jlahr ol Homr and 
Bahr el Arab with the rest of the system iUe system of the 
Sobat, the next impoitant Nile tnbutar}, was on the (oiitrai>, 
hrst brought to light within tlio last dccadi of the 19t]i 
century by the explorations ol Bott»go de Boik humps, Mulnl, 
Wellby, Austin, and others Ihc most imporLunt u] pei branth 
is the Baio, which, with its many tubutanos, chscciids the wiaiern 
slopes of the Abissinian highlands flowing in a louise slightly 
north of west Rising in about 3b 10 h and 7 50 N at an 
altitude of 6000 to 7000 i(ct, the Baro has first the ihanutu nt a 
torrent descending the plateau (s<arpment bitwoiu lotl y walls 
with a diop of 3000 ieot in 46 miles Some 25 miles aft< i KULhing 
the plains its couise becomes free from rocks, and tiic nvii is 
navigable to its mouth being barud at one spot oiilv at exliane 
low watei In 32 40 E tno Baro is joiind by tin Ihboi or 
Ajubba, formed by the junction of various sticanis coining Irom 
the south and south east, and having their souiccs on the western 
slopes of the kaffa plateau 'Iho whole legion of the lower 1 ihoi 
and Bare is one ut swamps, almost impassalde even in tin dry 
season At its junction with the Baro to form the bobat the 
Pibor 18 over 100 yards wide, with a depth of 8 feet and a sjucd of 
I 2 8 foot per second The Blue Nile and the Atbaia tributains 
ai e desci i bod under A n Yss i M a 

On the main stream of tho Nile the moit valuable lesiiUs au to 
be expected fiom tho trigononietin al surveys iiiaiiguratid by 
Colonel Talbot Iho tohgia]»hic d( termination ol tho longitude 
of Omdunnui (32 29 42 1? ), and ot other points both on tho 
White and Blue iiveis, has siijipliod foi thi hist tinu a tiiistwoitlij 
basis lor the mapping of tho upjici rivei, showing tliat previously 
acciptod positions requne considorablo shifting On tho lower 
Nile a most important woik is the construction ot tho guat ilam 
at Assuan, which will ram the level of the Nile loi 140 niilis 
above the l^irst Cataract and enormously incieasc tho w itei siijiply 
available for irrigdUon in Egypt Schemes have been sot on toot 
toi the impiovemint of the Wliite Nile channel by menus ot 
embankments and lor tho storage of its watei supply, and that ot 
the Blue Nile in usorvoiis (son SirW Carstin s Repoit, Pgjpt 
No 2 1901) A mcasiuo oi sricntihe interest hut also oi some 
praitical impoitance is tho execution of a iish survey of tlie 
waters of the Nile chiefly duo to tho advocacy ot tho Into l)i 
John Anderson 

The political rclitions in tho Nile valley have ot Into jinis been 
811 bjoot to many vi( isBi tildes Altir tho abandonment in 1888 ot 

the old I'quatorml Provime adm mistered by bmin p ... . 

Pasha, the whole couise of thi river from tho lionticis ® 
ot Egypt to tho mighbourliood ol Albert Nyan/a 
was tor a time dominated by the Dervisli power Aftci the 
establishment of a Biitish protectorate in Ugandi luitish posts 
were pushed down tho stream from the great lakes while th( 
Belgians also established thcinselvos on tho west bank in tin 
temtorv leased to king Leopold in 1894 hj ( roat Biitain fioin 
Lako Albert to 5 30 N Biilish posts exist at Miuli 

Fowoira, and Fajau, between Lake Choga and Albert Nyan/a 
and at Wndclai, Afuddu, and Fort Berkeley between the lattoi 
lake and 60 N Of these, Wadelai, the only healthy station in tlic 
nver valley, is opposite the old Fgyptiau station oi tin same name 
which lay on tho west bank Afuddu lies neail> opposite the old 
Egyptian post of Duiilo (now m Belgian tointoiy), on a spot 
originally chosen by Sir 8 Baker as the site of the capital of the 
Upper Nile province , while hort Beikelcy oiciipios tlie site of the 
old Bcdden The chief Belgian posts are at Old Wadelai Dufilc 
Lahore, Re)af, Lado, and at kero, on the fiontui oi tin leased 
territory m 5 30 N Lado, in (cordon s time the capital ol the 
l^qiiatorial Province, bus sometimes given its name to the whoh 
Belgian territory on the Uj»per Nile ior the Anglo Egyptian 
stations established on the Nile above Khartum since the over 
throw of tho Dervish powti, see Sudan 

Aimioiimps — Scott Moncrifkk **Tho Nih, Nature, 
7th March 1896 — Maktonni^ “Die Hydrographic des Oberen 
Nil Beokens, ZeVs Gea Erdkunde Beilin, 1897 - K VNm in 
MiU au8 den Dents Schutzgehieten 1900 and 1901 (lAiisriN 
Report quoted above, and Animal Reports on the Egyptian Public 
Works Department WiLirorKs The Nile Kesejwn Dam at 
Ansudn and After London, 1901 — Ravinilin, in ( eoqr 
Journal, October 1901 (Map) (k He ) 

Nll08f a city of Tnimbnll county, Ohio USA, on 
the Mahoning river and several railway lim s, in the 
north-eastern jiart of the state Population (1890), 4289 , 
(1900), 7468 
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Nllffiris, Til*, or ISEFroHEKKiEs («Bluc Moun 
tains), a range of hills in southern India, which gives its 
name to a distnct of the Madras Presidency The Nilgins 
ire rtsally a plateau rather than a range, rising abruptly 
from the plains on most sides, with a general elevation of 
about C500 feet above the sea 

'llii diHtnet of the Nitoiiiib la by far the smalleat ni Madras 
Area, 957 afpiaro milea Population (1881), 91,084 , (1891) 99,797, 
(1901), 111,449, ahowinff an mcreaao of nearly 10 percent between 
1881 and 1891, and of 11 7 )>ti cent between 1891 and 1901 
average density, 116 persons pei square nule being the lowest in the 
I’KHideiKy Of the total population in 1891 Kuropeans nurabered 
1790 Lurasians, 1236, and native Christians 8000 Ihe land 
itvenuo and rates in 1897 98 >\trc Rs 1,73,347, the incidence of 
assessment being 11 annas per acre nuiiibcr of ikiIk c, 186 , boys at 
sthool (1896 97), 3402, being 40 p( r tent of tne male population 
of school going age , giils at stliool, being 14 iier cent Regis 
tered death rate (1897), 25 5 p( i thousand In 1897-98, out of a 
(ultivated area of 69,956 udts, food (rops covued only 26,848, 
while 26,520 were under (ollec 6W under tea, and 6097 under 
unchono. Tin Government Liiichoria fa< tory turned out 5092 lb 
of quinine and 6389 Ib of fcbiiliigf Iho export of tea from Madras 
111 1897 98 prat tically all of wTiidi came from the Nilgiris, was 
1 441,840 lb, valued at Us 25 77 800 The approach from the 
plains is by the biaiitli of the Madras Raili\ay from Podanur to 
uettupalaiyam, whdict a iiu tie gauge lino on the rack pnmiple 
has been (ousiiiutod 1o Coonuoi (17 miles) which it is pioposod to 
extend to Ootat amund IJnfoiluiiately, this Nilgiri railway, when 
ready for traflu in October 189S i^as damaged by a storm which 
( auBod serious landslips and ihe opt ning has been indohnitoly 
))ostpoiied liieie are thiee piintiug ptessesin the district one of 
which iKHiits an Inglisli newspapei, and u libiaty and leading 
loom with ail im ome of Rs 7660 The eliiel educational insiitu 
tioii IS till Lawreiite Asylum at Ootacamuud, with 104 boys 
and 71 gills imiintaimd by (fovernmtnt at a cost of R8 45 685 
Ihere aio thiee buwtrua, with a total outturn of 341,000 
gallons The military quartcis are at Wellington 

Nilsson, Christine [Couni fss I)E Miranda] 

(181 j ), Swedish singer, w is born at WcderslolF, 

iu4ir Woxio, Sweden, on drd August 184 3 Her father 
was a poor working man and she used as a giil to sing 
and pel form on the \io1iii at popular gatlienngs In 
18^)7 a wealthy man, M Tointihjelni, perceiving the 
unusual lieauty of lur voue, provided the imans for 
giving hoi a piojicr musical education, and m 1860 idie 
made her first apfiuiiame in opera at Pans with gieat 
success Between that daU and 1872, when she married 
M Auguste lloiizaud, she was the leading jiriina donna 
Hi r first appt aiaiu e in London was at Her Mi]e8ty’s in 
1867, and slie visited the United bbites in 1870 After 
lur maniage she only apixmud in ]ml)lic at lare inteivals 
M Kou/aud died in 1882, and fi\e ycais afterwards 
Madame Nilsson mariied (kiiint A de Miranda, 

Niftiar, a district of Hiitish India, in the NerVmdda 
division of the Cential Provinees The admimstrativc 
headtpiarters are at Khaiidwa , but the cipital in 
Mahommultn times VNas Burhanpur, and, yet earlier, the 
hill foit of Asngarh 

Area 3^)7 squait miles I'opulatioii (1881) 231,341 (1891), 

285 944 (1901) 327 042, showing an iiieitase of 24 |)er cent 

betwooii ISM anti 1891, and of H 4 per cent between 1891 and 
1901, avtnge cldisity, 97 peiHous j»ei squire mile being little 
moie than lidf o( that foi the ]uovincu geiieially The land 
levtniu and latts an Rs 3,13 478 the incidence of assessment 
being R.0 1 10 pel acio The eultivaUd area in 1897-98 was 
502,069 ncit ol wliuli 13,752 weic irrigated from wills Tim 
miiiibei ol pellet IS 4 37 Boys at school (1S90-97), 5720, being 
30 pcrcHiit oi tlm male population of school going agtc the highest 
jiroportion foi any imal district in the piovincc Regisleicd 
•leath rate (i89<) 6o pti thousand The Gnat Inch in Peninsula 
Railway inns thioneh tin distiut for 112 miles, with six stitions, 
vnd a blanch of tin Uajputana hue fiom Indore ]oius it at 
khandwa Ihcro aie seven factoiios for ginning and piessitig 
cotton at Khauclwa and manufacture of gold (mhioidcrtd cloth 
at Burliiiipiii llicie IS oiu punting press, issuing a weekly 
nt wspiipc r 111 Marathi 

NimburSf, an old town on the right bank of the 
Elbe, m the government district of Podiebrad, m Bohemia, 
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Austria It has an iiiterosting Gothic church (1282- 
1305), and portions ol its old wall and gatea It has a 
sugar refinmg factory, the works of the North MTstern 
Hallway, cattle and horse fairs, and a comuderabk trade in 
corn, timber, and live stock Population (1890), 6659 , 
(1900), 784J 

Nim 0 flruon 9 or Nijmegen, a town of thc^ Nether- 
lands, province Gelclerlaud, on the south bank of the >VaaI, 
11 miles by rail south of Arnhem Like this town and 
Cleves (17 miles by rail to the south east), it is very 
pleasantly situated amongst wooded hills The formei 
town walls were taken down and the site converted into a 
lioulevard in 1877-84, and since then a new quaitci his 
grown uj) on the south In addition to the Valkhof, there 
are now three othei parks — the Huner Paik on the east, 
near the Valkhof , the Pmperor Chailes’s Plain, in the new 
ejuarter , and Kroneubuig Park on the west The town 
hall has been u stored, also the town weigh house iiid 
iiK at market An non bridge has been thrown across fiom 
the Valkhof Paik to the Bel vc dt re, at the eastern extremity 
of the old town Berg en Dal, about 3 miles to tlie south 
east, 18 a favourite summei rcsoit Pale ale, Prussian blue, 
leathei, tin, potteiy, and cigars aie the principal industnal 
jiroducts About 75 pti cent of the inhabitants are 
Homan Catholics Population (1900), 42,756 

NiiyiSSp or Nismfs, chief town of department ol 
Gard, France, 450 miles south soutli east of Farm bj i ill 
it IS the seat of a Calvinist consistory, and has i Protestant 
noimal school for females, schools ol design, miisn, maiiu 
laetiins, (hemistry and physus as applnd to the arts, and 
a school of artillery Since 1894 the museums and 
the jiublu library (80,000 volumes) have been installed in 
the old Jesuit College, loimeily ocmpied by the lycfi, to 
which an elegant facade adorned with statues ol Painting 
and Music by Max Raphael was added m 1894 The 
( olleetion of paintings ot cupu s a separate building Popu 
latioii (1881), 55,828, (1891), 63,625, (1901), 72,479 

NInflfpOp ti treaty jioit in tin provime of (liekiing, 
(3iina It is simply a local distubuting centre subordinite 
to bhanghai, fiom which it is 100 miles distant, and the 
volume of trade shows little teiideney to grow The popu 
lation IS estimated at 259,000 Tin fonign residints aie 
veiy few There art, howevei, a gieat iiumbei of mission 
ants engaged in various parts in the inteuor oi tlu pro 
viiiie (Chekiang) The Chuieh Missionaiy Society, the 
(3ima Inland Mission, and the Ameiuan Baptist and Pns 
byteiian Societies ait most strongly represented The 
V line of tlu trade passing through the custom house in 
1900 was II taels 15,414,191 (X2, 312, 000), as compared 
with H taels 12,384,000 (£3,405,000) in 1880 Ckitton 
and tei are the print ipal exports, and ojuum, shii tings, 
and sugai the chief imports 

Niortp chief town of the depaitment of Deux-bevios, 
France, 258 miles south wist of Pans, and an important 
railway junction The prefectuie was rebuilt in 189 1 
the school of design is installed m a handsome new strut 
ture, and behind it is the library, containing 45,000 
volumes, while the museum of antiquities is now lodged 
m the Llenore Palace Population (1891), 20,082 , (1901 ), 
20,738 

Nlplgfon, Neepicon, or Nepic on, a lake of Thunder 
Bay district, Ontario, Canada, situated 30 miles north ot 
the bay of the same name on Lake Superior, at an altitude 
of 850 feet above the sea It is 70 miles long and 50 
miles wide, contains over 1000 islands, is very deep, 
and has a much indented shore line measuring upwards of 
580 miles The Nipigon river, wmch discharges its waters. 
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IB the largest stream flowing into Lake Superior It afiords 
the finest trout-hshing in North America. 

NlptaSlnffy a lake of the district of the same name 
m Ontario, Canada, situated neaily midway between 
Lake Huron and the Ottawa river, at an altitude of 
642 feet above the sea It is 50 miles long, greatest 
breadth, 35 miles , discharges its waters by French nvtr 
into Lake Huron, and is separated from the waters of 
Mattawa river by a low watershed It has been proposed 
as the summit level of the projected Ottawa and Georgian 
Bay canal With the Otta>\a, Mattawa, and Freneh, it 
formed the old voyageur route from Montreal to the Great 
Lakes 

Nish (written generally Niiich\ after Belgrade the 
most impoitant town of the kingdom of Scrvia, situated 
in a plain on the left shore of the Nisha\a, a tributary of 
the Morava. It is of great strategical and commercial 
importance, lying at the junction of seveiul of the most 
important roads of the Balkan Peninsula The great 
international railway lines, Vienna -Belgrode-Constanti 
nople and Vienna-Belgrade-Saloniea, bifurcate at Nish 
There is a pro)t<t to count ct the Bmnanian railways with 
the Servian through the Tiinok valley to Nish, and it is 
also intended to carry the line which is to connect the 
Adriatic with the tentre of the iieniusula to Nish, through 
the Toplitza valley The tovvn has a small obsolete 
fortress on the right bank of the Nishava, iHlieved 
to have been erected on the site of the ancient Koman 
castle Naissus The surioundiug lulls (Vinik, Goritza, 
Kainciiitza) have, since 1886, been loitilied by modern 
e^irthworks Since it lias ceased to be Turkish, Nish 
has made much progress, and is becoming a modern 
Furopean town The king and the Government reside 
for at least three months in the yeai in Nish, v\here also 
the National Assembly, before the new constitution of 
1901, was regularly held It is the see of a bishop, the 
seat of the district prefecture and a tribunal, and the 
headcjuaiters of the teiritoiial militia corps, luwmg 
I)e8ide8 a large number of rcgulai troops in garrison 
^'he administration of the Servian rail\N lys has its prin 
cipal store of material there, and also a factory for 
1 C pan mg engines On the whole, Nish, with its popula 
tioii of 21,600 (1895), is one of the most prosptious 
towns in Servia It is knowTi also foi the many 
picture sque and interesting place a in its immc diatt nc igh 
bouihood (Yel ishnitza, Sityevo, Mrimor) 

The ancient Homan city Naissus was iiKutionod as an alieady 
important plauc by Ptolemy ol Aloxandiia Undti its v^alls was 
fought in AD 2tt9 the gioat battle iii ^^hlch Emperoi Claudius 
destroyed the army of the Goths It >vaH at Naissiis that Con 
stantine the Great was bom Tfiou^b fin Ptnptiui lulian iinpiovcd 
Its defences, the town was destioyed by the. Huns under Attila, 
but the Frnperor Jushnian did lus best to ipston it In the 9th 
century the Bulgarians liec^me mastti’s of Naissus, but had to cede 
It to the IIungariaiiH in the 11th century, from whom the Byzaii 
tine Emperor 1' mmanuel reconquered it in 1171 Towards the end 
ol the 12th eentury the town was in the hands of the Servian 
Pnnee Stemhen Nc manya, who there leeoucd hospitably theGeiman 
Em pc ror Frederic Barbarossa and his Ci usadci s In 1375 the Turks 
ciptuied Naissus for tlie firet time fiom the Servians In 1443 
the allied armies of the Hungaiians undoi Iliinyadi, and the 
Servians under (leoige Brankovich, retook it from the Tuiks, but 
in 1456 it again eamo under Turkish doiiiiiiion, and icniaiiied foi 
more than 300 years the most imjjortant Tiiikish military station 
on the road between Hungary and Constantinople In the frequent 
Avais between Austria and Turkey duiing the 17th and 18th 
centuncs the Austrians captuied Naissus twice (in 1089 and 1737), 
but were not able to retain it long The Sc rvians having in the 
beginning of the 19th contuiy, successfully cleared Scrvia of Turks 
were emboldened to attack Nish m 1809, but were re pulsed with 
^sividt loss One of the Servian commanders, Singyelich, died a 
hoioic death on that occasion by blowing up tlie gunpowder 
stoies of the ledoubt of which he found liimseU the only detendri 
The Turks raised a gruesome monument of their victory— a hiLh 
tower composed entirely of the heads of the Servians slam m the 


battle ol Nish The liiiinants of this moni^ent are still ki pt 
up It stands half a mile to the east from l^h, and is called t«» 
this day by the luikish name Tyclo Koiila, ‘theTowciol 
Skulls In the Hubso luikish war the Servian aimy uiidci 
the jKU'bonal command of King Milan, bosnged Nish, and forced it 
to capitulate on the 10th laniiary 1H78 Iho Bcilin Congicss 
decided that it should lemuiii with bcnia (c ) 

Nishdp^r, a piovmco of Persia, situated bitv\ccn 
Mashod and SabzvAr, in northern Khorassan It his i 
population of from 130,000 to 140,000, is divided into 
twelve districts, and i>ays a yearly lovtnuo of aliont 
£12,000 It products mudi grain uid cotton, and is 
tonsidtred om of the most fertile districts of Persia One 
of its subdivisions is tliat ot Bdr i Mddan, with chief town 
Mddan (situated 32 miles noith west of the iitv ol 
Nishdpur, at an elevation of 5100 fett, in 36 2K N 
20' L ), where the famous imius are whicli liavc supplied 
the world with turquoises for at least 2000 years (hoi 
description of mines, v^de A Houturn Schindler, TnyiptofM 
Mines of NieMpaVy Diplomatic and Consular Reports, 
IMirt 11 , 1884) The piovince used to be one of the 
administrativi divisions of Khorassan, but is now t 
separate province, with a governor api>omted by tlie 
Hhah 

Nishapdr, the capital of th( abovi province, 
situated at an elevation of 3920 feet, in 36 12 N aiul 
58 40 E , about 49 miles west of Mashad It was once 
one of the four great cities of Khorissan, rivalling Jiii 
(Rhages), “the mother of cities,’* m iinjioitince ind 
]K)]mlation, but is now i small and compaiativcly iin 
luipoitint plaee, with a population ol barely 15,000 It 
has post and telegmph ofhees, and dots a lively trule 
m wool, cotton, and diy fruits (almonds, pistachios) 
Eastwards of the piesent city, amongst the mounds ind 
remains ot the old town, in a lumcd mosque, is the tomb 
of Omar Khayyam, who was also boin here — an unsightly 
mass of plastei, vMthout inscription 

Nill4 (Savage Island), or Niuk Efkai, as the 
natives prefer to call it, an island 14 miles long 6) 
10 miles wide, situated in 19 10 S and 169 47 A\ , 
in the South Paeilie The entiie island is an old 
coral rect uplieaved 200 loet, honeytomlx d with « i\cs 
and seamed with tissuies The sod, though thin, 
as in other limestoiu islands, veiy iich, and eocoannts, 
t u a, yams, and bananas tliiive There is an ubundint 
rainfall, but owing to the jioious nature of the soil the 
water i»cieolates into deep caves which have coniniuniei 
tioii with till sea, ind becomes biatkish The natives, \ 
branch of the Malayo Polynesi ins, with v\hat stems t<» 
be an admivtuie of Micronesian blood, aie the moNt 
industrious in the Pacific, and about 500 of the young 
men are generally absent as labourers in other islands 
The conseepunt ininoiity of men has been veiy dcstnictnc 
to the sexual morality ot the woiruii, wliitli formeilv 
stood high The natives arc keen traders, and though 
uncouth in manners wlien eoiiipared with their nearest 
neighbours, the Tongans and Sainoins, aie veiy friend h 
to Europeans Then hostility to Captain Cook, which 
earned for them the name of “ Savage Islanders,” va is 
due to their fear of foreign disease, a feai that has sine c 
been justified The jiopiilation, about 4400, is slighih 
decreasing The natives are all Clinstians, ind tin 
ma]ority have k lined to read and vMitc, and to sj)cak i 
little English, under the tuition of the London Alissionaiv 
Society They wear huroiiean clothes The island 
became a British protectoiate on 20th April 1000, iral 
was made a dependency of New Zealand iii October 1000 
the native government, of an elected ‘king” and i coimeil 
of headmen, being maintained for the piesent In JOOO 
there were thirteen Euroi>uins on the island The expoi ts 
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are cojjra (£6000), fungus (8 tons), and straw hats, which 
tilt women plait veiy cleverly 

Ifooj) Kotra of a Ctuise m 1£ \f S £awn * Ldiiiburgh, i 

18bJ — THOMhux isavarjc Islaivd London, 1902 (b H t) 

Nivellas, a town of Belgium, in the proMiice of 
Bialunt, 19 in lies south of Brussels Vegetable i>arch 
in< nt IS one of the numerous manufactures of the arrondissc 
mint, and the railway work8ho]>s employ large numliorsof 
mtii Population (1890), 10,042 , (1900), 11,645 

Nlshnaudlnsky a growing distiut town of Last 
Silx^na, government of, and 351 miks by rail west north 
west ot Irkutsk, on the Siberian Ilailway, and on the 
Fda river It is a << litre for the Birjuha gold mines, 
rind in winter the held of a lint of ( ommunication with 
the Jxna and Bratskiy Ostrog Topnlition (1896), 6016 

Noakhall, a town and distiict of British India, iii 
the Chittagong division oflkngil The town, also known 
IS Sudharam, is on a Miiall ri'sci clianntl 10 milts from 
the sea iVipulition (1881), 5124 , (1891), 5479 The 
high school had 209 jnipils iii 1807-98 

i lie district of !N()\i ii M I liiis an irca of 16K) acpiaro milts 
Popiilaion (18S1) sjo 772 , (1891), 1,009,092, (1001) 1 141,817 
allowing an iiuiList? ot 2t per cent after the storm \\avo and 
of 15 [KT cent lietwun 1891 and 1901 Average density, 895 
ptrsoiiK jur H(juaie inih Classifn d ac c ordin„ to leligion Mahoin 
lilt dans in 1891 niimbuid 760,929 , Hinrlus, 218,128 , Chnstiaiis 
611 of hnin 10 wtn hinoptaiis Tin land itvc line and laits in 
1897^‘)8 wtro Us 7,27 251 , numhci of polni 281 , boys at stboed 
(1S9()-.97) 39 7Ct, lu inghl jier Lent ot the malt population of school 
goin^ age coiiipaicd iMtli 28 pci cent toi tho proiinco gtiicrall) 
ItcgisUrcil cb ith lato (1897), 57 pti thousand Besides ncc*, in 
inipoitant ciop is aicta nut A ])oition of the district is traversed 
by tlio lailway liom ('luttUp,ong lowaids Assiiii 

Nobolf Alfrad (18 53-lS9t)), Swedish chcimst 
and enginid, v\ is bniu in 18 5 J at Stockholm Aftti 
studying at St lAterslmrg, lu begin to assist in the 
condnc’t of Ins i itlici’s engine ciing woiks, but it was not 
long 1 m for». ho tcuik up the stud) of explosives Pro 
Mously to 18()1 iiuny attc inpts had been made to utilize 
mtro glyeciino ns an explosne foi jnac tie il jmiposc s, but 
littlo success was attained until tint yeai, when Nobel 
tciok out his ]nt(nt for dynamite lb found that b> 
incoi porating lutio glyee line with soiiit poioiis substaiue, 
such as i>owdti(d ihaieoil or siliea (usuilly kieselgnhi), 
he obtained it in an altered conditiem, such that it ce iseel 
to ])e sensitive to sliocks and eould even be binned in a 
tiro without cvplosion lie next combined mtro gl^ eermo 
with aiiothei high t xplosivc, iiitio cotton, into a form 
tint could bo safely cm[)lo}od for blasting Taking 
about 8 parts of the latter, he dissolved them by tlu' 
aid of moderate heat in 92 of mtro gl>ct inie, and thus 
obf lined a tianspaunt, iell> like substance that was a 
still more powoilul explosive than dynamite Blasting 
gelatin, as it was called, w is patented iii 1875, and was 
follow ed by a host of similar eomhinations, piepared in 
much the same waj, hut modilied by the adelition of 
nitrate of ])otash, wood pulp, and vaiious other substances 
Some thirteen yens later Ned>el produced ballistito, one 
of the eaihcst of the mtro>glyee rine smc^ktless powders, 
which contained in its latest forms about e(|ual parts of 
gun cotton anel intro glycerine This powdt r was a pro 
cuisor of cordite, and Nobel’s claim ^ that his patent 
eovered the lattci was the oeeasiem of vigorously con 
tested law suits between him and the British Govern 
ment in 1894 and 1895 Coidite also consists of 
mtro glyceiiiio and gun ceitton, but tlie form of the latter 
which its inventors wished to use was the most highly 
mtiated vaiiet}, whuli is not soluble in mixtures of ether 
and alcohed, whereas Nobel contemplated using a less 
nitrated form, which is soluble in such mixtures The 
question was complicated bv the fiet that it is m practice 
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impossible to prepare either of these two forma without 
admixture of the other, but eventually the courts decided 
against him, having come to the conclusion that he meant 
to employ the soluble variety, not the insoluble one, the 
method of using the latter being indeed not known at the 
date of his patent From the manufacture of dynamite 
and other explosives, which were produced on a very 
large scale at the Nobel works at Ardeei, Ayrshire, and 
from the exploitation of the Baku oil fields, in the devclo])- 
ment of which he and his brothers took a leading part, 
he amassed an immense fortune , and at his death, which 
occurred on 10th December 1896, at San Remo, ho left 
the bulk of it in trust for the establishment of five prizes, 
to be awarded annually without distinction of nationality 
The first three of these prizes are for the most important 
discovery or invention in physical science, in chemistry, 
and in medical science or physiology, the fourth is for 
the most u markable literary work daws /e sms d idMisme , 
and the fifth is to be given to the person who renders the 
greatest service to the cause of international brotherhood, 
m the ani)prfssion or i eduction of standing armies, or in 
the establishment or furtherance of peace congresses 

Noble, Sir Andrew (1832 ), British 

physicist and artillerist, was born at Greenock on 15th 
September 1832, and was educated at Edinburgh Acadt lU} 
and at the Royal Military A( ademy, Woolwich In 18 49 he 
entered the Royal Artillery, attaining the rank of captain in 
1855, iiid m 1857 he betaine stcictary to the Royal Artillex} 
Institution About this time the question ot tlic supti- 
sossion of tlio old smooth borts by lifted guns was eoining 
to the fore, and on the apixnntmcnt of the Stltct Com 
mittee on Rifted (5iiinon in 1858 to rcj)ort on the matte i, 
he was (hostii its societal y, a capieity in whith ho devist d 
an ingenious method for comparing the jiiobiblo accuratv 
of the shooting attainable with each type of gun In 
1859 hi was appointed Assistant Inspector of Artilkiv, 
and in the following }cai he became a member of the 
Ordnance Seleit Comiiuttec and of the (committee on 
Lxplosivcs, serving on the latter for twenty years, until 
its dissolution About the same time he was prevailed 
upon by Sii Wilham, afterwards Loid, Armstrong, to 
k ivo the public service and take u[) a post at Fl&w ick, 
wlieic beyond doubt the facilities oflcied foi experimental 
research enabled him to do more for his country m the 
way of impioving guns and munitions of war than would 
hive been possible under the cramping regulations of an 
uflie 111 department At Llswiek, in the first instance, ht 
was put 111 charge of the ordnance deiiartment, but it was 
not long before his orgaiii/ing and aelministrative ability 
and scientific attainments enlarged the sjihere of hia 
influence, and he has probably done more than any other 
'>ingle man to develop Elswick to the commanding position 
it now enj oy s among the ai senals of the world Immediately 
on his appointment he began a systematic investigation of 
the phenomena which occur when a gun is fired, some of his 
first expel iments being designed to discover with accuracy 
the pressures attained in the largest guns of that time 
About 1862 ho invented his chronoscopc for the measure- 
ment of exceedingly small intervals of tune, and began to 
apjdy it ill ballistic experiments for ascertaining tho- 
veloeity with which the shot moves along the barrel of a 
gun with different powders and different charges Then 
he joined Sir Frederick Abel m a classical lescarch on 
“ Fired Gunpowder,” the experimental work being largely 
earned on at Elswick, and the conclusions they arrived 
at had a great effect on the progress of gunnery, for 
they showed how me leased muzzle velocities were to be 
attained without increased pressures in the gun These 
inquiries, in fact, enabled Elswick in 1877 to turn out the 
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6 mch and Scinch guns, with velocities of over 2000 feet \ 
per second, that obliged the Bntish Government finally to | 
give up the antiquated muzzle-loaders to which it had so ' 
obstinately adhered Later, when the era of nitro or 
smokeless” powders had begun, Captain Noble was an 
early advocate of their advantages, and when at length 
the Bntish Government awoke to the necessity of selecting 
a powder of that character for the naval and military 
services of Great Britain, Elswick extended its hospitality 
to the committee that invented cordite, and gave the 
members facilities, which were not offered by the Govern- 
ment, for the necessary experimental work Even after 
the powder was invented and the committee dissolved, 
inquiries — which it was nobody’s official business to make, 
and which therefore were not made — were continued at 
Elswick to ascertain how by suitable modifications in form, 
composition, <kc, cordite might the better perform the 
varied duties required of it Noble became a member of 
the committee appointed in 1900 by Lord Lansdowne to 
consider, among other things, the exec«isive erosion alleged 
by some of the powder’s critics to be produced by it in 
the barrels of the guns m which it is used He was made 
CB in 1881, promoted to be KCB lu 1893, and was 
created a baronet among the Coronation honours in 1902 , 
he was also the recipient of many foreign desorations 
and scientific honours, including a Royal medal from the 
Royal Society in 1880 

Nobletville, a city of Indiana, USA, capital of 
Hamilton county, on the White ri\ci and the Chicago 
and South Eastern and the Lake Erie and Western railways, 
in the central part of the state, at an altitude of 772 feet 
It IS in a rich agricultural region, and has natural gas 
Population (1890), 3054, (1900), 479J 

NoCOrft UnribriAp a toiMi and bishop’s sec of 
the province of Perugia, Umbria, Ital>, 12 miles by rail 
north by east of Foligno It has mineral springs (laiown 
since 1510), with a hydropathic, ^iituated 1969 feet above 
sea level, on the west slope of Mount Pennino There ore 
a cathedral and other churches, in one of which good 
frescoes, dated 1434, were discovered in 1877 Cement 
IS quarried The town is the ancient Umbrian Xucei la 
Population, about 5000 

NOff#nt«l0«RotroU| chief town of airondisse 
ment, department of Eure et Loir, 38 miles west south 
west of Chartres by rail It is of great antiquarian 
interest, and in the early part of the 17th century the 
overlordship was acquired by fcjully, Henri Quatre’s great 
minister of finance There are statues of him and his 
wife, of General St Pol, killed at Sebastopol, and of the 
poet Remy Belleau, a native of the town (1897), also, a 
departmental school for deaf mutes An important in 
dustry IS the manufacture of hats, employing about 700 
persons Population (1891), 6934, (1901), 7620 

NoMiit-sur-Marne, a town in the arrondissc- 
ment of Sceaux, department of Seine, France, 5 miles 
■east of Pans on the railway to Belfort, which here crosses 
the Marne valley by a magnificent viaduct of 34 
arches, at a height of 100 feet, and with a total length of 
870 yards A belfry dates from the 11th century, with 
12th-century spire A monument was erected in 1805 
to Watteau, who died here in 1721 A largo town hall 
was completed in 1884 The principal manufactures are 
ohemicals and toys The commune of Perreux was 
detached from Nogent m 1887 Total port traffic on the 
Marne, 1900, 24,123 tons Population (1881), 7596 , 
(1891), 8047, (1901), 10,391 

Ndld^ka, Theodor (1836 ), - German 

Onentahst, was bom at Harburg on 2nd March 1836, and 
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studied at Gottmgen, Vienna, Leyden, and Berlin In 
1859 his history of the Koran won for him the prize of 
the French Academic dcs Inscriptions, and in the follow- 
ing yeai he rewrote it in German and published it with 
additions at Gottingen In 1861 he began to lecture at 
I this university, and three years later was appointed assist- 
ant professoi there In 1868 he became ugular professoi 
at Kiel, and m 1872 was appointed to the chair of Oriental 
languages at Strasburg His range of studies is wide and 
\aned, but m the mam his work has followed the two 
lines already indicated by his prize essii) , i < , benutu 
languages, and the history and civilization of Islam The 
Semitic religion he regards as simple, not favourable to a 
complicated mythology, and at the same tune \ioknt, 
cxclusi\e, and fanatical Proftssoi Noldtke is a prolific 
writer, and while a great deal ol his work {( q , his K^a 
Graninm.tik^ his Mandatavhe G)mnviatth^ andhis 
translations from Tabari) is meant foi si>ecialists, many 
of his books are of interest to the geneial leader as well 
Several of his essays first appeared in the Enri/cfopa'(fia 
Britannua^ and the article on the Koran (MohammI' damsm, 
A’ncy Jhit \ol xvi ), with some otheis, was lejmblished m 
a volume called Oriental ii^keiches The irtu les cle ding 
with Persia were republished in a German volume, 
Aufmt^e zw Gesihichtc Among his l>est 

known woiks are Das Leben Mohammeth^ Bii(ra<fi "at 
Kenntuis dei Poeste der alien Arabei, Die alttestanientl ic/ie 
Litteratm , U ntei snehungen zur Kritik dt^ af fen TeBinmeiifs 
He has been a fiequent contributor to the Zeifschnft 
der deutsch moufeidafidischen Geselhchaft^ th( Goftnufei 
Gelehiteimn uqn^ and the Expositoi 

Norcia, a town and bishop’s see of the pro\ince ot 
Perugia, Undina, Italy, 29 milts northeast ot 3\rni, on 
the south west foot slopes of the Sibylline Mountains, still 
surrounded by old walls There are a cathedral, the 
church of St Benedict, with a Romanesque facade , tlie 
town hall , and the prefecture, with Romanesque arcade ^ 
Nortia (the ancient Nmswi) was the birthplace of Sertonns 
(slam 72 uc), of Yesposia, mother of the Fmperor \es 
pasian, of Plotma, the wife of the I miJcroi Tra] in, and of 
bt Benedict, founder of the Benedictine order, and of his 
sister Scholastica The town is famous for its tK)rk and 
its cloth, and makes bricks and ten a cotta Population 
(1899), about 5000 

Nordp a depaitment ol the farthest noitlw ist ol 
I ranee, washed by the North bea and bordciing on 
Belgium 

Aiea, 2229 square miles The j)opulatioii, 1 603,250 i» 1881, 
had mcroased to 1,877,647 m 1901 In icsptct of population, 
therefore, Nord stands second among the departnunts ot France 
Births m 1899, 51,466, of which 0128 were ilkgitimate , deaths, 
37,158 , marriages, 15,868 In 1896 there were 2001 schools, 
with 292,000 pupils, more than 6 per cent of the population being 
illiterate The area undei cultivation m 1896 measured 1,296 750 
acres , 839,800 acres arable, 24,700 acres m gardens, 419,900 acres 
in woods and grass One of the gieatest wheat growing deptrt 
monts, Nord produced in 1899 wheat valued at £2122,000 , iy<, 
£100,000 , barley, £118,000 , oats, £948,000 , potatoes, £644 000 , 
mangold wurzel, £244,000 flax, in harl and in seed, £4^" 000 
tobacco, £44,000, hops, £72,000 In the production of butioot 
Nord holds the first lauk among the depaitmeuts, producing in 
1899 £1,420,000 worth Its live stock in 1899 intluded 81 800 
horses, 286,640 cattk, 84,200 sheep, 82,920 pigs and 16,910 goats 
The milk produced m 1899 was valued at £3,000,200 3 he indiis 

tnes depeiideut on agriculture have made onoirnous stiideb Jho 
maniifactuie of sugai amounted in 1898 to 1 110 000 cwts and 
the alcohol produced in 1808 was 18,100,000 gallons Mining m 
1898 produced 5,600,000 metiic tons of fuel value<l at £2 120,000 
sterling, while the industry m metals yielded 291 000 mtlin tons 
of cost iron, 295,000 tons of non, and 204 000 tons of steel winch, 
with the industries 111 other metals a<lded reprtstntid a value of 
£4,080,000 The textile industry is paitiuilarly active around 
Lille, Roubaix, and Tourcoing, which spin and weave cotton and 
wool, as also aioiind lounnies, which is speenlh a weaving town 
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The cotton industry is carried on by 8000 looms and 1,800,000 
spindles, distributed among 170 establishments The woollen in 
dustry disposes of 20,000 looms and 1,760,000 spindles among 300 
factories. Nord possesses one seventh of the total steam nower of 
Frame The onief towns of this department are Lille, with 
215,431 inhabitants in 1901 , Roubaix, 124,660 , Tourcoing, 79,468 , 
Cambrai, 26,586 , Douui, 83,918 , and Dunkerque, 40,329 

Nordsnp a town of Prussia, province of Hanover, 
4 miles from the North Sea, and 20 by rail north of 
Eradtn It has a 16th century town hall, and its parish 
church was built in 1445 Tliere are various industries — 
gin, sugar, chocolate, yeast, tolmcco, and machinery , also 
a school of agriculture Norddcich, a small port 4 milts 
to the northwest, is the shipping place for passengers 
bound for Noiderncy Population (1900), 7048 

Nordenskiold. Nils Adolf Erlkp Baron 
(1832-1901), geographer and Arctic explorer, was the 
son of Nils (iustav Nordenskiold, and was born at 
Helbingfois, 18th November 1832 His ancestors came 
originally from Sweden, but for several generations had 
been settled in Finland, where several members of the 
family w( rc distinguished by their enthusiasm for scientihc 
rescan h His father was both an able mineralogist and 
i consuUrablo traveller, and to his influence may be 
ascribed that early devotion to geological investigation 
which laid tlie basis of Baron Nordenskiold^s career 
After a ftw years at the gymnasium of Borgo, young 
Nordenskiold entered the University of Helsingfors in 
1849, where he apjdicd himself specially to chemistry 
ind mineralogy ]>y sjiendiug Ins holidays in ])er8onal in 
vestigations ot the chief mineral de[)osits in Finland 
In 1853 In. ar comjianitd his father to the Uial Mountains, 
and studied with particular intciest the iron and coppei 
mines at Tagilsk On his ntuin to Helsingfors he 
received minor appointments both it the univeisit) 
ind the mining otiice, but m unguarded speech it a 
fonviVial ( ntortainment in November 185 ) drew attention 
to his ]Kjliti(al views, and led to dismissal from his 
jKists Ui then visited Berlin, continuing lus mmcralogi 
cil studii s, and returned to llelsingfens in 1856, where 
lie obtained the Aleximler travelling stijxjnd at the uni 
versity, and ])ro)iosed to exiiend it in studying the geology 
of Sibeiu and Kanuhatki But befoie starting ho took 
his iiuustci s end deiitoi’s degrees at the promotiem festival 
in 1857, anel again, as in 1855, aroused the susiweiem of 
tlio authoiities eluring the entertainments to the deputation 
fiom Upsala and Lund llussiaii officials, always jealous 
in all that regarded Swedish influence iii Finland, again 
took the matter seiiously, and this timci Nordenskie^ld’s 
departure fur 8we den was accompanied by deprivation of the 
right of over holding office in the University of Uelsingfois 
Settling at Stockholm in 1857, ho thenceforward became 
piactically a Swedish citizen, foi until 186J he was 
re I used jKrmission even to visit Finland, and his friends 
had miuli diflieulty m j)ieventing a decree of iiermanent 
exile The far north alwijs had a gieat fascination for 
Nordcnsku)ld, and he had Incn only a few months m 
Stoekholin when he met Otto Torell the geologist, who 
was making ])rcparations for his first exi^dition to Spits- 
beigen, and ofFtied to take Nordenskiold with him The 
result was most satisfactory, for to the remarkable ob 
servations of Torell on glaeial phenomena Nordenskiold 
added the valuable discovery at Bell Sound of remains of 
Tertiary jilants, which has led to such important con 
elusions re selecting the climates ot those regions in former 
epochs In 1861 Nordenskiold took ])art m Torell’s 
second Spitsbergen expedition, which yielded even more 
important results as icgards the geological history of the 
islands Its mam object, however, was to take steps for 
tiio measurement of an are of the meridian, and when a 


further cx|iedition to the same quarter was promoted by 
the Swedi^ Academy m 1864, Nordenskiold accepted the 
])ost of leader in the place of Dr Chydenius. But on 
this occasion the attempt to reach a high northern latitude 
was frustrated by the necessity of rescuing a party of ship- 
wrecked walrus-hunters Three years later, however, chiefly 
through the support of the Swedish Government and Mr 
Oscar Dickson, who contributed so largely towards the 
later expeditions of 1872 and 1875, Nordenskiold headed 
a well organized expedition in the Sofia, and reached the 
highest northern latitude attained up to that date in the 
eastern hemisphere Arctic exploration had now become 
his all absorbing object, and in 1870, with three young 
naturalists, he visited the vast inland ice sheet of Green- 
land His next expedition in 1872 did not answer 
ex^iectation, for the tenders were caught in the ice, and 
the crews of the three vessels were forced to winter m 
Spitsbergen In 1875-76, however, a successful voyage 
eastwards, including the ascent of the Yenisei, led 
Nordenskiold to attempt the exploration of the “ North- 
East passage ” This led to the celebrated voyage of the 
Veqa, m which Nordenskiold navigated for the hrst time 
the northern coasts of Europe and Asia Starting from 
Karlskrona on 22nd June 1878, the Ve^a doubled Cape 
Cheluiskin m the following August, and, after being 
frozen in at the end of September near Bering Strait, 
completed the voyage successful!} m the follownng 
summer This brought him conspicuously before the world, 
and, even if the discovery of the long sought North-East 
passage has but little direct value, the indirect and 
scientific results arc veiy fir reaching The monumental 
recoid edited by Nordenskiold, m five closely punted 
oeta\os, throvisa flood of hglit on the past and present 
conditions of life on the noitli coast of bibeiia, while the 
more popular account m two volumes, written by Norden- 
skiold himself, is a model of lucid description and a 
perfect summary of the history of the subject On his 
leturn to Sweden Nordenskiold leceived a most enthusiastic 
weltome, and in April 1880 was made a baion and a 
commander of the Nordstjeme Ordci In 1883 lie again 
visited the east coast of Greenland, and succeeded in taking 
lus ship through the great ico barrier, a feat that had 
been attempted in vain during upwards of three centuries 
III adilition to his heroic work as an explorer, Baron 
Noidenskiold made a notable reputation in the field of 
histoiical geography by his monuuieutal publications, the 
Facmmh Atlas, 1889, and the 1897 The 

former contains repioductions of the most important 
geographical documents jninted dm mg the 15th and 16th 
untunes, and the latter, a woik of far greater research, 
deals with the history of caily cartography and the 
sailing charts in use among maiineis during the Middle 
Ages Baron Nordenskiold died at Stockholm on the 
12th of August 1901 (g F b) 

NordornSSfy an island of Prussia, province of Han- 
over, off the north coast of Last F riesland It is one of 
the most popular seaside resorts in all Germany, the 
summer visitors reaching the total of 24,000 annually 
The village is situated at the western extremity of the 
island, and near it are a military convalescent home and 
the Empress FVedorick’s Children's Home In 1898 the 
island was cleared by 2806 vessels of 213,340 tons 
Norderney is immortalized by its association with Heine's 
Nords€tbxkh% Population (1900), 4018 

NordhAUSOflp a town of Prussia, province of 
Saxony, 60 miles by rail west of Halle. It possesses a 
museum of antiquities In the corn market is a fountaiil 
by Rietschel (1825), and in the market place another to 
Luther(1888) Population (1885), 27,083, (1900), 28,500 
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Norfolk, an eastern county of England, bounded I 
on the N and E by the North Sea, on the S by Suffolk, 
and on the W by Lincolnshire and Cambridgeshire 
Area and Papulation — In 1901 the area of the ancient 
(geo/naphioal) county 'a as 1,308,440 acres, and the population 
numbei^ 454,316 in 1891 and 460,040 in 1901, snowing an 
increase of 9767 between 1881 and 1891, or at the rate of 2 2 per 
cent during the ten years, and of 5524, or at the rate of 1 2, 
between 1891 and 1901, as compared with an increase at the rate 
of 1 4 })er cent during the ten years 1871*’81 The 1901 returns 
give 0 J5 ))ersonB to an acre, and 2 84 acres to a person In 1891 
the area of the registration county was 1,291,170 acres, and the 
population 460,362, ot whom 221,688 were males and 238,674 
females, and in 1901, 467,614 Particulars of birth rate, death 
rate, and the number of persons married per thousand inhabitants, 
as well as the illegitimacy rate per thousand births, are given in 
the following table — 



18 1-80 

1881-00 

1889-98 

1899 

Birth rate 

30 8 

dO 7 

28 1 

26 9 

Death rate 

19 8 

18 3 

17 4 

16 6 

Mamage rate 

14 5 

13 7 

13 6 

14 6 

Illegitimacy rate 

84 

63 

66 

61 


In 1891 the county contained 952 persons born in Scotland, 1152 
born 111 Ireland, and 619 toioignors At the same time theie \^ere 
448 blind persons, 226 deaf and dumb, and 1856 insane 

Oovemment^ dc — For parliamentary purposes the ancient county 
18 divided into six divisions (North Western, South Western, 
Northern, Eastern, Mid, and Southern), and also includes the 
parliamentary boroughs of king s Lynn and Norwich, and pait of 
the pailiamentary borough of Great Yaimouth , each returning 
one member except the city of Norwich, which returns two 
membcr^i The adraiiiistrativo county includes the municipal 
boroughs of Kings Lynn and Thetford Norwich and Great 
\armouth lorm county and municipal boroughs There are two 
courts of quarter sessions, and 25 petty sessional divisions Eat h 
of the four munuipal boroughs has a separate commission of 
the p( are ind a st parate com t of quarter sessions The adniinis 
trativo county contains 692, the county borough of Norwith ), 
and the t minty borough of Great \ ai mouth 2, entire civil parishes , 
there are also 3 civil parishes which aio partly in other adminis 
trative counties, and one which is partly in the administrative 
county of Norfolk and partlj in the county borough of Grtat 
\ arraouth The ancient county contains 595 entire occlosiastical 
paiibhos and districts, and paits of 13 others It is situated 
partly in the dioceses of Ely, Lincoln, and Norwich 

Ptiucatwn — At Norwich there aio the Norwich and Ely 
Diocesan Training College for Schoolimsti esses (founded in 185t, 
the building dating from 1892) and an institution for the blind, 
and there are a deal school and a blind school at Gieat \armouth 
On 31st August 1900 there were in the county 501 elementary 
schools, of which 156 were board schools and 345 voluniaty 
schools, the latter including 331 National Chuicli of England 
schools, 4 Roman Catholic, and 10 British and other The 
average attendance during the year was 47,686, out of a total of 
57,682 on the register The total receipts of the boaid schools 
during the year were £127,259, of which £4761 were earnings 
under the Agiicultural Kates Act, and £385 eainmgs uiidei the 
lechnical Instruction Act 

Agriculture — For the ten years following 1885 there was a 
general tendency towaids an increase in the areas of pastmc land 
and of meadows, but the latU r decreased again after 1895 lii 1889 
a total of 832,432 acres were farmed by tenants and 212,698 acres 
by the owners, the corresponding figures m 1895 being 890,773 
and 186,810 acres, and in 1900, 896,933 and 170,424 acres 

The following table shows the areas under the different kinds 
of crops at the periods named — 


\eai 

Arra in 
OultivE 
tlon 

Aroa undir 
Corn 
Crops 

Area under 
Orson 
Crops 

Area of 
Bare 
Fallow 

Area uiidei 
1 01 iiianent 
Crass 

1880 
1885 
1890 
1895 
1900 1 

l,08d,7d7 

1,090,967 

1,093,395 

1,077,613 

1,067,357 

444,476 

438,252 

427,039 

404,289 

409,632 

202,992 

207,295 

195,951 

191,878 

195,960 

11,002 

10,977 

13,392 

11,480 

6,177 

271,717 

286,651 

296,059 

289,189 


The next table shows tht numbers of the live stock at the 
periods nanitd — 


Vear 

r 1 W 8 an 1 
Heifers 

Other 

Cattle 

Total 

Cattle 

Horses 

Sheep 


1880 

1890 

1900 

27,917 

32,457 

35,015 

80,341 

104,658 

98,892 

108,278 

137,016 

134,627 

63,840 

64,481 

66,602 

638,791 

595,014 

647,245 

85,483 

106,007 

100,712 
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InduetncB — The total number of |Kusons cmplojed in factories 
and workshops m the county during the year 1897 was 29,997, of 
whom 9111 were employed m the clothing industiies 3593 m 
the making of machinerj impknunts, tools, , 3286 in the 
promration of food, 2221 m tht pap< i and printing trade b, 1801 
m the manufacture of bilk, 1732 iii brewing, &c , and 1655 in the 
wood industries 

The Norfolk Proads^ which liavc attiactcd the attention of 
tourists, lie within a triangle whicli has for its angulai points 
Happwburgh (on the coast), Norwich, and Lowestoft Tluy 
consist of ^lallow lakes or marshes, mobtly fiinged with reeds, 
and frequently of a puturnsque ap^ieaiame, and abound in fish 
and waterfowl For the most part they hi long to the lowei basins 
of the rivers Bure, Yari, and Wavtuey, wlmh (onvoigo upon 
Yarmouth In the Bure basin are Wrox ham, Hoviton, Hickling, 
Horsey, Martham, Heigham, Ormosby lilby, Barton, Sonurtoii, 
and Whitelsea , in the "V are basin, Rockland and Siirlingham , 
and m the Waveney basin, Oulton 

AuruoRniEs — Victoria History of the County oj ^orfoll ^ 
vol 1 , edited by H A Doublfhay london 1901 — \V Rvk 
History of Noijolk London, 1885 —V H 1?mhison Pietnies 
of Last Anglian Life (London, 1888), and other works — Rev A 
Jessopp Aready (London, 1887). and other vvoiks — Quarterly 
Review (London, 1897), where other literature is cibd — G 0 
Davies Norjolk Broads and Itneri hdinburgh, 1884 

(j T Bk) 

Norfolkp a city of Madison county, Ncbiaska, 
USA., on the Elkhorn river and the Fremont, Elk 
horn, and Missouri Valley, the ITnion Pacific, and the 
Chicago, St Paul, MinuLapolis and C)maha railways, in 
the northeastern part of tlu state, it in iltitude of 1521 
feet It IS a railway centie of some importance, and a 
distributing point for a large icgion of ft i tile farming 
country Population (1880), 547 , (1890), 1038 , (1900), 
3881, of whom 622 were foieign bom 

Norfolk, a city and seaport ol Noil oik count}, 
Virginia, USA, on Norfolk H trbour, at the mouth of 
the Elizabeth river, in the south tastiru pait of the state 
Its site 18 level, it is divided into six wards, and its plan is 
irrigiiUr It hsis an exetllent water siqiply and thorough 
sewci ige, but its streets aie ill pned It his i good Ini 
bom, aeeessible to vessels of gieat draught, and it has con- 
sideiable cx])oit trade, consisting miinly of bread stufis, 
cotton, and lard loi tlu >iar cntling 10th Tune 1901 tlie 
exports (iiu hiding those of the smillei a<l]acciit eity of 
Poitsmouth) amounted to $10, 108,489 llegular sti amship 
lines connect tlu city with New Yoik, Boston, and southern 
ports In 1900 it hod 4 15 mannfaetunng establishments, 
with a total capital of $0,125,099, an ivtrige number of 
4334 hands, and produets valued at $9,397,355 The 
iiidustues were vaiied, consisting of the roasting and 
grinding of eoftee and the grinding ot spue, and the pro- 
due tioii ot cleithing, fe^rtilizers, flour, foinuliy and maehine- 
sliop produets, and hosiery and knitted goods, the coflee 
and spice industry being of the most iinpoitineo The 
assessed valuation of real and jicisonal juoperty in 1900, 
on a basis of about thioo-fouiths of the' lull value, 
was $26,175,980, the net debt $4,177,305, and the rite 
of taxation $22 per $1000 Population (1890), 34,871 , 
(1900), 46,624 — 1705 foreign bom and 20,230 negioes 

Norfolk Island, 111 the Pacific Ocean, about 800 
miles east of New South Wales, eontaimng 8528 aen s, ot 
which about one fourth remains un ihenated The fertility 
of the island is -very great Oranges, giapes, passion 
fmit, figs, pine apples, and other flints glow abunelantly , 
while potatoes, onions, maize, and ai row root can be 
largely iirodueed The inhabitants, however, hive by no 
means made use of their otiportunities Since its constitu- 
tion as a separate settlement m 1856 its condition has 
gone fioni b^ to woise The administration of justice 
111 the hands of an elected magistrate was unsatisfactory* 
Crime was rarely punished, and debts were not iccovtrable 
A lack of energy was everywhere ap|mrcnt Owing to 
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intennarrying there has been steady deterioration of the 
race The population was, in 1895, 882 The total trade 
barely exceeds £5500 annually An attempt has been 
made to remedy matters by an improvement in the govern 
intnt Although not actually annexed to New South 
Wales, the island is now more directly under the junsdic 
tion of the Governor of New South Wales, who has the 
jK)wer of legislation until the New South Wales legislature 
provides otherwise A chief magistrate, apijointod by the 
Governor, has taken the place of the elected magistrate, 
and an elected council of elders, consisting of twelve 
members, has suiierscded the general gathenng of the 
adult population 

Parliameittary Pai)ei C 8358, C orra/jondetice relaiiim to iltt 
Traiitfer of Norfolk Inland to Oie OowniiruyiU of New Sotdh H^aUs, 
1897 (h E Eg) 

Norman, Sir Honry Wylie (1826 ), 

English ficld-marahal and colonial governor, was born 
2nd December 1826, and entered the army at the age of 
seventeen, his first appointment being to the 31st Native 
Infantry Until 1840 the Norman family was entirely 
unconnt oted with India In tlint year Sii Henryks father, 
who had Ixtii for many years a merchant in Cuba, liccame 
a ]>artner in a mercantile house in Calcutta, where he was 
joined by his son in 1842 In 1844 the latter obtained a 
cadetship, and so began his career without social or pn>- 
lissional influence to help him Young Norman went 
through the second Sikh campaign with the Slst Native 
Infantry, and having attracted the favourable notice of 
Sir Cohn Camplx-11, was selected by him to accompany an 
expedition against the Kohat Pass Afridis in 1850 as 
officiating brigade-major The subaltern of twenty four 
was given a substantive appointment in this capacity for 
a splendid detd of gallantry, which is h corded by Sir 
Charles Napier in the following terms **In the jiass of 
Kohat a si poy pu ket, descending a precipitous mountain 
undei fin and the lolling of laige stones, had some men 
killed and wounded P our of the latter, dreadfully hurt, 
crept undei some locks for shelter They weie not missetl 
until tht picket reached the bottom, but wen then dis 
coveud by our glasses, high up and liel])lo8s Portunately 
the enemy did not see them, and some sepoys volunteered 
a rescue, headid by Norman of the 31st Native Infantry 
and Lnsign Muiiay of the 70th Native Infantry These 
brave men — would that the nanus of all were known to mo 
lor record ’ — ascend td the rocks in defiance of the enemy, 
ind brought the wounded men down ” Norman serv^ 
m nunurous fiontier exiicditions betwttn 1850 and 1854, 
and in the suppression of the Sonthal rebellion of 1 855-56 
In the Mutiny (amitaign ho was constantly engaged, being 
jnesent at the siege of Delhi, the relief of Lucknow, and 
a numliei of other affairs Altogether he was mentioned 
twenty fi\e turns m dtsiiatches He afterwards became 
issistant military secretary for Indian affairs at the Horse 
Guards, military siiretary to the Governmtnt of India, 
military member of the Viceroy’s Council, and member ot 
the Seeictary of State for India’s Council It is generally 
understood tliat the Indian Staff Corps owed its origin to 
Sir Henry Norman, several members of whose family have 
won distinction in it In 1883 Sir Henry began his 
colonial careei as Governor of Jamaica, an apiwintmcnt 
from which ht was tiansferrtd in 1888 to the governor 
ship of Queensland Heie he remained until 1895, when 
he came home to act as Agent-General for the colony in 
London In 1893 ht was offered the Viceroyalty of India, 
but, after fust atcepting, declined it In 1897 he was 
chairman of the Itoyal Commission of Inquiry into the 
condition of the West Indies, a jiosition for which his 
exiKjritrice in Jamaica eminently fitted him In April 
1901 he was appointed Governor of the Royal Hospital, 
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Chelsea, m succession to Field-marshal Sir Donald Stewart. 
In 1902 he was made a field-marshal 

Norrlsiownp a borough of Pennsylvania, USA., 
capital of Montgomery county, on the Schuylkill nver, 16 
miles from Philadelphia, in the south-eastern part of the 
state. It has a fairly regular plan, with ten wards, and a 
good water-supply from Schuylkill nver It has three 
railways, the Pennsylvania, the Philadelphia and Readmg, 
and the Stony Creek Though a residential suburb of 
Philadelphia, it has considerable manufactures, the pro- 
ducts of which in 1900 were valued at $4,821,745, and 
consisted of cotton and woollen goods, carpets, hosiery and 
knitted goods, flour, iron and steel goods, &c Population 
(1890), 19,791 , (1900), 22,265, of whom 3048 were 
^reign bom and 728 negroes 

NorrkSpinKi a town and port m the province of 
Ostergotland, Sweden, on the nver Motalo, just before 
it enters BrAvik, an inlet of the Baltic, 113 miles 
south west of Stockholm by the mam line to Malmb 
The falls in the river afford motive power to the cloth 
and cotton mills (spinning and weaving) — the staple 
industnes — and to factories for sugar, paper, lithography, 
tobacco, and caq)ets, joinery works, and brewenes There 
are also shipbuilding yards and docks Fine granite is 
quarried at Grafversfors, 7^ miles to the north The inlet 
of Bnlvik affords excellent harbour accommodation, there 
being from 33 feet to 17^ foot of water below the bridges 
m the town In 1896 the port was entered and cleared 
by 4972 vessels of 605,137 tons The chief new building 
IS St Matthew’s church (1892) Population (1880), 26,735 , 
(1890), 32,826, (1900), 41,008 

Norrlftndp the most northerly of the three terntorial 
divisions of Sweden, embraces the counties of Norrbotten, 
Vesterbotten, Vesternorrland, Tamtland, and Gefleborg, 
that 18 to say, the river basins of the Torne&, Kalix, LuleA, 
PiteA, SkellefteA, UmeA, Angtrman, and Indal, correspond- 
ing to the ^old districts of Gestrikland, Helsingland, 
Medelpad, Angcrmanland, llerjeAdal, Jamtland, Vester- 
botten, and Lappmark. Its area is 98,771 square miles, 
or 57 8 per cent of the vhole area of Sweden In 1900, 
however, notwithstanding the very rapid increase of the 
population, Norrland had only 16 6 per cent of the total 
population of the kingdom l^pulation (1880), 628,7f 2 , 
(1890), 743,704 , (1900), 860,254 

North AdAmSp a city of Berkshire county, 
Massachusetts, U S A , at the junction ot the north ancl 
south branches of the Hoosai river, and the Fitchbuig (at 
the western tei minus of the Hoosac Tunnel) and the 
Boston and Albany railways, m the noith western part of 
the state, at an altitude of 701 feet The village of North 
Adams, the principal population centre of the town, is a 
thriving inanufaetunng place In 1900 there were in the 
town 231 manufacturing establishments, with a total 
capital of $14,563,492 They employed an average 
number of 6796 hands, and turned out products valued 
at $11,682,663 The most important industries were the 
manufacture of cotton and woollen goods, and of boots 
and shoes Population (1890), 16,074, (1900), 24,^00, 
of whom 6821 were foreign born and 90 negroes 

Northampton. — One of the south midland 
counties of England, bounded on the N by Lincoln, 
Rutland, and Leicester, on the W by Warwick and 
Oxford, on the S by Oxford and Buckingham, and on 
the E by Bedford, Huntingdon, and Cambridge 

Area and Populalton — lu 1901 the area of the ancient (geo 
graphical) county was 041,992 acres, and the population 302,183, 
of whom 149,759 weie males and 152,424 were females, showing 
an increase of 29,628 since 1881, or at tlie rate of 10 8 per cent 
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dttnog the ten yean, as compared with an increase at the rate of 
11 7 wr oent for the ten years 1871-81 In 1901 the Mpulation 
was 388,064, an increase of 35,881, or at the rate of 11 8 per oent 
between 1891 and 1901 These last returns give 0 58 persons 
to an acre, and 1 89 acres to a person In the year 1891 the 
area of the registration county was 641,925 acres, and the popu 
lation 308,072, of whom 152,918 were males and 155,154 females, 
and m 1901, 848,924 Particulars of birth rate, death rate, and 
the number of persons mstmed per thousand inhabitants, as well 
as the number or illegitimate births per thousand births, are gi^ on 
in the annexed table — 



1871-SO 

1581-90 

1889-98 

1899 

Birth rate 

34 8 

81 8 

29 8 

29 3 

Death rate 

19 6 

17 1 

16 2 

15 5 

Marriage rate 

15 0 

14 1 

lf> 1 

16 3 

lllegitimac} rate 

47 

45 

40 

41 


In 1891 the county contained 869 natives of Scotland, 1095 
natives of Ireland, and 878 foreigners At the same date there 
were 228 bhnd persons, 115 deaf and dumb, and 1452 insane 

Government^ de — For parliamentary purposes the ancient 
county 18 di\ided into four divisions (Northern, Eastern, Mid, 
and Southern), the parliamentary borough of Northampton, and 
part of the parliamentary borough of Peterborough, each return 
mg one member, except the borough of Northampton, which returns 
two members The administrative counties of Northampton and 
the soke of Peterborough include four municipal borouglis, namely, 
Brackley, Da\ entry, Higham Ferrers, and reterliorough, together 
with the municipal and county borough of Northampton Thcie 
aio one court of quarter sessions and nine petty sessional divisions 
The county borough of Northampton ana the liberty of the soke 
of Peterborough have eaih a separate court of quarter sessions 
and a separate commission of the peace The admmistratii e 
county contains 301 entire cimI parishes and parts of seven 
others , the soke of Poterboiough contains twenty nine entire 
civil parishes and jiarts of throe others , and the county borough 
of Northampton contains five entire civil parishes The ancient 
county contains 288 entire ecclesiastical panshes or distncts, 
with parts of ten others, most of them being in the diocese of 
Peteroorough 

JSHucatton — There is a diocesan training college for school 
masters at Pctciboiough On 31st August 1900 the county in 
elusive of the soke of Peterborough, possessed 306 eleraontaiy 
schools, namely, 51 board schools and 255 voluntary schools, 
the latter including 238 National Church of England schools 
three Wesleyan, three Roman Catholic and 11 British and 
other The average attdidance during the jear was 43,189, out 
of a total of 51,841 on the register The school 1>oard receipts 
amounted during the year to £76,769, inclusive of £40 earned 
under the Technical Instruction Act and £1812 earned under 
the Agncultural Rates Act 

Agnmlture — Since 1880 there has been a \ory considerable 
decrease in the aiea devoted to com cro|)8 and in the fallow land, 
and a slight decrease in the area planted vv ith green crops On 
the other hand, there has been an iiiereasc in tlie |)crmanont 
grass and meadow land since 1885 In 1889, 455,039 acres were 
farmed by tenants, 463,082 acres in 1895, and 478,343 acres in 
1900 , whilst m the same three years 104,602, 95,512, and 82,441 
acres respectively were farmed by their owners 

The following table shows the areas under the different kinds 
of crops at the penods named — 


Year 

Area ill 
Cultlva 
tioiu 

Area under 
Com 
Crops 

Area under 
Green 
Crops 

Area of 
Bare 
Fallow 

Area under ^ 
rumiauent 
Grass 

1880 

1885 

1890 

1895 

1900 

669,117 

559,325 

560,306 

658,694 

660,784 

169,759 

153,365 

140,616 

1 127,985 

1 128,281 

38,090 

40,419 

17,080 

36,703 

85,153 

25,393 

15 775 
18,928 
13,513 
8,462 

309,730 

333,800 

343,787 

354,912 


The next table shows the numbers of the live stock for the iienods 
named — 


Tear 

Cows and 
Helfeni 

other 

Cattle 

Total 

Cattle 

Horses 

Sheep 

1 

Pigs 

1880 

1885 

1890 

1895 

1900 

24,997 

29,457 

80,797 

27,862 

32,404 

88,088 

100,452 

99,265 

92,350 

93,937 

113,035 

120,909 

130,062 

119,702 

126,841 

21,998 

21,958 

21,701 

22,857 

22,880 

467,412 

452,688 

429,050 

409,043 

403,434 

29,595 

32,713 

37,602 

89,576 

28,340 


InduBtrm — The total number of hands employed in the 
factories and workshops of the county during 1897 was 42,795 , 
«nd of these by far the greater portion, namely, 81,922, or 75 


per oent of the w hole, was employed in the clothing (boots and 
shoos) industnes Next in imtiortance came the making of 
iiiaohinery, implements, and tools, giving employment to 3008 
persons, the jiaper and printing trades, with 1185 hands, the 
meUl industries, with 1183 , leather, with 1128 and wood, with 
1078 Iron ore is exti acted at vaiious plates in the middle of 
the count}, e g , Kettoiiug near Northampton, Wellingborough, 
Thrapston, and near Stamford , and theio arc thirteen blast 
furnates at the four places named In 1900, 1,622,539 tons 
of ironstone wore extracted and 247 908 tons of pig iron were 
made hurthor, in the same >oar 168 628 tons of limestone, 
308,520 tons of clay, and 53,231 tons of giavel were iiroduced 
Altogether 1769 jicrsons woie omplovod m the mines and quarries, 
the total value of the products of w liit h amountt d to £191 ,941 

See C A Maukham The Church Plate of the County of 
I^orthampton London, 1894 — ^T L Powvh ^otes on tht Puds 
of Northamptonsiivre^ 2 vols London, 1895 (^j i ) 

Northftmpton. a parliamentary, county, and 
municipal borough of Fngland, capital of Noithampton- 
shire, on the river Nene, 70 milts north north west of 
London by rail The churches of St Peter and the Holy 
Sepulchre lia\e been restored siiict 188 5 St Cnsinn’s 
chapel of case was built in 1884 There are nine otlur 
ecclesiastical panshes, some with new chunhes since 1882, 
eg^ St Mary’s at Far Cotton, in the Eaily English 
Gothic, St Paul’s, Decorated, St Matthew’s, Gothic, and 
St Michael’s and All Angels’ Besides tlie cathedral, the 
Homan Catholics ha^e the chinch of St John The 
town hall was enlarged in 1892 The public buildings 
erected since 1883 embrace the county council room, the 
Masonic Hall, the museum and free library (1884), the 
Friendly Societies’ Medical Institute, and the opera house 
The town also possesses a Homan Catholic coinent, with 
schools, the Northampton and county modern and tech 
meal schools (opened lu 1894), and half a dozen clubs 
The water supply ot the town was increased by the con- 
struction of a new reservoir of 100 acres at Teeton lu 
1888 The pailmmontary boiough (arei, 1972 acres, 
population, 21,071 in 1891) returns two members to the 
House of Commons The population of the municipal and 
county borough in 1891, on the then area (1*511 acres), 
was 61,012 In 1898 the area was 1342 acics, and the 
population on this in 1891 was 75,075, m 1901, 87,021 

See Reeord^ of the Borough of Northampton^ edited b) C A 
Maukuam and Rev J C Cov, 2 vols Norwich, 1898 

Northmifiptoni a city of Massachusetts, USA, 
capital of Hampshire eoiinty, on the west bank of 
the Connecticut river, towards the western pirt of 
the state It comprises an area of 37 sejuaro miles, 
mainly in the level (Connecticut vallc}, is divided into 
seven wards, and includes, besides Northampton proper, 
the villages of Leeds and Florenie Northampton is 
irregularly planned, is on branches of the New York, N< w 
Ha>en and Hartford, and the Boston and Maine railwiys, 
and has extensive and varied manufactures Northainp 
ton is the site of Smith College, one of the foremost of 
the colic ges for women in tlie country It is non sectarian, 
was opened m 1875, and in 1899 had 68 instructors and 
was attended by 1074 students Its library contained 
7500 volumes, its property was valued at $1,566,252, 
and its income was $182,128 Besides the college 
library, there is in Northampton the public library 
with over 30,000, ^and the Forbes library with over 75,00() 
volumes Population (1890), 14,990, (1900), 18,64 5, 
of whom 4498 were foreign born and 108 negroes 

North Attleboro, a town of Bristol county, 
Massachusetts, USA, in the south-eastern part of the 
state, and on a line of the New York, New Haven, and 
Hartford Railroad It has an area of 20 square miles 
of rolling surface The pnnciiml village, of the same 
name as the town, is regularly laid out It is well known 
for its manufacture of jewellery Population (1890), 
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6727, (1900), 7253, of whom 1780 were foreign born 
and 59 negroes 

North Borwiek^ a royal burgh and watering 
place of Haddingtonshire, Scotland, at the south corner of 
the mouth of the Firth of 1 j orth It has fine sands and 
famous golf links There i» a town house, a library and 
reading room, a hospital for infectious diseases, and a 
fishermen’s hall Little tnide is done at the haibour, 
which is not easy of access There is steaimr eommuni 
cation in summer with Leith and life The High School 
IS one of the leading secondary schools in the county 
l^opulation (1891), 2370, (1901), 2781 

North Blorloy. an extensive township in the 
Shipley parliamentary division of Yoikshire, England, 2 
miles south south-east of Bradford, on the Lancashire and 
Yorkshire Railway Ironworks at Low Moor (in the town 
ship), established in 1790, provide employment for 3000 
to 4000 jieople In 1899 it was incorpoiated with Brad 
ford Population of sub district, including townships of 
North BkiIc) and Wyke (1901), 22,151 (North Bi>.rley, 
16,266, Wyke, 5885) 

Northbrook, Thomas Qoorffo BarlniTi 

Ist Eari of (1820 ), the eldest son of the first 

baron (long known as bir Francis Baring), was born 
<ui 22nd January 1826, and educated at Christ Church, 
Oxford, where he graduated with honours in 1846 He 
entered uiion i jiolitual career, and was suecessnely 
jirivate secietuiy to Mr Labouiherc (Loid Taunton), bir 
George Grey, and Sii Charles Wood In 1857 ho was 
returned to the House of Commons in the Liberal interest 
for Penryn and Faliuouth, which constituency he con 
tinned to ixpiesent until he iHcamc a peer on the death 
of Ills lathi r in 1860 Mi Baring was a Lord of 
the Adiiiiialty in 1857-58, Undersecretary for War, 
1861, for India, 1861 64, foi the Home Department, 
18644)6, and Secietar> to the Admiralty, 1866 When 
Mr Gladstone acceded to [)Owei in 1868, Lord Noithbrook 
was again ajipointid Under Secretary loi War, and this 
oftne ho held until lebruniy 1872, when, upon the 
assassination of the tail of Mayo, ho was appointed 
(U)M rnor Geiuial of India The terrible famine in Bengal, 
which began in Januaiy 1874, taxed the administrative 
jiowers of the Indian uutlionties to the uttermost, but it 
was successfully grappled with Another important event 
was the visit of the Pi nice of Wales to India In I ebruary 
1 876 Loid Northbrook resigned It is now admitted that 
his Governmtnt loconinieiided the conclusion of ai range 
mints with Shore All which would laive pi evented the 
second Afghan wai , but the Viceroy’s policy was overmlod 
by the duke of Argyll, tin n Secretary of State During a 
debate on Indian affairs in the House of Lords in lebru 
ary 1880, J^oid Northbrook dihvered a reinaikablo sjieeeh, 
which atti acted a great deal of attention at homo and 
abroad Having tiaced the developments of Russian and 
British poluy in northern India, he asked whether no 
stop could be put to a rivalry which was detiimental to 
thcinliiests of both countiies , and he afhrmed that, to 
any one who looked beyond the events of the moment, 
then was something almost apjialhng in the jiosition of 
the Bi it ish and Russian empires in Asia In recognition 
of hiB distinguished public services, ho was eieattd in 1876 
Viscount Biiiiig of Let m the county of Kent, and earl 
of Northbrook lu the county of Southampton Fioin 1880 
to 1885 the carl held the post of hirst Lord of the Admir 
alty in Mr Gladstone’s second Qoveriiment In 1884 
Lord Northbrook was sent to Egypt os lAird High Com 
missioner to incpiire into its hnances and condition, and 
the result was a loan of nine millions sterling When Mr 
Gladstone formed liis thud ministry in 1886 Lord North 
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brook held aloof, being opposed to the Home Rule policy 
of the Premier , and he then ceased to take a promment 
jiart in jiolitical life In 1890 ho was appointed lord- 
lieutenant of Ham}>shire 

North OorollfflBf one of the southern states of 
the Ameiican Union, with Virginia on the N , Tennessee 
on the W, South Carolina on the S, and the Atlantic 
on the E The harbour facilities are jioor, and for 
a long time the iieople were a body of small farmers 
without towns, manufactures, or easy access to the 
woild beyond At the middlt of the 19th century 
came an impetus to railway building, and in 1865 
the abolition of slave labour One of these foices put 
the state into ejuu k communication with the outside world, 
and the other made agriculture so much less jirofitable 
that a considerable number of small farmers became factory 
hands Thus, though agriculture is still the chief industry, 
a movement towards urban manufacturing communities 
dtveloi)ed in the closing years of the 19th century Of 
this the most striking form has been the manufacture of 
( ottoii products, as the following hguies show — 


V tar 

NiiDibor 
ot Mills 

I ooins 

Spiudles 

1880 

49 

1,790 

92,385 

1894 

167 

1 >,058 

703,997 

1900 

224 

29,689 

1,297,771 


In 1890 North Carolina was tenth in the list of cotton 
manufacturing states of America, in 1900 it was third, 
while of the Southern states it was first in the number of 
mills, but second in outj)ut In 1899 its mills consumed 
as much cotton as was produced in the state In 1900 
the total capital invested in the manufactuie of cotton 
goods amounted to $33,011,516 The industry em- 
ployed 30,273 liands, and the value of the products was 
$28,372,789 The greater part of this development has 
been due to homo capital Next to cotton in inuf acturing 
IS the luml)cr industry The diminution of the forests 
of the North and West has brought Southern lumber 
into demand, es|)ecially pine lumlxjr In 1880 the 
whole lumber product ot the state was woith $2,672,796 
In 1893, III foity-two pine producing eouiities of the 
last it was woith $4,558,280 In 1898 and 1899 
there was a still greatei development in the same line, 
and more capital was embarked In the western part 
theie are vast forests of hard wood still untouched 
111 1900 the total lumber and timber products of the 
state Wire worth $14,862,593 Tobacco manufacturing 
is largely followed in some towns, notablj in Durham 
and 5\inston Salem Hero are some of the laigest smok- 
ing and plug tobacco and cigarette factories in the world 
In 1900 the state tontamed 80 tobacco factories, which 
had an output valued at $13,620,816 In manufactures 
of all kinds North Carolina ranks twent) -eighth among 
the states of the Union 


The gtnoral development of manufacturing during the decade 
1890-1900 la aet forth in tlio following table — 



1800 

looO 

Per 

cent of 
Increase 

Number of establishments 

3,667 

7,226 

97 1 

Capital 

J82,74'i,996 

$76,503,894 

133 6 

Saianed officials, clerks Ac 

2,689* 

8,001 

15 9 

Salanes 

$1,278,416* 

$2,481,621 

90 4 

Wage earners, avci ago number 

88,626 

70,570 

109 9 

Total wages 

$6,662,121 

$13,868,430 

111 7 

Miscellaneous cx{>en8C8 

$3,329,101 

$9,118 637 

173 9 

Cost of materials used 

1 $22,789,187 

$5^,072,388 

182 9 

Value of products 

$40,376,460 

$04,919,663 

185 I 


1 Includes jiropnetors and firm members, with their salanea. 
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AmwuUure, — ^Agnculture, which contmuAs to absorb most of 
the mdustnol energy, has been devoted to the one crop form For 
this reason it has not been very profitable Cotton ond tobacco 
have been the chief products, but in recent years these have 
brought unexpectedly low pnces, and real distress has followed 
hflorts have b^en made to secure the adoption of more diversified 
farming, and with some success, so that the outlook for agri 
•culture is somewhat better In those counties of the east which 
have adequate railway fj^ilitios, truck farming has assumed 
lam pro])ortious In the west considerable progress has been 
made in raising apples for winter markets The building of towns 
has tended to produce diversihod farming In 1900 the numbei 
of farms was 224,637, comprising 22,749,856 acres, of uhich 36 6 
per cent was improved land The total value of fann pro^ieriy was 
$233,834,693, in which was included laud, improvements, and 
buildings, $194,655,920 , implements and machinery, $9 072,600 , 
live stock, $30,106,178 The total value of farm products in the 
preceding year was $89,309,638 In 1900 the statistics of the 
chief crops were Indian corn, 29,790,180 bushels, valued at 
$16,980,403 , wheat, 5,960,803 bushels, valued at $4,887,858 , 
cotton. 503,825 bales, valued at $18,145,257 As to tobacco, 
statistics are wanting since 1889, in Mhich year the product 
amounted to 86,375,258 lb 

Mining — Mining, which was once thought to have laige m 
dustrial probabilities, has made no considerable advance A 
Geological Survey was established in 1899, and has done good 
in surveying the mineral resources Gold continues to be mined 
in paying quantities in a number of small mines , in 1899 the 
total reported product was $48,000 An attempt to smelt iron 
in well equipped modem fmnacea has proved a financial failure 
The increased pnces foi coppti have icsulted in a revival of copper 
mining Certain deposite of mi<a, corundum, talc, graphite, 
monazite, and some piccious gems have been mined witn pioiit 
1 et none of those results aie suthcient to make the state a con 
siderable mining state lluilding stone has also boon worked in 
several places, and some of the granite deposits have established 
a r^utation 

iosArrtes — Fisheries have long been largely woiked in the 
extensive sounds on the coast, and the ineic*abo in tianspoitatioii 
ficilitics has given them an added impetus In 1899 the 
capital employed was $1,218,459, and the total catch was woith 
$1,316,017 

PopiUaixMU — Social conditions have followed the development 
of industry In 1880 the population was 1,399,750, of whom 
867,242 were whites and 581 277 wcie coloured In 1890 it was 
1 ,617,947, of whom 1,055,882 weie white and 561,018 were coloured 
In 1900 it was 1,893,810, of whom 1,263,603 were white, 624,469 
negro, 5687 Indians, and 51 Chinese The males numbered 
938,677 and the females 955,133 , the native born 1,889,318 and 
the foreign born 4492 The total number of scjuaie mile^c of land 
surface in the state is 48,580, and the average number of peisons 
to the Bc^uare mile was 39 in 1900, as comiuired with 33 3 in 1890 
In 1880 there were 50,778 ^lersons in the state living in towns 
having a population of 2000 and ovci , in 1890, 102,053, and in 1900, 
202,274 The growth of manufactuiing cxjdains in largo part 
this increase Tlie most important towns and their populations 
aio as follows — 


Town 

ISHO 

1890 

1900 

Wilmington 

17,350 

20,056 

20,976 

Raleigh 

9,265 

12,678 

13,643 

Charlotte 

7,094 

11,557 

18,091 

Winston Salem 

1 4,194 

10,729 

13,650 

Asheville 

2,616 

10,235 

14,694 

Durham 

1 2 041 

5,485 

6,679 

Greensboro 

i 3,106 

3,317 

10,035 


The migration into the state is slight but appreciable Some 
come for health to the mountains of the west and to the pine coverecl 
plains in the middle part, and others come as skilled labourers 
in the factories In 1880 the male jKipulation over ton years of age 
was 465,268, and of these 893,211, or 84 51 {ler cent , wore engaged 
in gainful oc'cupations In 1890 this population was 559,764, of 
whom 422,171, or 75 42 per cent , were likewise engaged Of 
females over ten years of age in 1880 theio wore 494,688, of whom 
86,976, or 17 58 per cent , were engaged in gainful occupations , 
and in 1890 there were 586,682 females of such an ago, of whom 
115,192, or 19 6 per cent , were likewise engaged 
J^ucalion — Tne development of public schools has been a 
matter of severe difhculty The state is not wealthy, and there 
are a vast number of negroes who pay small taxes, or none at all, 
and who are yet as much in need of education as any class in the 
community It is to the credit of the state that the blacks are 
allowed an equal share of the school fund This fhnd is realized 
chiefly from taxation In 1898 it amounted to $986,514 , the 
avmfe length of the term was 14 06 weeks for the whites and 
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II 75 for the blacks In 1898 thei'o wcie 415,262 white children 
of school age, of whom 144 357 attended school In the same 
year the coloured children ot school age were 213,218, of whom 
68,894 attended school In 1890 thoic wcio 4701 teachers in the 
state, of whom 1817 weie males and 2884 wcie females The 
native white j>opulation above ten >eai8 of age m 1880 was 
605,244, of whom 191,913, oi 11 71 cent, weio illiteiatc The 
same population in 1890 was 751, 302, of whom 173,515, oi 23 10 
per cent , were illiterate The colouied population ot the same 
age in 1880 was 351,145, of whom 271,943, oi 77 44 poi cent , 
were illiterate The same population in 1890 w is 392 5b9 ot 
whom 235,981 or 60 11 per cent , were ilhteiate In 1900 the 
total white male population ovei twenty om je m of age uumliercd 
289,263, of whom 54,474, or 18 83 per eint, wire ilhtoiste , at 
the same time the coloured male population ovit twent} one yeuis 
numbered 128,315, of wlioiii 68,184, or 53 13 pti cent wiio 
illiterate Iho general opinion ol competent obsenors is that the 
illiteracy of the negroes is steadily decreasing A hopeful tculuiu 
is the fact that most of the towns have levied smcial taxes to 
istabhsh modem graded schools These are usual!} o])cn dining 
lime months m the year, ami may be considcicd a peunaiicnt fo'itmo 
of the new urban hie In higher odueation the piogicss has btin 
good A number of the smaller colleges, so called have bttn 
xclegatecl to the position of high schools oi closed ultogcthci, 
whereas new institutions of a higlicr grade have been established 
and old ones strengthened The state has established an 
agricultural and medianical college ior oaeh lace, and a noniial 
and industrial college for white women The Baptists, the 
Lutherans, the Quakers, the Chi istians, and the Roman Catholic s 
have founded institutions oi higher learning, and the Methodists 
have so increased the c(|Uipmcnt of their college of Trinity as to 
make it practicallv a new institution Thu statu univeisity has 
mure than doubled its attendance The higher education oi the 
coloured people is cared for by six institutioiiM, established < hielly 
thiough tlic aid of philanthropic Nortlicin jicisons or organizations 
In 1897 there wire 2868 students, male and female, attending in 
stitutions of hmher learning in the state, with 253 instructors 

Jtchgion , — Koith Carolina is a decidedly Piotestant state, having 

III 1890 only 2640 Homan Catholics The most important 
churches aie the Baptists, with 3124 oiganuatioiis and 310,920 
communicants , the Methodists, with 2413 oiganizations and 270,336 
communicants , the Prcsbytciians, with 411 organizations and 
86,102 communicants the Chiistiaus, with 158 oiganizations and 
12,437 communicants, the Luthcians, with 131 otganizaiions and 
12,326 communicants and the h piscoiiahaiiB, with 178 organi/a 
tions and 8186 communicants 

CharUabU and Penal Imtxtutiom — Iheie are for the whites two 
asylums for the insane, at Raleigh and at Moigaiiton, and one for 
the blacks at Goldsboro In 1896 these had respectively 420, 654, 
and 425 inmates There is also an institution for the deaf, 
dumb, and blind in Raleigh, with 275 inmates and anothci ior the 
deal and dumb m Morgunton, with 175 inmates 'lluto is a 
soldieis home at Raleigh with 105 inmates All these aio 
suppoited by the state The state has a penitentiary in Raleigh, 
in which in 1896 there were 1127 inmates This institution 
has connected with it ccitaiu farms and other works at which 
a part of the convicts are kept 

Tramportalion — The chief railway systems aio the Southern, 
which has in the state 1226 miles ot tiack, valued at 
$15,479,002 , the Atlantic Coast Line, with a mileage of 949 and 
a valuation of $13,932,026 , and the Seaboard An Line, with a 
mileage of 614 and a valuation oi $8,683,861 and other lines 
with a total mileage oi 861 and a valuation of $4 298,837 Thus 
the lailways of the state have a total iiiileago ot 3b50 and a tobil 
valuation oi $42,393,726 Ihe steamboat lines aic mainly on the 
sounds and rivers of the east In 1900 them were 45 steamboats, 
valued at $145,214 1 he foreign commeiee of the state is not great 

The jiorts are Wilmington, New Borne, Beaufort, and Ldentou , but 
only the iirst two reported imports and cxiKuts in 1899, the total 
of imports being worth $145,200, and of exports, $7,590,381 

FinancAi — The total assessed valuation of real aiicl personal 
roperty, including transportation and telegraph lines, in 1900 was 
287,339,288 The state tax rate was for the same year 25 cents 
on the $100 valuation for ordinary pui poses, and 18 cents 
on the $100 for public schools A poll tax is collected which 
W the constitution is equal to the property tax on $300 in cash 
Tins poll tax foi state and county must not exceed $2 so that it 
18 im]) 08 siblo for the state and county property tax combined to l>e 
mom than 66| cents on each $100 valuation Ihc state d(bt m 
1900 was $6 527,770 

Banks — The statistics of banking m 1901 (except for national 
banks, for which the figures are for 1897), are as follows — 

Kind of Bank Capital D( I»oslts 

National $2,701,000 $5 402 497 

State 2,578,643 7,083,784 

Private 105,500 630 220 

Savings banks 238,384 2,159,419 
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In 1000 tkcro wore 20 building and loan assooiationa, of whicli 
28 had their home office m the etate, and 1 had it out of it 
Pohtual Develotrmnt — Frum 1880 till 1894 the political control 
of the state was in the hands of the Democratic party In 1892 
the Peoples party was orgnnired in the state. It was greatly 
hel;[)ed by the feeling on the jiart of many of the farmers that the 
(ontiol of the old parties was manipulated against their interests 
This party was defeated in 1892, but in 1894 it made a combination 
with the Kopublicans which carried the state Two United States 
senators were to bo elected, and by previous agreement each of the 
vntors elected one In 1898 the Democrats made the election 
issue the opposition to negro ofhcc holders They were able to do 
this because their opponents hod not been able to withstand the 
pressure from within their own ranks, and in some cases had 
ap|)ointed negroes to minor ]K>liti(al offices After a bitter cam 

K , in which a great deal of race feeling was aroused, the 
Kirats regained ooiitrol of the legislature So great was 
the feeling on the race question that the party was impelled to 
piopose an ameudmeut to the state constitution, the pur|)ort of 
which was to disfruiichi/o the negro voters Ihis amendment 
provided (1) that ocry voter shall be able to read and write a 
section of the ooiistitution and shall have paid his poll tax, and (2) 
that no male person who was a mialiflea voter in 1867, and no 
lineal desoendant of tlie same, shall be denied the franchise because 
of inability to read and write, provided he shall be duly romstered 
by Ist November 1908 The latter clause was inserted confessedly 
because it was believed that without some such guarantee it would 
bo impossible to carry the illiterate wliite voters for the measure 
Tho amendment, whnh eliminated about half of the ne^ro vote, 
was submittorl to tho pouplo 2nd August 1900, and carried by a 
majority of 60,000, aftir a hotly conducted outiqiaign in which 
tin 10 was not wanting a certain amount of force to terrorize the 
in gro voters 

AuiHORiiiiH — SAUNDEUb and Cl AUK Colonial and State 
hfcorde of ^orlh ( arolina, vols i -xix Raleigh, 1887-1902 — 
Moo HE. llutloi'y of North CaxoUna Raleigh, 1880 — Schfnck 
North Carolina^ 17S0 81 Kaleigh, 1889 — Smith Education in 
North (Wohna Washington, 1888 — WiiKFi kh jRemimscences 
of North (^arohnians Columbus, Ohio, 1884 — Weeks Southern 
Ouakirn and Slaicry Baltimore, 1896 — Basbei r Slavery and 
Servitude in the Colony of North Carolina Ant% Slavery Leaders 
of North Caiohnn, and Slavery m tho State of North Carolina 
(throe monographs) Baltimore 1896, 1898, 1899 — Brunfr 
(•ditor) Norm Carolina and its Jlcsourcn Raleigh, 1896 — 
I)owj> Life of / E lance Charlotte, 1807 (r s Ba ) 

North DokotOy oik of the north western group 
of states of the American Union, lies between 96 25 and 
104^* W anti 15* 55 and 49 N It has an extreme 
length cast and west of 360 miles, an extitme width 
north and south of 210 miles, and an area of 70,796 
s(piare mih^ Its vast expanse of level or rolling 
jiraints is well supplnd with surface water by several 
river systems and numerous small lakes The most im 
jiortont rivers are tlu Red River of the North along the 
t astern bolder of the state, tho Missouii in the western 
])ortion, and the bheyenne and James in the central 
portion The suifact features of tlie state may in a 
general way bt elassified as follows plains of the Red 
river valUy, highlands of tho Pembina tnd Turtle moun 
tains, the rolling prairies of tho centnil region, and the 
western OoUau of the Missouii The uniformly level 
eharacter of its suiface, tho abseiiee of uplifts, and the 
lack of deep erosion over tlu greater part of the state 
have givem it no very marked geological features The 
formations oeeurring inelude roeks of the Archaean, Cam 
bnan, bilunan, Oetaceous, and Tertiary ages, as well as 
Qlacial drift and alluvial deposits The Dakota sandstone 
of the Cretaeeous group is especially imiKirtant as being 
the watoi bearing stratum ol the Great Artesian belt, 
occupying a large part of the state Many of tho clay 
deposits of the Oetaceous and Tertiary formations, 
particularly those near Diekinson, Stark eounty, are re 
markably pure, and are utilized in the manufacture of 
excellent fire and pressed brick To the same formations 
belong the immense beds of lignite coal extending west 
of the Missoun rner, from north of the Great Northern 
Railway into South Dakota In portions of the Red 
river valley the drift and allinial depasits attain a depth 
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of 300 feet, giving a remarkably strong subsoil and a deep 
and nch upper soil of black vegetable mould. These 
de|> 0 Bits thin out westwards, with the gradually increasmg 
altitude, till the high rollmg praines of the central portion 
of the state are reached 

Flora and Favna — Except along nver banks, a few 
isolated lakes, and over a small area in the Pembina and 
Turtle mountain regions, the moistdre haa been insufficient 
for the growth of forest trees There are nme or ten 
prmciiml varieties of trees and about twenty different 
varieties of shrubs in the state, and over one hundred 
varieties of prairie grasses and forage plants With tho 
advent of the herdsman and farmer, the bison, which 
formerly roamed these praines in vast numbers, have 
vanished, and the scattered elk, antelope, mountain sheep, 
and deer arc rapidly disappeanng The brown and, veiy 
rarely, tho grizzly bears, the prairie and timber wolves, the 
mountain lion, lynx, prairie dog, and rattlesnake are still 
found in the **bad lands in the south-western part 
Among the few remaining fur bearing animals are the 
otter, mink, beaver, badger, and raccoon The gopher or 
spermophile, by its ubiquity, has given to the state 
the sobriquet “ Flickertail ” Grouse, prairie chicken, 
gei se, ducks, and swans furnish excellent hunting in their 
season 

C Inflate — The climate is remarkably dry, cool, and 
invigorating The temperature occasionally rises to 96 
F in summer, and occasionally falls to - 40 in winter, but 
neither the exceptional heat of summer nor the exceptional 
cold of winter entails tho discomfort attending a similar 
range of temperature in more humid climates The 
summer nights are always cool Tho mean temperature 
at many signal stations in the state for July and January, 
the hottest and coldest months, during the years 1892-98 
inclusive, was 68 9 and 3 7 F respectively The mean 
tcmjx,rature for the year was 39 The average pre- 
cipitation IS 17 23 inches a year, ranging from more 
than 20 inches m the extreme eastern part to less than 
10 inches in the extreme western bully three-fourths of 
the precipitation occurs during the growing season (April 
to August inclusive), and is sufficient for successful 
dry farming as far west as the 100th meridian Beyond 
that meridian, save in localities of exceptional rainfall, 
the country is better adapted to stock raising than to 
agriculture 

Atjriculturc — Agriculture is the leading industry in the eastern 
half ot the state, as stock raising is in the western half In 
1900 there were in the state 45,322 faims, containing altogether 
15,542,640 acres, of which about 62 pei cent was improved land 
The total value of farm property was $255,266,751, comprising 
land improvements, and builamgs, $198,780,700 , implements and 
machinoiy, $14,0.)5,560 , and live stock, $42,430 491 The total 
value of larm products m the preceding year was $64,252,494 The 



Quantity or dumber 

Val If* 

Indian com 

1,284,870 bnehels 

$807,278 

Wheat 

59,888,817 „ 

81,738,768 

Oats 

22,125,881 

5,852,615 

Barley 

6,752,060 , 

1,996,082 

Eve 

868,240 

188,771 

Flax seed 

7,766,610 , 

7,786,640 

Hay and loiagt 

1,748,218 tons 

5,182,917 

Potatoes 

2,257,850 bushels 

587,498 

Dairy co^s 

125,508 

4,078,546 

Other neat cattle 

581,981 

11,782,091 

Horses 

859,948 

22,728,511 

Mules and asses 

6,976 

489,597 

Sheep (not including lambs) 

451,487 

1,606,780 

Swine 

191.798 

980,470 

Wool 

3,080,478 It> 

508,744 

Milk, butter, and oheest 


2,858,188 

Animals sold 


8,902,074 

Animals slaughtered on 



farms 


1,573,688 
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leading crops aro wheat, oats, barley, flax, rye, com, and potatoes 
The most important crop is wheat Spring wheat is grown ex 
clusively, mostly of the Scottish Fife variety, and ranking as No 1 
Hard, the best grade known to the market Apples, i>ears, and 
peaches are not grown to any extent, but all the small fruits, wild 
and domestic grasses, and all root ciops are grown lu great pro 
flision and of excellent quality The ioitigoing table shows the 
yield and estimated vain© of the leading crops for the year 1899, 
together with tho number and estimated value of li\ e stock and 
dairy products 

Maniifactures and Afines — The following table is a comparative 
summary of tho manufacturing and medianical industries as ro 
tamed at the censuses ol 1890 and 1900, vith the percentago of 
increase — 



isoo 

1900 

Percentage 
of Increase 

Number of establishments 

382 

1,130 

195 8 

Capital 

$2,891,553 

$5,396,490 

86 4 

Wage tamers, average 
number 

1,498 

2,^98 

$1,222,472 

60 0 

Wages 

9759,132 

61 0 

Cost of material used 

9» 087,161 

95,616,793 

81 9 

Value of products 

96,028,107 

$9,183 114 

82 b 


Iho principal products aro those of flour and grist nulls IV hiU 
mariufacturiug is inci easing agricultuie and stock raising are still 
the pun( n^al industries Iho western half of North Dakota is 
largely underlaid with lignite coal of a superior qualitv Iho 
mining of this coal, from comparatively recent beginnings, is 
rapidly becoming an impoitant industry It is expected that it 
will soon become the chief soiiue of fuel supply 

CharUahle and Penal ImtUaitonH — Tho state maintains the 
following charitable and penal institutions — 1 ho state asylum 
for tho insuno, and school for tho feeble minded at Jamestown 
(inmates 24th April 1902, 413 , 231 males, 182 females) , the 
school for the deaf at Devils Lake (attendance, Ist January 1902, 
fi7 — males 31, females 20 pupils), soldiers homo at Lisbon 
(number of inmates, 1902, 36) the state |)eiiitentiary at Bismarck 
(inmates Ist lanuary 1902 122 males 1 female) 

Mcliijion — Tin chief religious dt uouunations an the Baptists, 
Koman Catholns, Congrogationalists, Lutherans Methodists 
Presbyterians, and Lpiscopaiians These denominations all have 
substantial church homos and a large membership in all tlie 
important towns Tho follow ing st itistics are for the year 1901 — 


Ol mminnlnn 

Orem 1 /a 
tions 

KdidriH 

Value of 
Church 

I roi)t rty 

Ml mbi r 
8hti> 

Baptists 

07 

48 

9122,800 

3,493 

Roman Catholn s 

121 

121 

171 650* 

26, 127^ 

Congregation al is t s 

104 

62 

150 000 

3 450 

Episcopalians 

35 

41 

101,617 

1,982 

Luthoians® 

237 

244 

136 2751 

43,603 

Methodists 

215 

180 

335,000 

5,6 >5 

Presbyterians 

115 

100 

175 000 

4,179 


111 the Roman Catholn and ljutheran chuichts all persons who 
liav( been bajitizcd arc c ounted as members 

Lducation — There wore, on 80th June 1900, 77,680 pupils 
enrolled in the public schools of tho state, with 4083 teachers, 
and school property, not including lands, valued at 1^2 ^)87,805 
The census of 1890 showed tho percentage of illiteracy to bo 4 9 
for males ten years of ago and oioi, and 7 4 for ft males The 
census of 1900 showed tho percentage of illiteracy of males ovei 
twenty one yeats of ago to bo 3 8 for the native born and 6 b foi 
the foreign born The state maintains a slate university and 
school or mines at Grand ^orks, an agiicultural college anti 
school of mechanic aits at Fargo, tliieo iioraial schools, at 
Mayville, University, and Valley City respectively , an industrial 
Hthool at Ellendale , and a school for the deaf at Devils Lake 
There are about 110 teachers employed in these schools with 
more tlian 2000 pupils in attendant o All giatles of public in 
stuK tioii are closely articulated undei the supervision of a Boaid 
of Commissioneis, consisting of the governor, superiiitendont of 
public instruction, and the president of the state university 
One eighteenth of all lands (aggregating 2,531,200 acres) was 
early set aside for tho use of the common sthools, while grants 
ranging from 20,000 to 130,000 acres each were made to tho state 
educational institutions None of these lands may bo sold for Kss 
than $10 an acre, the jiroceeds to constitute a perpetual fund, whoso 
integrity is guarnuteed by the state for tho use of these schools 

* Census of 1890 

^ Norwegian and Swe<hsh Lutherans In addition to these there 
are about 13,000 Danish, Enghsh, German, and Icelandic Lutherans 


Transportation —There wen m 1S99, 2866 miles of railway in 
the state, including sidings Iho Great Not them, Northern 
Pacihc and St Paul, Minneapolis and Sault hto Mane are the 
loading railways, tht two forimr (rossing tho state flora east to 
west near the lines of the t7th and 48th parallels respectively on 
their way to the 1 aeihc coast, aiul the latt< r crossing tho state 
diagonally from tin south cast to north wist and connecting with 
a branch of tho ( anidian Pitiiic at tho international boundary 
lino The Chicago Milwaukm, and Si 1 aid and tho Chicago ami 
North Western railwa>s both ha\o shoit bunch linos m tlio 
southern pait ol tlu state Tho Bismarck, Washburn and ( rtat 
balls Railway has been eoustimCd loi a distiiitt ol about 40 miles 
north from Bisinaitk 

Tho Red River of the North is navigdiU as far south as Fargo, 
although boats do not ordinarily go south id C land boiks The 
Missoun liver is navigable throughout its entire murso in tho state 

Finances — The assessed valuation in 1901 was $124 11^ Hi (real 
estate, $77,858 024, personal property, $27 7 19 423 , lulwajs, 
$17,983,867 , express com[>anies, $139 220 telephone iiunpinics 
$108,017 , telegraph oompanics, $287,290), representing an actual 
value of approximately $400 000,000 The bunded indihtedncss, 
1st Jaimaiy 1900, was $845,800 Tho constitution limits tin 
bonded indebtedness of the state to $200,000 additional to North 
Dakotas shato of the bonded indobtcdiiess of Dakota teriiiory 
I ho tax rate for state ])urposca is limited by the constitution to four 
mills on tho dollar of the assessed valuation of the state 1 his rati 
on tho basis of the asstssmeiit of March 1902, yields an income of 
about half a million dollars a year 

Banks — Thcie were 1st lanuary 1900, 23 national banks, with 
a paid up cajutal of $1,450,000 and a surplus of $194,900, and 
deposits (7th Sojiteinbcr 1899) of $5,000, |8b 109 state banks (1902) 

with a paid up caiutal of $1,041,000 and deposits of $9,391 594 
Recent Ugislation has forced all piivati banks to take out chartirs 
as state banks 

Jopnlation — The ])upu1ation iii 1880 of that ]mrt of Dakota 
temtorv cinbiated in tho presiiit state of North Dakota was 
36,909 (-jV sijuait nnh) the ]>opulation in 1890 was 

182 719 (2iV lo Ihe squaio mile) and in 1900 it was 319,14(> 
(4^V to tho squaiu imk) showing aii im lease for tho dciude of 
74 7 per cent Of the pojmlation iii 1890 101,590 were inahs, 
81,129 fimales 101,258 native born 81461 foit igii born , 7980 
Indians 37 3 nogiois Of tho population lu 1900, 177,493 were 
males, 141,653 fomahs , 206 055 who native boin 113 091 foreign 
born 311,712 were white, 286 nogi 008 180 Chinese and Japani si 
6968 Indians largo (population in 1900, 9589) and Gianil borks 
(population in 1900 7652), tho leading towns an tho centres of a 
largo wholesale and r< tail trade Bisinaiik, tho cipital (popula 
tion in 1900 3319) is situated near tho centre of the state, at tin 
junction of tlio Northern Pacific Railwiw with the Missouri ii\(i 

Histmy — Dikota was a ])art of the Louisiana ])Ui( hast of 180 J 
It was oigani/cd as an imlc[H nd« nt tcriitoiy in 1S61 Thi tirri 
tory was divided b> Ait of ( ongress, 22ud Fobniaiy 1889, and 
North Dakota admittid as u state 2nd November ol the same year 
In politics the state has been uniformly Kc public in, exi ept m 1892, 
when it VI as earned by tho combined Democrats and Populists b} 
a pluiality on tho Presidential ticket of 181 (w Me ) 

North-Eastern Rhodesia. Stc Vinthm 

Africa, British 

Norths! mip a town of Piussia, jirovirict ol Hanovci, 
12 miles by rail north of Gottingen It ban an interesting 
church (1T19), rontainiiig old \iooil carving and stained 
glasH Tho jdacc is said to date iioin the 9th (ontury, 
was a member of the Hanseatic League, and was stoimed 
by tho Imperialists in 1627 Then aio tobiceo, sugar 
and boot manufactures, besides floui milling, tanning, and 
brewing Population ( 1 900), 7811 

North Plainfleldy a borough of Soimrsit 
county. New Jersey, USA, in tho northern ])iit of 
the state It was organized from a part of \ortli 
Plamheld township Population (1900), 5009, of whom 
719 were foreign born and 182 negroes 

North SOfiU — The North Sea is bounded on tin 
F by the continent of Europe and on the W by Greit 
Biitam At its southern end it conimunic itt s pQgmoa 
by the narrow Strait of Dover with the Englisli andhouad 
C^hannel, and so with tho Atlantic, and towards •’’lea 
the north it widens out grulually to 319 miles between 
St Abb*s Head and the coast ot Dtnmaik, and narrows 

b VII 33 
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again to 270 unit 8 between Duncansby Head and the 
qoa^t of Norway To the north of Scotland it commuiii- 
cat-eft with the Atlantic wcBtwards by the Pentland Firth 
and the channel between the Orkney and Shetland 
Islands, and north wards with the Norwegian Sea 

Its total area )h given by Murray as 162,600 square 
mihs, and by Kruminel as 517,623 square kilometres, oi 
159,131 square miles Murray estimates the 
volume of the North Sea at 11,200 eubie miks, 
and Krummcl at 48,718 cubie kilometres or 
7634 cubic miles, giving moan depths of 61 and 48 
fathoms respectively Tlu Nf)rth St a is thus on the 
whole shallow , its Ix^d is part of the continental shelf on 
which the British Isles stand, and it slopes upwards with 
fair regularity from north to south In tin south and 
last there 18 a broad coastal strq) ovir which the depth 
nowhere exceeds 20 fathoms, and the whole south eastc rn 
part of the area is less thin 10 fathoms dtop In about 
its middle latitude the Doggtr Bink f losses the North 
Sea from east to west, exte-nding ioi about one third of 
tin whoU distaiKc , near the hnglish coast the depth here 
18 under 10 fathoms, an<l it increases eastwards to alx>ut 
20 fathoms South of the Dogger tin re are local dt j>rcs 
sions, iriostly of small an i, in wliuli tlie dejith is as much 
as 45 fathoms, as in tin “Silver Pit” Krummcl points 
out that a lino drawn Irom the northern edge of the 
Dogge r to tlu middle of the Skagerrac k eonstitutos a rough 
boundary of the sliallow southern bisin, the dcjith in 
creasing v«ry slowly l>o)ond this lino to the “Norwegian 
Channel ” — a dto]) gully doscly following tlu Seandinavian 
<oa8t, and extinding into the Skagerrack, in whieli th( 
dt pth inereasos to as muth as 100 fiithoms 


Attordinf^ to Tuktm Bkavik llin Noitli S<a m its prtRoiii form, 
hiHt took sham as a rtHuti ot tho it ( tonu movcnionlH mdicatud by 
tJxi Imak hotwt on tlioohlt rand in wt r Pliocono d< posits 


3 lie Ronthi rn t ml of tho Moith he a was piohahly little 


Hlatoiy 

affrittt] hy Ihogt in ral suhnnhiitt ^\hnll octurod during tho tilacial 
poriod , its houndaiyiu this diitdion was appart ntly 'VMthin tho 

f irtsont land ai< a ot 1 lain o and Ih l,^iuni vhih a iiairow ink t may 
lavo run Mtstw nils httwton Iramo and 1 nglund in tho pnstnt 
position of tin Sliail ot I)o\(r Muinwhihi irnrinnso (piantitns ot 
no detritus lioni Hiotland and SeandiiiaMa wt r« deposited in tho 
North fit a, to a thn km ss ol ]>orlia[m 000 ltd, uml tho whole region 
was Buhsoqut nll> laisi d ahuvo sia lovtd, constituting Iho “stim tuial 
surface iip»m wlinh tho pusoiit rnm sysL m was dtndoptd as 
a senes of tnbutains to a groat rnti wlinh foiinod a conlimiation 
of the Kliino i^inal]}, tho land subsidod again tho plain ot tlio 
North Soa was again snbnn igt d and tho wistt rn inlet ot l*leistoctnc 
linios booamo tho htiait ol J)ovt i 

Ju»r reasons whn h will ho su tin icntly oleums from tho histornal 
skt t(h just given, tho coasts ot tho sontlnm part ot tho Noith Sia 
aio of no great bright In Juigland tiny consist ot 
coaM M >vith sandy hoarlns, whilo on tho Continental 

sulo aro imiiiPiiso flats and inaishos, with juuts oeiow soa kvrd pio 
tod(d hy sand durus and artificial d}ki8 flnosa has shown that 
no ovidoneo is foitheoming ol toe tome niovonient since the Broim 
Ago and tho rapid changes of coast lino now taking place m many 
pails are thoiotoio wholly duo to tho actum ot the sea, whuh is 
piobably spmally illeetivo on account of tho relatively recent 
opening of tho fitiait of Dovtr ilio erosion of tho North Sen 
coasts has been made a subject of miuuto study (in England 
espotially by tho lliitish Association), and rocontly Ilaimor lias 
ohtainod interesting results by oonipaiing tlio British and Con 
tun ntal coasts as c hamctc I istie “weatlicr and “loo shores 
Iho physical tomhtions ot tho waters of tho North Soa have 
broil cxtoriHiMly studied by e\T>oditions scut out by the 
CiroutM» Swodiah, Norwegian, Jhinish Gorman ami British 
^ * Go\eriinionl8 Professor Petterswm of fitorkliolm, to 
wIioHo mill itno much of this work is due classifies tho 
wateis found in tlio Noith fie a as follows — (1) oceanic water of 35 
/wo milU salinity or inoio (J) water of salinity 34 to 35 pro milk, 
eallc d “ Noi th Sea watci , (3) water of salinity 32 to 34 pro milk, 
fcmiid along Iho roosts of llollind, Gonnany, l)enmark, and Nor 
wa>, and called “bank water , (4) water of 82 pro milk salimty 
or loss, belonging to tho stream flowing out from the Baltic. Of 
these (1) and (4) are to bo regarded as “in flowing waiters, while 
tho others are duo to mivture, which may or may not lake place m 
the North Sea Itself Iho occnnic water consists of a mixture of 
watiis of Atlantic and Polar ongin ; it enters th© North Soa from 


the north wc«t, and makes its way soutliwai-ds along the coast of 
ficotlaiid, especially dunng tho summer months. Dr I niton, 
Hcieu title adviser of tho ficottish lushery Board, has, by using 
floats or “ drifters, traced a movement of water soutliwards along 
tho English coast as far os the Wash, and thence in an east north 
oast diioc tion towards the coast of Denmark The supply of water 
from tho Baltic vanes with the seasons (see Baliio Sea) 

Apart Irom its eflert on the quantity and composition of the in 
flowing waters, the mixing aiicl circulation in the North Sea are 
almost wholly under the control of the winds Dickson has shown 
that (a) calm wcallier favours tho spreading of a thm layer of 

North Hea water over a m*cat part ol the surface, (5) strong 
northerly w mds nd to hroaden tho area co\ ered hy oceanic water, 
and to drive back tho fresher out flowing waters — an important 
eflert of this is to send “hank water southwards along the west 
roost of Nrjrway , (r) westerly and south westeily winds tend to 
form a continuous band of ooeanie water along the central axis of 
tho North hoa, and there is strong iinwtllmg of water along the 
British ( oasts , and {d) easterly winds reduce tho salinity as a 
whole by spieading the fresher waters over tho surface The distri 
biition and cii dilation are therefore liable to great variations at 
rliflorent siosoiis and in dittcroiit years 

Tho tides of the North beo are ol great complexity, andhaxe 
not as yet been fully investigated The tidal wave of the Atlantic 
tillers hy the fitiait of Dover and by the channels m . 

tho north In tlio latter place a division into two parts 
takes place one wave travelling south wai da along the coast of 
Hcotlanrl in comparatively sliallow watei, while another moves with 
guatcr sj)eed across tho deeper water to the Noiwegian Channel, 
and thence soutliwai ds to tho Bkagon at k and the Danish coast. The 
soutliwards moving waves aro gieatly letaidtd m the sliallow water 
over the Dogger Bank , tho trough of the “ Silver Pit, aecordmgl} , 
gives the Scottish wave a strong easterly component, and the time 
systems — the Scottish, Norwegian and Channel waves — meet to 
tho cast of the Dogger, producing eomjilicatorl intcrftinnce ])hcno 
mena Along the I dlIikIi coasts the tidal sticams aie tor the most 
j»art normal, tho tloori stream running south to south cast and the 
ihb noith to noith wist, but on tho Continental coast the move 
nuiits become \ ei y c omplox, on account of tho varying influence 
of tho wav(s fiom difliient souices 

J ho Noith Sni is partn ulaily rich in oigamsms of all kinds, and 
tho abundance oi food attiacts lish in such quantities that tho 
N Ol th Sea fishei u s are thn most productive in tho world - 
Mat IihIus, and thosi folding at tho bottom on sniooili *** * 
giound, aio c hn fly caught hy means ot the tiawl Thefa\ounto 
trawling grounds are tho Dogger Bank in winter and tho shallow 
waters oil the Continental coasts in summer , these yield halibut, 
sole 8, turbot, brill, plane, (od, haddoek, whiting In rough 

giouinl where the li iv\l lannoi be used, hook and lino ti slung aro 
latrud oil most sntccssfully, anel nud water lish aio also taken 
in this way althenigh the trawl and line fishing overlap consider 
ably llirnng anel maekertl are cauglit by means ot drift nets 
Ihe herring lishing oft tho British eeiasts exlnbits a remarkable 
vaiiation eluiing summer and autumn, beginning in Shetland in 
liiiie and hccoimng piejgressivcly lateir south wai els, until it ends olf 
the Norfolk coast 111 Noxcmbci Vaiious attempts have been made 
to coniieet this Ruecesmon witli the jihysieal changes alre idy 
eleRdilud cRiK'scially witli the jienodio mtliix of Atlantic water, 
hut no very aotmito relation has as yet been establisheel 

\niioniTiKK — IvnflMMFi and Bex tiki aw hm O^canoqraphic 
-O PiTTKiissoN Various papers in the Rvniska 1 itcnskaps 
ikadtviK JlamllLnqar also in Scottish, Geographical Magazine 
(1891) and the Gtograp/ncal Journal — IT N Dkkkon Tnumal 
of the Scottish Meteorological Socicfg, third series, vol xiii p 332, 
Iioelfth lieport of the hishery Boaid for Scotland part iii j> 3 J6 , 
h iftccnth Jteport of thr Fishery Board for Scotland, port \\\ ]» 280, 
Geographical Journal, March 189(3, and Quarterly Journal of 
the Boyal Meteorological Society, No 112, 1899 — I Wixnss 
luiTON fifteenth Btpori of the hishery Board for Scotland 
part 111 p 3 51 — Papers by J T Cinnintham, W GvnsTANei, 
and othci'8 lu tho Journal of the Manne Biological Associ-ation, 
various years x D ) 

North Sea and Baltic Canal. See 

Canals 

North TOflAWamdOy a nty of Niagara county, 
New York, USA, on the Niagara river, at the mouth 
of Tonawanda creek, m tho western part of the state. 
It IS entered hy three railwiys, and has had a rapid 
growth, aided by tho development of power at Niagara 
Jails Population (1890), 4793, (1900), 9069, of whom 
2402 were foreign bom 

North UmborlftllCly a northern maritime county 
of England, on the Scottu^ border, bounded on the E. 
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by the North 8oa, on the N by Durham, on the W by 
Cumberland, and on the N W by lloxburgh and Berwick 

Are(f aiui PopulcUton — Tho aioa of tho ancient count) is 
1,289,766 acres, or 2015 square miles, with a population in 18^1 
oi 438,711, in 1891 of 506,030, of whom 252,283 were males and 
253,747 females, and in 1901 of 602,859, the number of persons 
imr square mile being 299, and ot acn s to a person 2 14 Tho 
area of the administrative county (inoluding the county boiough 
of Newcastle on Tyne) and the area of the registration county 
are identical with that of tho ancient county Ot the pojmlation 
lu 1891, 360,000 were urban and 145,230 rural The increase of 
jtopulation between 1881 and 1891 was 17 01 per cent , and 
between 1891 and 1901, 19 1 per cent Between 1881 and 1891 
tho excess of births over deaths nas 66,340, but this nas exceeded 
by the increase of the population, which was 72,319 The follow 
mg table gives the numbers of mairmges, births, and deaths, with 
the number of illegitimate births, tor 1880, 1890, and 1898 — 






lIU>ia{tliuut« Birtlitc 

\<M1 

Marria^^uM 

Births 

DuithK 


— 





Maloti 

FcinaltM 

1880 

3428 

16,204 i 

9,032 

469 

147 

1890 

4314 

16,553 

10,239 

379 

384 

1898 

5028 

18,326 

11,169 

858 

358 


Tlio niimbir of marriages in 1899 was 5112, ol biiths 19,123, 
and of deaths 11,474 

Tho following table gives thoniaiiiago , biith , and diath rates, 
■with the percentagi ol illegitimate lurths, for a sdus oi years — 



ifiTo-ri 

ishO 1 

lisso so 

1800 

1888-07 ' 

1808 

Marriage rate 

18 7 

lo 9 

1 » 9 

17 2 

16 1 

17 8 

Birth rate 

38 3 

35 2 

34 3 

33 0 

32 7 

32 1 

Death rate 

22 9 

20 9 

19 9 

20 5 

19 1 

19 8 

Pcicentago of illo 
gitimacy 

5 9 

6 0 

5 3 

1 6 

1 4 5 

1 

3 9 


Botli the birth rate and tho death late aie above tlie av<.ra,,^o In 
1S<)1 there wore in the county 26 155 natives ot Scotland, 10,414 
natives of Ireland, and 3686 toroigiicrs 

Constitution aixd Qovcrnmenl —The < ounty is divided into four 
parliamentary divisions, and it also includes tho ]>arliamcutary 
iiorouglis of Newcastle on Tyno, it tin mug tvio iiiombcis, and 
of Morpeth and Tynemouth, ictuiuing ono nicmbei eath It 
contains four inuniripdl boroUp,hs Berwick onTviced (13,437) 
Morpeth (6158), Novvcastlo on lyiio (211,801), and Qynemouth 
(51,514) Newcastle on lyne is a coiuily ])orough Iho follow 
mg are urban distiicts Alnwick (6710), Ambit (1420), Ashmgtoii 
(11,956), Bodlingtoushno (18,708), Ihiivvcll and heiiham (18,147) 
Brackley (2467), Oowpen (17,803), C lamlmgton (6437), haisdon 
<9190) Gosforth (10,605), Hexham (7071), Ncwbiggin by the Sea 
(2022), Newburn (12,503) Rothbuiy (1303), Segliill (2213), South 
lllyth (5472), Walker (13,335), Wallsend (20,912), Wectslado 
(5453), Whitley and Monkseaton (7705), and Wellington Quay 
(8046) Tho county is m the noith eastern ciuuit, and assi/es 
aie hold at Newcastle on lyne Ihe boroughs of Beiwick on 
Iwcod and Nowe astlc on Tyne have se panto eoiiits ol quarter 
sessions and separate commissions of the jicace, and the borough 
ot Tynemouth nas only a separate t ounmshion of the peace Tho 
lucient county — which is in the diocese of Newcastle on lyne — 
contains 159 entire ecclcsiastual paiishes or districts 

Education — In Newcastle on lyne aie the Durham Collcgo of 
Medicine and tho Durham College ol Sciene o In connexion with 
tlio College of Se lence there is a day tiaining collcgo for school 
masters and schoolmistresses In Newcastle on Tyno is also the 
Northern Counties Institution for tlio Deaf and at Beuwcll tho 
Royal Vietona School for tlie Blind Tho total number ot olo 
mentary schools on 3l8t August 1899 was 319, of which 79 were 
bt)ard and 270 voluutaiy schools tho latter including 179 National 
< lumh ot England schools 1 Wesleyan, 28 Roman t atholic, and 
<>2 “ British and other 51 he average attendance at board schools 
v\as 37,117, and at voluntary schools 46,468 Ihe total school 
board receipts for tho year ended 29th Soxitember 1899 wcio 
Jll52,899 Ihe income under tho Technical Instruction Act was 
2.616, and that under the Agiicultural Kates Act was over 
Jtl214 

AtfncuUurc — Only about five ninths of the total area is under 
cultivation, and of this nearly five sevenths is in permanent 
pasture There are also about 470,000 acres under lull pastuie, 
and about 50,000 acres under woods Northumberland is one of 
the largest sheep rearing counties in Great Britain, being much 
cn a par with Argyll, and exceeded only by Lincoln and York 
sliire Cattle are al^ very largely raised, chiefly for fattening 
purposes The bulk of the acreage under corn crops, which has 
greatly diminished, is under oats and barley, and turnips occui)y 


as muth as live sixths of the aua u)id< i giecii ciops, potatoes 
occup) lu^ onl) about a U utb ih ^ follow in„ table giv cs the juiii 
i ipal div isions ot tbo cultivated aiei at intcivals liom 1880 — 



Total Aua 


( n ni 

Cj ps 


1 1 niuiju nt 
4 aatiiia 


Vtar 

unchrC ul 
tivatiuii 

( oni 
Crops 

( 1 )\ u 

I allow 

1880 

704,778 

1 30,74 3 

56,096 

8 .,bb2 

417,181 

15,080 

1885 

714, 4U 

118,5b5 

5 3, 383 1 

90,7 31 

440,269 ! 

11 476 

1890 

717,688 

106, blO 

50 9lb 

92 71 3 

45S 803 1 

8,221 

1895 

707,407 

92,860 I 

47 617 

SI 792 

476,182 ! 

5 4 36 

1900 

707,486 

88,527 

15,SS9 

7b,bo7 

492,160 

> 681 


Tho follow mg table givis tbo iiumlnis 1 1 tl»c pniKipal live stexk 
for the same ycais — 


Taai 

lolal 

IIOIKCN 

J otal 
Cattle 

( ows ( r He ill t 
ill Milk ( 1 lu 
(all 

^lu 1 n 


1880 

18,0 .J 

02,927 

19, 9b 4 

930,393 

10,428 

1385 

17,889 

107,800 

2o,l97 

9 35,874 

1 3,2t4 

1890 

17,505 

104,95 3 

25,067 

1 002,928 

11,277 

1895 

13,723 

108,022 

2o,010 

1 000,038 

13, 377 

1900 

17,449 j 

113,724 

26,518 

l,0b5,206 

]0,2»0 


luduUrta and J laUc — Accordii^ to the icjioit foi 18‘>8 of the 
chief insiHctcJi oi fat tones (1900), the total numbti ol jaisniis 
cmployod m 1897 m tat tones and vvoikshops was 56,394, as com 
j>aied with 56,208 m 18% Tho numbe i employed in non tc xtilo 
iac tones was 48,753, tbcao being an iiiciease between 1895 and 
1896 ot 17 8 pci ( ml , and botwetn 189b and 1897 of 0 6 per tent 
As many as 30 467 wiio cmjdo^cd m lh(^ manufat tuie of mai lanes, 
apphames, conveyances, and tools, ihic fly in tlie shipbuilding yaids 
and ironwoiks on tlio noitli I ink of tho T>nc from Ntvvcasllo to 
the sea, 4742 in tlio touiiding and ( oiivt isiuii of iiictal, 1744 m clay 
and stone mdustiios, 2115 in the manutactuio of papci, &c , and 
1614 m tho manufacture ot chemicals must of the otlici classified 
industries being also leprcscntod Oi the 7131 jicrsons i mplov ed 
in workshops 3809 wtie employccl in clothing mdustnes Ihe 
total number ol ptisons tniployod mcoiincxion with mims and 
quarries m 1899 was 39,388 In the same ycai 302 510 tons of 
clay wcio raised, 108,682 tons of igneous locks, 132,462 tons of 
sandstone, and 108,528 tons of hmesfono No non oio is dug, 
but some pig non is made at hlswick Lead has almost tc used 
to I o laistcl llio following table gives jiaiticuhirs icgauliiig the 
moie valuable mincials m 1890 aiici 1899 — 


Icai 

1 Baijtch 

1 J irttlu> 

1 Ccml 1 

Icms 

Valiii 

1 "' . 

1 ns 

\ ilu« 

iciiih 

\ aluc' 

1890 

1899 

04 8b 
7^09 

i.12,072 

i,14,01» 

1S3 7 *0 
185,2bb 

125,207 

A27,790 

6 751, 308 
11,181,072 

A2 50 3,010 
X3,940,579 


In 1899 thole was landed 313,1 3b iwt of tisli (moie than tv\o 
thuds at Noith Slue Ids), valued at i,253,800 


AiiiHoiiiTirs — Among latoi works aio Wiiduidcf Earth 
u/nbria. Antiquities of Earlkuitihcrlami 1 ondon, 1888 — 15 aij*h 
UiHtorq of Northumbcrtaiui (I’ojiulai County Senes) 1 ondon, 
1895 , Pcdigrets recorded at tin Heralds Vintation of Eurthumba 
land, IblS-lUbi) Newcastle on Tyne 1891 — Hksloi North 
umberland U ords (1< nghsh Dialec t Soc loty) London, 1892 , and 
Biographical List of Jf'urds Illustrative of the JJLahil oj North 
umberland (Fnglisli Dialect Society) London, 1897 — An 
elaborate History of Northumberland, issued under the direction 
of tho Northumberland County History Committee was begun 
m 1893 (l F H ) 

Northumberland Strait, the stiait separit 
mg IVince Edward Island from Nova Sotia and Niw 
Brunswick 

North-Western Rhodesia.—'Set Cintral 

Africa, British 

North-West Frontier ProvineSp The, 

a new province of British India, constituted on 9tli 
November 1901, and placed under a Cine! Coininissioner 
and Agent to the Governor General It was fonmd by 
separating from the Punjab two entire districts (I\shawar 
and Kohat) and portions of three more (Bannu, Dcra 
Ismad Khan, and Uazara) lying mainly beyond tho Indus, 
together with the political thargt of a large uca occupied 
by frontier tribes extending from Baluchistan to Chitral 
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The capital is at Peftha^^ar The total area of the diatncta 
under Britieh admiuietration w 13,197 sejuare inilefl, with 
a population (1901) of 2,044,000 The cultivated area 
18 2,559,000 acres, of which 717,000 are irrigated from 
canals The land revenue is lls 21,56,000, and the total 
expenditure is estimated at Hs 67,83,824 

North-Western Provinces and Oudh, 

formerly the name of a provm<c of British India, under 
the ail ministration of a lieutenant-governor It comprises 
two native states — Garhwal amid the Himalaya, and 


Rampur in the centre of Rohilkhand Total area, 112,612 
square miles, jxipulation (1891), 47,697,576, (1901), 
48,545,999 The capital is Allahabad The title of the 
province had long ls 3 en a misnomer After the creation 
of the Northwest Frontier province in 1901, it was re- 
solveni to change the name to The United Provinces of 
Agra and Oudh 

The following table gives the area and population of 
the s(\cral diMsions and districts of the North-Western 
Provinces and Oudh, together with the two native states, 
in 1891 and 1901 — 


Area and Pujmhifton of iht North Wcutem Vio^nnce^ and Oudh (1891 and 1001) 


DiviKilonH 


Ana in 

MIUn 

N umber of 
Towns and 

V lUttKr M 

Population 

IH a 

Population 1901 

Deniriir of 
Population 
to Square 
Mile 

Malt H 

}< eniab s 

Total 

BiiiiiKH Tkiihiku Y 









N ir 1 romnees 









Meerut 

Dfhrn Piiii 

1,193 

440 

108,135 

102,728 

74,918 

177,646 

141 


SdliaiHiiput 

2,242 

1,0 53 

1,001 280 

561,723 

484,689 

1,046,412 

447 


Mu/af!arnagai 

l,«58 

900 

772 874 

469,828 

408 156 

877,984 

46a 


Mierut 

2, 570 

1,541 

1,591 4 .8 

820,769 

719,148 

1,539,917 

587 


HiilandHhnhi 

l,9U 

1,510 

919 914 

599,174 

539 122 

1,138,290 

497 


Aligaih 

1,952 

1,751 

1,01 5,172 

010,858 

562,189 

1,203,047 

534 



11 i2d 

7 755 

5, 520 833 

5,195 080 

2,788,222 

5,983,302 

470 

A^i 1 

Muttiii 

1 111 

8.0 

71 5 421 

408,846 

354,375 

703,221 

494 


Agi a 

1,S15 

1 204 

1,005 790 

570,373 

490,173 

1 060, f 10 

544 


harukhabad 

1,720 

1,709 

858,b87 

500,00 5 

424,057 

921 660 

499 


Mainpun 

1,701 

1,117 

762 105 

4 )1,203 

378,087 

829, 550 

448 


h tawab 

1,091 

1 192 

727 629 

4 57,844 

308,781 

806,025 

4 50 


I tab 

1,711 

1 482 

702,00 5 

Ibb, 510 

597,409 

86 3,719 

403 



10,1 JQ 

8 151 

1 767,759 

2,8 54,0 59 

2,41 5,482 

5,218,121 

470 

Ooiahhpui 

A/aing all 

2 1 18 

4 080 

1 728 625 

750,866 

77 5 089 

1 5 30 555 

805 


( or il lipui 

1 570 

7 574 

2 99 1 0o7 

1,106 580 

1 188 90 5 

2 {)Y 54 3 

6)1 


15 isti 

2 707 

b 8b 5 

1,785,841 

935,297 

910 4bl 

1,845,758 

64) 



9 191 

19,125 

0, 508,525) 

5 158,74 5 

5 175 113 

6, 531,856 

68) 

Kutimun 

kumaini’ (Nairn lal) 

7 151 

5 9b(> 

563,181 

170,150 

156,212 

306,362 

79 


(laihnal 

5,029 

' b(>0 

407,818 

211 021 

218 271 

429,892 

72 


laiai * (Aliimia) 

9b. 

5s5 

210 5b8 

230,82 5 

229,055 

465,876 

219 




10 201 

1,181,507 

018,501 

58 5,530 

1,202,1 50 

85 

Koliillvhand ' 

Hijnor 

1 S98 

2 1 59 

791,070 

i 100,277 

373,084 

779, 561 

417 


Moradttlud 

2 2S2 

2 1 .8 

1 179 59S 

651,162 

1 501 180 

1 192 .18 

517 


Hudaiiii 

2 017 

1 8*^6 

925 598 

552,487 

472,401 

1,024,888 

418 


liarnlU 

1 59 . 

1 9 51 

1 040 1)91 

1 )S4,959 

501,591 

1,089 550 

652 


Shah]Hliaiipiii 

1 7U 

2 0 57 

918 551 

191 89b 

1 120,728 

921 621 

526 


Pihhlnt 

1,572 

1 0.1 

1S5, 50b 

219,692 

220,997 

470 689 

551 



10,908 

11 475 

' 515,674 

2,919,473 

2,558,987 

5,47S 460 

489 

Allahabad 

Can upon 

2, 5b 5 

1,970 

1,209 695 

671,348 

581,895 

1,259 213 

512 


jhatih])Ui 

1,055 

1,128 

b99 1 ,7 1 

519 403 

337,008 

686,411 

428 


Uaiida 

5 000 

1,200 

705 8 52 

517,917 

31 5, 120 

631,337 

251 


Hamirmii 

2 289 

7b4 

513,720 

230, 519 

228, 52b 

458,645 

224 


All ibtibad 

2 852 

3,510 

1,548 7 57 

714,39 5 

743,511 

1 487,904 

54 5 


riiiiisi 

1,040 

007 

409,419 

515,586 

298 058 

611 644 

249 


Talauii 

1,480 

8b 1 

590 301 

200,701 

195,918 

400 619 

268 


Lalitpur 

1,948 

080 

271,200 

2 


t 

141 



17 205 

11,092 

5,757,121 

2,8 50,007 

2 099 1 56 

5,535,803 

1 

333 

Ilcnarcs 

Mirrapui 

r>,22d 

1, 507 

1 101,508 

529 870 

552,836 

! 1,082,706 

222 


1b mil (s • 

1 099 

1,992 

921,913 

4 51 784 

438,188 

882,972 

912 


(tliazipui 

l,4b2 

2,bl4 

1,077,909 

414,203 

469,885 

914,148 

737 


Ballia 

1 170 

1 719 

912 105 

155 817 

494,149 

949,966 

805 


lauujnn 

1,550 

5,191 

1,204,919 

590,551 

612,169 

1,202,710 

810 



10,504 

13,820 

5,8b8,774 

2,405,285 

2,567,217 

5,032,502 

515 

Ctiirud foin 

lid 

8 5,37b 

81 020 

34,254,254 

18 028 481 

16,783,093 

31,812,174 

417 


* Ret^^etll the ttnsu of ISOl ami tlu census of 1001 tlio districts of Kuinaun nud lurai A\ere redistributed, two new districts, 

Aliiiora und Naiiil Tal, I>emg organized out of them 
^ 1 lie population of the former district of Lalitpur is enumerated under Jhansi in the 1001 census 
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Atm and Populatum of the XiyrthrWei^tem Provtncea and Oudh and V)01)--contmuid 


Divtstoas 

Districts 

Ana m 
Square 
Miles 

Vumbor of 

Population 

p-ipuiutl ll lOQI 


Dt usitv of 

1 t>])ulati(>n 
to Siiuore 
Mtk 

Villages 

ISUl 

Males 

1 i IliUll H 

Total 

Oudh 

Lucknow 

Brought forwaid 

Lucknow 

Unao 

Sitajmi 

Kae Burch 

Haidoi 

Kheii 

83,376 

967 

1,778 

2,255 

1,751 

2,324 

2,965 

81,626 

914 
1,667 
2, 128 
1,712 
1,885 
1,711 

34,254,254 

774,163 

953,636 

1,075,413 

1,036,521 

1,118,211 

903,615 

18,028,481 

414,852 

498,386 

619,975 

609,815 

682,684 

478,411 

16,783,693 

378,182 
477 4t>9 
655,604 
524 114 
510 >17 
426,788 

34 812,174 

793, 3 44 
97c),8 .5 

1 175,579 

1 04 4,948 

1 09 4,201 
90) 199 

417 

800 

) U 

177 

592 

179 

405 



12,040 

10,217 

5,856,659 

1,104,143 

2,872,973 

5,977,116 

1S6 

Fyrabad 

hy/abad 

Baliraieh 

Cronda 

Sultanjmi 

Partabgarli 

Bara Baiiki 

1,728 

2,680 

2,880 

1,710 

1,426 

1,740 

2,684 

1,886 

2,831 

2,471 

2,188 

2,067 

1,216,959 

1,000,432 

1,469,229 

1,076,861 

910,895 

1,130,906 

667,776 

544,602 

713,699 

634.449 
484,462 

603.449 

640 310 
507, 354 
688,651 
519,666 
456 631 
1*76,08 3 

1 298,086 
1,051,856 
1,402, 450 
1,081,115 
941,095 
1,179,532 

704 

47 4 

507 

629 

63 4 

619 



12,177 

14,127 

6,794,272 

8,538,337 

2,418,667 

6,857,024 

5 *7 

Total Bntis 

h Terntoiy 

107,593 

105,990 

46,905,085 

24,670,961 

23,075, )63 

17,746,224 

4)6 

JyiAUVK Si vji s 

Kampur 

045 

1,516 

551,249 

279 729 

2{>2, 438 

512,067 

583 

Garhwal 


1,164 

! 802 

211 242 

112,168 

13 >,4 40 

267,608 

58 

Total Nati\c States 

5 109 

2,318 

792,491 

111,897 

t87 77S 

799,675 1 

155 

(jrancl total 


112 702 

108 308 

47 697,576 

25,082,853 ! 

21, KH la 

1 48,545 999 

424 


Since 1891 the population has inouascd l)y little luoie 
than 1 6 per cent , which ib nmrh htlow tlu lato of incnast 
foi India generally In tin. ctntial Doah thtie is an 
actual decrcaae, while the highest rites of inciuise lu to 
be found in the Himalayan distnels and m the siibinontano 
tracts, where waste land is still availabli for tillage 
Elsewhere, it may almost be and that i»opulation has 
reached the stationary stagi It is noteworthy tluit the 
urban population, which foims IJ pei leiit of the total, 
has increased at a slower late than tlu j) 0 [)ulation genei 
ally The density of jxijnilition is gieatest in the east, 
'where the conditions ajiproximate to thosi ol Behar 
The purely agricultural distiuts of A/amgaili iiul Ballia 
each supjMjrt more than 800 persons ptr sejuare mile 
I or Oudh alone the average dtnsity is peisons pei 
square mile In Bundelkliand (xVllaliabad) it falls to less 
than half, and in the Himalayan distiuts to only 8") 
i)i rsons jier square mile 

Classified aceoiding to rtligum, and excluding nativi 
states, Hindus in 1891 numlierid 40,411,250, oi 8(» jhi 
cent of the total population Thiy wtie slightly more 
niimorous, in projiortion to Mahomniedans, in Oudh tlian 
in the North West jiroper , and it is noteworthy that they 
liave increased somewhat faster than the Mahommedans, 
which IS contrary to the exjierienee of India gtiierally 
Alahommcdans numbered 6,346,710, oi 13 jar cint, 
being proportionately most numerous m Bohilkhand, 


whire they foimed 21 jar cent of the population (liris 
tians numbert d 58,441, or 1 per eint, of whom 27,995 
W(ie Europeans and 7040 Eurasuns, leaving 23,406 for 
nitive comerts, whowiK proportionately most numtious 
in the Himalayan distiiets and in Bohilkhand Jims 
(ineluding Buddhists) numbcied 85,988, or 2 ptr cent, 
being most numerous in Metiut, Agio, and Than si 
“Others,” i hit fly Sikhs, Paisis, and Jews, uumbtred (>96 
The census for the North \\t stern IVovirues ignoies 
aboriginal tribes 

In the North West piopti, out of a total area of 52,597 361 acres, 
6,159,711 ants wtie incliuUd under the Bengal puinaiunt sUth 
inent the iiKidciiee of assebsment being ncaily 15 annas per acre 
On the tcniDoranly Nettled tiaut, whore the asscHHniont in liable 
to revision eviiy tlmty years, the intidtntu is II 1 2 0 ])er acre 
Similar!), in Oudh, out ot a totxl aiea of 15 517,846 acres, the 
amount in live distiietH that has been granted in jurinanent settle 
iiKiit IB 1 112,921 acres, on au avciagc assessment of ncaily 15 iiinas 

K or atie while the im idenee on the tcmpoiaiily settled poitiou is 
1119 pel u( ri In 1SO6-07 in the Noith West pioper, the total 
cultivated area was 22 742 416 aiics, of which 4 272,569 were 
cropped iiion than omc 1 ho irngaD d ai oa was 7 132,218 acres, 
ot which 2,083,118 aeies woie watered from Govoininent canals, 
uiul the rest from wells, &( Ihe principal crops are rioe, wheat, 
liarh), millet pulse, inai/f, cotton, and sugarcane Indigo was 
grown on 413 724 acies, tliidh in the Doah, opium on 199,103 
acres, ehiclly in the |H.inianently sittled tract , tea on 7919 acres, 
in Dehra Dun and kumaiin The Goviriimc nt ( anals are ilassitiod 
under the headings of (1) protective, (2) major woiks and (3) minor 
woiks I ho following table gives the tiuaiieial lesults ot the hrst 
two of tin see thiKsis foi 1897-98 — 



C apital 
Outlay 

Total Receipts 

WorkluK 

Kxi>enses 

Inti n 8t 

\( t UcHUlt 

I i-oflit 
per cent 

Protective— 

Betwa Canal 

Us 

13 02,017 

Rh 

1 37 700 

lU 

1,14,824 

Kk 

1,02 '151 

Us 

7 ,(f 0, S 

- > J 

Ma]or Woiks — 

Ganges Canal 

Lower Ganges Canal 

Agra Canal 

Kasteni Jumna Canal 

Fatehpur Gauges Canal 

2 99,48,303 

3 49,19,049 
95,31,879 
IS 64 711 
24,00,670 

43,51,182 
31 18,612 
9,74,061 
16,65,275 

11,51,384 
9,35,709 1 
2,42,961 
3,62,985 

11,25,955 

12,98,424 

3 54,116 
1,44 349 

70 482 

20,73,793 

8 84,479 
3,76,985 

1 11 67,941 

6 92 

2 5 

o qr, 

93 29 

lotal 

8 06 19,612 

1,01,09 080 

26,8 4 030 

29 93 425 ' 

44 42 716 

5 50 
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la tlie case of the minor i^oiks, on which interest is not charged, 
the net receipts amoiiiittd to 1,66,990, being 5 58 pir cent on 
a camtal outlay of Rs 29,90,331 

Tliere are no ginit industties in the Nortli Western Provmtes 
corresTiondmg to tlie cotton of Bombay oi the jute of Bengal 
The (Hiof minufac tunng centre is Cawnpote, with 4 cotton mulH, 
1 woolhn mill, 1 juto null and several largi tunnnns and Icathei 
foctoiies Tluro are in all 6 cotton mills, with 1618 looms and 
257,622 spiridbs, employing 7496 hands, of whom neaily all aio 
male adults The out turn in 1897-98 was 26,746,853 lb ot yarn 
mostly Indween counts !Nos 10 and 20 , and 3,042,991 lb ol clotli, 
mostly ^ey goods There are brewtius at the hill stations, and 
also atBueknow, and a huge fat lory lor relining sugnr and dis 
tilling rum near Bhuhiahanpur No coalnums exist, iioi any 
important ironworks The piovmce is will supplud with laif 
ways The main lino of tho luast Indian runs thioughout south 
of the Ganges, which is bntlged at Btiiarcs ami Cawnpoit North 
of the river, tho Oudh and Rohilkhand system foniiects with 
Bon^l on tho one hand and with the lTni|ab on tho other From 
Allahabad, Cawtinore, and Agia tiade tinds an outlet to the sea 
at Bombay as well as at Calt utta In 1897 98 tho total rail borne 
tralfic with othei piovinces arnount<d to 57, '157, 139 maunds (say, 
two niiLhon tons), valued at Rs 37,12 12,027 Tlio principal 
imports uio (ottoii goods, grain, sail, tonl, metals, and lailway 
materials The pnndpal ixiiorts aie wheat oil seeds, hielcs, sugeii 
raw cotton, indigo, opinni, anel lac In 1900-01 tho total tiado 
with other provinceis by luil amounted to 7 'll 705 863 inaumls 
(2,783,000 tons) \alueef at Km 43,7 1,99,947, and by river to 
34,665,124 maunds (906 000 tons) vahmd at Ks 2,35,38,515 The* 
frontier trade is registenel witli Nepil and with Tibet In 1897 
1898 tho unpoits irorii Nopal we ro valimd at Rs 59,54, 183, of whie h 
neatly hall was rue, othei important artieles being oil seeds, ghi 
timber, and eliugs 'J ho expoits to Nepal weio valued at 
Ra 33 12,111, id which nioiej than two thuds were cotton goods 
otliir important artuhs bung sail, sugar, anel spices The irn 
ports fiom lilst were valimd at Rs 6,34,949, ohielly woed boiax 
and salt Tho expoits into lihet were valued at Rs 7,81,830 
mostly feme! grains, with some sugai and e otton goods 
Tho administration ot theNoitli Wostein Provimis is condue'ted 
by a In uienant goveinm, who is also chiel commissioner ot Ondh, 
with a thief seerctaiy, 2 secretaries, and 3 niieUr score taiies 
As in Bengal, tlmro is im exocntive rouneil , but then isaboaid 
of rovomio, consisting ol 2 membeis loi logislativo purposes 
tbo houteiiant goveinoi lias a eouneil, Inst constituted m 18H6 and 
augmented in 1898 It consists ot 15 members, ot whom not 
more than 7 may lio ofTie lals Of tho remaining muinbers 6 
are nominated em tlio recoin mondation ot gionps of nmmcipalitics 
and district boaids se locte d public associations, anel the senate ol 
Allahabad Univcisity Iho whe^lo ot Omlb ami also tho Ivnmauii 
division, rank us "non re^gulatiem Ine hiding Oudh, tho nnmhti 
of divisions Ol e oinnussione iHhi)m is 9, with 48 elistiie ts oi indejMm 
dent (haigoH under a colloe tor oi deputy commissioner Iho total 
number of civil and rovomio |udgos is 727, and of iiiagistratos ot 
all kinds 992 In 1898 tho total strength of tho jiolitc torco was 
24,888 offlcoi’s and men being 1 polKomnii to cveiy 3673 ol tho 
population In addition, tho railway jwheo numbe loel 783 
Sinto tho reoigamzatieui ol tho Imliaii army in 1895, tho North 
Wostoin Provinces and Ouelh form jwt of tho Bengal command, 
containing two first class and tho laigcr put of threo second class 
districts, Tho chiol mililaiy stations aio Meerut T ucknow 
Allaliabad, and Bareilly Tho volunte'oi force consists of 5 
aelministrativo battalions, with an cm oiled sticngth in 1898 of 
4301 1111311 of whom 872 wore mounted 
Tho number of inumtipalitics is 10 1, with an aggiesgato popula 
turn ot 3 267 303 , of theses, 7 have more than 100,000 inhabitants, 
and 10 between 50 000 and 100,000 In all but 6 ot thorn tho 
ma)ority of tho boaids arc clotted by tlio ratejiayers, who form 
about 2 |>tr cent of iho munici|)al population In tho six largest 
towns tho distiut magistrato iufj'offuto chan man of tho board, 
and olsowhoro ho is almost nlwajs elected to that otiue Out of a 
total of 1608 municipal e ominissioiiers, 1229 aio ekttod and 338 
nominated, 315 are otheials and 1293 non oflicials , 1408 are 
Indians and 205 himipesins In 1897-93 the oggieigato niumoiiml 
income was Rs 14 SI luO of which Rs 82 25,223 was denvod from 
taxation, mainly from oetioi Tho avciago iimdoneo of taxation 
was just under R 1 |m r lu^ad, but at both Naim Tal and Mussoorio 
it was more tlian Ks 5 lluj iggrcgate oxpondituro was 
Rs 44,86,884, of winch Rs 9 90 127 was devotod to conservancy 
Us 6,43,578 to public silety, Rs 5 28,226 to water supply, 
Ra 3,92,785 to jniolic woiks, Rs 1 31,037 to diamage, Rs 1,74,890 
to hospitals and Rs 1,45,436 to education Iho aggregate debt 
outstanding was Rs 35,43,31 1 Tliei average death lato was 45 55 
per thousanel, comjiarod with t7 69 m the prcLodmg year 
The mtmlHr ot district boards is 41, composed of 1245 oleo od 
193 nominated, and 100 tx offiuo mtmbei's of whom 63 aro 
Europeans. In every case the magistrate of tho district is chair 
iu.in In addition, there are 4 district committees, composed 


entirely of ct officio and nominated members These bodies, which 
were hrst constituted in 1888, possess no power of taxation, but 
administer certain funds made over to them by tho Government 
In 1897-98 their aggregate income was Rs 39,51,080, of which 
Rs 28,08,415 was derived from rates Their aggregate expenditure 
was Rs 39,67 371, of which Rs 20,16,123 was devoted to jiublio 
works, Rs 13 16 951 to education, and Rs 5,53,119 to dispensaries, 
vaccination, Ac 

Tho following was the net revenue and expenditure of the North 
Western Provinces and Oudh for 1897 98 (in tens of rupees), 
distributed under the three heads of impenal, provincial, and 
local —Not rev Lime— Impenal, 5,068 159, provincial, 2,291,411 , 
local, 824,411 total, 8,188 981 Net expenditure— Impenal, 
586 682 , iirovmiial 2,078,539 , local, 1,037,283, total, 8,702,504 

Tho follow mg table gives the gross revenue under live pnncipal 
heads (m tens of riiiices) foi the two years 1887-88 and 1897-98 — 


I and 

1887-88 

Hx 

5,699,841 

1807-08 

Kx 

5,602,180 

Stamps 

658,887 

782,196 

> XCI8C 

557,241 

124,745 

451,496 

Foicsts 

188,667 

Assessed taxes 

218,828 

250,129 


Tho following table gives tin chief statistics of education m the 
Noith Wt stern Piovinces and Oudh for tho years 1886-87 and 
1896-97 - 


188(»-S7 I 1800-97 



S( hools 

1 upils 

8( h(X)lM 

I Uplls 

( ulb gts 

Sotondaiy sc bools 
Primal y schools 

Special «( bools 

Private mstitutious 

18 

620 

5,322 

61 

6,866 

1,311 

66,579 

181,473 

3,163 

77,0o5 

29 

500 

6,292 

65 

5,630 

2,435 
59,172 
216,27 2 
3,581 
71,511 

lot d 

12,837 

‘)29/)81 

12,000 

302,072 


Ilovvivtr tlnse liguics ]>o looked at, tluy show little progress 
If wo tompaic the iimubti ol jaipils with the (stimatcd population 
ot school going ag( (15 poi tint of tho total jxipulaiion) tbo 
pio])oition has Hinaincd stationary at 5 ])cr cent Taking girls 
alone, the numhci at sihool has nsin in ten yeais from 18,242 to 
15,461, and tho piopoition to tlio finialo jiopulatiou of school 
going ngo liom 4 to 5 p» 1 ctnt In i vtiy rcspeit tho standard of 
cdiuation in tho Noith \\ osi falls far below that ot India general] \ 
But it should he said tliat a considerable impiovemont has recently 
la on f llcctcd I he following table gives the expenditure on oduca 
tiou foi tlu same jcuis, accoidmg to sources — 


Pioviiicial revenues 

1880-87 

Hs 

5,36 902 

1800-07 

Rs. 

6,20,410 

Local tunds 

13,57,832 

13,83,614 

Muuu i}»al funds 

75,567 

1,06,091 

Fi c s 

3,30,010 

7,66,2i5 

Otlui some Oh 

5,67,994 

7,63,656 

Total 

28 68,305 

36 39,906 


Iho total c\pt iiditure on education sltadily inci eased But the 
most notable tcatun was tbo laigo increase under fees, which more 
than doubled tlimug the penod Altogether, the proportion of tho 
total home by public funus fc 11 m ton years from 69 to 58 per cent , 
though it was still higher than foi India generally In secondary 
schools alone public luiuis contiibnted only 43 jier cent Collegiate 
education was stimulated by tho foundation in 1887 of an indepen 
dent university at Allahabad, whose ovaminatioiis give a larger 
place to science^ than m the Calcutta university During the five 
years ending 1896-97 the total number of students who niatricu 
iated was 3621, while 710 graduated BA and 108 MA, and 
183 passed examinations in law At present theie is no faculty of 
medicine 

The North 'Westcin Provinces suffered severely from the famine 
of 1896-97 Ihstusa first made itself felt in Bundelkhand in 
March 1896, and relief ojieratious had to be continued until October 
1897 Altogether 19 districts were othcially recognized as famine 
stncktn, while m 13 more districts the dwticss was held to reach 
the jxunt of scarcity lor sevcial months more than one million 
jiersous wore in receipt of relief, the maximum being 1,696,722 at 
tho end of Ichmary 1897 The total expenditure incurreci by 
Government was Rs 2,17,00,000 the daily cost of each person 
relieved In mg ]ust over one anna (=s one |>enny) The Famine 
Commission lopoited that the result was a "conspicuous success 
and a great administrative feat During the tw el ve months ending 
hoptenihcr 1897 the mortality m the famine stricken districts rose 
onl> to 39 j>cr tlioimnd, compared with a noiTiial death rate of 33 
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por tUousaiiU Tlio North West was fortunate lu almost entirely 
escaping the subsequent famine of 1899-1900 , nor has it sutfereil 
Irom the plague in an epidemic form Down to April 1899 the 
total number of deaths recorded from plague was only 117, 
but the disease has since taken a firmer hold ot the eastern 
districts (j s Co) 

North*West Territories.— Under this name 
are comprised the jiortion of the Labrador peninsula not 
included in Quebec or the Labrador coast strij), the Arctic 
islands between 02 W and 141 \V , and all that part of 
British North \meiica which lies between Manitoba and 
Kecwatin on the east, and British Columbia and Yukon on 
the west It includes the districts of Ungava (see Labra- 
dor), Assiniboia, Alberta, Saskatchewan, Athaliasca, Mac 
kenzio, and Franklin It lormerly included Yukon also, but 
the latter was erected into a separate territory in 1898 
Tho Laurentian “plateau occupies the greatti poitiou of 
Ungava and Mackenrio and tho eastciii halt ot Athabasca Ihc 
. . . most striking fcatuicsaie the iimunicrablo lakes, with 

Intervening rocky elevations, loiust clad il in the 
south but usually baic or covered with moss and 
lichens in the north, foimin^ the so <. ailed “baiicn lauds In 
this ana tlicro aie, in addition to the 1 auieutian rocks, outliers 
retorred to tho Cambrian ns well as bands ot Huionian rocks 
Minerals ot economic value aio almost entirely coiihncd to the 
latter, and, though undeveloped, iiiLlude gold, non, mu a, plios 
phato graphite, marble and copjur The continental plain is 
bounded on tho L by tho Laurentian plateau and on tho W by 
the Rocky Mountains It ovUnds fiom the 19tli paiallcl, where 
it has a width oi about 800 miles nuith westwaid to tho Antio 
Ocean, whore its width has diminished to about 300 miles South 
of tho North Saskatchewan it includes the pruirio country ot western 
Cauada, an area of ncaily 200,000 square miles , beyoud it becomes 
a toi cst region with occasional trui ts of pi an le Last ot tho M issoun 
Cotfau — a lino of e8cait»iucnt that ciosscs tho 49th piinllel iii 
103“ 30 "W long and extends in a noith westcily dinution to 
tho North Saskatchewan — tho geiierd elevation is about 1600 
foot to the west it is about 3000 lect atul rises gradually to tho 
foothills ol the Rocky Mountains With tho c\tt ntion ot a belt 
ol Oiinbio Silurian, Silurian and Dcvotnaii along tno eastern and 
north castoin border of the ]ilaiii, it is undcil ini b> Oh tae ions and 
itiary locks to tho Pcaeo iivci beyond tho lattei the Devonian 
locks occupy tho greater portion oi the iiea aiiel cemtinuc te) 
tho Aictic there forming a great part ot the northein aiehi 
|»elago Iheie arc immense heels of bitununous anel lignito coals 
111 the Cietaeeous , iiatui il gas has been found in largo epuintitiOH 
in the D< vonian, anel oxtensuc outerops ot sandstono satin ated 
with tu evidence tho existenee of veiy largo dopejsits ot potroloum 
riio Roeky Mountains extend, with a width seldom oxeccehng 
60 mile s, in a north westerly elirection trom tho international 
boundaiy to tin Are tie I hey aio composed ol a sein s of roughly 
]>aiallel mount iin lulges ot Cambrian qnart/itcs and slates ami 
Cai boiiife 1 ous and Devonian limestones Ihey arc, as a rule, 
foiest elad tho growth being inoie luxuiiant on the western slopes, 
and ha\ e., in the southei n portion, several summits exe i e ding 1 1,000 
feet, notably Robson jieak, 13,700 , Athabasca, 11600, Assini 
borne, 11 830 , Freshlielel, 12,000 , Victoiia, 11260, I e troy, 
11,080, Alberta, 11,000, Lyell, 12,000, MuniTnor>, 12,000, 
Icmple, 11 668 , and Leikie, 11,000 , also Brown, 9050 
Iho principal rivoi is the Mackenzie, 2350 miles long, including 
its groat tril)utary tho Peace , tho Athabasca, 740 miles long, the 
Rlvtn kiard, 660 miles long Other important tributaries 
of the Maekeiizie are tho Hay, Nanaiini, Dahaelinni, 
Arctic Reel, Peel, and Great Bear rivers Tho Anderson, Copper 
mine (475 miles long) anel Backs nver (560 miles) also eiischargo 
into the Are tic , the Duhawnt (660 miles) into Chesterhelel inlet , 
the Churchill (925 miles) and the Nelson (1460 miles long) indue] 
iiig Its groat tnbutaiy the Saskatchewan, into Hudson Bay 

riio pnnciiial lakes in Saskatchewan aie Cedar Meiose, Play 
green, an cx|)ansion of the Nelson, La Plonge, and tho northern 
LmkM portion of Winnipegosis , in Athabasca, Reindeer with 
an area oi 2400 se{uar6 miles, and 1150 toet above tho 
sea, Wollaston area 900 square miles, and altitude, 1300 feet, 
Athabasca, 3085 se^uaro miles and 690 feet above tho sea Clan, 
Ija Rouge, Lesser Slave and He a la Crosse, altitude, 13 50 feet in 
Mackenzie, ka»»ba, 1270 feet, Dubawnt, 500 feet, and an arcaot 
1700 square miles , Pelly, Aylmer, Clinton Golden, Great Slave, 
9770 square miles and altitude 620 feet, and Gnat Bear, 11,200 
square miles and 340 feet above tin sea 
Tho salient features of the climate of the southern Territories aio 
a bright, drv, and bracing atmosphere cold winters and waim 
Cllmmie summers, with a small rainfall and snowfall In tho 
northern Temtones a short, hot summer is followed by 
a lung cold winter with extremely low temiieratures The jicrcent 


age of bright sunshine at Battlofurd is 42 p< r cent , and at Winni 
l>og 46 per cent Iho table below gnts tho aveiage tempeiaturo 
and proeipitation at a numiHjr of statioiiHin tho 3(riitones — 



Lluvalioii 

Mmn loinperaturu 

Averafc 

ProcfpiU 

tioiu 

ISuniiii r 

'Vy inter 


Jilt 

Di -rnoH 

DOLIVIH 

IllCluM 

Regina, Assiniboia 

1886 

60 0 

0 0 

9 03 

fewift Current , 

2125 

60 0 

9 4 

17 04 

Maple Creek , 

2496 

62 9 

J * 3 

10 ]8 

Medicine Hat , 

2171 

62 » 

11 j 

12 69 

Norway House, Kce 





watin 

710 



19 26 

\ork lactoiy, Kec 





watiii 

SI a level 

48 7 

12 6 

2S 73 

Prince Albert, Sask 

1402 

51 6 

09 

14 46 

Battlofoid , 

1616 

61 4 

7 1 

1 5 62 

Calgary, Alberta 

3421 

56 S 

16 4 

12 98 

Banff ,, 

4616 

52 0 

15 9 

19 44 

Idmouton ,, 

21 6S 

56 0 

10 5 

16 16 

Chipewyan, Atha 

700 

54 2 

-7 3 

11 06 

Dun vegan ,, 

1300 



25 25 


Tho broad and level or rolling plains of Assiniboia and southern 
Albtrta are, with tho exception of the river valleys and nioio 
uiululating lands, almost tieoloss Saskatohewan, 

Athabasca, southern Macktn/ie, and northein Albeita 
aio tiaveisod by a lx It of loiest vaiymg fiom 660 to 800 miles 
wide, and im hiding an aiea ot about 1,600,000 square milis 
Tho pniiciiial tiocs are Banksiaii pine {Jhiius banksmmi) \^lllto 
spruce alha), black spiiice {Puta nigra\ tamarack {Larir 

aiiiericaiia)^ asjKii poplar {Populm tremuhuies), balsam poplai 
{PopitliiB hahamifoa) and papoi biich {Pctiila pajnpnjt m) The 
principal tit os ot tho Rocky Mountains aie aspen and balsam 
poplars, white spiuto Rngolmann s spriuo {Pum engehn \ 
mountain balsam (Abus subalpiiut) Douglas hr (P'tnuhtntgii 
fiouglasii). Rocky Mountain pun (Pinu^ JlrxilLs), hlat k pino 
(Pitiua mirrai/ana)f and mountain lauh (J anju hjalln) 

In 1896 tho unoiganized poition of the North West Territories 
was divided into tho distiuts ot Ungava, Mackou/ie, andirankhn, 
and the eastern boundaiy of Athahast a was shifted east . 
waids fiom approximato 111 3S W to 100 W In 
1898 tho distint of \ ukou VNas constitiiUd a stparato 
tonitoiy 

I ngaia comprises tho whole of the Labiador jamnsula north of 
Quebec, and west of the Labiador coast stiip, and has an area of 
347,000 square milts 

AsHnubota (89 635 square miles) is bounded on tho h by 
Manitoba on tlie 8 by the states ot Noith Dakota ami Monhuia, 
oil tho W by Albeita and on the N by Saskatclu w an Iho 

I uincipal towns aie — Regina (population, 2645), tho capital of the 
tiiitoiKH, Bioadviow, Moosejaw, Swift Curient, Muliciiic Hat 
Mousomin \oikton, Estevan, and Qii Ap))clle 

Alberta (106,100 sqimie miles) is hounded on tho h by 
Assiniboia and Saskatcnevvaii on the H by tin state of Montana, 
on the W by the summit ol tho Rocky Mountains, and on the 
N by Athabasca Tin priiioipal towns are Calgary (population 
4152) Edmonton (2626), the distnbuting ]K>iiit lor the country 
di allied by tho Athabase a, Peat e, and Mai kciizie rivtis, and, till tho 
coiibtruction of tho AVliitu Pass and \ukon Railwuv, the most 
northcily railway station in America Lethbridge (2279), with its 
coal mines and at the ]unctiou of a lailway from Great I alls, Mon , 
with the Ciow Nest Puss line of the Canadian Pacific , Maclcod, at 
the junction of the last named line with a branch fiom Calgary and 
111 a fine lancliing district , Rid Diei, in tlie midst of an excellent 
faimiiig distiiit, and Banff, in the Rocky Mountains, with its 
national paik and famous hot spiings 

Saalakhewan (107,090 8f|iiare miles) is bounded on tho I and 
S E by tho Nelson rivei Lake Wiiiniiieg and Manitoba, on the S 
by Assiniboia, on the W by Alberta and on the N by Athabasca 
and Koowatin The piincipal towns are Prince Albeit (populi 
tion, 219 5), on the right bank ot tho North Saskatclu wan, and tho 
ti mini us ot a branch oi tho Camuhau Pacific, Battleford, Cailton, 
and Saskatoon 

Atltabasui (2 15,/ 10 sq^uaie miles) is bounded on the I by 
Iveowatin, on tho S bj Saskatchewan and Alberta on tlu M bv 
Biitish Columbia and on tho N by Mackenzie 1 here are small 
settlomeiits at Duiivcgaii, in tho valley of tho Peace , ( liijiewyan, 
on Lake Athabasca and tho see of a Roman Catholic bishop. 
Peace River Landing and Lossii Slave There are also several 
Hudson Bay Company s posts I esscr Slave, at the lit ad of 
lesser Slave Lake, Stanley, Vtrnnhoii, MtEay, He a la Crosse, 
and Brochet 

Matlettzte (530,000 sipiare miles) is hounded on the N by the 
Autio Ocean, on tin I by Kecwatin, on tin S by Athabisea and 
British Columbia, and on the M and t> by i ukoii terntor} 
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fort Smith i« on the Slave river at the hret interniption to navi 
^tion from the Arctic Ocean Reaolution and Raw on Great Slave 
Lake Providence, Simpson, Norman, Wnglcy, and Good Hone on 
the Mackenzie, and M'Phenoii on Peel nver, the most nortnerly 
civilized community in Rritieh NortS America 

Franklin (appro ximately 590,000 siptare iniUs) includes all the 
Antic islands or British !Noith Amerha and Boothia and Melville 
(26 000 square miles) |)enuisuUs Ihe larger islands and “ lands, 
with their ^iproximate areas, are Baftln I^and, 280,000 square miles 
(in( hiding Coukburn lisnd) , North Devon, 22,000 , Ellesmere Land, 
18 000, Onnnell Land, 86,000, North Somerset, 10,000, Prince 
of Wales Land, 15,800 , King William Land 6000 , Prince Albert 
Land, Victoiia Land, and W^ollaston Laud, 80 000 , Banks Land 
and Baring Ijand, 80,000 Piimo Patrick and the Parry Island 
group, including MolvilU, 17,000 , and Bathurst Islands 

The following table shows the population in the census) cars 
1881 and 1891 and in 1901, iruludiiig the district of Kec watiii - 



IKHI 

ISDI 

llKll 

Alberta 

1 

if., 277 

j 115,000 

Assiniboia 

I 25 515 

to, 172 

Saskatchowan 

J 

11 IW 

Other Territories 

30 931* 

t2 1«8* 

75 OOO 


1 >6,146 

1 '»H »e7 

220 000* 


In 1901 there inch 27 0^)7 liKhnns in tho Noith West lern 
tones and Keewatin, made up as follows Assiniboia, 8214 , 
Alberta 5697 Saskatchewan 590 i Athabasca, 2716 Mackeu/ic, 
2041 , Keewatin and franklin 58)4 ami IJngava 562 In the 
sanio year tlicio were 14 266 half hi cods in Manitoba and tlie Tfni 
toriiH, as follows Assinihoia, 2155 , Alberta, 1686 , Saskatchewan, 
5677 , Athabasca 2395 and other terntones, J73 The Indian 
] copulation of Manitoba and tho treaty hmits of the North West 
lerritories nuinbtnd, in 1K9J 21,608, and m 1898, 21,216, a 
d( ( reaso of 2292 

In 1901 theie was in Albc ita 1 pc rsun to 1 6 scpiarc nules , in Assi 
iiibuia 1 to 1 Siinles , in Haskatc hewaii, 1 to 1 2 miles In the same 
yeai there wen in the lerntones 100,641 males ami 8 1 789 It males 
tho urban poimlatiou 20 7 i>er cent , and rural, 79 ) ]ior rent 
In 1891 there wort 1 ),H04 persons engaged in agriculture and 
iiiliiiiig, 2291 in domestic and jKUsonal scrvict 1669 in manufac 
tines and mechamcal industiies 2299 in trade and transportation 
1690111 professional avotatiuiis, ami non productive 178 Puncipal 
nationalities (by buth) in 1901 < anadu 116,846 f ngland, 

16 989 Hcutlaml 4259 Iieland 2 »00 J here wc re 2691 births, 
987 deaths, and 827 marriages in 1901 

I ho total number of declared settlers that arrived m Canada in 
the year 1901-02 was 63,700, most of whom settle cl in Manitoba 
and the lerntorus Tin re were 41 000 from (float 
immign* jjutum und other furopean countries and 22 700 
* from the Unitecl States In 1899 about 8000 Russian 

Doiikhobois settled in the Swan iiver distiict in Manitoba 

The North West Terntones were at iirst under the lieutenant 
governor of Manitoba, the n under a lieutenant govc rnor and 
count li noiiiinatcul by the Dominion Government, 
by degrees iurther powers were conferred and their 
aifairs are now admiiiistored by a lieutenant governor 
ap(>ointed by the Govoruoi in Council, and an c xecutive council 
consisting of three members, responsible to the legislative osscmbl), 
which consists of Unity onemombeis The )iow( is conferred on the 
legislature are the same as iii other pioviiicos of Canada, except 
that they cannot hoi row money on the credit of the Territories 
While Ungava, Matkoiizie and Franklin are under the control of 
tho govornmout of the North West Terntones, and while the lattei 
has power to p iss law s dualuig with internal matters, the Dominion 
(fovtrnmcnt asNumes the right of legislating with regard to these 
districts, and did hc» m 1898 when creating the territory of Yukon 
P I . . Classitied ac cording to religion, the pimoqial denonii 

K€ fjr oo ju J9QI follows — 


Roman Cut bolus 

\o 200 

Pr» shy tenans 

27.857 

Church of l^i^laiul 

29 027 

Methodists 

24 772 

Lutherans 

12,098 


Baptists 5 416 

Doukhobors 8,700 

Other denominations 25,459 
Notspecih^ 15,901 


In 1901 it was estimated that there were in tho Territories and 
Keewatin, 18,627 Indians professing the Homan Catholic faith, 
4160 Anglicans, 1477 Methodists, 796 Preshytenans, 6606 pagans 
and 6892 unknown, but probably iiagaus 
The educational system is uncle r tho control of a council of 
publio instruction, consisting of the executive committee of three 
and of three appointed members without votes A school diatnct 
may oompnse an area of not more than 26 sc^uare miles, and must 


* Includiug Keewatin Estimated 


contain four resident heads of families and a school population 
— children between the ages of five and twenty — of not less than 
ten In 1901 there were 664 schools, with a total of 
23,887 pupils and 682 teachers The total expenditure 
for school purposes amounted to $648,809 
The principal sources of revenue are tlie subsidy from the 
Dominion Ooverumciit, $425,359 in 1902, and fees rc piamac^ 
ceived from the sale oi liquor liceiu es, Ac 

I here arc immense beds of coal in the leiritones and it hss 
been estimated that, to the south of the 66th parallel, an area of 
60,000 sfjuare miles is underlain by bods of bituminous 
and lignite coals Hie lignites are found in the undis 
turbed prairie icgioii bituminous in the foothills, and Mining 
bituminous and anthracite in the Rocky Mouiitains ^ 

The principal niiues m operation are at Lethbndgo, Banff, and 
Ganmore Alberta they produced in 1901, 351,950 tons, valued 
at $839,375 Groat outcrops of Cretaceous sandstone, saturated 
with inspissated petroleum are found along the Athabasca river, 
evidencing the existence of extensive deposits of petroleum in the 
underlying Devonian rocks Natural gas has been found in con 
sidcrable quantities iti borings, notably in a bore hole sunk near 
the confluence of the Pelican and Athabasca rivers, to test the pre 
Hence of petroleum, which eventually caused the suspension of the 
boring operations Gold, supposed to have been concentrated from 
drift ac[)ositH, has lieen washed from the sands of the Saskatchewan 
fo^ears yield in 1901, $16 000 
The soil in southern Assiniboia and AUierta is of a very fertile 
character, and produces good crops though in some sections irii 

f ition 18 required In 1901 there were 169 irrigation . . 

itches, with a total of 469 miles, constructed at a cost 
of $500,000, increased value of the land estimated at " 

$1,229 368, and laud susceptible of irrigation from constructed 
ditches, 614,684 acres To the north of this more or less and 
belt are immense partly wooded districts with a rich and fertile 
soil favourable for mixed faiming Up to 1901, 6,500,000 acres 
had been brought to the uses of the farmer, and 605,795 acres 
were covered by glazing leases Tho following are crop statistics 
for 1901 — 



A< les 

Biislu Is 

1 ield 
]w r Ht ro 

Wheat 

508,564 

12,923 34 i 

25 40 

Bailey 

20,044 

736 749 

36 75 

Oats 

229,439 

11,113 066 

48 43 


lotal oircagc wheat, barley, and oats, 1891 383,915 acres, and 
1901, 758,047 adcs In 1900 the Indians in the southern Tern 
tones laised the following crojis wheat, 31,930 bushels oats 
36,338 , barley, 4359 , potatoes, 31,286, other roots, 10,693, hay 
and other fodder, 38 442 tons 

Tho population of the Terntones being essentially an agncul 
tural one the manufactures are as yet insignificant In the 
census yiar 1891 the industrial establishments num ^ . 

bertd 876 fixed capital, $670,6K)2 working capital, *** 

$1 012,677 , persons employed, 1081 , wages per annum " 

$125 153 , raw luaterial, $846,017 , and value of finished pcoduct, 
$1 827,310 

The following table give s statistics of exports, , - 
at live year intervals, for the jionod 1879-1901 — merca 



18i9 

1*^84 

1889 

1894. 

1901 

Imports 

$ 

60,139 

157,462 

1 

• 

$ 

79,494 

1 

1,520,936 

Exports 

1486,739 

128 7'i6 

117,398 

1,436,249 

Duty 

21,970 

70,148 

24 &49 

11 012 

140 952 


In 1901 the railway lines in Assiniboia Saskatcln wan, and 
Alberta aggregated 2056 miles, equal to 1 mile of track , 

to 147 8<iuare miles of art a The systems operating in ^ ^ 

the lerntones arc — the Canadian Pacific, Canadian Northern, 
and Alberta Railway and Coal Company (j Wh* ) 


North Wich| a market town in the Northwich 
parliamentary division of Cheshire, England, at the con 
fiuenco of the rivers Weaver and Dane, 18 miles east- 
north-oast of Chester by rail, connected with the Manchester 
Ship Canal The amount of white and rock salt exported 
from this locality (including Wmsford, 6 miles distant) is 
about 1,500,000 tons annually The white salt is chiefly 
shipped to America, Belgium and Prussia importing rock 
salt Population (1891), U,9U, (1901), 17,609 


Norton, Charles Eliot (1827 ), Ainencan 

scholar and author, was bom in Cambridge Massachusetts! 



NORTON- 

16th November 1827, being the son of Andrews Norton, 
a Unitarian theologian and doctrinal writer of promi 
lienee in his time Ha\mg graduated at Har\ard in 
1846, Norton travelled in India and Lurope, and on his 
return devoted himself to % life of letters and eulturt 
hrom 1864 to 1868 he edited, with Jamts Russell Low til, 
the Koith American Jievuw^ and from 1875 to his 
resignation in 1898 he was professor of the history of 
irt at Harvard Roginmng with Aotcn of Ttavd and 
Study in Italy (1859), his princijnl hooks have liecn 
Ihstoncal StudiC'i of C hutch Jiuddituf in the Middle 
Ages Venice, Siena, Iloitiice (1880), annotations on 
Turner’s Lihet Studioi uni and Rlakc a Job, a biblio 
graphy of Mitlntl Angelo, and a transhtion of Dvntt’s 
Jlew Life and of the Divine Comedy in prost, the publn x 
tion of the several parts of which extended from 185S 
to 1892 His version of the Nnv Life, m i)articular, is 
noteworthy for accuracy and fclicit} He took a promi 
nent jiart in the work oi editing and publishing lettcis 
and othei writings of hmerson uid Cirl>k, after their 
death, and was appointed his literary executor by John 
Kuskiii 

Nortorii Thomas (l 112-1584), lawyer, poh 
tician, and WTiter of \ersL, wis born in London in 1512 
He waa educated at C’aiiilindgc, and euly became a 
secretary to tin Piotector Sonieiset In 1555 he was 
admitted a stiuh nt at the Inner Teiri}de, and mariied 
Margaret Cianmci, the daughter of the ardibishop 
Stveral years before thi*^, indeed from ins eighteenth 
yeai, Norton liul begun to compose ii \erse We hnd 
jjim connected with Ja-^pei He} wood, as a write i of 
*‘8onnetd” he contiibuted to Tottcl s Mi^cdlany, and in 
1560 he eoinposed, in company with Siekville, the cxiliost 
bngbsh tiagfdy, Coihodiu, a leiriirkable work in blank 
verse, which was perfoimed bofoie CJuccn Jh/ibeth in the 
Inner Ttniiih on the 18th of fanuary 1561 In 1562 
Norton, wlio had seivod in an culler Parlunient as tlu 
representative of Gatton, became M P for Berwick, iritl 
entered with great activity into })olitKs, lie wis tmimnt 
III the House as a “wise, bold, and eloquent” uratoi In 
his attitude to religion he was ins])ir(d by the sentiments 
of las great deceased father in Uw, and wis in possession 
of Cruim rs MS totk of ee cksiastieal law , this he j>ii 
initted Io\( to publish iii 1571 Noiton, in fiu t, bee inie 
one of the extiemest Puritans of that j)ro [nintanie age 
He went to Rom^ on kgil business in 1579, and from 
1580 to 1581 frequently Msiteel the Channel Islands as \ 
conimissionei to inquire into the status of these jieisses 
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sions Nortons Calvinism gicw with years, and towauk 
the end eif his career he became a labiel funaiie Hih 
punishment ot the Cathobes, as then odicial eensor fiom 
1581 onwards, kd to las being nukiumed ‘ Uackinaste i 
General” Ainemg the nioie illnstiK)Us vie tuns of his 
tortures were hdinund Campion anel 1 1 me is Throgmortem 
\t last his tuibulent ]uintaniKm mide him an obieet ol 
fear even to the Lnglisli hisljops, lit w is eleprived oi his 
oflico and thrown into the 'lower Wilsnieham jMesentlv 
released him, but Noitoii’s health w s inukimnud, uni on 
the lOtli of Maieli 1581 he dud in his house at Sluipeiihoi , 
Bedfordshire Ihe famous tiigedv ot Coihodut w xs iiist 
jmblished, ^ery coiruptly, in 15o5, and in better foiin, es 
The Iragtdy of Ftnei and Pomt, in 1570 Noitoiis 
eaily lyiies have in the m iin disi]»|)e iied 'JIu ino^t 
interesting of his numcious anliC’alhobe piinphkts ni 
those on the rebellum of Northnmbe iluid and on the 
projected mariioge of Maty Queen of Seots to tlu duke 
of Norfolk Norton also tianslated Cihiiis Jnstitnfi^ 
and Nowells Catuhiim By fai tlu best leeoiint 
Thomas Noiton is that published in 1895 by Mi Sidiu \ 
Lee, who destroys the notion, wliieh hid graeliully gi(>wn 
up among the histoiuns ed hnglish lileiituie, that the 
eredit e)f (rotbodne was ciitiiely, oi it ill event; iniinh 
due to Sickville Tluie is moie evuhiue Jen an opjxjsite 
thesis, namely, tint the pnneipil eieelit tni si iriing iMiglish 
tiigedy IS due to Tliemias ^oiton (i e ) 

NorWStlk| a town of 1‘anfulel eounty, (Vmnoetu nt, 
USA, on Long IsUnd Sound, in tlu sonih western 
]>ut of the st ite The town Ins ui iie i e^f 25 sepuie 
links ol hilly (ountiy, within whuh an tlu eitus of 
South Norwalk ind Norw ilk anel tla villiges of h nt 
and Mest Noiwdk Winnipiuk, loin Coiiuih, ind Jive 
Cornels It is liaveised by tlu Ntw ^olk, New lliveii, 
and Ilirtfoid R iilioad South Noiwalk Ins an exeelltnl 
huboui, with jtgnlai steam bo it eoininnnu ition with N< w 
\ork and Sound ]>oits, giving it i 1 irg< ee)isljng ti ule 
It has extensive and viiied nunututnies, tlu e ipit il 
invested amounting, iceording to tla (<nsus oi 1900, to 
^4,129,811, and the viluc ol tlu piodiut to 15,097,720 
Popuhtionof the town (1890) 17,717 (1900), 19,912 

of the city (1900), 6125, of whom 102 > weie foieign bom 

NorWSilki i city of ()hu> e spit il ol Hnion 

eouiity, in tlu neuthein pul of tlu st ite on the J iKe 
Shore anel Miehigin Soutiuni ind tlu Wluehng iiid 
Like I lie railwiys, at ui iltitiuh ol 718 ieet II is 
in i fuming distiiet, and his v uud muiufacluies 

J\>pulation (1890), 7195, (1900), 7071 


NORWAY 


I GlOCRA1H\ and SlATISTies 

N orway is the western section of tlm Scandinavian 
peninsnh, lying between 57 58' anel 71 11 N 

and 4 10 and II 12 P , boiinekd on the N by the 

Arctic Ocean, on the J* by Liplaiid and Sweden, on 
the S by the Skagerraek and the North Sea, and on tlie 
W by the Atlantie So far as physical features aie 
eonceriicd, the article in the eailiei volumes of this 
Lncyelopiedia (wii 575) g ves a full account, which it 
IS unnecessary to supplement with fuither details here. , 
and it only roinams to give the statistics for more recent 
yeais 

Population atul A tea — During the course of the 19th 
eentury the population of Not way increased 152 7 i»ei 
cent, fiom 883,038 in 1801 to 2,231,395 in 1900 
During the seven years 1892-98 inclusive the marriage 


rate pci thousand of tlie popul it ion av eiagi d C 58 annu illy , 
the birth rate U 6, and the death i ite 16 00 Of the 
biiths 7 67 pci eent wen. ilkgitiniitt Duiing tlu 
femitecn yens 1880 91 inelnsive in aveiagc ot 18,290 
peisoiis emigrated cvciy ytai , dining 1^91-99 indusive 
an average of 4852 Almost llu whoK of themvvint tn 
the United States In 1900 tlu nual popul ilion amouiiti d 
to 1,606,861, or*72 jiei cent of tlie wlu>li, ind the inbin 
to 624,551,01 28 pti eent In 1891 tliiio weie 20 780 
Lapps and 9178 linns (Kv ins) llu luuities numhe nd 
1659 m 1899, as (omjnied with 1581 m J895 ])< 0 

mutes numheicd 2159 in 1891, ind blind peisons 2 > 

In the twelve vcais 1887-98 tlie sn u uk iveiaged 128 
annually 

The following table gives the ]>ojnil ituui ind density 
of the counties in 1891 and 1900, tngi thci with tlu 
areas — 
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Populaiian 

PopiiUttlon 


Density 

Onnntlf^H 

as per 
Onsus 

an per 
Census, 

Area in 

Bq Miles 

per Bt| 
Milo in 


1801 

1900 


1900 

Hmaalonom 

120,360 

136,298 

1,600 

85 1 

AkeiKhns 

99,111 

116,113 

2,054 

56 0 

( hnstianta 

151,219 

226,686* 

6 6 

84,720 0 

Hedemai ken 

110 ,] 

126,866 

10,618 

11 8 

(’hrietiatiH 

108,076 

116,615 

9,790 

11 8 

Huskorud 

104,769 

112,608 

6 789 

19 2 

larlsbi rg and J^aurvik 

100,967 

103,772 

896 

115 8 

Bratsherg 

92,064 

98,788 

5,86> 

16 8 

Nedones 

81,043 

79,600 

3 608 6 

22 0 

£iiter and Maiidal 

78 7 f8 

81,454 

2 804 

29 0 

Stavanger 

117,008 

127 192 

3 510 5 ! 

36 0 

Bouth lieigi nhuH 

128,211 

135 387 

6,024 5 

22 t 

Hi tgOtl 

5J,6S4^ 

72,170 

f) 6 

13,121 4 

Noith Boig( iduiH 

87 552 

88,948 

7 1 to 

12 i 

Homsdal 

127,806 

1 15,899 

5 786 

23 5 

South TiDtidhp in 

123,817 

1 i5,lH 

7,182 

18 8 

North Irondlijem 

81,216 

8 t, J44 

8,788 5 

9 5 

Nordland 

1 Jl,850 

151 517 

14,51 t 

10 4 

Trornsd 

65 125 

74,296 

10, HI 

7 5 

Kmmarki n 

29,170 

32,735 

, IH 291 

1 8 

Totals 

2 000 917‘< 

2,231,195 124 41 1 

17 9 


(llasBihod acoonling to orcupations, tlie population (total 
numhoi and percentage) whh distributed a» follows in tin 
year 18bl 
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/£e/i(ft(w and Kduiatuni -i'xeepi for K) f)S*i poisons 
(ill I8b0) of whom 8200 were Jaitlie^rans, 8JOO 

VTetherdist 1 , and tOOO Hiptists, the ]>e)pul itiern utadhtrtnls 

01 the hvangolical Jaitlioi in Cliuieli Kolwithstaneliiu' 
the HpaiMiuss of the pot»ulition anel tin great distantts, 
tducation in Neiiwayhis icadKel i high stanelaiel, be ing 
fiee^audail thildiou lx twe « n seven and inuiteeu be.ing 
obligoel lei attend school In the luid elistnets theu an 
about 0000 piinury seluiols, at whieh 2)7,110 out of 
272,502 ehilelitn of school age vvtic edueatccl in 1807 it 
a cost of £212,271, an aveiago of 18s 0\el per child, oi 
an aeldiliein of over 50 |Kr cenit eil thei co^t in 1875 In 
the towns 69,175 eliddien weie celueatcd out ol 90,812 of 
sehool age in 1897, the total leist being £211,526, oi at 
the rate of £1,08 lOJd |)ti child fsie ondiiry education is 
in a, transitional stage, tho ohl e lassie al staudaicis liaMiig 
1 m on (liscarele3d in 1896 In 1897 then wore 154 com 
niunul burgher anel eoninmnil iniddlo schools and atito 
lyetuins, III uhnh 19,207 (hildrcn vvtio taught, piivatc 
Hoeonelaiy se hoeils being also included The special sc heads 
embrace an agm ultural high school, 3 technical schools, 

2 eointiicn ml se hools, a militiry se hool, anel a naval school 
Thoro IS one niii\ci',ity, stitc tided, at Chiistnma 

Aqricultnii Although 70 |m r ront of tlio total area is 
unproeluetive^ imd K ss th ui 1 pti (ont is utiiblo Innel tho iiuinhei 
of people elepi iidt iiL eipoii agi k ulturo exceeds any other giemp m 
tha couutiy lue luding those who hieod and tone! live stoek, ainl 
those employe el m tin loiast industries, agnrulture gave occu[)at ion 
fo 336,09 ) pt I sons m ism oi 2S jur cfnt of tho total workin ^ 
population liu) (lovtuinusit In Ip to nmintam a Hook of ( heciot 
sheep on the lulainl ol Re tuns nuai Stivanger Tlioie is a highei 
m hool of agi lout tore at Aas (20 inihs south of Christiania), and 
18 agricultural schools in other parts of the countiy Barley is 

' The increase m paitly due tei tho exteusiou of the municipal 
houndai los 

■* The municipal boundaries were extended between tho census of 
1876 and tho census of 1891 

* Of, including Norwegian sailors eerving abroad on Norwegian 
viiisels, 2,004,102 
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almost the only cereal found nortu of 68^ N , hay and TOtatoeg 
upon as fai north as Tromsoand Hammorfest (70 89 N; Tho 
I next table shows the number of acres under the principal crops 
in the years cited — 


Year 

Oats 

Barley 

Oats end 
Barley mixed 

Bye 

ToUl 

Centals 

Potatoes 

'll 

2iy 

241 0 4) 

138 000 

1 n IKX) 

01 000 1 

10 0 ;0 1 

35 0 0 

J4 000 

«o0 

459 450 

95,900 

96,650 


In 1897 and 1898 there w<re hoiiic tentative attempts to grow 
tobacco In 1800 the live stock numbered 150,900 horses, 
1006,500 cattle, 1 417 500 sheep 272,500 goats, 121,100 swine, 
and 170 100 rtindetr (domestic it( d) 

Aianufaclu^ing Jndustnf — Ihe next largest group of occupations 
nubraccM the manufac tilling industries, namely, 175,641 persons, or 
15 per (Lilt ol the working population During the last decade of the 
19th century a gnat nninbui ol waterfalls were sold for industrial 
purposes to luanufiu tniLis or then* agents, Fiiglish and Qorman 
capital being invested as well os Noiwegian A powerful impulse 
was giien to tho dcvolopmoiit of industiial enterprise m Nor 
way by the e\pii it ion and non renewal of the customs treaty 
with Sweden in 1897, the elioet being virtually to establish m 
Noiwav a piote live sistern against tho si toi kingdom At the 
siiru hint (bclwoon 1S96 nnd the niiddh of 1899) theiewas an 
oxti loidiimry nn lease m the number of mw factoiies, whilst tho 
importation into Norwjy of niinul'irtiireil goods fiom Sweden very 
gicatly ditiiased in 1S98 In 1885 then weio altogether 1925 
lictones employing 4o ili woikpooplo , in 1895, 1910 factories 
(inplovuig 59 79b woikjHoplo, and in 1899, no less than 8074 
lactoins, employing 7‘Mj6 woikiieoph The chief industrial 
(cntie IS Cliiistiania (with 402 factoiies and 17,204 workpeople 
m 1899) , next come FicflnlcHtad and Saipsboig, then Bergen, 
DiamiiKii, Sknn and Puis^rnnd 1 iidiikshald, Trondhjem, and 
Stavangf r 1 he most inipoi tant hnnchc s ol industiy are saw nulls 
and pltunn,' mills and wood ]uilp factoiies (17,650 men in 1899) 
loundins and incineimig shops (17,885 men), spinning and 
wtavin^ nulls (*<91 ) I ncl ami tile woiks, bicwcnes, paper mills, 
tobacco fa< loiits tloiu nulls glass woikb and pottciics (6968 men) , 
mil woiks shiplnulding y iuIh nnitih fvthuieH, margarine factories, 
iop( walks, fai torus foi jiKstivod foods, iish giiano, bools, hosierv 
(list dll IKS and tannciies Jlie Imilding oi small wooden vessels, 
ioniuil} a viry active industiy is lajudly d( t iiasing Including 
wooil pulp, hut e\i hiding tho ]>iodii c ol the lousts and fishing 
grounds, tlie total expoiL of the nuluslml piodiuts of Norway 
amonnled to 1,000 in 1S87 XJ, 080, 700 m 1897, and about 
t2 169 200 111 1900 

hshdUH — in lespi ft of tlie value of the product, tho fisheries of 
Noiwayrink next tfln lu i timlxi I he fish pi mcipally taken 
aio lod and heriuip^s with ling and coal li'^li (j»a)e), salmon and 
H i tiont, mackerd lohstds and o\8Uis Hit total animal value 
ol tlie coast IisIkiks of Norway i iiigts goncially from one rmlhoii 
lo one million and a lull ht« rling 9hcte aie thitc pruuipal 
(i lung gionnds lui cod (i ) tho I oiolon fioin January to April, 
win 11 tilt fishing IS tuind ou hy 25,000 to 82 500 men, using 
6000 to 8000 boats (ii ) tin I iiunark e lined on b) a fluctuating 
minibtr oi nnn 12,000 ti> 29 OoO ind of boats, 4000 to 7500 , 
(III ) tin Roiiisdal oiiiploying 12 2 »0 to 17 000 men and 2000 to 
1000 boats Duiuig tilt whole ol the ytai 1S99 tho cod fishcrits 
of Noiway gave employnniit to a lotal ol 77,139 men, the 
nuTiihir of boats tnipb ^ed was 17 892 and the aggregate number 
of lisli rauglit was J7 5St OoO a littk moie than half tho annual 
avtiago toi tilt }e(us 1S88 97 tinu v iliu bung X617, 900 (average 
I >r the }iais isss 97 i<81 600) Sinto 1898 thcio has been a 
stnsible liillin^ ol! iii tinst lislmits, ao ininh so that in 1901 Itsa 
thin 20 iiiiilnui tod wue t »k( n in tbo Tofoltn nnd luiimark 
ctlthes tin lowest foi iiiin\ >( us Tbt pi uieijial fishing grounds 
loi Iniririgs lu ulf tin tout o NoidUnti, the west coast between 
lioiidhpm Hiid Bti^^tn olf Hiikl t n I joid and in Christiania 
Fjord aiul along tin south (•>! t lu 1897 fconio 203,600 tons of 
herrings v\ tic taught tho lu^ si rju intity sinco 1874, their value 
luing £441 888 m 1900 onlj 120 000 tons weio taken, but they 
rt ili/ed X489 000 As a ml tl t annual take of hei lings ranges 
bttwctii X 200 000 nil L 0 000 Of 811111011 and sea trout 709 
tons, valued at X52 590 win t iktn in 1S99 , avtrago value, 1881 
to 1897 inclusivt, Xl) i 00 lo these must he added £17,000 to 
tl8 000 for tho salmon c night in tin flesh watti rivers and lakes* 
Coal fish and ling wtio raiip^lit along llio coast of iinmaik to tho 
value of £259 100 iii 1899 aveiagt for 1881 to 1897, £156,700 
Iho viluc of the nntkti 1 (south coast), lobsters, and oysters 
caught in 1899 was X51 iOO Norwegian fishermen, especially 
fiom Tonsboig and the noithirn poita of Tromao, Hamuierfest, 
Yaido and Vadso, take put in the Arctic whale, seal, shark, and 
waif ns hunting In 1900 a fislicry board for the administration 
of all tho Norwegian fiahencs was established at Bergen 

Mercantile Manne — N» xt after the fisheries eomes the merchant 
navy It was in 1879 that Norway first took a relatively high 
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pitee In that y'ear 5 cent of the total nn^asurod tonnage 
of the wotid flew the Norwegian flag It shontdy however, be 
mentioned that now there are a large number of British owned 
\ ossels sailing under the Norwegian flag The principal ship ow mng 
ports in 169v were, in the order of tonnage Bergen (579,950 cal 
culated^) tons, Olmetiama (393,600 tons) lonsberg (2o1,800), 
Stavanger (162,400), Arendal (109,450), Haugesnnd (107,100) 
Draininen, Grimstad, Porsgrund, Fiednkstad, Kragero, and Chris 
tmnsand The growth of the Norwegian mercantile mnutie will 
bo apparent from the following table — 


Year 

Steam 

skips 

Tonnage 

Hulling 

Slops 

Tonnage 

Total 

Vessels 

Tout 

t ileiitulid 

1 enmi. 

1887 

1897 

1900 

614 

1004 

1128 

1 

438,458 

1,379,232 

1,786,089 

6755 

6143 

5698 

1,381,778 

1,169,079 

1,062,637 

7269 

7147 

6826 

1 820,236 
2,548,311 
2,788,770 


The rugged coast of Norway is ivell protected bpr lighthouses 
Commerce —The 8uh)oined table gives jjaiticulars of the total 
trade with all foreign countries — 


Year 

Imports 

Per Hoad 
of Popula 
tion 

Exports 

Per Hoad 
of 1 opula 

tlOM 

1 otal 
In)iK>rts 
(Ull 

1 xjmi Is 

Per Ht ad 
ot J >pula 
turn 

18S7 

£7 ^^*7 800 


£5 023 800 

X3 

£IS 3>l 100 


1807 

14 0>1 0^0 

7 

3 310 4b0 

49 

2X K7 aOO 


1900 

17 951 360 

L ® _J 

9 884 400 

4il 

27 8v> 7 0 

I'l 


In 1887 Gnat Britain supplied iin|)orts to the total \aluo of 
JL 1,965, 000 (J6 5 per cent ), and reecive<l oxpoits to X 1,921, 000 
{Mi pel cent ) , m 1897 she 8npplie<l tS,7^2 000 (25 0 per ctnt ) 
ot the iinpoits and received X8,632 600 of the expoits (^9 per 
lint ) In 1900 Ctreat Biitain sent 30 per cent ot the iriipoits 
and reenved 42 5 per cent of tlie exports , and in the same jtai 
the ITiutod States contiibuted 5 6 per cent of Norway s iinpoit 
ami took 1 1 ])prceiit of lier exports 1 he most import int expoits 
aie fish and fish prodm ts (XI, 295, 000 m ISOO) tiinhci (X2,197 700) 
wood pulp (Xl,014i,600), paper (X452,000), butter and (ondonsul 
imlk (X476,100) Next m older come textiles, hidts and leather, 
mineral oics and molals, nails, hewn stone and binks ships 
matches, and ico Ihe imports of greatest value aie ctioalsand 
floiii (42,843,450) textihs (Xl,303 600) gioteiios and preserved 
Inuts (XI 342 800), ironmongery (XI, 536 100), coal (XI 331 400), 
raw cotton, wool, &c and yarn (X767,50o), shijis (XI 041,450), 
raw metals (X749,400), macfunory, &c (xr)95,40U), wiUi timbd, 
skins, bacon and meat, wines and spirits, glass and poltorj, books, 
paper, salt, &c In 1897 Groat Britain took 60 per tent ot the 
timbei Cape Colony 4 5 per cent , and Aiistialia 2 8 pti tent of 
the total of 74 million ( ubic feet 

The subjoined table shows the number of vessels which cntcicd 
at Noiwegiin poits in the years inciitioncd together with their 
aggregate tonnsgo — 
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In 1898 all the Norwegian ]>orts togithoi were entered and cleared 
by an aggregate of 6 297 400 tons, of which 4 197,250 tons weio 
Norwtgiaii 737,000 Biitish, 521,300 Danish, and 414 100 Swedish 
forests — 111 1897 it was estimated that 38 582 square miles, or 
26 9 per cent of the entire area, was under forests Tiny occupy 
ill the eastern ami middle paits ot the coimliy from 68 up to 
68 N Of the timber standing in 1897 it was estimated that 73 
pm cent was pine woo<i (red and white), and the rest umbrageous 
tioes, amongst which the buch prodoniinatod 
Mininq — Norway has mines of copper pvntcs, silver, nickel, 
/me, cobalt, molybdenum, iron, and apatite, but none of these is 
worked on a very extensive scale In the years 1888-98 inclusive 
fiom 16u0 to 2500 men were employed annually in mining m 
Noiway , and in 1900 the number was 2760 The total value 
diopped from £206,665 in 1889 to £147,777 in 1893, but in 1900 
lose to £210,800 The average for the ten years 1887-96 was 
£166,746 In 1897 the yield was the largest ever known, and 
eiubraoed 90,000 tons of copper pyrites and 1460 tons of pure 
copper, and the aggregate value of the ores delivered at Norwegian 
ports for export was £207, 182 The pyrites and copper mines are at 
Itoros (100 miles south south east of Trend hjem by rail), Sulitjelma 
(at the head of Salten Fjord, m 67* 20'), Raneu (on the west coast, 
in 66 15'), Lyngen and Alton in the extreme north, at Killingdal, 

^ One ttoam ton is token as equivalent to 3 6 sailing tons 


Drogset in Meldal, and on Yttoro SiUer is mined at Kongs 
berg, iron in Hardangtr, at Viclux, and nnr Anudal , (obilt at 
Modum , molxbdcnum at Knabin iiukol at Ivjo in Satiisdal, 
north from Cbiititiansaud /iiu at baud, between htavanger and 
Birgoti, and apatib at Odcyiaid, b« tween Laurvik and Kragcio 
Coal exists on Andenas in tin I ofoteii'^ Craiiite is extensively 
qnariitd m the vidintv of Iicdiil st id, Iiulnkblmld and Saips 
borg and exported as paving setts and keibotoius mostly to ( u it 
Biitain and Gcimauj lum lads «>f mai I b ni some paits running 
10 to 12 milts on end and Mvual yods tbkl , am woil i I mar 
Frodnkshald Other bods od nr in tlic Saltin an I Hantn distiuts 
Commitnuatt07t'i — Norway posmssis onl\ om huo ot i ulw ly ot 
any conauUrable length, naimly, that whuli runs noith lioin 
Chnsiiaina to Tiondhjom , hnt tlmoait several shoit Inu w, siu h 
ax the connexions eastwaids with tho Swedish i ulw ay sjsUms 
fiom Christiania and Iiondhjun, the Urns (onun ting tin uipilal 
with Diamnun and 8kien, tho Sietcradal railway the I>doun 
railwaj, and tho lino from Hu gen to Vossevangtn Ibis hat is 
now being coiitinuod towaids Chiistiania Another impoitant 
hue, poihips the uost iiortlnily in tho woild, is that intuukd to 
coniioi t Narvik or Victoria llaibonr (on tho OtoUn Ijoid in 
63 30' N ) with the non mines ot (lelhvara in Sweden AUo^ctlu i 
thoie wcio 1230 miles of railways optn in 1900, of whuli 111') 
woie State lines tho gioss earnings foi tho ytai 1800 Imn^ 
X801,4)0, of vvhnh X2 d 9, 150 was net piofit In 1895 tin it wcie 
5991 miles of mam loaiU and 10 776 of (ommunal loads Most 
of these have been nionstiiu t« d mik t 1350, and sevciiil of tin m 
exhibit ovidiino of consider ibh tn^iiuering skill Hv tho anl 
of Uovoinmtnt subventions, ngnlai steamboat communn atnm is 
m untamed all tho ycai round on tho fjords, coasts and laiger 
lukts Fven m wmtei steamboats inn itgulaily to ITammirfmt 
and Vadso Both tedegnph and tdejihone systims aic exetp 
tionally extensivi foi sin h a counfiy as Norway Iho aimoxtd 
tihlo givi s jMirtn nlais of the t( ligiaph svstoni — 
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In 1837 an aggregate totil of 15,301 600 hoim h tiers and post 
(aids jiassid through the post ollici and in 18‘)0 tt) 700 000 , 
ieceiV(d fiom and despiphed to foidgii (ountins 2 601 800 m 
1837 and 11,707,800 in 1H')9 Ihc book post and juinel post 
pickets toi home nnmbond 21,557 OOO in 1887 ami 54 877 400 m 
1399 those fiom and foi foici,^n couiitnis nunilHicd SOO too m 
1387 and 5 643,900 m 1809 Iht gloss (ainmgs of tin [nisi ofheo 
ill 1899 amounted to X267 370, and I In m t piofits to XI i 5( 0 
haiik'i and hnnn s — linn aie two Stilt banks — tin Pink of 
Noiway and the Moitga^,! Bank ol tho Kiiif^dom ol Noiwav llie 
foimci IS a joint sto( k bink ownul m gieitpart by tin (lov<rii 
mont, its diioctors bcm^ehttid by tl»o stoithiug »>! Piiliiimnl, 
cxiipt tho piLsidtntol the hoid oflico, who uiioimnitid by tho 
king It IS the only bank in Norvv ly iiiithon/ed to ismio bank 
notes Thcio were, Inrthci 411 savings hanks in 1900 hiving 
071,211 dtpoaitois, with X16 829 400 (oi an aveia^^e of 125 Is 5d 
per htad, as comjuitd with X2t 5s 7d in 1870) ckj)osits to theu 
credit Budget parlniilais, ami tlic uinonnt of the national debt, 
aio contained m tho following table — 



Tho intornetax was first levied in 1392, m 1805 it w is undo 
“ graduated, the lowest iiiconu to he tixcd being 1000 kiomi 
( = X55, Cb 8d ) Tho juoduce of the tix incraiscd tiom X153 900 
in 1892 to £280, 229 m 1 899 iiid the total incomes upon w hii h t ho 
tax was levied inci eased duiing the saine penod fiom £17,023,000 
to X24,883,400 

Oovemment — 14 1890, after long and heated pailinmeutary 
aetiou, anil after being twiee vetoed bv the king, Norway extoitcd 
tho right to remove the sign of union with Sweden from tho fhg 
of her merchant marini There was also a violent agitation foi 
Norwegian coubuIb abroad distiuot fiom Swedish consul*’ In 1898 
parliamentary franchise was made uinveisal, tho light to vote 
being given to every man of Norwegian nationality who is twciitj 
five years of age, who has dwelt five years in the country, and 
who poBsesseB the necessary pioperty and legal qualifications In 

* This includes the figures given under the column headed “ Receipts 
from Customs Dues 
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each town and bailiwirk there u a court of aibitmtion^ over which 
two authorities preside who have tieen seheted by the (elected) 
parliamentary voters As a rule all civil disputes are, iii ttie fust 
instance, brought liefore these arbitrators Ihere are now only 
three courts of aprMjal, each with three justices, at Christiania, 
Jlcrucn, and Tronulijcm re8|>cctively 
Army and Navy —The army embraces the line, the niihtia or 
rrservo, and the second reserve All men of twenty two 3 ears of 
nf(c and upwards are liable for conscnption, and when railed they 
sirvc live jeira in the Urn, four jears With the rrstivc, and four 
years with the seooiid reserve The r cn of tlic line arc the only 
tioops who can be sent out of the country foi purposes of w u 
But, tliou,;h the nominal period of servuo is altof'Mlifr thirteen 
years, the men onlyineetfoi annual nulitaty training, for periods ot 
eighteen to seventy days in each ytar flio ]Ma(o estabh'^lnnent 
or the lino amounts to 12 000 men with 7&0 onit(rs, its war 
footing to 18,000 men, or more llio navy consists of nbout 
Jl'iO oUiccrB and men on permanont servne , but all mt 1 

betwoni tlio ages of twenty two and thirty five arc liiblo for man 
time ( onsci iptum, and arc all put through soim pn liininary training 
U ho war vessi Is mibrato four turret ships of dW tons each and 
about a d(j/cn otlior modern veasc Is somo sninll gunboits, and a 
toriHido flotilla- tho whole hcin„ intendtd for coast dt feme onl) 


AUTlloun n B - StnimUsk Anrboq for KonyrriffH 1000 and 

pievioiis yeais, and British Consular Reports — A N KiiVi I 
VniP, B SiiH)M ami A IIj^iand JSoron J and oy lolL Chris 
liaiiia IBS') 188S 1 SOI Oil -N HoLfsiN ^lorqe i del ^rltcndc 
Aaihandtcdt ( liristiunia 1900, A( — AorwMi/ (olhcial pubheutum 
for the Tans 1 vliilution) 1000 — \ M \Aii Nil isi n huHihaand 
hog ovti Aou/r ( )ih cd ]S99) On the geology H II Hki^ih 
f>rf Aoid/i/( i\ ( (uloffi Chnstiima 1892, cariits cm and 
( oinpkinoiitc KjiiiuiK VdsKjl oxer dft Aydhqc Norqn (teoloffi 
1879 1 Rkiiiiu “ ( oast 1*1 an of Noi way in 6A>/ms 1896 

— “ Ilydiogiaphn liidogn al Studies of the Norwegian lisherus, 
by 1 II foul in I kihnsl almehk Sknftir 1896 tomj» also 
DufKUt 1 Ikin<m iiid HknivInu ‘ Dio Sm fisdicrei Noiwegens 
m Ahhundlnufiint di^i Jhnfxrhm Seefnrhnn J rfinx Btilin, 1901 
and O 1 1 in I ssoN * Hydrogiaplm Kim luh in the Biltic and 
NoilhHias, in (%oq Matf 1801 and 180S On the avifauna, 
iiottsbyA (’ilMMW tfi/dAomay 180 / — Consult alsoll II 
Ufiih( II Jolk Of Nafnr i J inmarlen 180^; and 'll M \AU Nil 1 
hi N in Ihl Aon/ (^eoqi tSf/s/ Aailnuf 1891, on the 1 ipp 
niicHiioii On the climate 11 Molts s Mvliina 'lubdln loi 
Noigf IStl lU) m / idenHkahHsrld SJ nil 7 iHO'i On tbe 
Gothenburg system J o>nrfn Oflirr Arpott Mis( Scrus No 270, 
189d , and Hoard 0 / Jiatlt Kqioit on the Jiodudion and ( ovvnnp 
tion of tlLoIwfu lufuoix, 1H90 and H 1 I rusi'ii ‘ I*i mde 
iiuabolageno i Noige m ^ord^8k I iddnft 1891 as wdl as 
I*oiiigri Ortite ( onsiil u Ke polls foi Noiwh> leOl ind folhiwim 
years — See also C 1 l\l Al \ Aornaq and \orurgninx ISOi 
J C OiiFNiiFiM Aew Clnnhx in Aoiuay 1898 i Aox 
urgrn 1899 (j t Hi ) 
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AfU r i iiiuon of noarly U)0 >i us b(tw(.tii Noiw i> ind 
Dcninaik, tlio Jhimsh king, Indciuk M, witliout nm 
suiting tho Noiwegidiis, (cdcd Noiway to Swtdcn bj the 
EventB (lltli Janinry ISH) By this 

leading to iry aft —one of the rt. suits ot the great 

the union burojican i]|)ljea\ il in the carl} >^arsof tin 10th 
Sweden — Norway, as (^cnts [uoved, biiu filed 

inoio tlian most Inuojxaii htites Sinno 
tiino pu Mouslv Swedf 11 li id joined tlio Allnd Bowers in 
Ihiir stiugglo against Napohon, wlnli Deimnik had, 
iinwi el}, suhd with tho bunrh In lhl3 tlio Swedish 
flown piiiKf, Cirl Tohan (forinorly Beinidotte, one of 
Napokon’s inaishds^), piocccded to Germany and took 
fonimiuid of om of tho aimies of the Allied I’owers 
AfUi tho power ot Napoleon had Incn bioken at the 
battle of f(i[)/ig, (’ul lolun ad^aneld against Denuurk, 
and King J ndciuk soon saw himself coifipellod to aeecde 
to tho Swedish deni ind — tho cession of Norway, the 
possosaion of wliidi hid long heen tlio ispiiation of the 
bwodos, especially nftei the loss of ] inland in 1809 In 
the tieaty of Iviol liodmek VI absolved tho Norwegians 
from their oath of alhgiance, and called iijxin them to 
beeomo tho loyal subjects of tho Swedish king But the 
Norwegians, who had not been consulted m the matter, 


^ In 1810 ho wab olocted heir to the bwcihsh throne, lu succc«ision 
to the childless King Carl XI 11 who died lu 1818 


refused to acknowledge the treaty, declaring that, while 
the Danish king might renounce his right to the Norwegian 
crown, it was contrary to international law to dispose of an 
entire kingdom without the consent of its jieople They 
would not tamely submit to be handed over as mere 
chattels to Sweden , they assorted their independence and 
tlieir right to decide their own fate A meeting of 
delegates from all parts of the country was convened at 
Lidsvold, not far from the Norwegian capital, where, on 
the 17th of May 181 i, a constitution, framed upon the 
constitutions of America, of Franco (1791), and of Sjiam 
(1812), was adopted Among its most important feature* 
are that the Storthing or National Assembly is a single*- 
chimber institution, and that tho king is not given an 
ibsnluti veto, or tho right to dissolve the Storthing The 
then Danish governor of Norway, Prince Christian 
I rtdei ick, was unanimously clcctc d king Soon afterward* 
the Swedis, under (^ail Tohan, the Swedish crown prince, 
invaded Norway I hey met with a gallant resistance, but 
Pi nice Christian soon siw tho hojicltssness of tho struggle, 
and declared himself willing to abdieite Tho hostilities 
listed only a fortnight, when Carl Johan opened negotia 
tions w ith tho Norwegians A convention w as held at Moss,, 
where it wis proposed that tho Norwegians should accept 
the Swedish king is their sovereign, on the condition that 
tlieir constitution of the 17th of May should remain 
iiitait, cx(ti>t with such alterations as the union might 
undei jiieessiry An extraordinary btoithing was then 
summoned it Cliristianii, and on the 4th of November 
ISII Norwiy was dci hired to be “a free, independent, 
and indiMhiblc kingdom, muted with bweden under one 
king ’ A montli ])r(\iouslv Prince Christian Iiedenck 
had lud down his crown and left the country 

Iho muon was moio fully tlifiiird by llio “Act of Uiuon, 
whu li w is uc<t])tod by tlm Nitioiial Assiniblus of both countries 
in tho following ytar In tlic piiamhlo to tho Act it ib clearly 
tated that tho muon botiveon tiio two pcoplis was aKonipUslud 
* not by fouootaiTiis, hut by fito conviction, and tho Swedish 
foreign nunisUr dcdircd to the Kuropein Powers, on behalf of 
Sweden that tho tnaty of Kiel liad bmi akaiidonod and that it 
was not to this treatv, but to tho eonfuhme of tho Norwegian 
iMO])lc 111 thi Swedish, that tho Uttt r owtd the muon with 
Norway Plio tonsUtution frauud at I ul svokl was retained and 
foiiiis tlio ( rund/ov, or fuiidaiutnldl law of tho kingdom It 19 
g( n« I illy aeknowkdgod to bo tht fioest and most dano(ratie ton 
htitutioii of ill monauhual staUs Tho muon thiiB (ontliultd 
h(twv(U th( two coiintruB was nally an olknsivo and dofeiibivo 
alluimo mulir a common king euh country n taming its own 
goMinmont, pailiamcnt, aimy navy customs, The n lations- 
httwun f ho two t ountru s may bo iiioio okuily iimkrfetood when 
it IS nali/(d that a Noiwogum is a foroigmr in Sweden and j, 
Swuli in Noiway, and that cousLCjuently a Noiwcguin can hold 
no olluial a})pomtment in Swedin, and xmc xci *ta 

In Sweden tho jKoplc neeived only an impeifLit and orionoous 
insight into the nature of tho union uid for a long time boIicv((l 
it to bo an adiu vtmeiit of tlu S^odish arms while to tho loading 
nan of the countiy, who know tho tirms of flic union bettor it 
w is a gr< at disajjpointment Ihty had hoped to make Norway a 
piovimo of Sweden, uml now they luid entered into a muon 111 
wlm h both countries were equally ind< pr mltnt Duimg tho fii&t 
kitten yiars the king was repuscntcrl in Norway by a Swedisii 
viceroy, whilo tho toviinmont was of course, eomposod only of 
NorwtgiaiiH seleetid fiom various jiaitics m tlio country Count 
'Wtdel 1 irlbbeig was tin kr^t to bo tiiti listed with the impoi-tant 
ofhco of ho id of the N 01 w e^^ian Gov erniucut, w hile sev oral of Prmi et 
C hustian Pieduiel b eouneillors of stito wore rotamod, or loplaced. 
by otheis holding their pohtual mows Tho few edibh Count v 
I‘ ssen was ap^xunted the first v icoroy of Norway, and was succeeded 
two \<ais afterwards by his countiyman Countv Morner, ovoi 
lioth of whom Count Wedel cxercisetf considerable inAucmc 
During tho fust years of the union tho condition of Norway 
was in many respects most unprosjieious The country suffered 
from poverty and depression of trade, and tho knances ^ 
were in a deplorable condition The fast Storthing 
was chiefly occui«od with faiam lal and other practieid 
measures In older to improve the finances of the ^ 
country a Bank of Noiway was founded, and the army 
was leducod to one half, as the defence of tho country * ® 
was not considered to be of great mi|K)rtance now that the unioti 
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hwl been concluded The paid up capital of the bank was 
procured by the assessment of an extraordinary tax, and this 
together with the growing discontent among the peasantn 
brought about a rising in Hodemarken and the noighbounn^ 
^districts, the object of which was to dissolve the Storthing and to 
obtain a reduction m the taxation. It was also rumourctl ihut 
the organizers of this agitation intended establishing an absolute 
government, and many thoroforo imagimd they saw the mac him 
tions of the royal power boluiid the rising , while, on the othci 
hand, the king himself believed ho had to deal with Danish 
intrigues The rising, however, soon subsided, and the bountiful 
harvest of 1819 brou^it more prosperous times to the peasantiy 
Meanwhile, however, the financial position of the country hvd 
nearly endangered its independence The settlement with 
Denmark with regard to Norway s share ot the national debt 
common to lioth, which had so long been deferred, and could not 
t )0 evaded, had assumed threatening pioporlions In the inteust 
cf Denmark, the Allied Powers askoa for a speedy settlement, and 
111 order to escape their coHutno mler\ ention, Carl Johan, who 
had now succooacd to the throne of Sweden and Norway on the 
<ieath (6th lobruary 1818) of the old King Carl XIII , accepted 
England s mediation, and was enabled in Septomboi 1819 to con 
elude a convention with Denmark, according to which Norway 
was held liable lor only 3,000,000 specie dollars (ncaily £700,000) 
But the Norwegians (onsuloied that thm was still too much and 
the attitude of the Storthing m 1821 had ncaily occasioned a 
licsh interference of the Powcis The Stoi thing, howevtr, jioldtd 
at last, and agreed to raise a loan and ]>ay the amount stipulated 
in the convention Although this matter now seonud to bo in a 
fair way of being settled, the king evidently had his doubts as to 
whether the Norwegians really intended to tulhl their obligations 
As Ills relations witii the Stoithin^ had already boeoino straimd, 
and as ho was occupied at that time with plans, wine h it is now 
known meant nothing loss than a coup d Hat in connoMuii with 
the revision of the Norwegian constitution, Ik decided to adopt 
military pieparations, and in luly 1821 he collected a loiee of 
JOOO Swedish and 3000 Noiwogian troops in the ndglibouthood 
of Christiania, ostensibly tor the meio purpose of holding some 
mancDiivres, but his object was undoubtedly to iiiijulsh the 
storthing with his authoiity and to frighten it into submission 
inaciicular note (Ist Tunc) to the Fuiopran Powers, signed bj 
the Swedish foreign minister, Lngstrorn— but it is not diHu ult to 
recognize the hand of the king as the real author tho minisUi 
eomplamod bitterly of tho treatment tho king had met with at 
the nands of the Storthing, and re{)nsentod the Norwegians iii 
anything but a fa\ouiablo light to tho Poweis, tho intention 
being to obtain their sympathy for any attempt tint might be 
made to revise tho Norwegian (onstitution, as, for examjdo, by 
the substitution of an absolute for a suspensive veto, bj eonioiiing 
U|)on tho king tho light to dissolve tho Storthing and to f lect its 
iiresidents -in short, to adapt the Norwegian constitution to the 
jiking of his loss domoeratie Swedish subjt-ets 

About this time anotlior iniiKirtaiit question liad to be fuiallj 
■settled by tho Storthing, which tho king was aiiMous to o]>j>oso 
■at all costs The Storthings of 1815 and 1818 had alicady passed 
« bill for tho abolition of nobility, but the king had on both 
occasions refused liia sanction Tho Noiwegiaiis maintained that 
tho country was too jioor eonsistontly to keep up an anstoci uj 
nnd that tlio few counts and barons still to bo found in Noiwa;y 
wcio all Danish and of very recent ongiii, while tho really tine 
nnd ancient nobility of the country wore tho Norwegian peasants, 
descendants of the old jarls and chieftains, who liacl no acsxro for 
titular distinction According to tho constitution any bill whu h 
has be c n passed by three sueeossiv cly elected Storthings (elections 
aio held every thud year) becomes law without tho kings 
sanction When tho third reading of tho lull eamo on tho kiii„ 
<lid everything in his j)owcr to obstruct it, but in spite of his 
opiwsition the bill was c \ entually carried and became law 1 heso 
-conflicts with tho king had incicased the strained relations which 
for some time had existed between him and tho Storthing , but 
after the ciuostion of tho debt to Denmark had boon settled, and 
tho king had {oimally sanctioned the bill fur tho abolition of 
nobility, a more conciliatory fooling set in 

In 1822 Count Wodol Jarlshcrg retired fnim tho Government 
He had become unpopular through his linaiicial policy, and was 
also at issue with tho king on vital matters In 1821 ho had 
boon impeached before tho Rigsret (tho supremo court of tho 
realm) for having caused the State eonsidorablo losses J Collett 
w as appointed as his successor to the post of Minister of I inanco 
JtovBl apparently abandoned his 

jfroooMMlM ^ following August ho 

ior^maiU f^he Storthing several proposals for funda 

iutloum! * changes in tho constitution, all of which aimed 

J^ylBiaa removing all that was at variance with a monarchical 
form of govemmont Tho changes, in fact, wore the 
fiame as he had suggested in his circular note to the Powers, and 
vhich he know would be hailed with approval by his Swedish 
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subjects It ma> siciv stiauge that tin king fa\oured as he 
was by circumstances, took the constitutional course, when 
Ik might easily ha\o gamed his md a coup d ^tat but 
although CjiI Johan was i man of com igo on tlu bittlefield, ho 
Kooms to ha^o been wanting lu iomuqe emf ami ho doubtless 
ic^ared that a coup d Hat iiu^p^ht usult in unpb maiit and humili 
atmg cousoqueiieos foi lumsclt At tlu same tinu^ ho kneiv that 
tho Gieat 1 owors looked iij>on Imn with distrustful < }is ami that 
oxen in Sweden there were jiowcrful tntmus woikiug against 
him 

When the Storthing met again in 1821 tho roxal juo])Osnls for 
tho constitutional changes came on for disc ussion Th Stoi thing 
adopted a fiiondly attitude towards the king pcrsonalh, without, 
howevoi, showing itself siibscixunt , but tho a Hinl»lj uiiaiii 
moiisly rejected not only tho kings propo als lot also scxeial 
othois by pi IX ate members lor chang< s in tho (onsutulion 1 ho 
king submitted his proposals again in tho follow mj s* hsion of 
tho Storthing and again Intel on,, but the\ wnc ilwaxs unaiu 
mously rtjee ted In 18*10 thcyxvcn discussed loi tin li I turn 
with tho same result Tho king s insistcnco was xuwed h\ tho 
people as a sign of absolutist toiidencics ami niliiiilly cxcilcct 
fresh alarm They felt they xxoulel liaxo to ho on then guini 
against all attempts at eneroachinent ami at am il., Limit loii 
between Norway and Sweden In tho n\cs ot tho jxoplo the 
momluis of tho Opposition in tho Storthing wiio tlio turn 
elianijuons of the rights and tho iiiclependeiieo xxhich they had 
gained m 1814 

J oi several years tho Norwegians had botn eehbrntin^ tho 17tli 
of May as then day of indei>endonco, it being the aiinnorsaiy of 
tho uiloptioii ot the constitution of 1811 , but as tlio tension 
hetwocn tho Norwegians ind tho king increased, tho Inttei began 
to look upon the colehiation in tho light of a demon _ . , 

stiition directed against himself anct when (olloft 
tho Ministoi of h manic was impeached hi fore tho ^ 

supiemo court of tho loalm lor having made coitain ^ 
jiaxments without tho sanction of tho Storthiii^ ho also con 
sideiod this as an attack ujion liimself ami his lojal ])icrogativts 
in general His nutation knew no bounds and although Collett 
was accjiiitted tho sujnemc court the king in oidci toc\])iosH 
his iiiitatioii with the Stoithinjij and the action tluy had taken 
against one of his ministers dissohcd tin Natioinl Ass(inhl> 
witli cxciy sign td displcasine Ihc Swedish vucioy at tho tiiiu 
Count Sandels hid tiicd to eouvinec him that his prtjuduo 
against the eelihiitioii ot tho 17th ol May was groundless, ami 
foi some >fais tho king liid made no ohjcition to tho coUbiation 
In 1S27 it xxas, howcxti, cchhiatid in a xciy imnked inannii 
ami later m tho same year thcio was a dinionsti it ion against a 
company ol Swedish actois xxlio had been pcifonnin^ a loolish 
political piece called //?< Vuion, ami tins 1 m ing niivatcjly 
reported to tho king nnd rcpiesontid to him in as J>aci a light 
as possible lie tliought that Count Sandels, w ho had not eonsidorccl 
it worth while to re port tho oecurrtnee, was m)ttitt«d flu his pjst, 
and had him itplaccd by Count Platen an upnght hut nairow 
imndcd statesman, who was looked uj>on as a iiioutht»ii( is of tho 
])r(5\ ailing o])imon 111 Sweden, where tho jiroplo coiisuleiod thim 
selves dutiamUcl of tho real union they had hopid for 

Count Platen s Inst act vxns to issue a iiroilaniation warning tho 
pcojih against eele hratnig the day ol inch j>f lulc iiin ami in Apiil 
ISJS tho king against tho adxiio of his miinsti rs Munnioiicd an 
extrarfirdinary Storthing, in consoquemo of tho judgment of tho 
supremo court and the unecrtain basis upon wine h that judgmc nt 
set nnd to plaeo his rojal pieiogativis, his ml ention being to 
wrtst from tho Storthing tin suprtmuey it liad gamed m 1827 
Ho also intended to tiko stops to prevent the eele Itiation of tho 
17th of Miy and in order to give duo cm])heisis to Ins proposals 
ho asscniblid a forte of 2000 Ne^rwcgian soltht rs in the iiiigh 
houihood of tin capital llie king arnxed in ( hiistiaini bcton 
aftt r tho opening of tho txtraoreliiiaiy Storthii g lit did ne t 
Hueecod, hovvovei in his atteiinit to make any eoiistilntioual 
e haiigos, but tho Sttirthing init tho king s wislit s xmiIi i< nil to 
tho lolobration of tho 1 7th of May by deeiding not to tontinuc tho 
e clohration, ami tin jHoploalloxortuoeoimtiy qunil^ at ejuit steel 
Ihis was all that resulttd from tho kings gnat tiloits on fins 
oeeasion, but eviii this littlo triumph did not last long llio 
following jear tiouble bioko out again fllio studmts had 
deeidod to eelobrato tho 17th of May vxith a festno gdheung, 
which however, passejd off quietly But it was known that fho 
authorities had made r vtraoidinary preparations, and Jaige ina^se s 
of tho people paraded tho streets, out of curiosity singing and 
shouting, and gathorod finally in tho niaiket pine Ihoio was 
no noting or distui banco, hut tho Kiot Act xvas read, 
and tho jioliee and tho military ox ontiially dispersed 
tho people and drove them to their home s with sword ^ 
and musket This episode has become known as tho market* 
** Battle of tho Market place, and did much to me reaso pjjgca ** 
tho general ill feeling against Count Platen, who, it 
has since been provea, was no fnond of Norway, having actually 
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advinicd tho king to try a coup d iUU IIih health eventtially broke 
down from diHaj^^iiorntmont and vexation at the indignities and 
abuse heaped u[k)ii him He died in Chnstiania at the end of the 
year, and owing to tiia state of public feeling his iiost was not 
hlltd by a Swede, but remained vacant for several years, the 
presidency of the Norwegian Cfovenimeut in the moan time being 
taken by Collett, its oMest luemhor From this tune the day of 
independence has been celebrated every year with increasing 
eiithubiasm 

By tht luly Revolution the politital situation in 1 urojK* became 
completely changed, and the lessons detived fioni that gieat move 
nient reached also to Norway A new generation had 

liJTjtl which was more familiar with the forms of 

SoiJar l»ohticalfroodoin, and also bolder in adopting them 1 ho 

ofiht representatives of the iHiasantry foi whom the couhIi 
00 MMmatty paved the way to bo^ ome the ruling element 

^ in political life, were also begiiiniiig to distinguish 
themselves m the National Assembly, wlioie they now had taken 
up an indopendout position kgainst the n jirestiitativts of the 
oilitial clasHos, who m 1814 and afUiaards had played the 
leading and most influential ])art in politns llus party was 
now under the leadership of the able and gifted Olo Uoland, 
who remained a mouibei of eviiy Storthing Iroin 18 M to 1869 
The Btorthiijg of 18iJ was the fust oi the so called peasant 
Btortlungs Hitherto the jieiHantiy had novcu boon leprcseiited 
by more than twenty iiiomheis, hut the elections in ISJd brought 
tfioir numb i up to forty live, neaily half of the total representa 
tion lilt att« ntion of this m w imit> was especially dinctcd to 
the finaiKes of the (ountr), in the admiiustiation of which they 
demanded tlie stnettsf economy riny often went too far in 
then /eal and tluiu by me uiiul eonsidcirable ridicule, and even 
the contempt of file otlicial and well to do classes, who began to 
regard the new piity with distiustful and lioutilo feelings 

About tins time the peasant party found a champion in the 
youthful poet Huniik WcrgelanJ, who throw himself heart and 
W i jtif political nuostions of the day, and soon 

leaclera of the “Young Norway 
® republican in politics and the most 
/oalems upholdei of the national independence of 
Norway and of liei full equality with Sweden in the imioii He 
soon became as detested by the * party of intelhgouco, as the 
official and well to do < Usses were called as the party ho had 
joiucsJ In addition to tfic politic ul sti ugglos of the aay, a literal y 
ooufliot now began, which lusted for man} years, and which iti 
violence and intensity has scarcely ever been equalled in the 
history of tfie couutiy A strong opposition to Wcrgelaud and 
the peasant iiaity was funned by the up(>cr classes under the 
leadcuship oi another rising poet and writer, Johan Sebastian 
Welbaven, and oLhoi talented men, who wished to retain the 
literary and liiiguistiu relationship with Deninai k w hilo Wergeland 
and his ])arty wished to make the sc))aratioii iiom Dcnniaik as 
complete as possible, and in cveiy way to eimourago the giowth 
of tile national c baracteristus and feeling among the people 
Wergiland had tlicieforc welcomed with joy the increase of tiie 
peasant party lie c onsidc red the peasaiitr} the real desc eiidants 
of the old Norsemen, the kciiiel of the nation, in fact, and with 
the nioplntiu foresight of the poet saw the important puitthey 
would play m the future political and intellectual hie of the 
country He devoted nuien oi his time, by wilting and other 
means to promote the education of ilit people , but although ho 
was most popular with the wot king and poorer classes, ho was 
not able to form any political party arounci liiin, and at the time 
of liH death he stood almost isolated Ho died in 1846, and his 
opponents became now the leadcis in the held of literature, and 
earned on the woik of national reconstruction in a more restrained 


aud qiiicd mamiei Iho peasant party still continued to exist, 
but icstiicted itself principally to the assorticm of local interests 
aud the maiiiteiiaiioe of strut ceonoiii} lu the budget 

The violent igitation that began in 18J0 dicui away, and after 
Worgclands (bath the political life of the country assumed a 
more quiet and haiiuouiuus aspect The tension between Urn 
king and the b^isliiuro, however still continued, aud reached 
its height dunn^ tlie session of 18J6, wJkii all the royal proposals 
fur changes in the c onstitutioii wote laid aside , without even [tass 
tug through committee, and when various othea steps towards up 
holdiug the independence of the country were taken The king, 
in his displeasure, decided to dissolve the Storthing, but before 
it dispciscd it proceeded to impeach Lovenskiokl, one of the 
ministers, before the supremo court of the icalin, for having 
advised the king to dissolve the Storthing Ho was evintually 
Bi nteiiccd to pay a fine of 10 000 kroner (about i,650), but he 
retained his post Collett, another minister wlio had greatly 
dtspleasod the king by lus conduct, was dismissed , but unity lu 
the Govorninont was brought about by the appointment of Count 
Wedel Jarlaberg as vioorov of Norway From this time the rela 
f ions between the king and tke Norwegian people began to improvoi 
nrkeroas in Sweden hu asui in his kter years nok^ lUtlo dislikod.i 


When the king s anger had subsided, ho summoned the Storthing 
to an extraordinary session, when several imjiortant bills were 
passed Towards the close of the session an address to the king 
was agreed to, in which the Storthing urged that steps should 
bo taken to place Norway in wlitioaT respsots upon an equal 
tooting with Sweden, esjioculiy in the conduct of ^ 
dndcnuatic atfaiis with foreign countries The same 
address contained a petition for the use of the national 
or merchant flag in all waters According to the coubti 
tution, Norway was to have her own merchant flag, and * 
in 1821 the Storthing had jiassed a resolution that the flag should 
1)6 scarlet, divided into lour by a blue cross with w hite borders 
The king, however, refused lus sanction to the resolution, but gave 
pcrmiHBion to use the flag in waters nearer home , but beyond Cape 
linisterrc tlio naval flag, which was really the Swedish flag, with 
a white cross on a red ground in the upper sauare, had to be 
carried lu leply to the Storthing s address the King in 1888 con 
ceded the right to all mei chant ships to carry the national flag 
in all waters This was liailcd with great rejoicings all over the 
country , but the question of the national flag for general uee had 
yet to be settled, and later on gave rise to long and violent strifes 
before it was finally settled m accoi dance with the wishes oi the 
people With regard to the question raised m the address of 
the Storthing about the conduct of diplomatic affairs, and othei 
matters concernitig the equality of Norway in the union, the king 
m 18J9 appointed a committee of four Norwegians and four Swedc«>, 
who were to consider and report upon the questions thus raised 
In 1825 a io}al decree had oidained that when the Swedish 
mimstor of foicigu afiaiis transacted business which concerned 
the two couuiiios, oi* Norway oiil}, the Norwegian minister m 
attondauee ujum the king at Stockholm should oe present ^ but 
the Storthing, m its addiess, declaied that it only considered 
this resolution to bo a pre^mratory step towards a more complete 
and satisfactory ariangement of this mi|vortant matter 

During the sitting of this first “Union Committee, ’ as it was 
called, tuc <|U 08 tion of a complete revision of the Act of Union was 
raised by the division of the Norwegian Government in attend 
unco upon the king at Stockholm, but the proposal was not 
accepted by the Norwegian home Government Iho powers of 
the committee woio, however, extended to consider ^ m 

compiehonsivo revision of the Act of Union, with the . 

liinitatiou that the fundamental conditions of the j A 
union must in no wiy be interfeied with But befoie . 
the eommittce had hnisUod their report the king wngiyi,./ 
died (8th March 1844), and was succecaed by his son ^ 

Oscar I According to the constitution the Noiwogian kings 
must be crowned in Throndhjom cathedral, hut the bishop of 
Throndhjem was in doubt whetlier the queen, who was a Catholic, 
could be crowned and after the question had bce^mo the subject 
of xmblic discussion, the king decided to foicgo the coronation 
both of himself and his queen The new king soon showed hit> 
dcMio to iiKot the vvishos of the Norwegian people Thus h< 
decided that in all documents concerning the internal govern 
ment of the countiy Norway should stand fust where reference 
was made to the king as sovereign of the two kingdoms After 
having rcecived the icpoit of the comimttoo cone ermng the flag 
(iuistion, ho resolved (20th June 1844) that Norway and Sweden 
should eac.li carry its own national flag as the naval flag, with the 
mirk of union m tho upper cunicr , and it was also decided that 
file mereliant flag of the two kingdoms should boar the same 
maik of union, and that only bIii()S sailing under these fiaga 
could claim the protection of the State Tne Union Committeo 
did eventually piosciit a report, in which it was pruposed that the 
two countnes should hive a foreign minister in common, which 
tho Norwegian Government gave their opinion upon, but which 
the Swedish Guvciiimeut rejected 
Die financial aud niatcrial c oiiditions of the country had now 
(ousidcrahly iiupioved, and King Oscars reign was marked by 
the carrying out of important legislative work aiici reforms, 
esi>eciaUy in local government, of whicli Norway now possesses 
one of the most peiiect systems New roads were planned and 
built all over the country, tho fust i ail way was built, steamshii) 
routes along tho coast were established, lighthouses were creotad, 
and trade and sluppiiig made great progress The king s reign 
was not disturlKia by any seiious conflicts between the two 
countnes, and the relations between the Oovemmont and tho 
Htortbiug were of a harmonious character, both working for the 
internal development of the country No change took place in 
tho ministry under the piosideney of the Viceroy Uoveuskiold 
ufion king Oscar s accession to the throne, but on the death or 
retirement of some of its members the vacant plaees were lUleii 
by younger and talented mon^ among whom waaFio^ei^fitaiig^, 
wno p 1845 took over tho newly eatahliaked hjUiiuitiw of the 
Interior During the Schleswig Nolstein rebellion (1848-50) 
and the Cnmean war King Oscar succeeded in maintaining the 
nsttti^ity of Norway and Sweden, by which Norwegian shippiiig 
espooially benehted The aboUtionrof <the Kngttah jtWigatkn 
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Acts (1850) WAS of great importance to Norway, and opened up a 
great future for its mei^hant fleet. 

In 1826 a treaty had been concluded with Kussia, by which 
the frontier between that country and the adjoining strip of 
Norwegian territory in the Polar region was definitely 
delimited , but m spite of this treaty Russia in 1851 
P ^ . demanded that the Russian lapps on the Norwegian 
Hmmmrn frontier should have the right to fish on the Norwegian 
coast, and have a portion of the coast on the Varanger Qord 
allotted to them to settlo upon The Norwegian Government 
refused to aocede to the Russian demands, and senous complica- 
tions might have ensued it the attention of Russia had not been 
directed m another direction 'While his father had looked to 
Russia for support, King Oscar was more inclined to sociiro the 
Western Powois as his lulies, and ihinng the Oriinoan war (185^») 
he concluded a treaty with England and b ranee, according to 
which these countnes promised their assistance m the event of 
any fresh attempts at ennoac hnient on Norwegian or Swoiiish 
terntory by Russia In consc«iuoncc of this treaty the relations 
between Norway and Sweden and Russia booamo somewhat 
strained , but al^r the peace of Pans (1856) and the accession of 
Alexander II , whose Government was in favour of a {>6aoeful 
policy, the Russian ambassador at Stockholm succeeded m bring 
ing about more friendly lelations 

In 1855 two commissions, consisting of an equal number of 
Norwegians and Swedes, woie ap[)ointod One of these was to 
consider a new bill for regulating the commercial relations 
between the two countnes, which was 1o take the place of an 
older one of 1827 , while the other commission was to prepare a 
bill for the execution m either countiy of juduial judgments 
delivered m the other The rejxjrts of those commissions wore 
laid before and passed by the bweihsh Riksdag , but when they 
came before the Norwegian Storthing they vvi re rejected as un 
suitable for Norway, a uecisiun which caused great irritation m 
Sweden. 

Owing to the king s ill health, his son, Crown Prince Carl, was 
apjiointed regent in 1857, and two years later, when King Oscar 
wx s uied, he succeeded to the thrones of the two countries 
Oearaor gifted, gonial, and noble 

Personality, and won the hoaits of all who came into 
o/C^JXV aitistic nature, 

and devoted himself to jiainting, fiootiy, and music 
He had desired to inaugurate his roign by giving the Noiwcgians 
a proof of his willingness to acknowledge tno claims of Noiway, 
hut he did not live to see Ins wishes in this lospcct carried out 
According to the constitution, the king ha<l the pow cr to appoint 
a viceroy for Norway, who might be either a Noiwegian or 
Swede Since 1829 no Swede had held the ])OHt, and since 1859 


no appointment of a viceroy had been made, tlie general hope 
being that the oflice would be abolished altogether But the 
])aragraph in the constitution still existed, and the Norwegians 
naturally wished to have this stamp of “ piovmciality obliter 
ated A proposal for the abolishment of the olhee of viceixiy was 
Ai f Iftid before the Storthing in 1859, and passed by it 
The king, whose sympathies on this question were 
viceny known, had been apjwalod to, and had jirivately 
^ promised that he would sanction the proposiMl change 
in the constitution , but as soon as the resolution of the Storthing 
l^came known m Sweden, a violent outciy arose both in the 
Swedish press and the Swedish Estates The lattci adopted a 
resolution declaring that the paragraph relating to the oihee of 
viceroy was a necessary condition of the union between the two 
countries, and could not be altered without the consent of the 
Swedish executive Under the pressure that was brought to bear 
upon the king in Sweden, ho eventually refused to sanction the 
resolution of the Storthing , but ho added that he shared the views 
of his Norwegian counsellors, and would, wluu ^Uhe convonnnt 
moment came, himself propose the abolition of the office of 
viceroy This was but a ))oor consolation for the Norwegian 
i>eoplo, who well know that it was the dominant feeling in 
Sweden against the equality of Norway in tlio union whu h had 
<ome out triumphantly on this occasion \Mun the Storthing 
received the nows of the refusal, it adopted an address to the 
king (April 1860) which stated that no Norwegian who had any 
regard for his country and his own honour would take uny share 
in the revision of the Act of Union on any other basis than that 
of the complete equality of the two kingdoms in the union 
In the following year the Swedish Government again pn used the 
demands of the Swedish Estates fur a revision of the Act of Union, 
Swediab included the establishment of a 

rnmitiifs common parliament for the two countnes, on 

according to the jiopulation,* there 
oiAeiai two Swedish tnemhers to evexy Norwegian 

Vrniw projposal was sent to the Norwegian Government, 

which did not seem at all disposed to entertain it , but 
some dissonsions aiose with regard to the foim in which their 
reply whh to be laid before thev king, i The more obstinetD 


the general hope 
gother But the 
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members of the ministry resigned, and others^ of a»tmoro pliabls 
nature, were appointed under the presidency of Fredvih Stang, 
who had already been miiubler of the interior from 1^45 to 1856 
The reconstructed Gove rniiunt was, how<\or, in accord, with the 
rotinng one, that no proposal for the revision of the Act of Union 
could then be eutci tamed, as the altitude of Sweden towaids the 
claims of the Norwegians foi equality m the union seemed to be 
the same as in 1859 and 1660, and the pu^ttion was in consequence 
to be allowed to lost for the tune bo ng Ihe king, however, 
advocated the dosii ability of a lo vision but insi'^tcu tlist this 
would have to lie based upon the lull equality ol both countries 
In 1862 the Storthing assented to the appoiniiiitiit by the king 
of a Union Committee, the second tiiuo that smh aconmntiee liau 
been called uixiu to considoi tins vexatious <|ucstK)ii H vvas not 
until 1867 that the report of the loninutUi was inodo jiublic, but 
it could not come on tor discussion in tlie Storthing till it met 
again ui 1871 Duimg this imixmI the diibicnces Utwoeu the 
two countries weie soinowhat tliiust into the l^ackgioiind by 
the Danish compluAtiona in 1862-64, wbuh tlueaUincd to 
draw the two kingdoms into wai King Carl was himself ui 
favour of a defensive allianoe with DenmaiK, but the Norwegian 
Storthing would only consent to this if an alliance could also be 
etfocted with two, or at least one, oi the Western Boweis Under 
the circuiu stain es the ling felt himself obliged to withdraw 
from the projiostd allianoe with Donmaik, as none of the Western 
Powers 8howe<l any sign of asvsisting the Duios, although they 
had guaranteed the indivisibility of Deiimaik 
In 1869 the Storthing passed a lesolutiun by which 'its sossuidr 
from 1871 were made annual instead ol tneiinial according to tlu 
constitution of 1814 1 he lirst impoitant question win^h the iiii t 

ycaily Stoi thing in 1871 had to consider was once more tin 
pro}K)Hed revision of the Act of Union The Koiwegiaus bad 
XKisistcmtly maintained that m any discussion on this question 
the basis for the negotiations should be (1) the full equality of tlu 
two kingdoms, and (2) no oxUnsiou oi the bonds of the union 
beyond the line originally delinod in the Act oi 1815, but thi 
draft of the new Act contained teims ni winch the supremacy ol 
Sweden was piesuiqiosed and whicli introduced i in port ant tx ten 
sions of the boinls of the union , and, strangely enough, the 
rejiort of the Union Cxnimattoe was ad«>pted by the new bitaug 
ministry, and oven bU}>poited by M>mo of the most influentnit 
newspajiors and in several of the leading circles ol the Kutwogiaii 
community ibo itactioiiary tindcnoics, which were hiiluoii 
under the plausible gaib ol bcaudinavianisui, roassuited theiU' 
selves, and the oilicial classes saw in this now unions „ . 

a safeguaid against the giv wing 1 ibcral and duinociatiu oftbt 

moveinouts in the country Undoi these circum Nnrw^Mlmm 
stances the ** lawyers party, under the leadership of 
Johan Sverdrup, who was to play such a piominent 
part in Norwegian politics, and the jieasaut party, 
led by Soreii laaUck, a jilted ptasaut piopimtur, who was also 
destined to become a pi oimucnt liguic m the political history of 
the country, iuimed an intinutu alliance, with the object of 
guarding against any cncioachnieut upon the liberty uml indo 
pcndence which the (ountiy had stHured by the coiieUtutum of 
1814 This was the ioundation oi the great natioual paii^ 
which became known as tho Yenstre (the lett), JWid whi^ 
bcioie long became jioweilul enough to exert the most decisive 
influence upon tlu politual afliiirs ot tho country Wheu^ there- 
fore, the proposed leMsionoi the A(t of Union eventually ^caaifi 
bolore the Stoitlniig of 1871, it was njeeted by an uvevwheUnuig 
ma)onty, and this contentious question, winch since 1859 fBom 
time to time had assumed a most tlii*catcniiig aspcc i, may now 
be said to have b* cn iiually shelved and disposed of The pofutioii 
which the Govdiinunt had taken up on Dus question helped 
to open the eyes ot the Norwej,ians to some defects lu the t-on- 
stituiion, which had proved obstacles to the develenmont and 
strengthening of the parliamentary system, of whioii the .con 
stitution hacT laid tho foundation, and to the desirability of a 
harmonious coopiiation between the executive and legislative 
powers of tho countiy in onh r that the smaller Mtaie might more 
ctTectively assert its rights and position in tho muon in opposition 
to the greater, which seemed ever lukiit upon assunupg the rhh 
of tho predominant pirtuor m the union And this gave rise to 
the great c[ucKUon of the admittance ol the miiusteui to ecais in 
the National Assc^nhly, which came to a cnsis in tho eighties 
In 1872 a private Bill came liofure the Stoi thing, p?x)PP*‘W»g that 
the mini Biers should lie odiiutied to the htorthiiig apef take ]iari 
m its proceedings Aftco: a numbci oi stormy debates, Qppgfipp 
tho Bill was Bue^c ssfiilly cairied under the feadeislit|> 
of Johan hvordrup, by a laige inajouty (80 agauist 
29), but the Government, evidently jealous of the mlaluitn 
growing powers and influence of tho rmw I iberal Bm 

party in tiie btorthing, advise d the king to leluse t M'Stmo 
sanction to tho Bill, although the GoveriMnent 
itself had several times in the piecwcUng RaB oentwi^ < t 
onDroduoed a similar Bill lor adnutUng the inini^tofs to the 
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Sioithinp^f but ftt that tinio tho Oppomtion liai loolcoi! 
susiucion on tho proseiKo of tho mimHt<r« iii tho National 
AHHornbly, lest then mipi nor nktll in dobato and j»olitual OTinn 
ru(( Rhoiild turn the Hralo too readily in favour ol Govorinneiit 
inoasunH Now, on the roiitrary, the 0[>|>o«ntion had gamed 
inoro oxpenonco and coididenre in its own Htiength, and no 
doubt found that the Ugmlative work could I filer l)o carnui on 
jI tho ininiatord weio pioHrnt to explain and ddfnd their view h 
hut tho Oovoimnciit Haw in tho proposed icfoim the threatened 
mtrodudion of full pailiameiitaiy govcrninent, by whieh tin 
iiiiniHtry could not lomain in offuo iuikiims Hur)])oilid by a majority 
in the Storthing 'i ho king h lefusal ( rcatea great fliHsatisfaf tioii 
and iiritalion both in the HtorUung and thioughout tin counti\ 

J he r< lations b( twi eii tin (*ovorninent and tm innjonty in tho 
Stui thing wire already fonsidorably Hti lined iiinl in tho rduhal 
tfio Storthing only Haw anolhoi ill tiinofi asHiition of govirii 
uientil auUioiity lioforo tin Stoithing mpaiatfil tin Tiboials 
(arned a vote f»f cf iimiie rigainst tin (lou iiiiik iit but tho kin^ 
flulaiod that the ininistdH enjoyed his lonfidnur and that ho 
would uphold hiH right to aj)pojnt and kiep what rnimstors ho 
pleased, and took n<» fuith<i notno ot Uu vole Jwoot tho 
iniiuHterH, who had adviKod tin ratdnation of tho Bill rt signed 
however , and a thud nunisloi who had been in th< ( ovtinnunt 
Hineo 1818, rcHigiudalso and utiied from jmhln lift, foiesttin^ 
tho Ntorm tiial waH liu wing on tho ]K)litnal hori/oii Nuinerons 
)>ul>li( nioetings wf t< luldallovii tin (oiinti) in sup|K)it of th« 

{ uoposod rrfoiin fully appiovin,^ of tiio stip tho Stoithin, 
lad taken hy piojiosing tin vote of w iiit of (ordulftKC Amon^ 
tho Hjxakrrs was foluii S\(i<liup wiio had now becoiin tho 
a< knowlodged luidii ol fin Iihfial puty and who was liaiUil 
with gnat ( ntliusiasni as tin ( li imjnoii of tlif pio]»osed ifdorm 
tins was tin ]>oIitu il hiliiation when King ( arl dud (ISfh 
S( ptmiber 1872) llo was sudnedul by liis brother whoasdiidnl 
. # tluone as Os< ar II In tin following y<ai ho 

. gave III Ham f ion to Llio Hill for tin abolition ot tho 
nccoMaton VKfioj, whnh the Storthing ha«l again 

ot Oacar II l*^"^*^* and fin piLsnbntof tin nuniKtiy was aftf i 
wardsm ogui/( d as tho fniino nunisfi rand head of tin 
(lovnnniont til Lhiistiaiiia 1 icdeiik Slang who was tin ])Usi 
'fli lit oi tin niiniHtiyut the tiino, was tin fust to fill thiH ofhu 
In tho Haiiio il Noi way { ( U luati d itsixi luno tui a thousainl 
V aiH as a kin,^(ioni vMth guat f( sf imIks 

In 1 874 tho (n)\oi«nn nt iiioidii to hliow flu people that tin > 
to Honio oxfont wdo willing fo unit tlnii wishes with ugaid to 
tlie gi( at (juosiioii bidoro tin tounfi^ 1 ml bifou tin 
,S(oitinng a loyal piopositioii loi the adiinttain o of tho 
rJ/ft niinisfiiH to the Nation il Assfinblv Hut thiH was to 
. bo 111 Loinpinn d by d i tain otln r (onstitutional i hangf s 

oooutar giving fbo king tho ii„ht of dissolving the 

control ^IbJithuig nf his pUuHuie and nioviding fixed pensions 
foi e\ luuiistds viliuh tiny In Id uji as a guannlu 
against the ma)oiit> of tin asm mbly inisusm^ its new povvfi 
1 fio I iheral pirfy in tho lueanfiine lecf ii< d iiiou and iimre suppoif 
all ovci tin eouiitiv foi their piopusal and for full pnlianuntiiv 
goveinment lohaii Svoidiup will suiuiind up tin it }K>Ii(vintln 
lollowiug ouit Hfiilfine *‘A11 })owei must bo gaflnud in tins 
ball Ihe Hill wlinli the (loveiiiiiient bioii^lit iii was unain 
inously rojoetod by tho Stoithing tho (onsuvatives also votin^ 
against it, as tiny (Oiisidoiod tlu giiatantios insuflnnnt J lo 
Hiinie yinr, and again in 1877, the Stoithing passnl tin Hill loi 
ulinitting the nunistoiH to the National AhsiuiIiI) but in a Bonn 
w hat ditloioiit ioim lioin that of 1872 On both oMusionsthe king 
lolusod liiH Run turn to tin Hill 

Iho Stoithin^ then rosoilod to tho pnnidmc piovidtd by the 
( onstitution to taiiy out tin iieople s will In 1880 tho Hill vvai 
pissed for the thud iiuu , ami on this oiiasion by the overwhelm 
uig majority ol 01 out of Ilf Iluoo Stoithiiigs nftfi thuo 
suieossivoc lo( t ions had now eiiind tho Hill, without anv diveigint 
losfdution hwiiu hem ndopt<Mj in the period hotwf c n tho tiist ami 
thud leading and auoiding to the ( onstitution tin Hill would 
then boioma law with oi without tho kings sum Lion It was 
howovei gem tally fVjxdnl that tho king and his Governmfiit 
would at length lomply with the wishes of tho people but tho 
The king's ouasion also u fused to sam tion tlio Bill 

veto doolaiin^ at tho simo time that his right to tho 
abHolute v<to was abovi all doubt A fooling of 
disappointment and iriitation jurvadid the wholo eountry and 
many ovon of tho Uinsoi vativos both iii and out of tho Storthing, 
legrottod the king s dei ision Job in Svudiup tho loadei of tho 
Liberal party and president of the Storthing brought howovoi, 
the question to a pitmii)t irsuo by pro|)osing to tho Storthing that 
tho Hill, which had Iwon passed thiee times should bo declared to 
be tho law of the land w itliout the king h sam tion Thu proposal 
was earned by a large majoiitv on the fdli of Juno 1880, but tho 
king and his rainisters m reply declaiod that they would not 
roeogniro tlio \ alidity ol tho resolution 
Irom this moment tho struggle may be said to have centred 


ftHolf Ujicn the existence or non existence of an absolute veto on 
tho part of the <rowii Ihe king requested the Faculty ol Law 
at the Chrifitiania University to give its opinion on 
the question at ihsiu and with one diRsentient the 
leanied doctors upheld the kings nght to tho absolute 
veto in qiUHtions eomerning anienumcnts of the con ^ 
stitution, although they could not find that it was 
expressly Rtated m the fundamental law of the country 
The miniRtry also advised the king to tlaiin a veto in questions of 
supply which still further incioascd the ill ftcling in the country 
against the Goveinment, and tho couflnt in coneequenco grew 
more and more v lolent 

In tho midst of the struggle between tho king and the Storthing 
tin pi line miiiiRtci, ticderik Staiig resigned, and Christian August 
hoiiiier beiamo hm suecessoi and thm, together with tho appoint 
imnt of anotliii member to the ministry K H Schweigaard 
plainly indicated that tho conflict with the Storthing was to Iw 
(ontiniied In Juno 1882 tho king arrived in Chnstiania to 
lisBolve tho Storthing, and on this occasion dcliveied a siicoch 
from tho throne, in wliuh he openly censured the representatives 
oi the laoplo loi their attitude in legislative work and on the 
qiu Rtioii of tho ahsolulc veto the speech ci eating con . 

Ridtiahlo Ruijirise throughout the country Great 
pic]>aiations were now made by both parties for the ® 
impending olcftions, and public meetings wire hold dunng the 
iicoRs all ov(i tho couiitiy Johan Sverdrup and Bjoinstjerno 
Bjoinson tho tiopular poet and dramati t were the pnncipai 
spoakns, and called uj>on the people to support tho Storthing m 
upliolding the lesolution of the 9th of Juno, and to rouse them 
sehis to a RonBo of tlu 11 political rights the elections rcsulUd 
in a gicat victoiy for the Liberal jairty who uturmd stronger 
than f v< 1 to the Stoithing, tho Libcials now numbering 8J and tho 
CoiiHi rvativis only il j ho ministiy, howcvei showed no sign of 
yielding 01 resigning their ofij< ts, and when the new Stoithing 
imt in lihiiiuy 1881 tlu OdtlHthmg (tho lower division of tho 
National AHsembly) decided uixm having the question - , 

finally Hctthd by im)>eacbing tin whol^ of tho uimistry • 

befoio tho Kigsrot or tho Hiq>rime lovirt of the realm, ® 
the last constitution il meuns by whuh tho Storthing 
could obtiin tho dismissal ol tm ministry, which ’stotiblnn 
Vcaisliad continued to gov c in without the eonfidcme ^ 

or sujqioit of the Nation il Ashcmbly 'Ihe juiis 
elution of tho Kigsrc t is limited to tho trial ol ofltntos against tho 
State, and theio is no appeal eigainst its decisions Ihe charges 
against tho mimsteis were loi having acGd contiaiy to tho 
inte lists ol tho eoiiiitiy by advising the king to lofuso his 
Ham tion— fiiHl to tho amemlment of the hw foi aelmitting tho 
iiimistcrs to the Storthing, bccondly to a bill involving a 
qucHtion of RiiJJply and thirdlj to a bill by which the btoithmg 
could a]»poiiit adaitional diiectors on tho State luilwajs 

J he trial of the elovi n ministois of the belmor cabinet began 111 
May 188 1 and lanUd over ten months In the end the KigHUt 
HMitemcd the juimo mmistcii and seven of his ministers to Iw 
depnvidot tlu a othcos, while thicc who had oitlui re (omniended 
tho kiii^ to sane tion tho Bill tor admitting tho niimstcTH to the Stor 
thing, OI had (iileiod the cabinet at a latoreluto wtio heavily fined 
Iho oxeitcnunt 111 the eountiy already lonsidc'iablo before the 
veidut had been given, lose to levtnsh anxiety in expectation ot 
what tho king would do J he Lonscivative oiginsof „ 
tluMountij oiunly advised the king todisrogird tho 
jiidgiiunt ot tlio Hupiemo court, while puty feeding 
verywlicic lan high Kuiiiouis of all kimls wcie 
ifloat ami it was gditially bejlievetl that tlie king 
Vi oiild attempt a ( oiip d Uat Many of tho Gunse i v Un e 
paity in Sweden also encouraged tho king to set tho judgment 
aside and it was even hinted that lie might depend uj^xin tho 
Swedish army to assist him in canving out his ]x)luy m Norway 
kortunatcilj tho king did nut follow thisadviit and after some 
hositafion he issued (1 1th Mareh) an order in council annoimeiug 
that tho ludgmcnt ot tho sunitme court would bo earned into 
utloet, and Silmcr w is then ealhel upon to lesign his position aa 
prime miiiistei Tho king howevei, in las ehdaia . . 

turn uphold tho eemstitutional pieiogativo of tho 
crown, which, ho maintained was not inipaiied by ibekinx 
the judgment of tho Rigsret Ihe Consoi vain cs were ^ 

much disapt>ointed with tlu king b eourse of action, but consoled 
themsolvoa by lorciug ujKm tho king the uigent necessity of 
apt^ointing a new Gonseivative miiiistiy, which would carry on 
the jiolicy of the late cabinet Iho following mouth the king, 
regardless of the largo Liberal majouty in tho Storthing, ask eel 
Seliwci^aard one of tho lato ministers, whoso punishment con 
siRtod in a lino, to form a niiiastry, and the so called **Annl 
ministry was then appointed It tried to adopt tho policy 
of its predecessors m a moderate form, but it met with such 
opposition from the very first tliat it sent m its resignation in the 
following month Professor Broch, a former minister, next 
attonix>ted to foi m a ministry, but without success, and the king 
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was at last compelled to appoint a ministry in accordance with 
the majority in the SlorthmiJ In Juno 18S3 Johan Sverdrup 
^as asked to ioriii a ministiy Ho selected for his 
ministeis loading men on the Libcial side m the Stoi 
thing and the first Libiial nmiistry that Non^ay had 
at length appointed The Storthing in order to 
satisfy the king, passed a ntw resolution admitting the 
ministers to the National As enibly, wIulIi then iOLti\td the 
iormal sanction of the king 

During the following years a series of iniixirtant leforms weie 
rained through Thus in 1887 the jury system m eiiminal 
iiiatteis was lutrodueod into tho (ountry aitu \iolent op|)Osi 
tion from the Conservatives A Bill intended to give paiishioiitrs 
greater mfludite in Chuieh matters, and intioduied by lakob 
Svordiup, tho minister of education, and a nephew of the piinio 
inmihter, mot hovvov or, with sliong opjiosition, and was eventually 
rejOLted by tho Storthing, tho icsiilt being a break up of tho 
ministry and a disorganization of the Libcial part> In luno ISSQ 
the Sveidiup ministry resigin d, and a ( onsoiv ativ i one was formed 
by I'liiil Stang the loader of tho ( onscrvativts in tho Storthing 
and dining tho next two years tho Storthing j)a‘»scd vaiioiis useful 
measuics but the ministi> was ev ontnally w iccktd on tho io( k of 
the gicat national question whn h about this time came to tho front 
—that of Norway s shaio in tho transmtion of diplomatic aflaiis 
At the timo of the union in 1811 nothing had been settled as to 
liow these weie to bo conduttod but in 1 8 j i a n solution w as issued, 
that when tho Swedish foreign minister was tiansact 
Tnequea» diplomatic matters with the king wliuh (oncerned 
i/o« of countries, or Noiw a} onl} the Noi w cgian imnistci 

41 p oma c atUndaiKO ujuui tho king at Stoikholm 

‘taHon^ should bo jnesent 1 his an angoment has not always 
piovcd satisfaitorj to the Isoiwcgians ts|Hcially as 
tho Swidish foreign mimsitr laniiot bo held usponsiblo to tho 
Norwegian (Jovernniciit oi Pailiaim nt but in the mcanwhih this 
■htati of aflaiis lus betn allowed to diift on and giadually the 
Svvociish foreign minister has conic to be looked upon as the 
foieij^n ministc i for ISoiway also Hut this is not sanctioned by 
any ]»aragraph in the c oiistitution oi tlie At t of TJiiion, nc ithei h is 
it been conhimcd by any attoi the Stoi thing and the Noiwcgians 
maintain that Norwaj has not tnjo^td ccjuil lights in the union 
uul oe|ual haie in the transaction ol diphnnatic aflaiis with 
Sweden as, accoiding to the Act of l^iiion, it had a light to 
dimand 

By a change in tho Swedish constitution m 188*) the» mimstciial 
council, m which dijilomatn inatteis aic ehscussui eamt to con 
The Swedish foreign niimstei and two othci 

members of the cabine't on bclulf ol Sweden, and of 
tho lsoiwe„iiu ministc 1 at Stockholm on behalf of 
Norway linking wishing to rLincdv this dispaiitj 
pioixised that tho (om])Osition ol the couneil should be dcteiiiiimd 
by an addition il paia^raph in the Act of Union 11m le pre se nta 
tncs of the Noivvtgian (lovcrununt in Stockholm piopeised that 
ihie ‘0 mombcis of the cabinet of caehcounti} should constitute the 
ministciial couneil, to whie li the Sweefish (rovcnimcnt we le willing 
to a^^roe, but on the asHumption that the ministe i of foioigii aflaiis 
should continue to be i Swede as bcfoie which tho Noiwcgians, 
■of course, would not accept Ihe mattci was in consequeme 
sholvcel and remained in abeyance foi sonic time, but coiituiuod 
to be discussed in the puss and at jmblic meetings 

At tho kings instigation the nc,^oti itions with tho Swedish 
tiovcinmciit weio resumed at the beginning of 18U1, and tho 
Stang ministiy succeeuled in eomiiig to an i^iecmemt with tho 
Swedish Ciovcinmcnt that a measuie shoulel be intioeluccd by 
which the Noivvt_ians won lei iiraitie illy obtain whit the Stoi thing 
of 1886 had asked for while tin question ol the nationality of the 
luimstor of foreign aflaiis was loft for se ttlcnu nt in the iieai futuie 
The Swedish Uiksdag however, rejected tlie piopoaal, while the 
Norwegian Storthing insisted upon ‘ Norway s light as au inde 
nendont kingdom, to full equality in the uniem, and therewith 
nor right to watch over licr foroigii aflaiis in a constitutional 
iiiannor 

Iho Stang mimstiy then roHigned, ami a I ibcral ministry with 
■Steen tho recognize el loadci of the Liberal party aftci Svt rehups 
withdrawal fioin jKilitie s as piime mimstci, was ajipeniiteel In 
tho eaino year the provision in the constitution cm{K)wcnng tho 
king to instal the ereiwn luince as recent in Noiway was repealed, 
and tho resolution was Hanctioiud by the king 

"1 lie now minibtry had placed the question of a soparato mmiBte^r 
of foreign atfaiis foi Norway pioniiiiently in then progiainnie, but 
little progress was made during the next few years Anothei and 
Qaeatlon of question foi tho country as far as its 

aeoarate shipping and commerce aie eonceincd, now eamo to 
€oaaular front The Storthing had in 1891 ap]Kiintud a 

aervice comniittoo to inquire into tho practicability of ostab 
lishing a separate Norwegian consulai service instead 
of the existing combination with Sweden, with which the Nor 
wegians maintain they have had reason to be dissatisfied l|i 


Norwegian 

claim 


1892 the Storthing, acting upon tho comnnttoo s report, dctcmiineil 
to establish a consular sc i vice in accordance with a plan prepared 
by the department ol tho interior Ihe king, no doubt niHiun<<d 
and 8Upi>ortcd by public ojnmun in Sweden, which was again*4t 
tho proi>osed scpaiation of the consulai services, refused hm 
sanction, and tho Norwegian ( ovcriimcnt iii const tjucnce sent in 
their resignation, whtieupon a lonipktc deadlock ensued TIu 
was teiminatcd by acompiouuse to tho elbct tliat the miiiistn 
would return to oflite on tlu undcrstamling that the question 
be postponed by common toiiscnt I ho following year tho 
Stoithiiig again passed a lesolution tailing ui)oii the Noiwcgian 
Govcinmciit to luoiocd with the mco sarv mcMsurts lor estublish 
lug the pioposcU consulai scivico lor Noiwav, but tlio kuic again 
iilusod to take any action in tho mattci iTjon this ilie 1 ibc i il 
ministiy usip,ncd (May 1893) and tho king appointed a ( on erva 
tivc Government, with I Stang as its chief Jhus matters went 
on till the end ol 1804, when tlio tiuiiuial » loi tiona took ji’acc 
with tho icsult that tho majonty of the clcctoiH declared in favt ui 
of national iiukpcncltiice on tho guat question then before tin 
couiitiy — that ol scpaiato eonsuk lor Noiway aid cvcnlually ol 
ahC]uuatc icsjamsiblo minister of foreign atlairs toi tho couutrv 
Iho ministiy did not at oiico icsign but waited till tho kiii,^ 
airivtd ill C hristiaiiia to open the Storthing (Janimiy 189b) llo 
king would not aceept them resignation thcic and then but ke pt 
the countiy lor over lour meinths without a re sponsihlo ( overn 
niciit, ditiiiig wlneii time tho ciisia had become more acult 
than ever A coalition ministiy was at last formed, with 
Trolc sor ilagerup as piimo mimstci A new committee, eonsi t 
ing of an eepiil numia i of Norwegians and Swedes, was appointed 
to eoiibidei tho etucstion of bo}iarale) di]dc)matic repre hentation 
hut aftei sitting tor over two ycais tho cummitteo sejtarated with 
out being ablee to eomo to any agiccmcnt, having like tlie two 
pievious union committees, juovtd tho impossilulify of tin 
two lountnis coming to an understanding in this important 
question W hile tlie eoniinittcc was sitting tho disputes eoncein 
iiig the political relations between the two coiintiics weic allow cel 
to lie in abe yane e 

The elections in 1807 prov td agiin a gieat vn toi y foi the Libcial 
party (79 1 ibirals i 35 Ce)nscrvalivcs), and in February IMOS thee 
ilageiup ministiy was le placed by a I ilaral, once more^ luidei If e 
pie imc isliij) of Stcfii Soon aftcrwaids the Hill foi tin general 
adoption ol the national oi “ puic flag is it was ealkei vvns 
culled leer the thud time ami bccanio law without thee kings 
sanction Hy tin e ae t the device oi maiK eet union in the ujqtei 
ceniie 1 e»t the flag was ubolislad, but is still utaiiud on mon ol 
Wdi ami toitihe ations In 1898 iinivrisnl ]>olitie al suHragn fe>r 
men was passed by a laigo majouty (7b i u6), while the piojeosal 
te» incluek women iceeivcel the siippent of only '8 votes In 1901 
nmvcisil municipal sulhage was given both to men and woimii 
le) the lattci liowcvci, wilh eeitain limitations In Janiiaiv 
1902 i committee was ajqeointicl to conside i the consulai (juc tM)ii 
ami it w IS hoped tbit at last it would be settled In A pul 19(>2 
Steen tho piimo minister, resigned ami ictiicd into priv ito lih 
He was succeeded )>y Otto Albert Hlchi L J ) 

III LiTERATURt SINCE 1885 

The political crisis of inHl-H"), vvliicli jiroductd so 
rtmarkablc an tfket upon the niihnal and socnl Jiio 
of Noiway, was not without its iiistint influence upon 
literature Then liad followed to tin gicat generation 
of the ’sixties, ltd by Ibsen and J>joiii on, a rate of 
cntiitly prosaie writers, of no gicat talent, niueh extreutd 
xvith “problems,’ disturbed by the the ones of Zola and 
Maupassant, which they failed to (onipichcnd, and luiiitd 
for tho higher imaginative sphtres of work by tlitir 
obstinately doctrinaire attitude towards lift hat strikes 
us as of high interest in the movement whieh began in 
1885 IS, firstly, that it brought back the fine inasteis 
of a pievious imaginatixc age, secondly, that it ‘‘ilenccd 
the probk m se tte rs , and tliirdly, that it encouraged into 
eagei piuducticMi a whole generation of new men, redists 
of a healthier sort, individualists, idealists, and poets Jn 
1885, then, the field was still held by the thiee great 
writers who are the three mam names of modern NVusc 
hteratuie -Ibsen, BjArnson, and Lie Henrik Ibsen 
(born 1828) (qo) proceeded deliberately with his 
labours During the period undci review he produced 
seven diamas, including what many critics hold to bo 
Ills chef d*(miv 7 et The Master Bmldei His tendency 
was to turn more and more definitely back again 
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towards the poetic and symbolic manner of his youth, and 
Ills name has at the same time steadily grown in reputa 
tiou and influence The advance of Bjurnstjerne Bjorusou 
(born 1B32) {qv) was not so regular, because it was 
disturbed by political issues, but he published one of 
the most remarkable of his novels, In God^n Way^ and 
various tales and dramas Moreover, his early ixjasant 
talcs have once more, after having suffered groat neglect, 
grown to be a force, and Bjornson’s example has done 
much to revive an interest in the art of veise, which had 
entirely died out in Norway in the previous decade Jonas 
Lio (born 1 833) {q v ), still without a rival os the must 
]>oj)ular novelist of Norway, continued to jaiblihli his 
puie, fresh, and eminently characteristu stones Of thest, 
eight or ten appeared afbr 188'5, among tlicin the most 
piorament being jHsrhaps Tim Comvwdfjre^R DauqhUt and 
Dtjre Ufin Lie is not a grrat (rtatne artist, hut ho 
contrived to win the eir of his country by his siiiceiit}, 
his skill in narrative, and Ins n markable power of identify 
mg himself with the ]h< u)i lutics of Norwegian feeling 
His style, collo([uial almost to a fault, has neither the 
charm of Jhmnson nor the art of souu of the latest 
generation Ib-itn, Bjoinson, and Lie continue, however, 
to be the throe ropic sentative authors of their country, 
and 111 their old age they grew to lie the objects of 
extreme loveionce and (uiiosity Jbsen's mother in law, 
the veiieialile novelist, Magdalene Thortsen (born 1819), 
who long resided in Denmark, jmblished nothing mw 
for many yiars Of tlio gonoritioii whuh followed heis, 
Knstofer Janson (bom 1811) suiMvid in 1902 In 1882 
hi hit Norway to sittli in Aiiifma as a Ibiitanaii 
minister, and fiom this exile hi s( nt home in 1885 what 
IS perhaps the best of his books, TIu Saqa of tim Ptatne 
laiison went back to uside in Noiway, and pubhshtel 
in 1901 the most su<eesslul of his itdrii pioduetions, 
Mtdinwit TiiltR H( writes in dialiet, and luis essayed 
lyric and drama, as well as ])iosi lutKJii Kiistian Oloer 
son (bora 18 j8), though still Ining in 1902, had not 
wiitten for many yeais jiast Fnthiof loss (1820-1899) 
liad lung b ill 8il(3nt before his deatli 

During the transition an author ajijKared, Alexander 
Kielland (born 1849), from whom for a tune inueli was 
expected, and whose writings were treated with exaggeiated 
attention hrom 1878 to about 1887 Kielland juibhshed 
in rapid siiceession a senes of novels and shoit sioiits, in 
which ho showed himself a rather uaivo mutator of (luy 
do Maupassant He had no leal vocation for ktteis, how 
enor, and eivie ambition took the place of literary ardour 
Kielland was mode burgoimstei of Stavangei, and has 
heon heard of no more A far moie important talent of 
the transitional tune wtes that of Amo Garboig (bom 
1851) He was brought up under sternly pietistic iiiflu 
ontes in a remote eouutrj parish, the child of peasant 
|Miri nts, in the south wtst torner of Norway, and the gloom 
of these early sunouiulings has tinged all his writings The 
early no\els of (Urborg we lo wiitton in the jieasant dialect, 
and for that le^ason, \n rlia[»s, attracted little attention It 
was not until 1890 that lie addressed the public in ordinal} 
language, m his extraordinary novel, Skred Mtn, which 
produced a deep sensation This was an analysis of the 
passive type of intelligent decadent, tlis thinking man 
without a will, who becomes more and more a featuie of 
modern society Of late Oailiorg has returned, with 
violence, to the cultivation of the peasant language, and 
has taken a foremost part in the maahtfcev A novelist 
of considerable crude foue is Amalie Skram, settled 
in Denmark, who continues to wite novels destitute of 
literary beauty, but CKcellent in their local colour, dealing 
with life in Befgen and the west coast But the most 
extravsigant piodipMiit pf the prosaic penod was Hana Jaeger ! 
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(born 1854), who accepted the naturalistic formulas whole 
sale, and outdid Zola himself in the harshness of liis pic 
tures of life The suit brought against his preposterous 
novel, A7t8ttama BohSmen, m 1885, was the signal for a 
reaction, and marks the moment of crisis An author of 
more talent, in whom many of the (|ualities of the “ prolj- 
lem ” school are still to bo discovered, is Knud Hamsun 
(born 1860), who has been remarkable for hia egotism, 
and for the bitterness of his attacks upon his own fellow 
w I iters and ujion the great classic names of literature 
He IS more pleasantly contemplated m his own novels, 
which, however, are commonly deformed by a cynical 
violence and ugliness , Hamsun is seen at Ins best m the 
powerful romance called JJtmyer (18SS) A writer of a 
much more })1 easing, and m its quiet way of a much more 
original order, is Imns Aaurud (born 1863), in whom the 
new inllucnees of sweetness and light first made themselves 
f( It His humour, applied to the observation of the 
Ustland jieasants -Aanrud himself conics from the Qul 
brandsdal — is exquisite , In is by far the most amusing of 
recent Norwegian writers, a race whose fault it is to take 
hfo too senously His story, Ilotv Ovr Lord mode Ilay at 
ARmnnd B(ytqemeUmi'8^ is a little masterpiece His latest 
volume 18 The Semiiuinst (1901) Peter > gge (born 1869) 
18 a young novelist and playwright from IVondlijem, who 
18 steadily coming to the front with very careful studies 
of types of Noiwigian leniperament In his Jacob and 
(Jhnstoplmr (1901) Kgge also proved himself a successful 
water of comedy Guiinar Heiberg (born 1857), although 
older than most of the young geneiation, has but lately come 
into prominence His [xietical drama, The Balcony^ made i 
sensation in 1894, but ten years eailier his comedy of Anvt 
Ulrica should ha\e awakened anticipation Heibeig it> 
aident and sensual, filled with the joy of life , his dialogue is 
brilliant, but it might be posHible to wish tliat it were made 
the ornament of less momentary issues He is an author 
from whom nmeh is exjiected Iwo young writers of 
great pionuse have been removed in the very heyday of 
success, Gabriel Imnc (18C6-1899) and Sighjorn Obst- 
feldcr (1866-1900) The last-mentioned was much undei 
the sway of tlie latest m}stKisni, and not unbiassed by 
Macteilinck But in two books jmblishcd in 1897, The 
Med Dnqm and Tim Cio8r, lu achieved an independent 
ettoit, obscure but attractive, and giving promise of some 
thing (jiiite iK w in Norwegian literature Obstf elder, who 
[ died in a hospital in Copenhagen ni August 1900, left 
I an iinjioitiiit Ijook in MS , A TneRfs Dtaiy (1901) 

VeiHc WHS not nieiel} negleited, but absolutely banished 
from Norwegian liteiatuie, duiing the years that immedi 
ately preceded J885 9 he iiedit of restoring it is given 

to a writer named fejiguid Bueltker, who wiote an extremely 
iiatuiahstie piece called 1 oec, in the manner of Heme The 
eieelit of laiiig the eirliest nal poet of the new geneiation 
belongs, howivei, without question to Niels Collett Vogt 
(Dun 1864), who published a little volume of Poerm in 
1887 In 1891 was printed in a magazine Vilhelm KragO 
(l»oin 1871) veiy unuirkablt i»oem (ailed Jandanqo, and 
shortly afterwards a lolhetioii of lus lyiics Vogt and 
V Kiag continued to D the hading lyrical writers of 
the ^lenod, and although they have many mutators, they 
cannot be said to have found any nvals Vilhelm Krag 
lias of late turned to pioso fiction, and his novels I$aae 
IScehuusen (1900) and Imac Kapenyut (1901) are excel 
lent studies of Westland lift More distinguished as a 
novelist, however, is lus brother, Thomas P Krag (born 
1868), who has imbhshed a seiies of romantic novels, of 
which Ada Wtide (1897) is the must powerful, he has 
great chann of ]>resentment, but seems unhappily not to 
bo able to escape from a curious monoitony of subject and 
treatment Jim short Btotii3e;aiie3luU dt dedicate charm > 
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tb<y 2ate9t collection of them is Th$ Happy Comer (1901) 
Hans E Kmck (bom 1805) is an aooomphshed wnter of 
short stones from peasant life, written in dialect He has 
published ten volumes, from The Fairy (1892) to Spring 
FtghU (1901) Bernt Lie is the author of mne or ten 
popular works of fiction, mainly for the young , the latest 
of these is Sister Judith (1901) Rven Nilssen (born 
1864) began to publish sketches and stones m 1894, and 
IS the authoi of a >ery successful novel. The Bar(iue 
Fiarvciska (1901) With him may be mentioned the 
popular dramatist and memoir writer, John I’aulseii (born 
18511, author of The WidoiJs Son Jakob Hilditch (born 
1864) has written many stones and sketches of a purely 
national kind, and is the anonymous author of a most 
diverting parody of banal provincial journalism, Tran 
mhposten (1900-1) Cnticism made some advance in 
these last years The leading critics are Carl Narup 
(born 1864) and Hjalmar Christensen (born 1869), ea(h 
of whom has published valuable collei tions of essays deal 
mg with the aspects of recent Norwegian liteiature The 
sudden death of the leading bibliographer and lexico 
grapher of Norway, Jens Braage Halvorsen (1846-1900), 
inflicted a blow u])on the literary histoiy of his country 
his Dictionary of Forivegian Authors^ 1885-1900 — still 
unhappily incomplete — is one of the most elaboiate works 
of its kind ever undertaken It is to be finished by 
Halfdan Koht Among I'ccent histoiians of Noiway 
much activity has been shown by Ernst Sars (born 
1835) and Yngvar Nielsen (born 1843) In Noiwcgian 
systematic theology no one has arisen to take the place 
of Carl Paul Casjiari (1814-1892), or even of Qislc 
Johnson (1822-1894) The great historian of Northern 
jurisprudence was L M B Aubirt (1838-1896), and in 
this connexion T H Aschehoug (born 1822) must also be 
mentioned The leading philosopher of Norway in these 
years has been the Hegelian Marcus Jakob Monrad (boi n 
1816), whose jFsthetus of 1889 is hia masterpiece 

The close of 1899 and the beginning of 1900 were occii 
pied by a discussion, which drowned all other interests, 
and in which every Norwegian author took part, as to the 
adoption of the landsnimly or eomiiosite dialect of the 
peasants, as the national language in place of the ngs 
inaal or Dano Norwegian Political prejudice greatly 
embittered the controversy, but the proposition that the 
landsmaal^ which dates from the exertions of Ivar Aasen 
{qv ) in 1850, should oust the language m which all the 
classics of Norway are written, was opposed by almost 
every philologist and writer in the countiy, particularly 
by Bjornson and Sophus Bugge (born 1833) On the 
other side, Aino Oarborg’s was almost the only name 
which earned any literary weight The mouil has no 
doubt enriched the literary tongue of the countiy with 
many valuable words and turns of expression, but there the 
advantage of it ends, and it is diihcult to feel the slightest 
sympathy with a movement m favour of suppressing the 
language in which every one has hitherto expressed himself, 
in order to adopt an artificial dialect which exists mainly on 
pajier, and which is not the natural siiecch of any one Ixidy 
of persons throughout the whole of Norway (e o ) 

NofWichi a city and municipal, county (1888), and 
jiarliamentary borough of England, forming a county of 
Itself, situated on the Wensum, a little above its junction 
with the Yare, in Norfolk, 103 miles from London by rail 
“A fine old city, truly, is that, view it from whatever side 
you will, but it shows best from the cast, where the 
ground, bold and elevated, overlooks the fair and ferUle 
valley in which it stands At the foot of the heights 
fiows a narrow and deep river, with an antique bf^dg^ 
connnunioating with a long and imhiurK 
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on either side by rich meadows of Ihc bnghte* 5 t green, 
beyond which spreads the city, the fine old (Uy, pcrhaj>H 
the most curious sjicoimen at present extant of tlu gcniiim 
old English town \ca, there it sprtads lioni north to 
south, with its venerable houses, its nunuroiis gat dens, 
Its thiice twelve churches, its might} mound Thru 

IS i grey old oistlo upon the top of that might} mound 
and yonder, rising 100 [215] ini abo\t the soil fioiu 
among those noble fonst trees bthold that old Noiman 
master work, that cloud encircled tailudial ^pire, atoiind 
which a garrulous aimy of looks and « houghs eontiniully 
wheel their flight^’ (Gcoige Buirow, Inung/Oy chip xiv ) 
Very many of the churches wtio lustored tithu wholly or 
in part, during the last sixteen vears of the P»tli luitur}, 
Cf/, the cathedial iii 1892 and 1900 , St IVtei Manciott, 
St Andrew’s, St Mk hatjrs at Ooslaii}, and its Ihoip elmpel 
St John Madderinarket, St AugUbtino’s, St (Icoige’s, St 
James’s, St John the Baptist’s, St Miigarets, St Maitm 
at Oak, St Mary the Virgin, St Alicliacls at Ilea, St 
Michael at Thorn St Thomas’s was conscciattd in 
1888 St Peter at Southgate was taken down m 1887 
The Roman C^atholic cathedral of St John the Baptist 
begun in 1884 from designs b} Mi G G Stott, occupies 
a (ominanding site outside St Giles s Gate In 1884 iht 
corporation purchased the easth, whuh had betn iisod as 
a jnison, and — a now gaol Ittxing bocn built on Mouse 
hold Hill — converted it (1894) into ])ieturo galltiiis and 
rtKuns foi the museum 3 he moic notable jmblic build- 
ings and institutions which ha\o (omt into txislcnce smet 
1884 aie — the volunteer dull lull, the new Uii racks on 
Mousehole! Heath, the gaol there, the Rlnnl Asylum ind 
schools, the Norwich and My Diocc an Ti umng Collcgi , 
the Soldiers’ and Sailois’ Institub, the Jenny Lind In 
tirmaiy for Sick Children (1900), and the Municipal 
Technical Institute, anmlg iinatcd with the School of Seicm i 
and Art (1901) The Noifolk and Norwith Libraiy w is 
burnt down m 1899, but was recicetid and o|)eiied in 
1 900 Mouseliold Heath has l>con acquii e d by the e oi pen a 
tion, and laid out as a public recreation ground Cln]iit 
hie Id Gardens and Castle Gu dens aic laid out as publn 
iccreation grounds. In 1899 tho resow oiing of the cily 
was completed The numt rous and varied industrieK 
retain their ira|)ortance Tho inunieipal and (ount} 
borough, which is coextensive with tin paibamciitaiy 
borough, and has an area of 7558 ueics, is adnunistcicd 
by a mayor, 16 aldermen, and 4b (oumillors It leturns 
two members to the House of Commons Populatioh 
(1891), 100,970, (1901), 111,728 Biith rati, 291 
(1899), death rate, 17 1 (1899) 

See Rev W Hudson, Ifow tiis City of Aoiwicli grew %nlo Mhape 
(Norwich, 1897), and other works by the sumt also, hooka quoted 
under Nokfolk 

Norwichp a city of ConiieetK lit, USA, capital oi 
New London county, on the Thames iivci, 14 miles abovi 
New London, lu tho southeastern jiait of tin state Its 
plan is very irregular, it has an excellent water sup^dy, tin 
works of which arc owned and operated by the c it}, and 
an excellent sewerage s}stem It lus i good harbour and 
much coastwise commerce, having daily steamers to New 
York It IS on the New York, New Havtn, and Hartloid 
(New England) ami the Ocutral Vermont railwa}s Iht 
capital invested in manufactures was, actording to tin 
census of 1900, $8,566,4 17, and the value ot tlu products 
waa $8,388,343 Population (1890), 16,156, (1900), 
17,261 

Norwicht a village of New lork, G H A , capital of 
Chenango county, m lat 42 32, long 75 31', on tlu 
Chenango river and the Delaware, X^aakawanna, and 
Western and the New York, Ontario, ^and ,Wi^tern rail 
wayi^ at an altitude of 987 feet Ik a* m a farming 
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liud dairying region and contains some manufactures, m 
< hiding the works of the New York, Ontario, and Western 
Hallway IVipulation (1890), 5212, (1900), 5766 

NorWOOdf a village of Hamilton county, Ohio, 
1 S A , a few miles north east of Cmeinnati, of whieh 
jt IS a Bubuib Topulation (1900), 6480, of ^hom 718 
wire foreign born and 80 negroes 

Nossl B 69 an island and French colony off the 
north \\( st coast of Madagascar It has an area of IdO 
wipiare miles, and bristles with volcanoes TJic tlimate 
js similar to that of Mayotte (see Comoro Ihlanoh), and 
llie m ighbounng island of Nossi CVnnba serves for a sana 
loiium The pojnilation, consisting of Sikalavas, me leased 
li run 7800 to 9500 between IS88 and 1898 Since 1806 
\ossi has been under the authority of the governoi of 
Madagasear It his an administritor at lltllville (l>opu 
lation, I lOf)), the e ipital, a port of e ill for the Messageiies 
steamships iioin iMaiin, and an iinjiortant centre for the 
€r)asting ti ule along the western shoies of Madagiscar 
'Phi re IS eveellent indiorige at this port, winch has a 
mvgnifncnt pur 800 feet long, two irnijortant Oorinan 
ineieanlih he»us( s liave been established, and there are 
twenty far toms for sugar and lum The soil of the 
islarul IS \(ry hitde, and jields cofFei, sesame, the sugar 
<iuu, \ inilla, and tobaeeo The trade with Iiance in 
1S9(S unounted to only XJ2, 120, of whieh XI 6,000 was 
lor iin])oits, but tin toUl traele txe ceded XI 20,000 

Note, a town and Inshops set of the ]U 0 Mnec of 
^)raeuse, Suily, Italy, 27 miles southwest of Syiacuso 
on the railwiy to Licata It possesses a fine town hall 
and ( itludml a eoiivn t piiMUi, and antiejuaiim and 
nuniisiiiUn (olhetions Jt manufaetures vcgetible fibie 
nuuatoni, and olive oil cpurries hmc stone, and ]uoeiu(es 
wine Population (1881), 16,262, 0899), 18,500 

NottingfhStirii a noith midland e ounty of iMighind, 
bounelid on the V by Liin oln, on tlic S by Leicester, on 
llio W by 1)( i]»y and \ork, and on tlie N by \oik 

lint and / apiifaUan - In 1S91 the? nrna ol tho ainant o 
^1 ipliK il) (oiinty wiiH 7 i2 in ros, and tlio ]K)pulation 415,821 
<(d wlioni 211 inn>\(ro rnaUs loiid 2)1 621 ft males Khowmi;, an 
nureati ol 5t OUS sim 18S1 an increase at the rale of 12 1 ik'i 
4 tut as(om|»ii( 1 with an imiiase at the rate of 17 1 per cent 
4liinng the it n }(ars 1S71 81 In 1901 the population wan 
51 1 5 7 HhovMiip; an in< rca'ti of 6S,7ll or at the rate ol 1 1 4 
j(i cent bine 0 1891 In 1901 there wci© 0 95 |>enson8 to macro 
ami 1 01 at n s to a pe rson I lit area of tin registration county 
in isni w \H (>1() 2S5 at r«s anti tho pojmlation 505 Ul, ofwhtnu 
-.15 ) )S \c(H 3 miliH and 259 971 lenialos anti in 1901 50ei 668 
Partnulais of tin liirth rate* tioith ratt, and tho iiuniber ot 
piistm III 111 ltd ]i( r tliousand luh ilntants as well as the ilkgiti 
mac V I alt pci t Inins uid hiiths are given in tlm annexed table 
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Til ISni ilio count Y ttmtainctl 1734 persons of Scottish bnth 
1 U»1 ot lnsli liiitli m 1 129o toioigiuis At the same date tluie 
wcio ISO lilind pi isons 200 denf and dumb and 1474 insane 
idinimsfiatan lor jmihainontnry purposes tho ancient 
4i>untv IS (hvithd into tour divisions (Pa88t*tla\\ Newark 
Kuslulilh, and Manslidd) each u turning one niomber, and the 
p!uhamcntar> hoiough of Nottiiighain, which returns om menihci 
lor tnili ot its thieo divisions (^\cst, Last and South) Tho 
atlnnnmtiativo county ombiaustlio three mnmeinal horonghs of 
l^iist Ketfortl Mansfield aiitl I^cwark and llm county and 
Jiiunieipal borough of hotlinghani Thuo art) one court ot 
ipiarter stssioiis and seven potty sessional divisions Tho 
boroughs of ISast Retfoid, ^ovvalk, and Nottingham have 
separate tlie poato, also separate courts ol quarter 

sessions )t|lfl|d|ustrativo county contained 259 and the 

county liorewll #|lott)ngham 9 entire civil fianshcs in 1891 
ihero were tSio fMr |Hirishes which were partly situated m tho 


county and partly in the county borough, and three others whieh 
were partly in other administrative counties Since 1897 tho nine 
tianshes and lour ])arts of panshos comprised within the county 
borough have been constituted one civil paiish Ihe ancient 
county contains 220 entire ecclesiastical parishes and districts, 
and |>art8 of six others , it is situated principally m the diocese 
ol Southwell and partly in the diocese ol \ ork 

Education — University College at Nottingham was attended 
<luririg the session 1899-1900 by 1914 students , the college was 
ojiened in 1881 Associated with it is a day training college for 
schoolmastf rs and schoolmistresses At Nottingham there are 
also tho Midland Institution lor tho blind and a school for deaf 
mutes On 31st August 1900 the county contained 245 elementary 
schools, namely, 60 hoard schools and 185 voluntary schools, the 
latter including 104 National Church of England schools, 8 
Wesleyan, 5 Konian Catholic, and 8 ** British and other llio 
averagi attendance during the year amounted to 42,873 out of a 
total ot 5i,0C0on tin ngistd llie total hcliool hoaid receipts 
duiing the year wire 4,188 355, inclusive of £563 earne i under 
the liclinical Instruction Act and £2669 under the Agiicultural 
Rates Act 

JtjricuUvre — Sinco 1885 there has been an increase in the area 
of the meadow lands, hut a decrease in tho areas sown with com 
and devoted to fallows, also an imreabo in the acreage of pii 
nianent glass The aria cultivated by tenants inert astd from 
J78,429 acres in 1889 to 385 319 acres in 1895, and to 395,001 
acres in 1000, the ana cultivated by owners dee reased from 
7b 650 in 18S0 to 62 918 at res in 1895, and to 52,686 in 1900 

Ihe following table shows the areas under tho ditlerent kinds 
of crops at tho ]>eiiods named — 
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1880 

450 862 

119 162 

51 834 

24 232 


1885 

455,077 

135 017 

781 

16,301 

190 193 

1890 

455,7 )9 

126 SOI 

4't 755 

1 3, 366 

9 811 

204,333 

1895 

448,2)7 

119,701 

4!) 987 

208,531 

1900 

447,089 

123,663 

M 115 

8,418 

209,274 


Ihe lie xt table shows the number ol the live 8te)ck at tho peneids 
naiiitd — 
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bliii p 

1 

1S8() 

2) 7)5 

5) 881 

77 619 

20,318 

2)8,120 

2), 026 

18S5 

2S 6)6 

50 619 

88 255 

20,456 

229 983 

26,606 

1800 

28,171 

53 5 ) ) 

82 007 

21 087 

2)1 417 

32,333 

1895 

20 834 

51,)18 

81,152 

22 836 j 

221,042 

83,649 

1000 

28,405 

57,686 

86,091 

22 405 

106,680 

28,295 


Itulnslnrs — Duiiiig tho }eai 1897 the nunihir of hands eni 
ployed in the faetoiies anel woiksliops of the county amounted 
to 67 55b, of wliom 9110 wtre engaged in making machiner}, 
iniplements &e , 8980 in the elotliing industries, 8955 in laee 
inaking blM»l in making hosiery, 439b in bleaching and dyeing, 
)299 in the ])apLr and ]nint]ng trades, 2965 in the eotton anel 
vvemllen nianutaeturc, 2852 in manufactuniig tobacco ami cigars, 
1772 in the metal induslnes, 1549 m tho wood industries, anel 
1 IbO in brewing, Ae Coal is tho pnmipnl mineral mined 
e huth em tin south west bordoi of tho county near Mansfield, anel 
ne ii Nottingham In 1900 the output was 8 626,177 tons of 
coal (valued at £4 708 455) J97,07 3 tons of clay, 133,610 tons of 
gravel and sanil, 77 492 tons of gypsum, 95,790 tonsol limestone, 
anel 6582 tons of sandstone , tho total value of all the mineral 
j rod nets being £4 784,322 In the same year 28,009 persona 
were cmiilojtel in the niiii(?3 and quarries 

See T 9 (lODiui'X Notc^ on ihe Bthhography of Isuttingham 
shiie KateliiU on I rent 1891 — T Wahd Desct^p! it e Catalogue 
of Boohs rthiting to NoUinghamditre Nottingham, 1802 

(j T Be) 

Nottifl8fha.nip a municipal, ceiunty, and parlia- 
mentary borough of England, oiheially styled (by letters 
patent of 7th August 1897) ‘Hhe City of Nottingham and 
County of the Same City,” with a jiresfnt area of 10,935 
acres, on tho Trent, 124 miles from London by rail 
Connexion with tho I ondon and Northwestern lino 
was opened in 1888, and with tho Great Central in 1899, 
the station on the latter railway costing over a million 
sterling Hy the Borougli Boundaries Act of 11th June 
1887 the parishes or districts of Sneinton, Lenton, Rad 
ford, Bulwell, Standard Hill, the Castle, Brewhouso Yard, 
and jvarts of Wilford, West Bndgford, and Gedlmg were 
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incorporated in the munLci})al borough, which is now 
administered by a mayor, 16 aldermen, and 48 coun 
cillors, and has its own commission of the |)eace and a 
separate court of quarter sessions Of modern churches 
may be mentionetl St Catherine’s, in the Perpendicular style, 
ht George’s, St hinnianuers, St Stephen’s (1898), and bt 
Bartholomew’s, erected in 1899 The following have been 
restored since about 1875 St Mai^ s, St James’s, St Mai k’s, 
and St Peter’s In addition to their cathedml, the Homan 
Catholics own the church of St h d ward’s and the Church 
of Our Lady and St Patrick Altogether there aie over 
90 Nonconfoimist places of worship In 1899-1900 
University College was attended by 1914 students, whilst 
16,951 class tickets were issued There are two technical 
schools in connoMon with the school board The more 
notable jiublic buildings are the Guildhall and City 
Sessions Courts (1887), the post oflico, and the i>ocr law 
offices The county gaol wis uilargid in 1894 Ihe lice 
Libnry and the I ret Miistum of Naturil History hi \0 
been housed in the llnucrsity Colhge buildings since 
1881 , the foimer his 11 blanches In 1886 a new cattle 
maik(t, covering 7 acres, w is ()|K.ned New corpoiation 
and private bvths have been built in Qedling Stiat, ind 
a new wing added to the Midland Institution bir the 
Blind There is a high school for giils, ind in 1882 
the Midland Baptist College w is tninsferied to xS ottingham 
The city is sujiplicd with watei from watcrwoiks at 
Pipplcwuk, Bestwood, Btlleiuo, Mapperley, and Bui ton 
loyce, and thcic is a i esc r voir at Bough ton The ]uin( i})al 
industries still nniairi the saino as in 18S4, but the cycle 
tiade IS now largely carried on h(ie and m the lo< ilit} 
The city returns thice ineiubers to the House of Commons, 
being divided foi imlumtnUry purjK)scs into the Wist, 
Kist, and South dnisions I’opulation (JS91), 211,877 , 
(1901), 239,751 Arc I 10,915 acics Death rate, 20 0 
(1899) , birth rat( , 28 8 (1899) 

See Lccords of the I oroiujh of ^otiutgltam^ 4 vole (1382-89) 

Nouzoili town, ai rondissemcnt of Mtzi^res, depart 
ment of Ard( nnos, I lance, i miles north of Mezieres by rail, 
j)ieturescpuly situated at the coidlucnec of the Gontelle 
and the !Mardrcuil with the Meuse It has iiuineious 
foundries and forges tinning out all kinds of iron goods 
One of the establishments is said to be the Iirgest foundry 
for malleable metal in hiancc Steam tiamwaja connect 
Noii/on with Neufniaiid, 0 miles, and Gespunsut, 8 miles 
distant, where also are important iron vvuiks Population 
(1891), 6173, (1901), 7795 

Novaliches, Manuel Pavia y Lacy 

(1H14-189()), 1st Mauquis dj, S[)aiush miishil, was boin 
at Granadi on Gth July 181 1 H( w is th( mui of Coloml 
Pavii, and aftei a few ^eais at tin Jesuit school of 
Valem 1 1 he ( iitered the 1 loyal Artillei yAuidemy at Segovia 
In 1813 he bee ime a lieutenant iii the guards of Qmin 
Isabell i TI , and distinguislu d himself so mueh duiing the 
CWlist war from 18 13 to 1840 that he rosi to the rank c)f 
geneiilof division in the litter \(ai at the eaily ag( of 
twenty six He was ottered the post of war ministii before 
he reached his thiituth }eir He then l><gin to tak( put 
in ])olitics with tilt Moderate pirty, who made him w ir 
minister in 1847, and sent him to assume the command in 
(5italoiiia, where tin greit severity lie displayed m his 
efforts to put down a Ciilist rising was not atUnded with 
success He had been made a senator in 1845, and marquis 
in 1 848 Despite his it lut tance , he was sent out to Manila 
in 1852 as captain genei al of the Philippine Islands In 
April 1854 he crushed with mueh sternness a formidable 
insurrection, shot or hanged all the ringleaders, and earned 
out many ust ful reforms aftei he had pacified the colony 
On his return to Bxmm he married the countess of Santa 
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Isabel, and commaiultHl ihe reserves in the PemnsuU 
during the war v\ith Moioeeo He refused the v^a^ jiortfolio 
twice ottered him by Marshals O’Doumll uid Narvaez, and 
undertook to foim a cabinet of Moduutes m 1864 that 
lived but a few days He volunUtud lo assist in trush 
mg the insurrection in the strids of M ulud on 22nd Turn 
1866, and when the re\e)lution broU out du i^nth in 
Septtml>er 1868 he aic(j)tt(l tiu unnnund ot (^iieiit 
Isabell I’s troops At thin k ul lu wsn (hfialid 1\ 
Marshal Seirano at tlu biidm ^4 AhnU i 2^th 8<]»t«nibtr 
1868, and was so bidl) woundid m 1]u fad tint lu w is 
disfigured for 111 e He kipt ajnrt duiiiiL, tlu h solution 
ami w( nt to nu ( t King Alphonsn \lll sslmi lu liiuKil 
at Viltneii in Januaiy 1875 Tlu bistoiition m uK tin 
marquis dc Kovaliehes a sen itor, and tlu mw ling j.is< 
him the Goldtn Ileeie Hi dud in AIuliul on 22nd 
October 1896 

NOVSir&i a town, cpiseo[>al see, ind (quid of tin 
province of the same name. Piedmont, U inihs b^ i nl 

wist of Milan The town possesses a luw tlieatii 
a museum of Homan antupiities, a notaries sdiool, and 
a tiehnual school, and is adorned b> i bjon/e stalm 
of Gaiibaldi and an ecjmstiian irumiimcnt ol \iit(i 
J mnianuel (1881) There an two scluxds of the mdustn d 
aits The ])rinrq)al industry is the carding ind sjunmng 
of silk, there are, fiuthei, iron works and fouiulin\ 
cotton mills, nee husking mills, oigan fiu tones, d^e woik^, 
and printing works Popuhtion (IS81), 25, Isl ^ (J90J ), 
14,928 

Nova SCOtiA* — \ ]»rovine( of tlu Dominion of 
(\inada, lying between 41 25 and 17 IS ind 59 10 

iml GG 10 W 'Ihe Lowir (’imbruin foiniition whub 
forms in almost continuous bdt ilong tlu \tlinln (oist, 
wluH extinsive gold mining operations an ( mud on 
varus in width from 10 to 75 mih s and (o\(is un m i 
estimate d at 8500 squau milis 'Jhis belt is jiite d 
by luge nusses of intiusive granite, wliieli ()(eu])\ alxu t 
1500 sijuiri mile s, leaving 5000 sepuie miles of gold 
beaiing locks 'JliJS})iit of the tuovime pie x nts i longli 
luggeel, ind sterile ajipeauiiue, abejunding in sm dl likes 
and ]»e it l>ogs Noith of tins iiea reu ks ol Oielov le i ui, 
Slim 111 ), inel Devoniin ages oeeuijWlneli lie also mte i 
lupted by gn it masses of felspithie and gi untie loek^' 
The se fornidlions irceippcdm })lie(sbvtlu (’ iil)oinfi ion 
and Pe imi in, UK Iiiding tv>o large ueasof piodintive (e)il 
measuies in Cumbnlind ind Putou (onntus iesjKeliv(l\ 
Ihe Carboniferous aiea is tlivided into (’ iibonile ions linu 
stone 01 gypRifeious seius, tlu Millstoru tint ind tin Coil 
Measures The (’o)>t<iuid Mount ims, n^ing to i height 
of iboul 1050 fe^ct and extending from tlu e»f ] iiiuh 
along the slious of Minis Channel and Bisin to tlu 
vicinity of Pie toil, form the most piomiiunt jihysic il 
feature of this pirt of tlu jiroviiue Tlu ^uiiiec ol llu 
greater part is, howevei, iindiditjng, wiili leitile iqdinds 
uul exceedingly luh vill(>s and m irslu s Mong tlu 
coast eif the V ly of luiuly and it Mnns Hi in iiid 
Channel aie biiglit, soft red Kandstorus of 'Pms u ige 
assoe latcel with masses of eontenqieir iiieons liaj) ueli in 
zeolites Ihe rielge of traj) exteiulirig ilong tlu eoi 1 
fioin Minas Channel to Briir Island is eilled tlu 
North Mount un, and uses about 700 feet high He suit 
gold, alieady referied to, eemi, g>psum, grindstones, huihl 
ing stone, and miny mineials of eeonoinie iinpoituue an 
found in the provinee (See BuKreiN, Cai i ) 

The following statistics relate to the whole ]uo\iii<ty 
including Cape Breton 

Climate — Owing lo its insular ])Ositioiii Kovf Scoini en] 0 }s a 
more temperate climate than New Hruii||irkli^ 1 lie avtrae« 
summer temperature is Co P and the tC I Iho 

average raiofall for twenty seven yeap (1874-1900) was. 



278 NOVAYA ZEML 

1 inrhes, aikI tho snowfall for tho same period was 76 4 inclios , 
total fiieiipitution, 45 C inches 

vt (/ame — lAtgo and small game abound, owing to the stnct 
f < iilorceini nt ol lh< laws, but the wolf has bceoriio extinct 

yirra and Population -Tho area of the province is about 21,068 
wpiaro Tillies, and the pojMilation is now (1901) 450,574 I*o|mla 
tion pi r square mile, 21 8 Tlu population was 440,572 in 1881 , 
in 1891, 450,396 In 1901 thtio were 89,106 families , average 
mimbu i>ei family, 5 , numbor of males, 233,642, and tho numbir 
ot fernabs, 225,932 In 1891 the occupations were thus distn 
bnlHl agrhulturo, 6shing, and mining, 83,233 , domestic and 
pnsonal set vice, 23,468 manufacturos and meihanical iiidustrif'S, 
26 54S , professional, 6100, trade and transportation 18,117 
non productive, 2019 In the (tnsus of 1901 the origin of the 
p<ople IS given as follows English, 162 141, Irmli 55 830 
Scottish, 142,207 , 1199 Dutth 2941 Irtmh, 45 0i 7 

4«erman, 38 854 JiidiaiiM 154 ^ negiocs, 5984 Swh*i, lool 
all other nitioiialitits, 2801 Of tho whole [>opu]ation, 4 i 7,OT8 
were either born in Canada <»r an now iiaturali/ed rili/eiiH 

Comt tint ion ami (Um rnnunt — llio pioviiuial executive now 
<onHiHtH ol three mini Ids with salarHH and six wilhout l»oitfolios 
and the moinbns cheUd to the Housn of Coiiinions have betn 
lediuod from twenty ono to twenty 

Itdupon -In 1961 tho priruipil nligrous dcnorrunaiions and 
thoir adlnniits wru as follows Churdi of luiglaiid, 66 007 
Cluirch of Koim 129 578 I roshytr n ins, 100 319 , Mtlliodists, 
57 490 Hapti ts 8 ( ’ongn gationali‘^tH 2918, Lutheians 

6572, Advmtisls 1191, Disciples of Christ, 1112, feahation 
Ainiy, 1251 

hihuatinn In 1901 llun wne 2387 sdiools in operation 
atUmded l»y 98 119 ])U])iIh 91 114 of whom were in tho comrnou 
schools and 72 Ut in the liigli sc liocils liicio wore 2492 teaduis 
iiicl tlic lotnl (spcnclituic lor pulilu (cliuation was $844 762 tho 
cost pci piipil in annual ( uiulmcnt laing $8 58 and the cost per 
pnpil claily pi(*(cf)t on an average $15 7 » Ihc lollow nig table 
shown llic incnaHc in fittendaiHo by dcouks, the fi,^uies giving 
lliu a\eiagu ol tin suninui and winter tdins - 


\ 1 ar 

luK lu rs 

f ii} ih 

lutal ( oHt 

18S0 

1800 

7h 10 5 

$58 1 05<) 

1800 

2211 

8 . 182 

700 n2 

1900 

^557 

100 129 

j 887,8 >2 


linmue Ihc lotnl lovtiiin feu the >(ai 1901 was $1 090,230, 
and tho exiic lulituic $1 088 9^7 the gioss dibt $3 771 167 and 
flic assets 168 65 c Succession diitus liavt httii niipObOft on 
•states abo\c a (dtain \aluc 

IhfiUi — Ihc^ rnilitia consists c»| an active (avail) gaiiison 
Atlilliiy, and lilt mil > loicc ot 197 oflu c is and 1712 non (onimis 
sionud ollitcis and men J lie to me iniporUrit loitifu atiuris it 
llalifav when lb itish iiginic ills wc u loinituly stationtd, but since 
1900 then placo has been ociupnd liy ( iiuidian tioops 

Afninu/Humf Mmniff Ihiic liis been i stc adv nun asc iii tbr 
output cil gold and cod, wlm li have diout double d snu ( 18S2 1 be 

nnnuia) pioduction in 1901 was valued at $8 115 009, iiu hiding 
p^old 26 9 ,7 o/ $dt»961 non oie 18 1(»9 tons, $16 518 coal 
4 158,068 tons, $h 496 982 gypsum 170 100 tons 16 9l7 

tipuu/iine -In c oininoii with other juoviiues of Can ubi Nova 
Scotia has iiiado consulciahio piogieos in buttci and diccsc 
nianiifactuic In 1901 tlieie wtie m opdation c i^ht cic imciics 
scwdi due CO fadoius and si\ factoius when both buttci and 
cliocse wcic nude pioducing 816 180 lb of ducse ami 26o,109 
tb of butter vuIucmI at $81,761 'lliis is exclusive ot large 
i|uantitios ot home made butter and ditcso Incioascd atUntion 
has been given to the cultivation ot small fruits and also to the 
shipping ol apples to the English market In 1891 the total 
occupicis of laud were 61 613 of those 60 069 wtio owners 4113 
tenants and lol employes lotal lands occupied 6 080,69*) 
Hons impiovcd l,9on)97 juits , under crop 069 548 ac res in 
)>asture 99|lll ados woodland and foiost, 4 086,998 acits 
gaiclen and oiduids 10 016 aorec Ihc priiicijial ciops raised 
wore oats buckwhe it potatoes, turniiis, and other roots Of 
animals and then products thci-o won in 1891 horses, 65 047 , 
oxen, 28 424 mildi cows 111 Obi other horq^d cittlc, 154,6b4 
ahoop, 331 192, swine 18 048 douiehtic fowl 792,184 , buttei, 
9 011,118 lb , cheese 589 563 tt> wool 1,072 234 lb 

Fi^tkeru^i — UiiiUr an Act passed by the Dominion Government 
$160,000 18 annually distributed among the fishermen and hshing 
vessels, ot this amount Nova Scotia leceivtd $101,448 in 1909, 
divided among 52*) vessc^ls (22 474 tons) and 5352 men, 6927 boats 
and 10,615 mm In tlu same year tho total nunihei of vessels 
employ tel in the fisheiies was 557 ^26,064 tons), manned by 681b 
me n and 1 4,766 bai^ With 1 9 596 men 6447 persons w( re employed 
111 the lobster caa^eiioa 1 lie total valuo ot veasels boats nets, 
lobster factories, fish houses, and all other material used m the 
hshents in the whale fwoviuce was $3,278,623 The total valuo of 
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the fishenes was $7,809,158 lobsters, $1,808,785 j cod, $2,204,lfi($^ 
haddocK, $480,668, mackerel, $1,248,626, herring, $976,476, 
halibut, $163,050, sml tish products, $443,298, were the laigest 
items 

AfanufaUures --Among the new industnes maybe mentioned 
five pulp mill% with a capacity of 100 tons every twenty foui hours 
one factory for condensing milk, and wejrks for tho manufacturo 
of railway carriages, boot and shoe factoiy, kc In 1801 there 
were engaged m manufactures os follows —Industrial establish 
merits 10 496, total capital employed, $10,821,986 , hands 
cm{doyoe], 84,065 , wages pant, $7,240,611 , Value of raw matenal, 
$16 090,220 , valuo ot articles prodiued $31,043,302 

Comnwee — Tho volume of trade is shown m the following 
table — 



1876 

1885 

18<)5 

lOOJ 

fxpOltH 

?(<,97o,no 

$8,894,085 

$ll,728,584l$12,720,343 

IlIl{)Olt8 

Entered for e on 

11,531,956 

8,418,826 

9 270,414 

12,146,882 

sumption 

10,672,981 

8,192,381 

8,991,559 

12,041,185 

Duty 

1,493,149 

1 751,6)7 

1,160,101 

2,001,587 


In 1901 Nova Scotia shipped to transatlantic ports 136,537,100 
sujieificial feet of deals, kc , and the total value ot all the pioducts 
of the forest expoited wan $2,367,125 (1899) 

Shipping — Ine registry books of the Dominion show that m 
1900 Nova Scotia owned 2121 sailing vessels and steamers— net 
toniiag< , 226 817 ot these 155 were steameis- gross tonnage, 
18 243 In the same year 117 vessels and steameis weic built net 
tonnage, 9416 

Ixoaih and Jiailroads — Road making maehmes are employed for 
the irnpiovcinent of the ordinary liighwnys, and substantial steel 
bridges aie leplaeing the wooden structuros Besides the nmm 
iiitcie oloinal railway fioni Halifax to Ainliciftt, a brancli line inns 
liom Tiiiro to Sydney and aiiotlui fiom Oxford Junction to 
Piotou and Stellar ton The Dominion Atlantie Railway extends 
tiom Windsor Junotion luiii ITaldax to '\arnioiith, the Nova 
Scotia Central Kailwuv iiorn lumributg to Middleton on the 
Dominion Atlantic Railway and llie Doininion Coal Company h 
idilway connects Sydney and louisbuig Tlicio are al o scveial 
branches (oniuctuig the tiuuk Jims with outlying towns and 
villages Two lines liave hern oomjdeUd — one liom AVindsor to 
3iuro, and inotlui liom Point liipjier to Bioad Covo and two 
hues an in (oiirsi of ( oiistiiu tion— ono fiom Poit Hawkesbury to 
I ouisburg, and the othei fiom Hditix to 'iarniouth, both along 
the Atlantic coast In 1901 tlicio vvcic 943 miles of railway m 
operation Iclcgraph and Idt phono hues extend all ovri the 
piovince, and thcie aio two cable stations, one at tanso and tho 
otlu 1 at Sydney 

Ihc chiff iitir'i and toinis arc — Halifax (40 832, 1901), tho 
capital Yarmouth (61o0) Pic ton (32 5 ) Stcdlaiton (1422) , 
Wcstvillo (2250) , New (dasgc>w (4447), Sydney (9909), Noith 
Sydney (4046) 1 iverpool (1937), I uiicnbiiig (2916) Windsoi 

M 598), Annapolis (1019), Ainluist (4963), Antigonish (1526), 
Sliellmrnc (1 590), Daitmoutli (1806) Springhdl (5178), Iruio 
(5991) Kintvillo (1731) Digby (11 >0) \\ olfvillo (1112), 

Oxfoid (1266) I5adde(k (1000) Poit Hood (1500) Glace Bay 
(69t5) I ouihburg (1 588) Sy dm y Mines (3191) , Paiisboro (2705) , 
Canso(l7 51), Diidgewatc i (1816) 

AiiiHoiiiiFs — Sir T W Davvkon Aiadian Geology — 
tiKieuiu Geohgaal Sumy lipoUn (1872 79) — Hannay 
fiidury of /femim — Campbell llalibuitona and Murdochs 
Historus if Aoia Stofia (w J W ) 

Novaya Zemlya. See Polar Regions 

Move I dap a town of S]>ain, in the piovince of 
Alicante, on tht light hank of the riv( r Vinalop6, and on 
tho railway fioin Madrid to Alitaulc The population 
was 9648 in H-87 and 99">^ m 1897 Tho country 
aiound is flat and fertile, pioducing much wine, oil, 
saffron, aniseed, and cenaN In the town there are 
tannenes, and luanufaetuics of alcohol, chocolate, and 
soap hive miles off are sulphurous and balme springs 
The streets are regular, and there are several squares, 
with a fine town hall and a palace of the marquess de la 
Romana To the north are tho rums of tho Mola 
Castillo, where Alvaro de Luna was imprisoned 

NOVflPOradi a government of north Russia, bounded 
on the S W by Pskoff, on the N W by St Petersburg and 
Olonets, and on the S F by Vologda, Yaroslav, and T>er 
Area, 47,236 square miles Its population was, in 1897| 
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f, 392,933, of whom 720,237 were women, and only 
84,947 lived in towns The chief occupation, agriculture, 
becomes leas and less able to satisfy the needs of the 
population, the average crop of rye being (about 1895) 
0 b quarter per head of population below the real wants , 
that IS, the yield amounted to 703,300 quarters, as against 

943.000 quarters in 1860 The yield of the crops in 
1894-99 was rye, 4,135,300 cwts , oats, 3,847,000, 
all cereals, 8,514,000 cwts There were, in 1897, 248,500 
horses, 475,000 homed cattle, and 275,000 sheep 

Various tiadcs are on tin inctoaHe, and about 85,000 i>enple hnd 
occupation m them (building, smitli voik, liBhuig Hhipbuiidiitg, &c ), 
as also a variety of domestic industries, giving occupation to about 

40.000 familna Iho industnos are, however, slow to develop the 
aggregate produotion of all the factoins (maiu)y distillorits, glass 
matches, saw mills), which employtd only 11,850 poisons iii 189S 
hardly reaching il 000,000 Oonaidt r ihio efforts have been made 
by the local goveinmeiit to impiovo both agnoulturt and tdm i 
tion, there being on an average ovoi 52 000 pupils in 1200 
schools as also to organi/c the medic il help ip the villiges l^or 
this purpose there are 47 hospitils, and over 276 000 persons 
leceivo tveiy yt ir fiee medical advne and help Iho chief towns 
of the eleven districts into which the goveiiirnent is dnidod aio 
Novgorod (26 095 inhabitants) the capital of the governmoiit 
now ( ounce t(d by lail with Chinlovo on the St Fcteisburg to 
Moscow line (46 miles), and with Staraya Kiissa also in regular 
steam communication down the Volkhov with Novayi Ijuimga , 
Borovichi(9421), Hyelo/eisk (6012) Chciepovets (6916), Dinnyansk 
(1647) Kiriloir (4104), Krestsy (25S7) Staiaya Riissa (15,224), 
Tikhvin (66J1), Ustyu/hna (5109), and Valdai (3525) 

NOVOSfrftCl-VolhynSki a district town of Russia, 
govornmont of Volhynn Gt miles north west of /hitomir, 
on the Sluch iivci It has iron woiks, tanneries, and 
so ip works, and its fairs are immaied It is a veiy old 
town, mentioned in tin aniuls in 1257 nndei the nimo 
of Zwiagcl, when it bi longed to the Vladimir-Volhynu 
pimcipality Latoi it Itll into the hinds of Lithuinia, 
ind was annevd to Russia in 1793 Irom 7500 m 1805 
its pojmlalioii incroastd to 10,873 in 1897 

NoVOrOSSiyski i seaport and district town of 

iiicasia, Rnssi i, in the ('^hc rnomoisk oi Bl itL Se i govern 
nil lit, on a bay of tho same mine (ilso named Tstmes), 
on tho north tust coist of tho Blxck Si a This bay, 
neirly 3| mdcs widt it its outrime, and 5 miles dc^^p 
fiom oast to wost, is txposed to the noith t ist wind (dor a), 
which bwtqis down fioin the mountains with sudi violemo 
tint tho town js droiuhed with the spriy of tho waves, 
ind m wiritei the thu k 1 lyoi of ito forrnoil on tho iigging 
ot the ships bKoiiKs a dangei A moL has boon con 
structfdat iiost of ibout <£700,000, to piovidt jirotection 
fiom tho SOI Novorossiysk is coniioi tod by a braruh 
nilway to Tikhoryetskiyx (109 milts) with tho mam 
(^iucasus lino, which ciosses the Volga noar Tsaritsyn 
Siiioe this connexion was (stablishtd, Novoiossiysk has 
become an impoitant [lort for tho evpoit of torn, ovor 
()00,000 tons being expoited overy yoar, and since tho 
naphtha wells of Qrozn}i have been tapped it has also 
become an entrepot foi the oxpoit of najihtha It is 
visited annually by about 175 seagoing vossols and about 
150 coasting vessels Lai go grain olevatois liave been 
built, and altogethoi a new commeitiil town has giowii 
up It IS, howovor, unhealthy, on aocount of malaiia 
Population (1897), 16,208 

NoVOII20nsk| a distriot town of Russia, govern 
ment and 242 miles south south west of Samara, on the 
Uzoh river It was founded in tho 18th century by 
Nonconformists, who had much to suffer from Kirghiz 
ind Kalmuck mids until forts were founded to protect 
thorn both at this village and along the whole line to the 
Volga In 1897 it had a population of 13,475, and is a 
centre for the trade with the Kirghiz Steppe It has four 
animated fairs It stands on a branch of the railway 


which connects Saratoff, on the Volga, with Uralsk, 88 
miles south-east of tho Urbach junction 

NovoxybkofF, a district town of Russia, govern 
ment and 101 miles north north east of Choimgov It 
was founded in tho 17th aiitury hj Noniiuifoi mists in 
the forests of btaroilub, and bcc<aiue in tht l8th century a 
centre of Russian Dissent It is situaUd on the Br>an8k- 
Oomcl railway, 129 miles from tht lormei town, and is 
the junction for the Novgoiod-S>evtisk hianch Jt la 
surrounded by ponds and inarshts v'huh render it un 
kalthy There aio several tallow null mg works and 
tannines, and it has tiade m htnip, htmpsttd oil, cattle, 
preserved moat, tallow, and le-nthii Population (1897^ 
15,480 

NOWffOnff, a town and district of British India, m 
the Brahmajmtra Valley division of Assam Iho town is 
situated on tho kalang river Popnlition (1891), 4815, 
municipal income (1897-98), Rs 11,781 The Govern 
ment high school had 159 pupils m 189(>~97 

Thodistiict oINowoono hasati aioaol 32^8sqiuirf miles, popiila 
tion (1881) 310 579 (1891) 244 1 41 (1901) 201,034, showing 

sn inueasf of 11 percent betwoen 1881 and 1891, but a dccreaso 
orzipeictiit bctwLcn 1891 and 1901 avtiuLc dniiKit} ISOpersoiis 
per aquaio unit Classified according to nligion Hindus in 1891 
mimbind 214 425 Maliommcduns, 1 1 1 17 hill tiibca, 116,044 , 
OiimtianH, 417 ot mIiotii 63 wtu ^iiuqtiBiis “others, 118 
llii land uv( line iH Ks 59 19,105, tlu in id» me of iisRessinont be ing 
Us 2 8 9 ])ei am mimbei ot polue, lb2 , number of boys at 
Bihoul (I89b 97), 5527, being 20 72 pu ttiil ot tbi male population 
of s( bool going age legisterid diatli rat< (1‘'97) fO 4 ])oi thousand 
ilio Roil ami (lininto arc not so fnvouiable fni tci (ultivation as lu 
Upnci Assam In 1897 there wm 50 gaubiis with 12 659 acres 
uiKioi toi, cmplo>ing 21 397 peisone (of whom 750S bad been 
imported iindii contract), and ynldiiig just o\(i 4 million lb, or 
at the latc of 355 lb p(i aire Jlio hiition ot the Assam- Hi ngiil 
lulwaj, now under eonstriutiou fiom t auhati to tbo biUa, pashCH 
thiougli pnit of tlio diHtnit, but not voy neai Nowgong town 
and hedti loads to the atations an 1 m mg made fiom the main 
load that inns paialkl to th( Kaling nvci 

NowfOngf, a town of Indii, liiadqnaiteib of tho 
Bundtlkhnid agoiuy and a militaiy lantoninent, in the 
native state of (9iliataipiir, on tlu hoidei of tho British 
distrut of Tliaiisi Population (1891), 7492 It has 
am ommodation foi a foici of all aims It ijknnmr College, 
founded in 1875 in memory of Loid Mtjo, foi the 
education of young chiefs on tho niodil of in Inghsh 
public school hid 17 pupils in 1897 98 Tliiic are i 
high s(lu)C)l, a (lispensaiy, and i giol Tlu iiiiinlxr of 
police IS 50 men Tlu expendituic on imldu worki 
in 1897-98 wss Rs 12(>9 Jt is j)1o[k>so( 1 to connect 
Nowgong l»y a branch lino with II upalpiii on the Last 
Indian Railway 

NOWO-RAdomSki 0 i Rmiomsko, a district town 
of Russian Poland, govonmiiiit and 28 miles by rail 
south of Piotikow It has fac tones for bent wooel 
fiumturo, woollens, and clutb, lannoiits and sawmills, 
and IS the antic of a very active trade Population 
(1897), 12,407 

NoyArf a coast town of Spain, in tho province of 
(^orunna, on tho loft bank of the Rio de Muios y Noya 
Population, 9157 in 1887, and 9156 in 1897 Quantifies 
of wheat, hemp, and fruit arc produced, and much live 
stock 18 roan d m tho noighbouihcxid The locxl industnos 
include manufactures of papei, soap, preserves, lice, and 
linen Noya is a very ancient town, and was of more 
importance in tho Middle Ages tliin at jiresent Its 
estuary and port are only accossiblo to fishing boats and 
coasters The town was a fief of tlu dukes of Alba, and 
many noble faimlios once lived in it The parish church i» 
a stately Gothic pile There arc several convents, sc bools, 
an asylum for olci people, a bull ring, and a theatre 



280 N U B A R 

NubAr PfliShA (1825-1899), Egyptian statesman, 
was iKjrn at Smyrna m January 1825, the son of an 
Armenian incrcliant named Moghrtditdi, -a ho Ind marritd 
a relative ot Boghos Bey, tho influential minister of 
Mehemet Ah Boghos had promised to interest hinibelf 
in the future of his }oung relative, and at his suggestion 
h( was sent first to Vev(y, and then to loulouse, to he 
educiUd hy tho Jesuits, trom whom he ac(]Uired a very 
]»crfc<t knowledge of hrench, and perlujjs that singuUr 
sujipleness and subtlety of chaiicUr by wliieh ho was 
mainly distinguished Before he was (i^htctn he went 
to Egypt, and after some eighteen niontlis’ ti umng a 
secretary to Boghos, who was then ]M mister of botli 
Commerre and horeign AfTiiis, he w is mule second 
sccietary to Mehcinct Ab, whom Ik used to n id to 
sleep with Tluers’s i!u Coumhit tt th I tunjuic 
In 1815 he beeamo first seeretiiy to Jbrihim Tihlii, 
the heir ajijjarcnt, and afconijHiiK d him em i spetiil 
mission to i urojii, a juried tov\lii(li >iii])ii alwi^s le 
ferreel with honor, (Ik hiring tint lie was m continuil 
danger of his lif(, fiom tin iniov^snis of ragt with whidi 
lus inasUr was ifllKtcd Abb is I’aslii, who siUKtded 
Ibrahim in JH48, muint lined Niibir in tlie sanu capicit}, 
and Sint hiiu in JH'iO to London as lus repiisc ntiiive to 
resist till jni tensions of the Suit in, who vn is seeking to 
c \u(li the ( oiulitions of tins tie ity uiiiler wludi tlio mk 
loyalt) of bg>pt was sKtind to tlie f innly of Mthcmct All 
lb 11 lie wis so (oinpbtily sudissful iluit hi w is mule i 
bi) , in 1851 lu w IS suit to \uiini on a siinihr mission, 
umlidnaimd iluit until the dc ith of Abb is m July 1851 
flu mw Metro), Said, it omi dismissed Lim from oflice, 
but two )eais aftt iw iids ai>poiiittd liim lus eluef seen tar), 
ind later give liiiu (liarj,( of the impoitint transpoit 
seiviee thiougli I g)i»t (o India Jltit Nubii was mainly 
instrunie nt il in tin e(»m])leti<m of r ulw ly eonununicition 
b< tween Can (Mind Sin/, and exliibittd strong oigim/ing 
abilit) eombiintl with leidiinss of lesouiet After i 
sKond Imn filling aMdim to Suds (i[>in( anel being 
disnusstd, be w is agim sent to \kiuii, ind relumed as 
print 1 pal sttrttai) Slid, a ]»osition be held till Saids 

ilt atli in T uiu u) 18() 1 

On tin aettssiou oi Isiiuil I’lsln, Tsubir Bt> v\tts in 
tlie jirinn ot lift Ik w is alrt idy tni iriendly ttrms 
with linn, he txtn (hiinied to hive sixttl hia life 
it all esents, it was a touuidtiKe that tlie two hiel 
togttlur It lust <1 1o tiixtl by the ti uii the atenlent 
to wlueli e lusitl tin ele itli ot tin I’luiet Ahmed, who 
would ollieiwist luxe sueteedetl Sue! Ismail, himself a 
mole e ipibli m lu tliiu lus imnndiite jaedt eesse»rs, at 
ome leeeigiu/Kl the ability of Nubir, and diaigeel him 
with a mission to Constantinoplt , not only to neitity lus 
aceession, but to siiioolh the vxay foi the man) ambitious 
pio)ects In alieid) e nterluiued, not ibly the eemipktion of 
the Slit / (dn il, the di uigt in title to that of Khednc, and 
the dnnge lu tin older of suctession Jn the fust of 
these he w i eompletely suctessful, the SulUn, beliiMiig 
as little as e MIX one else tint the canil x\as an)thiiig moie 
tluiu a dream eaxt lus eemseiit at a piiee the nioelention 
ot wlueli he must aftnw irds liavo regictteel 51iegiatihed 
Jsmail eitated JSiubir a jiashi, and tlie Sultan himselt, 
litrsuadetl to xisit (\iuo, eonfirnitd the title bO lardy 
ateortltd to a Cliiistuu Half the x\o!k x>as, howexei, 
vet to bo de)iK, ami Isubar x\ is sent to J*aris to complete 
tho arrange me Ills, and to settle the difltrenees l)etwrei) 

J g)pt anti tho (Vnul Compaii) Jn xshat ho used to 
eall “an exptnsixo moment e>f enthusiasm,’’ he left 
these} differences to tin aibitiation of the Em]ieror 
\apoleou III, and ce^st Igxpt foui millioiib steiling 
On lus letuin he was made J^g}])ts fust Munster of 
l\iblic AAenks, and xxas distingnisluel for the energy 
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whieh he threxv into the creation of a new departmeTit 
but III 1866 he was made Minister of loieign Affairs, 
and at once xvent on a bpecial mission to Constanli- 
nopU, where he succeeded in tho other two projects 
tliat had been left in abeyance since his last xisit 
In June 1807 Ismail was declared Khedive of Eg)i)t, 
with succtbsion in favour of lus eldest son Great 
as had been Nubii s# sue cesses, they had as )et been 
gained only over the Sultan Oiiental methods of state- 
craft he hid shown that he understood, in lus om 
negotiition with a I iiropcan Power he had gamed only' 
A J*)rihie xietory, and noxv Ik had to undertake a vciy 
(hfftient tisk 11k antKjuated s)sttm of “capitulations’* 
xvhith lad cMsttd in the Ottoman Empire since the 15th 
(entuis, had groxxn in bg)pt to be a piactieal cieation 
of scxeiiktn tmptua ni tvqnrio fcxenteeii consulates of 
sexenttt n diilt it nt Powers uliiuni tired seventeen ilifKient 
codes incouits befoioxxliith alone then subjects w tie amen 
ible A ])1 untifl could only sue ib rent liman in the bicncli 
court, xvith a]>pc il to Aiv , an Ilaliin in the Italian eouit, 
with appeal to Ancona^ i Itu^sun in the Bussian court, 
with appe il to Moseoxs Had it been limited to the Gieat 
l^jwtis, or exfu to luropean Powers, it xxould haidl) 
haxo been toleiablc, but a 111 i/ilian claimed tlie sunt 
rights, and in m tn> e i es it xxas prietu all) an impossibiht) 
to eontemplale jnclitial ution at all Nubai s bold design, 
for xxlutli alone he tkserxes the credit, xxas to incliiK 
these hCNenteeii Powers to consent toabindon their juiis 
diction, to substitute nnvtd lutein itioiml C^ourts and a 
uiufoim code binding on dl ’Ibat in spite ot tin 
jeilousits of ill the J’oxxirs, m spite of the opjiosition oi 
the J*orie, lie sliould luxe suectetletl, pints lum it onci 
in the fust i ink of stittsiiieii of lus pciiutl ’iliose who 
liive hxed to see the Juiopiaii Coiieeit ol four oi iixi 
PowtM Kdntetl ilniost to iinjiottntt Ik fuic China, ’iuikex, 
and Gleet t, can ippiceiitt the genius of tin mm xxlio, 
single h Hided as tin almost unknox\n rejuest nt line of a 
im le xassil state, brought tlie sexci ti t n t li im t lit lit s into 
line ''lid JiitliKed tlieni xoluntinlx to Miiuntlei, xvithmit 
(/kk/ 2 )i 0 ijiKi^ pinilegts x\hich the) Lid aKpuitd and 
maintained timing fixe eentiiiHs Nubai s fame might 
lest u]>on tills alone, ami ])Cibaj)s it xxij i it her b\ 
accident than b) design — though ho alxxi^s attributed 
it to lus pie s( It me — tint the i st iblishment ef the 
miMtl courts bid eonsKjUtmes fu gicater tlun tould 
baxe betii foieseen Into tbi todes xx is inseited tlu 
i imous aitnle xxlueli undored Isnml “justuiiblt ” bctoie 
the ’inbuinls, and it veas this utidc xxlueli ultimatdv 
euistd in 1875 tin di position ot Ism ul and the ul)- 
stitutioii of lus son ’it XX Ilk 

Iho (xtiivigant aelininistratum tjf Ismail, for xxlueli 
])eilui])s Nubu tan hiitlly be lidtl xxliollv lespon iblo, 
bad Inought I g>pt to tho xeige of 1 inkiuptc), ami 
Jsiuails (hsregird c)f the lutlgimnU ef the Couit at 
last eomjHlltd Great Butaiii and biimt to intcrferej 
(simiud theieto by Bisin irek, xxlio peihips hoped that 
Igxpt might emlntttr the relations bt tween tho two 
‘Westein Poxxtis) Umlt r pussurt, Ismail, xxho began 
to legiet the t st iblishment of tin Intern itioiiil Courts, 
Assented to a mixed ministry under Niibar, xxilli Kixers 
Wilson as Minister of 1 mance and de Blignieies as 
Minister of Public Woiks Nubar, finding himself 
fiui>ported by both Great Liitain anel b ranee, tried to 
reduce Ismail to the position of a const it utienial moniuh, 
and Ismail, xxith an astuteness xxoitli) of a bettei 
cause, took adxantage of a somewhat injuditious dis- 
bandment of certain icginients to incite a nulilaiy using 
against the rnmisti) ’Jhe Goveinmcnts of Gieat Biitaiu 
anel 1 ranee, instead of supporting the miniatry against 
the Khedive, xxeakly consented to Nubai ’s dismissal, but 
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' when this was shortly followed by that of Rivtrs Wilson 
and de Bligni^res they realized that the situation was a 
critical one, and they succeeded in obtaining from tht 
Sultan the deposition of Ismail and the substitution of his 
son Tewfik as Khedive (1879) Nubar remained out of 
office until 1884 

In the interval Great Britain had intervened in Egyjit 
— the battle of Tel el Kcbir had been fought, Arabi had 
been banished, and Sir Fveljn Baring (afterwards Farl 
of Cromer) had succeeded Sir Edward Malet Tin 
British Government, undtr tlu advice of Baring, in 
sisted on the evacuation of the Sudan, and Sherif having 
resigned office, the more pliant Nubir was induced to 
become Premier, and to carry out a policy of which he 
openly disapproved, but 'which ho considered Egypt was 
forced to accept under British dietition At this period 
he used to say, “I am not hero to govern Igypt, but 
to administer the British government of Egypt I 
am simply the greaser of the oftn lal winds ” It might 
have been well if Nubar had eonhiied hirnsdf to this 
modest prognimmc, but it was perhaps Eirdly to be 
txiiected of a man of las ability and restless energy 
In lustice to him, it must bt admitted that some of the 
tools he was given to work with made his tisk a difficult 
one Sir Benson Maxwdl and Mr Cliffoid Lloyd were 
zealous but impracticabk offidils, and when after the 
suppression of Le Bosjikon Eqypiun Nubir was forced 
to apologize m person to the Innch Miiiistei, he ma} 
not unnaturally have fdt that when ho had to btar all 
the responsibility In ought to be allowtd some of tht 
power Apart from this, however, it must bo admitted 
that the characters of Nubai iiid Loid Cromei were not 
formed to run in harinss, and it was with no surprise that 
tho public learnt in Juin 1888 th it ho hid resigned offict 
The ministry of Riar Pasha, v\ho suceetded him, lasted 
for nearly siv years, and Nubai leturnod to office in 
Ajiril 1894 By that time Loid Croiinr had more com 
pletely giasped the reins of adiiiinistration as well as of 
government, and Nubai hid rt ili/ed more (h irly the role 
which an Egyptian mmistti was e illed on to play tlu 
former was the real iiih i of Ig>pt, ind thi death of 
Tewfik in 1890 had nceessitated a inon open cxereisi 
of British authority lii November 1890 Nubar had 
completed his fifty ye irs of si rv u i , and, acce pting i 
pension, retired from office lie lived little more than 
two years longer, spinding his time between Cairo and 
Pans, where he died m T inuar} 1899 at the agt of 
seventy four (e t mb) 

NU0Vlt0Sf a small laud locked seaport on the north 
coast of the province of Puerto Prineijic, (^uba Many 
historians assert that this was thi site of Columbuses first 
landing in Cuba Population (1899), 4228 

NUOVO Lsorip a state of Mexico, bounded on the 
N , N W , and W by the state of Coahuila, on the 
S and S W by San Luis Potosi, and on the E , N E , 
and SE by Tamaulipas Area, 24,124 square miles 
Population m 1879, 203,284, and m 1900, 326,940 
Agriculture has been steadily progressing, rising in value 
from $717,450 in 1872 to $5,000,000 m 1899 The 
value of the live stock is estimattd at $6,000,000 
The mercantile movement is estimated at $15,000,000 
annually The Mexican National Railway crosses Nuevo 
Leon from west to north-cast, and tho Monterey and Gulf 
of Mexico Railway crosses it from west to south There are 
13 miles of tramways, all starting from Monterey , also fine 
waggon roads in all directions The state is divided into 
48 municipalities. The capital is Monterey, with 56,326 in 
habitants m 1 900 The pnneipal towns are Linares ( 7 220), 
Lampazos (5197), Santiago, Cadoreyta, and Garcia 
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Number - i The most ekmentary j)roccs8 of 
thought invohth a tlisimction within an idtntity — the A 
and the not 1 within tlu spin re throughout which these 
terms are intelligible ^gain, A may bo a genera quality 
recognizable in different modes, whidi niaj lu rtprchciited 
by Aa, Ah, At, Ihus the notions of “ oiil,' ‘*tvvo,” 
and the vague “iiian> ” are fundaiiu ntal, and must have 
impressed themselvis oii the lininan mind it i viry early 
])eriod, evidence of thislut is afforded, foi mstiiut, b} 
tho grammatical distinction of singular, dud, and plural 
which we hud in veiy am lent language A more dehmU 
ideaeif numkr seems to have been gridually atqunul b\ 
realizing tlu eqnivaleiu e, t/t/ti pluralitv, of ditleunt ( omreto 
gioups, siuh as the fingers of the right hind and those e)l 
the left This led to tho invention of a set of n imes which 
in the first instant e elid not even suggest a nunniical 
system, but denoted eertum lecogni/ed forms of jiluralit^, 
just as blue, led, gioen, «fee , tie note rteogni/ed forms ot 
colour I^ventually the eonce[)tioii ot the senes of luturil 
numbeis bti uno siiffieientlj tlear to Icid to i system it ic 
terminologv, and the scieme of arithmetic was thus len 
dered possible But it is only m epiite reeent times that 
the notion of number has been submitted to a eiitital 
analysis it is, in laet, one of the most eharu teiistic 
results o! moeleni mithcmatieal icseareh that tlu term 
Hurnha his been made at once more ]>r(Msc ind more 
extensive 

2 Mamfohh — Let us assume the ]>ossibility ot eon 
strueting a permanent system ol things such that ( 1 ) the 
system inelinics all objects to wlinh i (ertiin deliinto 
epiality btlemgs (2) no object without this qiulity belongs 
to tho sjstem, (1) each object ol the system is per 
mancntly lecogni/able is tho sanui thing, ind is distinct 
from ill othei objects ol the system 8>ueh i s>«»tem is 
e ailed a in nit fold, the separate objects belonging to it 
ire called its t hint nf^ A. manifold may consist ol i single 
dement 

It Is fuithci assumed to lu jiossibh to dtxt, by a 
dchiutt pioccss, one or moie elements ot any matiilold A 
at pleasure these seh cted elements form another i lanilold 
M If ail} element ut A remains unsdected, B is siid to 
be a pait ol i (in sjmbols, JJ ^ A) it not, /> i ulenlieal 
vMth 1 hvery dtment of A is i ])art of A If A, 
and (J - Jl, then - A 

When a « orrespondt me tan lu (stablislud bi tween two 
manifolds A and /> in such a via} tliat to evi i} ( li merit of 
A corresponds one and only one element ol 7/, ind eon 
versely, A and B aio said to have the same7>^>>M;<^, or to l>e 
et/unalcnt , in symbols, A (/> B Vi A in B ind B (n (\ 
then A in C It is ]>ossiblc for a manifold to be eejui valent 
to a part of itself , the manifold is tlien said to be ininuU 

1 Suppose that whin any two elements a, b of a mam 
fold A are taken theie can bo established, by a ddiniti 
eriterioii, one or other of two alternative relations, symbol 
i7od b} a b and a subject to tlu following conditions 
— ( 1 ) If a b, then b a, and if a b, then b^a, (2) J1 
a 'b and b^t, then a t In this ease the eiitenon is said 
to arrange tho manifold in ordti A manifold which can 
be irraiiged in oidei may be called oidinable An ordin 
able manifold ini}, in general, by the application of 
different criteiia,* be arranged in order in a variety of 
ways According as a h or a - b we shall sj>eak of a as an 
tenor or posterior to h These terms are chosen merely lor 
convenience, and must not be taken to imply any meaning 
except what IS invohed in the difinitioii of the signs ^ 
and ^ lor the paiticulai criterion in question Ihe eon 
sideration of a succession of events in time will help to 
show that the assumi>tion8 mad* are not self contra 
dictory A manifold ai ranged in order by a definite 
criterion will be called an tmhred manifold Let 

fs Ml 
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<7, h bo any two eleraent» of an ordered manifold, and 
bui^poso All the demeutH c (if any) such that 

a c^b are said to fall within the interval {a, h) If an 
dement posterior to a, can be found such that no 
< lenient falls within the interval (a, b\ then a is said to 
be isolated from all subsequent elements, and b is said to 
bo the ( leraent next after a Ho li b ^ a, and no element 
fills within the interval (f/, a), then a is isolated from ail 
]»rcceding elements, and 6' is the eUmont n€\t before a 
I' or any assigned element a, either, neither, <ir both of these 
( ases may occur 

4 The Natural HcaU — It will be convenient to use 
Iht term progreeaive mamfobb or simply prof// ession, for 
an ordered inanifold m which (1) tlieie is one element 
anterior to all the rest, and (2) every element a is followed 
by a definite next element a\ so tliat a^a md no element 
falls within tho inttrval (a, a ) The gi iipnc idea common 
to all jirogressions (which are obviously e(iui\al(nt) is the 
scale of natural numbers Thus a natural number is an 
dement of an ideal manifold ddined solely by tho con 
ditions (1) and (2) abo\e stated Tho essence of the 
natural si ale consists m tho arrang* raent of its elements , 
if wo try to abstract this there is nothing kft Any such 
sdieiiK as 1, 1 1, 1 1 1, 1 1 1 1 or 1, 2, 1, 4 is merely 
a (tmvi ntional symbolism by whuh the natuial scale can 
be suggtsUd to the mind Any manifold equivalent to 
the whole or a part ot the natuial scale is said to be 
vunurabb Any element of tho natural scale is said to be 
“ tins mimbt i of ” things in the group which consists of 
itsdt ind all anterior elements, or of any gioup equivalent 
thereto Counting a given set ot objects means establish 
mg its oi|Uivalen(e to a set consisting of a natural number 
and all those preceding it 

The natuial scale is an infinite manifold I oi each element 
(I may bo associated with tlie next succeeding element 
while tho elements a (symboli/td by 2, 1, 4 ) form 

a ]»art of the manifold Conversed to e\erj element a 
(oiiesponds a dotnute ekme.ut a 

Anthmeiual Opnaitona — When tlio natural scale 
{N) hisemee been obtained, it is comparative I> easy to 
elehiie^ the nntlimctieal oiitiatieuis of addition, multipUca 
tioii, and involution, lus a[»phed to natural numbers It 
can be prove el that the so ojieratiems are free from ambiguity 
and obey certain formal laws ot commutation, (JLc , which 
need not l^o discussed here Lath of tho three direct 
o]Hiation8 loads to an inverse problem which cannot be 
solve ei exeopt under eoitain implied conditions Let ci, h 
eknoto any two assigned natuial numbers then it is 
ree|uireel to find natural numbeis i, //, . siuli that 

a 4, a^bf/, 

lespeje lively Iho solutions, wlicn they exist, ait jierfectly 
deiimte , and may be denoted by a ~ f;, a/b and '^/<i , but in 
orde r tb it these symbols may bo intelligible it is necessarily 
imphcd 111 tho first case that a */>, in tho bceond that a is 
a multiple ed 6, and m the third that a is a perfect 6th 
jKiwer It is found to bo iiossible, by the eoustruetion of 
certain eUnunts, called respectively negatuHy fruUioiml^ 
and inatwnal s, and Tro, to remove all these restne 

turns 

(> Thei 0 ai e ( e I tain jiroperties, commoh to the manifolds 
with which wo have next to deal, analogous to those 
]»ossosstd by tho natuial seak, and cemsequently justifying 
us in applying tho term numhe) to any one of their elements 
"Ihey are stated here, once foi all, to avoid repetition, 
the verification, in each case, will be, for tho most part, 
left to the reader laeh ot tho manifolds in question 
{Ay suppos^}) is an ordeied manifold If a, ^ are any 
two olcnients of Ay the> mav be combined by two 
definite opeiations, represented by + and x, so as to 
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give two definite elements of A represented by a + ^ 
and Cl X /I (or a)9), these operations obey the formal 
laws satisfied by tlioso of addition and multiplication 
Tlie manifold A contains one ^ element i, such that if a 
IS any element of A (t included), then a + and at*=a 
Thus A contains the elements t, t + 1, i + 1 + 1 , &c , or, as 
we may wnte them, t, 2c, 3c, wc such that mi a 
ni = (m + n)t and mixm^ mni , also i<2i^3i We 
may exjiress this by saying that A contains an image of 
the natural scale The element denoted by c may be called 
the ground element of A 

7 Negative Numbers — Let any two natural numbers^ 
a, 6 be selected in a definite order a, 6 (to be distinguished 
fiom 6, a, in which the order is reversed) In this way 
we obtain what we shall call a couple, or more precisely, if 
necessary, an ordered couple (a, 6) These couples may bo 
associated with an ordered manifold according to the 
following rules — 

Two couples (a, 6), {a, h ) are said to be equal if a -f V 
~ a' + 6 In other words {a, 6), {a\ V) are then taken to- 
be equivalent symbols for the same thing 

If a + 6 + 6, we wnte (a, 6) {a!, b ) , and if a + 6'< 

a + by we wnte (a, 6) * {a, V) 

The symbols -f and x are defined by the formula 

{a, bU(a\ b)^(a + a\ 6 + 6) 

(a, b) X (a, 6 ) ~ (e/a + bb', ah + a 6) 

The manifold thus defined will be denoted ])y N , it 
may be called the scale of relative integers 

If I denotes (2, 1) or any equivalent couple, {a, 6) + » == 
(a + 2, 6 +• 1 ) ^ (a, 6) and {a, h)x (2a + 6, a +- 26) =- (a, 6) 
Hence c is the ground ekmont of N By definition, 

= I +• I « (t, 2) =• (3, 1) similarly, wc find tlut 
3c « 2c •+ t (5, 2) - (4, 1 ), and hence by induction 
mi = (w+l, 1) Conversely every element {a, h) m 
which a^b can be expressed by the symbol (a - 6)t 
If c'=s=(l, 2), It may be proved in the same way thit 
7nc'a(l, m-t 1), and that every element (a, 6) m which 
6^a can be expressed by the symbol (6- //)t 

8 It follows as a fonnal conset^uence of the defanitiona 
that t + t'^(2, 1) + (1, 2)*=^(i, 3) Now couples of the 
type (a, a) canneit jiroporly bo said to be ordered still it 
IS convenient to admit these symbols and associate them 
all with a definite element of N which we call zero, and 
denote by 0 Thus finally c + t' ~ 0, and we can represent N 
b) tho scheme — 

3c', 2c', c', 0, c, 24, 3c 

in which each element is obtained from the next before 
it by tho addition of c With this notation the rules 
of o] >6 ration may be written {m, n, denoting natural 
numbers) — 

7/4 1 + ni ~ {m + 7i)i mi 4 ni « (m + n)t 
mi + ni = {m — n)i if m ' n 
(a — mY m * n 

mi xni — 7nni, tni x ni « mm, 7ni x 7ii 7n7ii\ 
with the s]>ecial rules for zero, that if a is any element of 

a + 0~4i, ax0~0 

To each element, a, of N corresponds a definite clement a'^ 
such that a + a'«:0, if a=i0, then a'«=0, but in every 
other case a, a! are different and may be denoted by mi, 
mi The natural number 7yi is called the absolute value of 
mi and me' 

9 li a, p are any two elements of N, the equation 

is satisfied by putting ^ara4-/^ Thus the 
symbol a - ^ is always interpretable as a + /S', and we may 
say that within N subtraction is always possible On 


^ Thero cannot lie more than one 8ncU element 
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the other hand, ajP is intelligible only if the absolute 
value of a IS a muUiple of the absolute value of p 

The manifold iT has no least element and no greatest 
element At the same time it is numerable, as we see, 
for instance, by associating the elements 0, at, bi with the 
natural numbers 1, 2a, 2i + 1 respectively, thus — 

(A) 1, 2, 3, 4, -i, 6, 

(A-) 0. 2s 2.', 3. 

It IS usual to write 4* a (or simply a) and -a for at 
and at' respectively , that this should be possible without 
leading to confusion or ambiguity is certainly remarkable 

10 Fractional NumherB — Starting as before with 
ordered couples chosen from JT, we may form a set of 
symbols [a, />], and associate them with the elements of 
an ordered manifold R by the following rules — 

The symbols [a, 6], [a', &'], are equivalent if ah' = a'h 

If ah' a* h we write [a, hy [a', h] , and if ah' ^ ah we 
write [a, 6] < [«', h ] 

The symbols + and x , as applied to elements of A, 
are defined b} the formulae 

[a, 6] + fa', />'] « [ah' -{■ a hh'] 

[a, tj X [tt', ~ [aa'j hh'^ 

Symbols of the type [a, a] are admissible It follows 
from the definitions that they are all equivalent, and that, 
if we denote [1, 1] by v, then [a, A] + [a + 6, 6]^ [a, h\ 
[a, ft] X V = [a, ft] Hence v is the ground element of R 

By definition, 2i» ~ v + v = [2, 1 ] , similarly 3u *= 2u + 1 ; — 
[3, 1], and b} induction 1] It also follows that 

if a 18 a multiple of ft, say mft, the element corresponding to 
[a, ft] may be denoted by the equivalent symbol mu 

1 1 The manifold R differs in one important respect 
from X and A", and from any other ordered manifold in 
which isolated elements occur No element of R is isolated 
either from subsequent or preceding elements this follows 
at once from the fact that if [a, ft] = a and [a , ft'] = a' arc 
the symbols of any two elements of Ry the element de 
noted by [a + a', ft + ft] falls within the interval (a, a) 
On account of this property R is said to be deme Strange 
ns it appears at first sight, 72 is a numerable manifold — 
a fact first proved by G Cantor To see this, observe 
that every element of R may be represented by a “ rc 
duced” couple [a, ft], in which a, ft are prime to each 
other If [a, ft], [c, c/] are anv two reduced coujdcs, we will 
say that [a, ft] is anterior to [c, d] if either (1) a + ft-^r + c/, 
or (2) a + ft — r + (/, but a 'c This gnes a criterion by 
which the elements of R can be arranged in the progres 
Sion 

[1, 1], [1, 2J [2, U [1, i], [?, 1], [1, ii, [2, 31 [3. 2], 

[C 1] 

which 18 equivalent to the natuial scale 

R agrees with A in having no least and no greatest 
element , for if a denotes any element [a, ft], then [2a - 1, 
2ft] a, while [2a +1, 2ft] ^ a 

12 The division of one element of R by another is 
alwxys practicable, for b} definition 

[c, 7] X [ady ftr] =« [ac</, hcd\ ^ [a, ft], 

and consequently [a, ft] — [c, d] is always interpretable as 
[culy ftt] As a particular case [m, 1] — [n, l] = [7?i, n], so 
that every element of R is expressible in one of the forms 
mvy mvinv When m is a multiple of n, mvlnv^(mln)v 
It IS usual to omit the symbol v altogether, and to repre 
sent the element [?w, w] by w/ 71 , whether rn is a multiple 
of n or not This docs not lead to any confusion, if it is 
Wne in mind that the symbols 1, 2, 3, <lc , when used to 
represent elements of R, really have a meaning distinct 
from that assigned to them when they represent elements 
of A 


13 Within the manifold R subtraction is not always 
practicable , but this limitation may be n moved by con- 
structing a manifold R rclattd to R in the same way as A 
to A Tins may bo done 111 twi> wu)s whuh lead to 
equivalent results We may either form inbols of the 
type (a, ^), where «, denote elements of A, and apply 
the formula, of 7 , or else form s) mbols of the typo [a, 
where a, /S denote elements of A, and apply the iormulie 
of § 10 The final result is that R comprises a zero ( It ment, 
0, a ground element an element i puth that v 4 ^ u »0, 
and a sot of elements representable by the symbols (m/n)v, 
(mjn)v In this notition the rules of o[»tration are — 
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n 11 n 11 in n ^ n n n v in n ^ 

a- (i y w litre jS + jS *=0, 
tt + 0 — a, axO — 0 , 

a and denoting any two elements of R If 
then /i -(m/n)i , and if /i = (m/7i)v, thin p ^(mln)v 


11 Whin Ji IS constructed by means of couphs taken 
from Ny wo must put 7 u]=3[7/h', wt ]=» (7w/»)i, 

[?/u, nt] — [»u', 7 itJ = (?«/«) i», and [0, a]=j=0, if a is any 
thment of A except 0 Tht symbols [0, 0] and [a, 0] are 
in idmissible , the first because it satisfies the formal 
dtfimtion of cqiulit) with cviry symbol [a, /i], and is 
therefore mde terminate , the second bceausi , a( cording to 
the rule of addition 10) — 

[a, 0 ] (-[», 0 =»[“‘. 0 ]-[s OJ 


whieh IS inconsistent with ^ + v ^ 

In the same wa), if 0 denotes the zero tlcment of A, 
and ^ any other element, the symbol 0/0 is indeterminate, 
ind f/0 in idmissiblt , bicausi, by the forriul rules ot 
operation, ^/0 + u«^/0, which conflicts with the dcfini 
turn of the ground element i» It is usual to write 

4 --^ (or simply for and - for - v h^uh of 

n \ *'” 11 ) 11 11 n 

these elements is siid to ha\o the ibsolute \ ilue 7w//t 
Thcj ultimato ordering criterion of the m unfold K is that, 
if 7 / are any two elements ot it, ^ >/ when ^- 7 ; is 
positive, tint is to saj, when it eaii be expressed in the 
form (jnjn)i 

15 The manifold R is veiy important, because it is the 
simplest t)pc ot i domain of rationalttyy or torpm An 
algebraic corpus is a manifold, such th it its eh merits are 
representable by symbols a, /?, ilc , which cm be eombmed 
according to the laws of ordmvry algebra , every algebraic 
expression obtained by combining a finite numlier of 
symbols by intans of a finite chain of rational operations 
(4*, X, — ), bMiig capable of interpretation as repre 
senting a definite eh nient of the manifold, with the single 
reservation that division by zero is inadmissible Siuet, 
by th(3 laws of algebra, tt~a = 0, and aja^ly every 
algebraic corjuis must contain Ry or, nioic pr()i>crly, a 
manifold whuh is an image of R 

16 Irrational Numbers — Let a denote ui} clement 
of A, then a and all anterior elements form a manifold, 
A say , tlm remaining elements form inothc r manifold A , 
whuh wo shall call complement iry to Ay uid we may write 
A — A + A' Now the essence of this separatum of R into 
the parts A and A' may be exjiressed without any reference 
to a as follows — 
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I The manitolda A, A are complementary, that w, 
tht ir elements, taken together, make U[» the whole of Ji 

II Lvery element of A is less than every element 
of A 

III The manifold A has no first element (This last 
londition IS artificial, but saves a distinction of cases in 
what follows ) 

Every sejiiaration Ii«^A+ A whu h satisfies these con 
ihtions 18 uilled a cuty and will be dt noted by (^4, A ) We 
have seen that every rational number a is ass(x lated with 
i definite cut Conversely, a tut (Ay A ) in which A has 
a last element a is ]>erfectly definite , and s[)ectfi(.s a with 
out ambiguity But there aie other cuts in which A his 
no lost element hor instance, all the tkinents (a) of F 
such that either a<0, or else a^O and a '2, form a 
manifold Ay while those for which a 0 and a '^2 form 
the com]dc memtary manifold A This sejiaration is a cut 
in which A has no last c-lenunt, Ix^cause if 7>/c/ is any 
pcisitive element of Ay the eknicmt l7)/(2jp4'3c/) 

exceeds p/c/, and also lx longs to A Lvery cut (Ay A) o/ 
thi$ kind IS naid to define an irrational number The ]usti 
hcation of this is found in the following projKisitions — 

(1) A cut IS a definite} conce]}t, and the eneemhle of cuts 
is a manifold according to definition , the generic fpiality 
of the manifold being the separation of R into two comple- 
mentary parts, without altc ring the order of its elements 

(2) The manifold of cuts may bo arranged in order by 

the rule that (Ay A R) li A is a part of 7/ 

( 1) 'IhiH criterion of arrangement iircservcs the order of 

gnitudi of all rational numbers 

(4) ('uts may bo combined according to the laws of 
algebra, and, when the cuts so combined are all rational, 
the results are in agreement with those deiived from the 
rational tlnory 

As a jiartial illustration of proposition (4) let (Ay A)y 
(iiy ]l) be any two cuts, and lot C be the mauifolcl 
whoae elements are obtained by fotnung all the values of 
a + Py where a is any element of A ancl fd is any element 
of // The n if C IS the ( omplement of C , it can be proved 
that (C*, r) IS a cut this cut is said to be the sum of 
(Ay A) and {7y, R ) The difference, product and quotient 
ot two cuts may bo defined in a similar way If n de | 
notes the iiiational cut chosen above for purposes of 
illustration, we shall have n^^(C, C) where C com 
jirisrs all the numbers a {2 obtained by multiplying any 
two elements a', jS which are rational and positive, and 
siu b that a-;> 2, f2‘'> 2 Since a -/i - > 4 it follows that 
aft 18 positive and greater than 2 , it can be ])ro\cd eon 
verse ly that every rational number which is jiositive and 
greater than 2 can be expressed in the form u /i' lienee 

- 2y so that the cut n actually gives a real arithmetical 
meaning to the ]»ositiv0 root of the equation jc - 2 — 0 
in otlur words we may say that n defines the irrational 
number J2 The theory of cuts provides, in fact, a logical 
basis for the treatment of all numerical irrationalities, and 
enables us to )U8tify all arithmetical operations involving 
the use of such quan tit ns. 

1 7 Since the manifold of cuts (XI say) has an order of 
magnitude, we may c onstruct cuts in this manifold Thus 
if a IS any clcnnut of Xly and 3 is the manifold which 
consists of a and all anterior elements of Xly we may write 
Tt =» 31 4* S', and now (S, S ) is a out in which S has a last 
element a It is a remarkable fact that no other kind of 
tut in XI 18 possible in other words, every conceivable cut 
in XX M defined by one ot t(e oum eUmente This fact is 
( xprossed hy saying that Xt is a cotUmuous manifold, and 

itself 18 referred to as the numerual continuum The 
property of continuity must lie tnrefully distinguished 
from that of density a c ontinuous manifold is necessarily 
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dense, but a dense manifold is not always continuous. 
The manifold XI is not numerable 

18 Another way of treating the theory of irrational 
numbers is by means of uqumcee A sequence is an un 
limited succession of rational numbers 

a^y Up <13 UjAo 

the elements of which can be assigned by a definite rule of 
calculation, and such that when any rational number c, 
however small, has been fixed upon, it is possible to find 
an integer niy so that for cdl positive integral values of n 
the absolute value of ayn^n“‘<^m is less than c Under 
these conditions the sequence may be taken to represent a 
definite numl)er, which is, in fact, the limit of a>m when m 
increases without limit Every rational number a can be 
expressed as a sequence in the form (a, a, a, \ but 
this IS only one of an infinite variety of such representa- 
tions, for instance — 

i=(9, n 999, )-(i. ) 

and so on Ihe essential thing is that we have a mode 
of representation which can be applied to rational and 
irrational numbers alike, and provides a very convenient 
symbolism to exjiresB the results of arithmetical operations 
Thus the rules for the sum and product of two sequences 
are given by the lormuhc 

(^l> ) "I* if ) 

— (aj + h^y ay -f tgi ^3 + 63 ) 

(U|, a,y a^ ) X hp ) 

= "A ) 

from which the rules for subtraction and division may be 
at onto inferred It has been proved that the method of 
sequences is ultimately oqui\alent to that of cuts The 
advantage of the former lies in its convenient notation, 
that of the latter in giving a clear definition of an 
irrational number without having recourse to the notion 
ot a limit 

19 Transfinite Numbers — In the course of his re 
searches in the theory of manifolds, G (Wtor has been 
led to the construction of the vtiy subtle calculus of 
transfinitc numbers This has not yet been fully de 
veloped, and the terminology is still fluctuating, hence 
only a very brief account can be attempted here It 
has been observed (§4) that a manifold which can be 
“counted^' may be associated with an element of the 
natural scale, which is called “the number of” the 
elements of the manifold An infinite manifold cannot 
be counted in the ordinary sense , but if it is numerable, 
there is some criterion by which its elements may be 
represented by the scheme 

U^ Uy Wg Ua 

or 

r 2 r n 

When the elements of a manifold are arranged accord 
lug to the scheme T, 2', 3' it may be said to be 
similary or to bo arranged similarly y to the natural scale 
Now, just as the number 3 may be associated with the 
succession 1, 2, 1, or with any equivalent manifold 
similarly arranged, wt may invent a new symbol w, and 
associate it with the whole of the natural scale, or with 
any equivalent manifold similarly arranged. For con 
venience we shall call u> the index of the natural scale, 
thus— • 

<0- ind -.V-ind (u^yU yU^ ) 
when t/j, is any manifold arranged similarly to 

the natural scale 

20 There is no logical difiiculty in constructing a 
scheme 
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where the progression u^, is immediately fol 

lowed by an element Any manifold represented b) 
this scheme is associated with the index co + 1 , and m 
like manner we may form arranged manifolds associated 
with the indices 

CO + 2, CD + 3 CO + n, 
where n is any element of N The scheme 
«1, «S I 

IS associated with <o -f «> » (o2 , the scheme 

«n. “ij I « 2 J> «>•! I 1 

*^nii ^2 ! 

With CO CO or CO- ^ and so on Thus we may construct 
arrangements of manifolds corresponding to any index of 
the form 

</>(co) (o^a + co’*‘" ^ A -f- + co^ + /, 

where w, a, 6, I are any elements of If 
We are thus led to the constniction of a scheme of 
symbols — 

I 1, 2, 3, n 

r - 

(Oy (0 + 1 , CO + 

Co2, Co2 + 1, 0)2 + 71, 

II ■“ CO-, CO^+1, (0- + 2 Ol^ + Tl, 

c/)((o), </»(co) + 1, </)((o) + n, 

CO", CO" + 1, CO" + n, 

(0*^ ("), (0^ (") + 1, CO^ (") + Ilf 

< 

where the first clement of any row is supposed to follow 
immediately all the elements of the row next before it, 
and other elements of the row are obtained by successive 
additions of 1 The first elements of the parts of the 
scheme denoted by I , IT , III dc , are 1, co, co", &c 
All the symbols in which co occurs are called tiamfiniit 
ordinal nun\l)tr» 

21 The index of a finite manifold is i definite integer, 

however the manifold may be arranged we may take this 
index os a symbol for the power of the manifold But 
the index of an infinite ordmablc manifold depends upon 
the way in which its elements are arranged , for instance, 
ind (1,2,3, ) = co, but ind (T, 3', 5 , | 2', 4', 6', ) 

=• co2 Or, to take another example, the scheme — 

1, 3, 5, (2n-l) 

2, G 10, 2(2«-l) 

4,12,20, 4(2n~l) 

ow ow 3^ % 2*” (2w-l) 

in which each row is supposed to follow the one before it 
gives a permutation of any manifold (w^, Wgi 
which the index is changed from co to co^ It may be 
proved that if M is any numerable manifold, there is a 
permutation of M for which the index is </>(w), any 
assigned element of (II ) , and that, conversely, if the index 
of any arranged manifold is </)((o), the manifold is numer 
able. Thus the power of all manifolds which can be as 
sociated with indices of the class (IL) is the same as that 
of the natural scale , this power is indicated by Hq Since 
is associated with all manifolds of a particular power, 
independently of the arrangement of their elements, it is 
analogous to the integers 1,2, 3, <kc , when used to de 
note powers of finite manifolds , for this reason it is called 
the least transfinite cardinal number ** 

22 There are manifolds (for instance, Zt) which are of 
higher power than Kq , the next higher |)ower belongs 
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to manifolds which can be associated with transfinite in 
dices of the class (111 ) It is not unlikely that there is a 
natural progression of powers «j, «>, «lc, belonging 
to manifolds which can be associated with indices of the 
classes II , III , IV , Ac, and that every ordinablo mam 
fold may be associated with one and onl) one of the 
cardinal numbers It has also been conjectured that 
Kj 18 the prosier symbol for the power ot the numcrual 
continuum, but this still awaits demonstration or dis 
proof Again, it may be asked whether any iiicamng can 
be attached to such a symbol as or, more generally, 
where ^ is any ordinal number ot the nth class 

23 Transfinite numbers, both ordinal \nd taidmal, maj 

he combined by operations which are so far analogous to 
those of ordinary arithmetic that it is convenient to denoU 
them by the same symbols But the laws of opention are 
not entirely the same, for instance, 0)2 and 2o) ha\t 
different meanings the first has been explained, tin 
second is the index of the scheme (a^ dj | a*, 6, | | 

I On I ) or any similar arrangement 

24 Ctmijdex Numbers — If a is an assigned numbti 
rational or irrational, and n a natural numbei, it can be 
proved that there is an element of satisfying the oqua 
tion a, except when n is even, and a is negitive, in 
this ease the equation is not satisfied by any element of XI 
The difhculty is lemoved by the construction of a manifold 
of ordered couples y } where ), y are any elements of Xl 
this may bo arranged by the criterion that {a, y } '' { r , v 1 
if i , or if and y y The rules of oiniation are 

In y! + {j-, , v+y 1, 

{x, X { r, y } = ; rr - >/>/ , rt/ +a y\ 

Hence the manifold has the ground element 1 1, 0] 
which we may denote by tr , and, if we write t lor tlu 
element {0, 1}, 

T =! -1, OJ = -cr 

Whcne\(r ?n, n are rational j///, 7t} — //)cr + nr, and 
we are thus justified in writing, if we like, rrr + VT for 
{Xy y\ in all circumstances A further simjihfication is 
gained by writing r instead of nr, and regaiding t as i 
symbol which is such that — 1, but in other respiets 
obeys the ordinary laws of operation It is usual to 
write ^ instead of t we thus lia\e a ininifoM 3 
plex numbers 7+?/) In this iiianitold, which includes 
an image of IT, not only the four rational operations 
(excluding divisiem by zero), but also the extiution of 
re)ots, may be effeeteel without any restrietion Moieovei 
(as first proved by (tauss and Cane liy), it aie 

any assigned elements of 3, the equation 

^*0 + etj ~ ^ + + U;, j + ci,^ - 0 

is always satisfied by precisely n elements of 3> 
a proper convention as to multiple roots Thus anj 
algebraic function of any finite number of elements of 3 
18 also contained m 3 sense 3 closed 

arithmetical domain, just as H is when we restrict our 
selves to rational operations The power of 3 is the sann 
as that of IT 

2'5 Alytbraic Numbers — As explained m the article 
Numbers, Theory OF (^wey Urtf vol xvii p G14), (huiss 
distinguished as inteqral those elements ) + in of 3 
which A*, y are ordinary integers , and Kuniincr e vteiided 
Gauss’s conception bj introducing “complex integers” ot 
the form 

^(,^)==ry»;-f rtiT/i -f 1, 

where i;, r/i, are the Gaussian jienods of f terms 

associated with the roots of the equation (a/' - l)/( r -- 1 ) - 0, 
p being a pnine, and ef—j>-\ 3 he remarkable faet 

that an integer ^( 7 /) may be rcsoh eblt^ m more ways 
than one into the product of irresolvable faetors of the 
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same type, apjHjaml to involve the coinjjlete failure of the 
ordinary lawa of diviaibihty ao far aa theae new integcra 
were concerned, but Kummer autc^ded m restonng a 
iomiilcte analogy by hia invention of ideal numbers. 

Kronockcr and Dedekind indqicndontly generalized the 
reaulta of Gauss and Kummer, and thus laid the founda- 
tiona of a perfectly general theory of algebraic numbers, 
^vhldl 18 one of the moat beautiful results of analysis. In 
the bnef outline which follows, Dedekind^s notation and 
point of view will bo adopted 
If 

f{0) **: -f t ^ « 0, 

>\here a^, rxj, are ordinary integers, is an irreducible 
equation m the domain ^ (that is, if f{(^) cannot be 
resolved into the product of two integral fum tiona with 
rational integral coefhc lenta), the n roots 0, 0\ 6 
are said to form a set of conjngato algebraic numbers of 
the nth order If cq, ^ 1, the roots are said to form a set 
of coiyugate algebraic xnieqrrn Every algc braic numlier 
can bo expressed in the foim where is a natural 
number and w an algebraic integer , in all that follows it 
will be supposed that 1, and consequently 0 is integral 
Associated with 0 wc liavc a < orpus 12 - R{d) consisting 
of all r itional functions ol 6 with leal rational cocfhcients , 
and in like manner wo have the coiqugate coqiora 
12 associated 

with 6* 0^^ resjieetivoly The manifold of 

integers coutaim d in 12 is ch noted by o 

Every element of H can be put into the form 

where Co, Ci, c^ , arc ical and rational If the c s arc 
integral, w is an integer, but the converse is not neces 
sarily true It is possible, howevci, to find a set of 
integers ia„ <o , belonging to 12, sueli that cverv 

inteigoi in 12 e in bo uiiKjuely expressed in the form 

«» - eij + 

whole Aj, A„ ha are real integers, which may be called 
the ((Mtrdinaif^ of eu vvitli iespc< t to the him (euj, en^, 

<0rt) The conjugates numbeis eo form i 

base of the manifold wliieli comprises all the integers 
in 12^*^ 'Ihcro exists an infinite number of equivalent 
bases of o 
The quantity 


"l. 

“a. 




< 

"i. 


(!>" 

tt 





is a rational integer called the (h^cnminant of the corpus 
Its value 18 the same whatever base (euj, w,*) is 

e hose n 

If <i IS any integer in 12, the product of a and its eon 
jugat-es IS a rational integer called the norm of a, and 
wi itton N(p.) 'riius — 

N{a) - iia a' a*’’ “ — i aa, , 

where a, is an intt ger in 12 It follows from the definition 
that if a, are any two integers in 12, then Niafi) — 
T(a)iVr(/J) 

27 Idtalh — That f 01 m of the theory which has been 
developed by Dedekind is based upon the notion of an 
ff/ca/, whuh is defined bj the following properties — 

(I ) An ideal m is a manifold of integers belonging to II 

(II ) If /A, are an> two elements of in (the same or 
different), then /a 4* /a' and /x /i are also elements of nt 

(Ilf ) If /A IS any element of in, and eu any element of 
n, then «d/a is an clement of m 

It IS clear that ideals exist for instance, o itself is an 
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ideal Again, all integers in 12 which are divisible by a 
given integer a (m a) form an ideal, this is called a 
lynrmpal ^eal^ and is denoted by oa In any ideal m a 
set of elements /ij, /An oan always be found, such 

that every clement of nt is expressible in the form ^At/Aj, 
where At is a rational integer In other words, every 
ideal has a base (and therefore, of course, an infinite 
number of bases) If a, b are any two ideals, and if we 
form all the products a/? obtained by multiplying each 
element of a by each clement of b, then these products 
and sums of such products constitute an ideal which is 
called the product of a and b and wntten ab In par 
tieular oa *= a, 0^ 0, Oa ofi « Oa^ This law of multiidi 
( ition 18 commutative and associative It is clear that 
I very element of ab is contained in a It can be proved 
that, conversely, if every element of t is contained in a, 
there exists an ideal b such that c == ab In particular, if 
tt 18 any element of a, there is an ideal a' sueh that oa « aa' 
A prime ideal is one which has no divisors except itself 
and 0 It 18 a fundamental theorem that every ideal can 
hi resolved into the product of a finite number of pnme 
ideals, and that this resolution is unique It is the de 
coini>08ition of a principal ideal Oa into the product of 
piimo ideals that takes the place of the decomposition of 
an integer into its jirime factors in the ordinaiy theory 
It may happen that all the ideals in i2 are principal ideals , 
in this case every resolution of an ideal into factors cone 
spends to the resolution of an integer into actual integial 
factors, and conversely, so that the introduction of ideals 
IS not absolutely necessary But m every other case the 
introduction of ideals, or some ecpiivalent notion, is in 
(lisjionsable When two ideals have been resolved into 
their prime factors, their greatest common measure and 
I( ist common multiple are determined by the ordinary 
lulcs Every ideal may be expressed (in an infinite 
number of ways) as the greatest common measure of two 
pnn(ij)al ideals 

28 There is a theory of eongnicnces with respect to 
111 ideal moclulns Thus the tongruenee (moil m) 

means that a - /i is an iloim nt of m With respect to m, 
ill the integers in 12 may be arranged in a finite number 
of classes such that any two elements of the same eliss 
III 0 congruent, while no two elements of different clisscs 
au congnient The number ol these classes is called the 
7ionu ol m, and written A(m) The noini of a prime 
idtal p IS some power of a real prime if A’'(p)- p is 
said to be a i)nrnc ideal of degree / If in, n are any two 
ideals, then W(mn) - A^(m)W(n) If A(m)«w, then 
m 0 (mod m), and there is an ideil m such that 
Om - mm 'J'he norm ol a principal ideal 0a is equal to 
the absolute value of the norm of a as defined in § 26 

T he number of intongriunt resicluts jinme to m is— 

where the product extends to all prime factors of tU- If 
(0 IS any element of o which is pnme to tit, 

(modm) 

J9 Ideal Classes — If nt is any ideal, another ideal n 
tan always be found (for instance, W(m)/m) sueh that mn 
IS a principal ideal Two ideals nt, nt are said to be 
e</ui7Kiltnt (nt c/5m ), or to belong to tho same class, if an 
ideal n can be found such that mn, mn are both principal 
ideals It can bo proved that two ideals each equivalent 
to a third are equivalent to each other, and that all ideals 
m 0 may be distributed into a mite number, A, of ideal 
classes That class which contains all pnncipal ideals is 
called the principal class and denoted by 0 

If n, b are any two ideals belonging to the classes A, B, 
then ab belongs to a definite class which depends only 
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upon A, B and may be denoted by ^4^ or BA Thus the 
symbols of the classes form an Abelian group of order A, 
in which 0 IS the unit clement All the known properties 
of Abelian groups an^ immediately applicable thus there 
IS a system of “ base classes ** A^^ Ak such that every 

class 18 representable by a symbol A* A 5 A*, and so 

on Every class satisfies an equation A^={?, where / is 
some factor of h Hence, also, some power ot every ideal 
lb a prmcipal ideal In the case of a quadratic corpus 
ideal classes correspond to classes of quadratic forms , and 
the multiplication of ideals or of ideal classes corresjionds 
to the composition of quadratic forms 

30 The discriminant of a corpus ei\)oys some very le 
markable properties Thus its value is always different 
from ± 1 , there can only be a finite number of corpora 
of order n which have a given discriminant d , and the 
rational prime factors of A(12) are precisely those rational 
primes whu h are divisible, in fi, by the square (or some 
higher power) of a prime ideal 

3 1 Every clement of a which is not contained in any 
other ideal is an algebraic unit If the conjugate corpora 

12 , 12<"’“^> consist of real and 2^^ imaginary corpora, 

there is a system of units €, where ~ 4- - 1, 

such that every unit in 12 is expressible in the form 
€ = p c J cj c^, where p is a root of unity contained m 
12 and a, by I are natural numbers This theorem is 
due to Dinehlet 

The norm of a unit is + 1 or - 1 , vnd the determina 
tion of all the units contained in a given corpus is in fact 
the same as the solution of a diophantine ((juation 

Fiji^y h^y -= 1 1 

For a quadratic coipus the equation is ~ + 1, 

ind th( theory of this is coinpleh , but, except for certain 
special cubic corpora, little has been done towards solving 
the important problem of assigning a definite process by 
which, foi a given corpus, a system of fundamental units 
may be cilculated The researches of Jacobi, Hormiti, 
md Minkowski seem to sliow that a proper extension of 
the method of continued fraetioiib is neces8«iry 

32 Normal Corjtora — The special properties of a par 

ticnlar coiiius f2 are closely connected vith its relations 
to tin <onjugate corpora i2, 12, ixn-i) most 

important ease is when each of the conjugate corpora is 
identical with V , the corpus is then said to bt (ralotsian 
or nmmial The manifold A(^, 0, f/'* of all rational 

functions of the conjugate numbers Oy 6, 0^^ is a 

(raloisian corpus, so that every arithmetical corpus of 
order n is either noimal, or is contained in a normal 
(orpus The roots of an equation f(0) — 0 which defines a 
normal corpus are issociated with a group of substitutions , 
if this IS Abelian, the corpus is called Abelian , if it is 
cyclic, the corpus is called cyclic A cyelotomic corpus is 
one the elements of which are all exjiressible as rational 
functions of roots ol unity, in particular the complete 
cyelotomic corpus C,n is the corpus (of ord( r w hich 

consists of all rational functions of a iirimitive with root of 
unity To Kronccker is due the very remarkable theorem 
that all Abelian corpora are cyelotomic, in other words, 
if the roots of a lational (quation /(6>) = 0 are connected 
by a set of relations 6 ^n = <A(^n-i), 

0^zr<l)^0n)y where is an integral function of $ with 
rational coefficients, then all the roots d?, On can be 
expressed as rational integral functions, with rational co 
efficients, of some root of unity The first published proof 
of this was given by II Weber 

33 It may be observed that in the theory of an arith 
metical corpus we are not concerned with the actual 
\ aluas (as complex numbers) of its elements , the symbols 
are m fact mere umhee, serving as regulators, so to i 


287 

Speak, of operations which are actually perfoniud on 
rational integers Win n we ha\o once obtained a base of 
0 , and have constructed the “multiplication table,” express- 
ing the piodiiets as linear functions of (Uj, w , 
e\cr} integer m 12 is cxjiressiblt by an abstract sjmbol 
r/q A„], where 4p h , 4,, no rational intcgcis 

(called in § 2G the coordinates of the nuinbci) Then W( 
have rules foi combining these s\nibc)ls, ot the form 

I + 

[/ij +■ / p 4- ^ 4 / ,» I 

where ;q, 2 ^ , are liiico line ii functions of the /i h and 

k s The divisibility of [/q, /i„ //„] by an idcul m in ly 

bo expressed by one or more ordinaiy linuai conganncc', 
satisfied by /q, //„ //„ I or instance, il | r y] stincK 

for ar4-vq the rules of opeiation an those given in ^ Jl, 
and if fi-^a{h-\-ci)y wheio a, 6, e are real integers, and h < 
are prime to each other, the divisibility of [q y] b) /i is 
expressed by tho congruences 

In — 0, cx - Ay 0 (mod a{b^ + c )), 
which may bo rejdaced by other equivalent conditions 
This point of view is indicated by Rummer 

Every lincai associative^ algebra suggests a correspond 
ing arithmetical theory 

14 Transcendental Numbers — The manifold of rial 
algebraic numbers is numeiable Hence irnmediatily 
follows the projiosition (lirst proved by Jjioiiville') that 
there are numbers, both real and complex, which cannot 
be defined by any eoinbination ot a finite number of i qua 
turns with lational integral coefficients Such numbtis 
are said to bo amcendental Hermite first conqiletely 
proved the transcendent character of e Linde inann, 
b} a similar method, proved the transcendeiico ot tt 
T hus it is now finally estibhshed that the quadrature ol 
the circle is impossible, not only by rule and compass, 
but even with the help of any number of algebraic curve 
of any ordf r when the coefficients in their equations ait 
ritional (See Hermitc^ “Sur la foiution c'» janicntielk ” 
C It t Ixxvii 187 1 , and Linde maim, “Uebti du Zahl r,” 
Math Ann xx 1 882 ) 

35 Tt IS c sped illy noti worthy that the scieiue of 
arithmitie has now reached a stage where nil its detini 
lions, processes, and losults are dtmonstrubly independent 
of any tlieoiy of \ariable or measurable quantities sueh as 
those which are postulated in geometry and mathematical 
physics, even tho notion of a limit may be dispensed 
with, although this iilea, as well as that of a variable, is 
often convenient hor the cpiestions wliidi ans( in the 
application of arithmetic to geometiy and analysis tho 
leader is refened to the article on In m jions ok JIj \j 
Variablfs 

AuiHOuniFs — G Gant oil 8 mimoirs on manitokls ni Mdtht 
inatisrhe AnnaJtn voIh xv wii xx xxi xxiii xxv xlvi xli\ , 
CiellPy vols Ixxvii Ixxxiv , and Aita Afathcmaticay vols 11 vii 
“ R Dhjfkini) Was siad und vaa solitn die /ahlcn^ iJruns 
wiek, 1887 , Stctiqhnt und irnitionaU Athlni Ihid 187J - 
Dirk hift-Dedi kind Vorlt mnqm uber Zahlenthforiff lid and 
4 th editions Ihwl 1879,1891 - f Hfinf “Du h lemonti dn 
Kunctionenleliro CrellCy yo\ Ixxiv — I klloNFC kfr “Uebti 
don Zahlbtgiiff, CVd/e, vol ci , “Grund/ugc cincr antliiiirt 
ischonlhtoiiodor algebramhni(jiross<u, vol xui (tliosf 

arc rc^pimtcd invojs 11 and in olkioiuckcrs colkcUd woiks 
I upiig, 189'», 1897) —D llll Bi iiT “ Dio 1 hcont d> r algc hi a 
ischcn 7fthJkor])ir, Jahreshtneht der deut^rhen Maihematikn 
J cretntgunqj vol iv — H Wfhfii Lehrburh da Alqtbra Jnd 
edition jininswitk, 1S98 — 0 SroLZ Vorle^m^qrn vher nllqe 
mtine ArUhmttik^ 1 cnp/ig, 1885, and U Dim Aimdamnih 
per la tear tea dellc funztom di wiriabili rtohy lisa ]87< 
(German translation by I T aroth, 1 eq)zig 1892), will also ]m> 
found very useful A valuahk bimiiuary with an extonsivo 
bibliography, is contained in voJ 1 of the J ncyclnpadic dn 
mathematischen Wissenschaflen Leipzig, 1898, 1899, fe§Al 5, 

in c (C 5) (cbm) 
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I COINH 

S TNCJ^ 1870 a very great adflticc 1ms bun made m 
ih( study of the coinagoa of tht ancient world, 
and also of muli'eval and more rte<nt times Tn thi 
(Irctk wiHs not only has great j»rogrcKH Intn made 
Ancient geographical claHsihcation, but also in 

aHCtrtaining the chronologual sequence of the 
nuni<roiiB coinages This last result has been efteeUd by 
a nnful examination of the principal <entr(s of coinage, 
by a (lose study of style and the nit displaced, and by a 
minute inquiry into the vaiioiis metrical systems of the 
iinc'itnts The phases of art as illustrated by (treek coins 
have bexn dehned within certain chronological divisions 
or periods, tin c harac tenstics of which enable the student 
to group at sight his toms within well ascertained limits 
WhUlit this classification by style has Ikcii of great service 
to the chronology of other ohjiets of aiitujuity, especially 
of (crock sculpture, gems, Ac , it has str\ed to raise 
auiiont (cjins to a position which their science had not 
boforcj attained In Homan numismatics the progress is 
not so marked, the scope for inquiry being perhaps much 
fiioro liinitcd Mominserrs ehionologual arrangement of 
the Jlcmian u publican senes lias not b(»eii superseded 
and no st nous attempt has been made to licat the iitqierial 
Hc in s 111 a similar iiiaimc r , but until this is done Roman 
c oins as histone al ic cords must lost their chief value In 
the mcduivil section the early issues of the Merovingians, 
the \ iHigoths, the Anglo Saxons, the teiidal princes of 
Inane i, the tatly luleis of (hrmaii> and the Latin princes 
the I’ ist lia\o all received much attiiitiem and these 
have thrown much liglit on a difhcult portion of the world s 
history The saint may also he Stud of the >aiious Onental 
htctions, (Hpeciall> in tht tast of tin ( irly coinages of 
India, of which till i((inll> onr knowlcdgt is very 
Aaguc Tht bihbogiaphy at tht tnd of this aitiele >\ill 
gnt i few of tin molt imjiortaiit rtttnt ivorks in each 
biarith 

riirning to tin ecuiingts of tin jntnnt das \si shall 
iiott the mc»rt inq»oitint duinges which liavt ot tunc cl 
Moaetn 1870 and it is i siugul u lat t that theie 

aio but vei> lew touutiics iii au> cpmrttr ot 
the globe whuli ha\e not madt scant radie il chaiigt iii 
this respett 

(IntUd h^mnloni -No fundaimiital dteratioii has, 
however, oetuirtd in the east of the Rntish coinage Tht 
standard of gold and silvei has lemaiiu d unc Inngtti foi o\er 
two hundred >tars, and until 1887 the dcmoniiiutituis wen 
practicalh the saint as instituttd at thi great re coinage ot 
ISIG Tht substitution of a bron/e for a eopjar euium y 
had alre ady taken jdat e in 1 SbO On the oe e isiou of <^ut en 
Vutonas lubilet in 1887 it was dt terniiued to muk the 
t\eiit by anew coinige of gold and silver, and to make 
the roy d poitrait inoio siiitibh to liei Majesty s then 
igt Two nt w ehnoiniiuitions of live and tvio pounds 
were atldtd to the gold senes, and the double florin to the 
sill or hoi the unrse tvpe of all the gold and of the 
fi\e shilling pint Pistnucis design of ^ George and the 
Dragon was used and foinui tvpesof Anne and (tcoige 
JV v\t re reviNcd foi tlu doubh florin, florin, half crown, 
intl sixpenet that ot tlu last was, however, soon alum 
doiud This luw toinagt did not meet with general 
a PI a oval esjiecially as itgarels the poitniit of the Queen, 
and 111 consecpuiuo a third poitiait v\as adopted for the^ 
gold and silver in 18*) 1 mv\ leveuso t\])es wene prepared 
tor the half-eiown, florin, and shilling, and the issue of the 


double florin was discontinued The new portrait of the 
Queen was the work of the sculptor, Mr Thomas Brock, 
R A (Fig 1), who was careful to avoid the defects which 
had Ix^en somewhat 
severely criticized in 
Sir T hdgar Boehm’s 
design of 1887 The 
new tyi>e for the hall 
crown, a spade-shaped 
shield within the 
garter, was also exe- 
cuted by Mr Brock , 
and those for the florin 
and shilling, three shields jilaecd triangularly, were by Sir 
Edward Poynter Tn 189^) a new issue of bronze money 
was ordered, when the Queen’s bust of 1893 was adopted, 
and a slight alteration made in the reverse type, the 
representation of a lighthouse and a ship, which had 
been added to the design in 1860, being eliminated 

The coinage of 
Edward VII (Fig 2) 
differs but slightly 
from tint of Queen 
Victoria The de 
nominations are the 
same , but on the 
obverse the head of 

lui » -StmrelKn(KOld) EiiKlaud King fUp Q 

Bdwurd VII (olnirno 1)> de Saullen ) 

W de Sanllc s, en 
graver to the Mint) is represented bare, ami the title 
“Britanniarum” is e hanged to “ Britanmarum Omnium 
Rex,” and the reveist of the florin shows Britannia standing 
on a ship, and that of the shilling the royal crest, the lion 
on a crown, eis on tlu so called “lion shillings” of 1826 
Fiance — On the establishment of the Third Republic 
in 1 ranee in 1870, the eoinage was continued on the same 
lints as before, the ty]»e8 only being altered The silver 
franc of 5 grammes (78 grains) as orderoel in 1793 and eon 
firmed by tlu Latin Monetary Union e)f 1863, which included 
Belgium, Ital), and Swit/erland, and subseepiently in 1868 
Grttee, has romamed the unit of value The denomina 
turns eirdered were, in (/old, the 100, 50, and 20 francs , in 
si/r(7, the 3, 2, anei 1 frane, and 30 and 20 centimes , and 
in bron/e, the 1 0, 3, 2, aiul 1 centime The types aeloptecl 
were those^ which had been used previously- thus for the 
gold tliat of a genius insciibing the tables of the law, as 
(k signed by Augustin Dupre foi the reverse of the con 
stitutional eoinago of Louis XVI , for the silver and 
eoppe r the head of tlio Republic as executed by Oudint 
for the money of 1848 Subsequently, in 1871, the type 
of tlu 3 francs was changed foi that of lb re uks leaning 
on Lilnrty and Strength, as made by Pujire for the Iirst 
Rcpublu In 1889 the 10 francs m gold was added to 
tlu list, Imving the head of the Ik]>ublic crowned with corn, 
the Work of Merle y for tlu Republic of 1848 , but only 
i small number of these coins was struek in that year and 
111 1893 No furthei alteration was nude till after 1893, 
when, 111 eonsequemee of suggestions that tlu types shoulel 
be modihcd so as to mark the Third Republic, the artists 
MM Cha]flain, Roty, and Dupuis were commissioned 
to execute new ch signs — the first for the gold, the second 
for the silver, and the last for the bronze The types 
appioved were for the gold 20 francs, the head of the 
Republic with a Phrygian cap, and the Gallic cock (Fig 3) , 
for the silver 2 and I franc and 50 centimes, the sower 
sowing with the rising sun, and a laurel wreath (Fig 4) , 
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and for the bronze, the buBt of the Republic weanng a 
Phrygian cap, and on the reverse France seated amidst 
clouds, holding a branch and a flag, and accompanied by a 

gemus These coins were 
not issued simultaneously 
— ^the 50 centimes appear 
mg in 1897, the 2 and 1 
franc and 10, 5, 2, and 1 
centime in 1898, and the 
20 francs in 1 899 These 
new coins all show con 
aukrable skill in their 
designs, and are characteristic of French mcdalljc art of 
thf present time, which has a strong tendency to imitate 
that of Italy of the 16th century Wc cannot help think 
iiig, however, that a mistake has been made in giving 
in some mstances the surface of the com a blurred ” or 



Fio 8 — Tweni 


France 



Fia 4.— Iwo Francs (silver), 1< ranee 

“cloudy'* appearance, such as a cast medal would have 
before it was tooled or chased This is contrary to all 
precedent m the art of coinage, and as it seems to lend 
itself to forgtry and imitation, it is an open question 
whether it will meet with general favour 

Belgium — Of the other states which formed the Litin 
Monetary Union, Belgium had already in 1832 adopted 
the French decimal and bimetallic system, with the franc 
as the unit of value Her accession to the Union, theie- 
tore, only entailed a slight modification of typo and 
denominations, which latter were the wimo as m France , 
except that the only gold coin was the 20 francs, the 2*3 
centimes in silver was not issued, and the pieces of 10 and 
3 centimes are now in nickel The gold and silver coins 
have for types the head of the king and the royal shield, 
those in nickel the Belgic lion and mark of value, and 
those in bronze the royal monogram and the lion holding 
the tables of the constitution Some of the silver coins 
have the inscriptions in Ikmmh 

Switzerland — Like Belgium, Switzerland had before 
her adhesion to the Latin Monetary Union adopted the 
French system, with the franc of 100 centimes or rappen 
as the unit of value The denominations in gold and 
silver were the same as issued for Belgium, but no gold 
was struck before 1883 The coma of baser metal wort 
the 20, 10, and 5 centimes in billon, which metal was m 
1879 changed for nickel, and in copjicr the 2 and 1 cen 
tim( Certain changes of type have from tune to time 
occurred The first issue of the 20 francs in 1 883 shows 

the head of the Ilejiublic 
and the shield of the 
Confederation, but this 
I was changed m 1897 for 
f the head of Helvetia 
above a range of moun 
tains, and on the reverse 
a wreath with mark of 
value On the silver 
coins from 1874 Helvetia 
IS represented standing instead of seated, and on the nickel 
money of 1879 the slueld of the Republic is replaced by 
the head of Helvetia The mark of value and a wreath 
form the general reverse tyjie of all the silver, nickel, and 



Fio 'i —Twenty OcntlmcB (nickf«l) 
Switxorlaiid 



Pro S w() 1 lit (silver) Ita1> 


copper coins (Fig 5) Since 1888 a 5 franc piece, similar 
m type to the 20 francs of 1883, has been issued 

Italy — When Italy joined the Latin Monetary Union 
in 1865, she adopted as the unit of her coinage the lira of 
100 centesimi, etjual Xq the franc The coins were of 
gold, silver, and bronzei^^dllld of the same denominations 
as those struck 
m Belgium and 
Switzerland In 
1894 a nickel 
coinage of 20 
contesimi was 
ordered The 
general type for 
all the coinage 
IS the head of 
the king and the 
royal arms (Iig 6), but on the rev erst of the copper is 
the mark of valut , and the nickel money has on tin 
reverse a ciown with a wreath Tlie coinages of all the 
small Italian statts, including the Papal, have now passed 
out of currency 

Greece — A sptcuil stipulation was made, when Greece 
was eni oiled in the Latin Monetary Union in 1868, 
that all her money should bt struck at a Ireiich mutt 
The unit of the coinage is the drachm of 100 kpta, 
which, like the lira, is equivalent to the franc The 
denominations arc — in gold, the 100, 50, 20, 10, and 5 
drachms, in sdvo, the 5, 2, and 1 driehin, and 50 and 
20 Icpta, and m Inmre, the 10, 5, 2, and 1 lepton In 
1893 nickel was substituted for bronze, and coins of the 
value of 20, 10, and 5 kpta wen issued in this mttal 
The types of the coins of Greece are similar to those of 
Italy 

Germany — Since 1871 the coinage of tlio Gorman 
hmpire has been entirely remodelled By a convention 
in 1857 between the States of Germany, north and south, 
and Austria a general coinage of a silver standard was 
established on the basis of tlu now pound of 500 
grammes as sanctioned by the Zollveretn The eontiact 
ing countries were divided into three sections. North 
Germany, South Germany, and Austiia Irom tlic pound 
of fine silver of 500 grammes the Nortlicrn States struck 
30 thalers, Austria 45 florins, and the Southern Statis 
52V florins, their relation being 1 North German thaler 
*=1J Austrian florins— IJ South German florins Tlic^ 
free towns of Hamburg, Lubeck, and Bremen did not join 
the convention The first reform in the coinage of the 
German Empire occurred in 1871, when a now gold 
money was introduced, which had for its unit the silvi r 
mark (a money of account) of 100 pfennigs weighing 
5 555 grammes The new gold piece s were of the valut of 
10 and 20 marks, called crowns and double crowns, and 
the fineness was pure to alloy This new issue 
necessitated a readjustment of the turrtnt values of the 
various silver coinages in (inulation In 1873 a furtlur 
step was made by the mtioduetion of an entirely new 
silver coinage throughout the empire, which wis ilso 
based on the silver mark, and of a new base metal coinage 
in nickel and bronze The silver coins wire the 5, 2, 
and 1 mark and 50 and 20 pfennigs, those in nick 1 
the 10 and 5 pfennigs, and m bronze the 2 and 1 j»ftnnig 
The silver coins were, like the gold, fine, so tliat 
90 marks were struck to tlu i)ound of imrt imtal The 
gold 5 marks was struck in 1877 and 1878, and 
the 20 pfennigs in silver vas rei)laeed by a com of 
the same value m nickel in 1886 The reverse type for 
all the coins is the imperial eagle, but th it of the obverse 
varies, the gold and silver showing the portrait of the 
reigning king or prince (I ig 7), but the mark, and all 
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lesser denominations, the current value An exception 
was made in the case of the coinage of the Free Towns 
atruck at Hamburg, which has the arms of the city 

instead of a portrait 
liiSeh state retained its 
full rights of coinage, 
and the various mints 
throughout thee mpirc 
with their special 
marks are — Berlin, 

^ A, Hanover, B, 

Pio 7 -Twentr M«ki (gold), Oemumy j rankfort, C, Munich, 

D, Dresden (removed since 1877 to Muldner HuttO» K, 
♦Stuttgart, F, Karlsruht, G, Darmstadt, H, and Ham 
burg, J In 1876 a gold standard was proclaimed, and 
henceforth no iierson was legally bound to accept in pay 
ment more than 20 marks m silver and the value of 1 
mark in nickel or bronze 

—After the convention of 1857 with 
Qemia^ (soi above), when Austria based her coinage on 
the aiwr standard of tlie llonn, two m nes were issut^l — 
(l*) VarUnsmunzt n (mom y of tin union), in gold^ the crown 
and half crown , in silver^ the doubhj tlialc r ( ^ 3 florins) 
and thaler , (ii ) Ijandt sinuu/en (mom y of the state), in 
gtUdf tlie 4 and 1 ducat, in the double florin 

and florin, in bdlon^ the 20, 10, and 5 kreuzors, and 
in topper^ the 4, 3, 1, and 1 krouzer In 1868 Austiia 
abi^ndouod this convention, but made no change in lur 
money, and in the same year the (oiiiage of Hungaiy 
was made uniform with that of the < injiire, both 
in stand ird and denoimiiations In 1870 the Vercins 
munzen crown and half crown wire discontinued, and tliiii 
jilaco was taken J)y 8 and 4 florin pieces which were of 
th( current value of 20 and 10 francs In 1892 tin 
monetary system of Austria Hungary was (iitirely n 
formed on a gold stamlard, the unit of account being the 
<rown of 100 helkrs This is a decimal coinage, and the 
donoimnations art, in gold^ the 20 crowns (of 164 from the 
kilogramme of lint gold), 10 crowns, and ducat ( «^ 9 silvci 
crowns 60 hellers) , in ndve), the ciowu and half crown , in 
mckelf the 20 ami 10 helkrs , and m brmze^ the 2 and 1 
holler The gold ducat was a trade money (handds 
munzo) of the current value of 10 francs, and it dis 
jilaeed the 8 and 4 llonn jiicccs of 1870 The tyjHs of 
the Austrian and Hungarian coins somewhat vary (1 ig 8) 





The Austrian gold toms show the luud of the em])eior and 
the two headed t^iglt, but those of Hungary a full length 
figure of tlie tmpeior and the national shield surmounted 
by the crown of St Sttphon held by angels The silvtr 
coins of both strits have the head of the*eini)cror and the 
mark of vahu iintkr the imptual or royal crown The 
nickel and bron/t momy of Austria displays the im|)erial 
c^aglo on tlie obverse, whilst that of Hungary has the 
<rown of St Stephtn The legends are rcsjiectively in 
Ijatin and Magyar 

—The unit of the Sjianish coinage from 1864 
to 1868 wies the sihei escudo of 200 grams divisible into 
10 reals. On the dctliromraent of Isaliclla in 1868 
the j)iovisional government adopted the principles of the 


Latin Monetary Union and made the peseta the unit of 
iuscount, this com being equivalent to the franc The 
coins struck during 1869-70 were, in gold, the 100 
|>eseta8, in stiver^ the 5, 2, and 1 jieseta, and the 50 
and 20 ccntimos, and in l/ronze, the 10, 5, 2, and 1 
cxuntimo The obverse tyiie of each metal varied, on 
the gold Sjiain is standing , on the silver she is recdinmg , 
and on the bronze she is seated Durmg his short reign 
(1870-73) Amadous 1 struck only gold coins of 100 and 
25 pesetas and silver of 5 pesetas, and there was practi- 
cally no money issued during the llepubhc which followed 
Ills abdication. Don Carlos duiing the insurrection of 
1874-75 struck 5 pesetas in silver and 10 and 5 cen 
timos in bronze bearing his portrait and title “Carolus 
VII After the restoration of Alphonso XII the comage 
consisted of 25 and 10 pesetas m gold, 5, 2, and 1 
j»cscta and 50 ccntimos m silver, and 10 and \cen- 
timoH m bron/o , and * 

this coinage was con- 
tinued by his son 
Alphonso XIIL, who, 
howevt r, in 1887 sub- 
stituted the 20 pesetas 
in gold for the 25 
pesetas, and in 1897 

Ntiuck largo coins of 0-Pe-ota(»ilrcr) Sp,lu 

1 00 pesetas The ^ 

types show the head of the king on the obverse and the 
shield with (Fig 9) or without the pillars of Hercules on 
the reverse , but m the case of Alphonso XTII change s 
have been made m tht portrait suitable to liis ago 

Portugal — A gold standard was adopted by Portugal 
in 1854, the unit of value being the milrcis of 1000 icis 
The coins are, m gold^ the crown or 10 milrcis and the 
half, fifth, and tenth crown or milreis , in nl ver^ the 5, 2, 
1, and ^ testoon or 50 reis , and in bronze^ the 20, 10 and 
5 leis Ihe general t^pe of the gold and silver is the 
he. ad or bust of the king and the royal shield, but the 
bion/e vanes in having on the obverse a shield and on the 
re verso the mark of value 

Ptnrmirkf Sivedeii^ and Norway — Previous to 1872 m 
Denmark the unit of value was the silver ngsbaTikdahi 
of 96 skillings , m bvveden, the r%g%dahr of 100 ore , and 
in Norway, the upecu^thakr of 120 skillings , but in tliat 
}ear a monetary convention was concluded between these 
countius establishing a decimal coinage, which had for its 
unit the krone of 100 ore, and of which the standard was 
gold The de nonun itions arc, in gohl^ the 20, 10, and 5 
kroner, in ulvtr^ the 2 and I kione, and 50, 25, and 10 
oie , and in bronze, the 5, 2, and 1 oi The gold and 
silver mom y of Sweden and Norway to the 50 ore bears 
the lu ad of the king and the royal shield , the silver of 
smaller denominations and the bronze, tlu monogram of 
the king and the mark of v dm In Dcnmaik the gold 
and bilvir have the head of the king, and for roveise 
fyp^» ^ hgiut of Denmark, a shield, or the mark of value 
riio bronze coins aio similar to those of Norway and 
Sweden 

Russia — The Ilussian coinage previous to 1885 was 
based on the silver rouble of 278 grams of pure metal , 
but during the greater part of the reign of Alexandei 
II (1865-81) the currency consisted almost entirely of 
imper money In 1885 Alexander III determmed to 
place the coinage on a proper footing, and introduced the 
rouble of 100 copeks as the unit of account, with a 
relative value of gold and silver of 1 to 15| The coins 
issued were, m goldy the imperial of 10 roubles, and the half 
impenal , in stiver^ the rouble, and the 50, 25, 20, 16, 10, 
and 5 copeks , and in copper^ the 6, 3, 2, 1, J, and J 
cojiek In 1897 the relative value of gold and silver was 
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advanced to 1 to 23 thus raising the current value of the Columbia, is of silvti md bron/e, Inised on the system of 
ainiKrial to 15 roubles, but no change^ was made in the the United StaUs The denominations arc 50, 25, 20, 10, 

and 5 cents in silver, and ilu ci nt in bron/i , and tin } also 
have a uniform typt of the soAuugn’s he id and mark of 
value The same sysUmi pn \ails m Ni wioundl ind, whic h 
also issues tk double dollar in gohl this is Un only gold 
(oin issued in a British lolony N\hnse standaid is not tin 
same as that of the mntln i tountiy Then is a se|Hirnt» 
eoinage feir liman a, but ol nnkd oul), and (insisting 
of the penny, halfptnny, and faithing Hitlnitn all tk 
Canadian coins ha\c been stunk it the llo>al Mint, or 
by Messrs Heaton of Birmmglum, but it is piopostnl to 
establish a so}>arat( mint at Montiial 

MeticOf di — We need not gi\i any ditailid luount 
of the coins of Mixno, aiiel ot tin \ uious stit^s of 
Central and South Ament v, in neaily all ol >\hnh linn 
have betn rulnal thangts sum 1^70 Most of tkm 
liave adojittd the thcimal s^sttin, ^\lth a gohl, siKtr, or 
bi- metallic stand iid, the unit of \alue m the gold 
standard king gtinially the ]>tho of 3 225 grammes, 
and m the silver also tin i>cso, Imt of silur of 20, 25, or 
27 grammes 

LuUa — As to tin coins of tin bast ind T ast, %ve 
will limit our remaiks to tk moie important eountries 
In British Tndii the rupee of silvti of 150 grams is still 
the unit of value, but ot I itt ycais serious steps liavi 
been taken to establish a gold (iiireiiey also, and at 
present there appeals some piosj)ert of this being tamed 
out 

Veism — In Persia since 1 n 79 i eleeimal systim in con 
formity with the piineiples of the Latin Mointaiy Union 
has been aelopted, having for its unit the hi (in ^veighing 
78 grs, thus being e(iui\alent to the fruic, but since re 
cluced to 71 grs or even less The eleuominitions are in 
qold^ the 10, 5, 2, 1, and \ toman (the te)maii = 10 kiMis), 
m silvti y the 5, 2, ind 1 kr^n (- 20 shthis), ind the 10 
and 5 shahis , and in cojipi r, tk 4, 2, ind 1 sh ihi 
unit of account is the leu of 1 00 ham , in Servia, the ( « 2 pals), and the pal 
dinar of 100 pat as, and m Bulgaria, the lev of 100 Japan — Since 1871 Jap in has iormeel its (omigt 
stotinhi — each of these units being the equivalent of the on the buio])oan decimal system in jilice of tin aneient 
franc All these states issue gold and silver money, but national coins, tlie ohang^ and tk unit king tk 

the last two have adopted nickel instead of a brem/o yen of 100 sm The st unlaid wis biiintallic, uni the 
eoinage relation of gold and silver stood at 1 1(> 17 lii 1898 a 

United States — Turning to the West, we find that in the gold standard ^\as adopted, tk issm of tin 8il\( i >( n was 
United States the most imjiortant evint connected with suspended, and the weight of tin gohl money was reducixl 
the coinage has been a change of standard Previous to by one half The coins issued sinci that datt art, in t/oA/, 
1873 the standaid was silver, having for its unit the dollar the 20, 10, and 5 }tn , in stiver^ the 50, 20, and 10 son , 
of 412J grams of but in that year a gold stand ird m nnkel, the 5 sen , and in hrotrey the sen and half son 

was adopted, the gold dollar of 25 8 grams and fine There is one geinial typo for all the silver, nicktl, and 
being the sole unit of value This change of standard was bronze coins, k mg the dragon on tlu obverse and a wreath 
accompanied by a slight modification of the denominations, of flowers with maik of value on the reverse The gold 
which were, in goldj the double-eagle, eagle, half, and vanes in having flags and flowers on the n verst On tk 
quarter eagle, three dollars, and dollai , in silver, the hilf silver and bronze coins the legends are in English as well 
and quarter dollar, 20 cents, and dime , in nickel, the 5 us in Japanese 

and 3 cents, and in bronze, the cent In addition to China — In 1890 China followed the example of Jipan, 
thesoasilve piece called the “ trade dollar ” of 420 grains but only to a limited extent, and instituted a silver 
was struck, not for ciieulation in the States, but for exjiort coinage having as its unit a dollar of the same value as tlie 
to China The following changes have smee occurred — United States silver dollar and the J ijumse yen It is 
In 1878 the silver dollar of 41 2 J grains was resumed, and calculated in fractions of the tael, a money of account of 
the 20 cents discontinued, in 1887 the issue of the the value of 2s ll^d The eoms \ie the dollar, ind the 
‘trade dollar” was suspended, and in 1890 the same 50, 25, 10, aiidf 5 rents, with the Chinese diagon and 

iato befell the throe dollars and dollar in gold, and the inscriptions, mint and mark of valm m luglisli on the 

three cents in nickel The types are — gold, head of obverse, and on the n verso the miik of valuf m (3im(st 
Liberty and eagle, silver, head of Liberty, or Liberty and Manchu They were first struck at (Wit on and Wci 
seated, and eagle, except the dime, which has the mark Chang, out later other mints liavo ken establislu d 
of value, nickel, shield (5 cents) and head of Liberty llong Kong — The only other Asiatic coinage ^e shall 
(3 cents), bronze, head of an Indian, with reverse types note is that of Hong Kong, where in 18G0 was cstiblmhed 
for either metal, the mark of value a coinage, which was also based on the United States 

Canada — The currency for the Dommion of Canada, standard, having the silver dollir as its unit Ilu di 

which includes Nova Scotia, New Brunswick, and British nominations are the dollar and 50, 20, and 5 cents m 


wcignis 01 me coins, i 
and the silver rouble 
remained the unit of 
account In the same 
year a piece of 5 roubles, 
called the one tliird im 
porial, was added to the 
gold coins The general 
lu, 10 ~-Se^inarul^2« half Roubles (Ylg 

10) and silver show 
the head of the einpeior and the imperial eagle, and of 
tlie copper, the impel lal eagle and mark of value 

Georgui, Poland, and Finland — The separate issues of 
IJeorgia and Poland were suppressed in 1833 and 1817 
I esppctively , but Innland m 1878 established a deeimal 
•collide of gold, silver, and bronze on the priiicijJes of the 
Latin Monetary Union, having tlie nmrkhaa ( = 1 franc) 
IS its unit of value Russia having since 1899 dcpiived 
I inland of her autonomy, her separate coinage will 
probably disapiiear 

Turkey — There his been practically no change in the 
money of the Ottoman empire since the refoims of Abdul 
Medjid in 1844, when the piastre, or 40 para piece, of the j 
current value of 2jd , was made the unit of the coinage, j 
and of which 100 go to the gold raedjidith or pound The j 
dt nominations are, in gold, the 500, 250, 100, 50, and 25 ! 
piastres, in silver, the 20, 10, 5, 2, 1, and ^ piastre, 
and in copper, the 40, 20, 10, 5, and 1 para The type 
in all metals is, on the obverse, the Sultan’s tuqlna, or 
cipher, and on the reverse, a wreath, and the name of the 
jniut, date, kt 

Balkan States — Since the dismemberment of the Otto 
man empire the kingdoms of Rumania and Servia, and 
the jirincipahty of Bulgaria, have each adopted the deeimal 
system of the Latin Monetary Union In Rumania the 
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Hilvtr, and tho cent and mill in bronze and, with the 
exception of the mill, they all have for tyjie the sover 
eign’s head and the mark of value In connexion with 
thiH coinage there has been issued since 1895 a “trade 
dollar” for siKcial currency in the Straits Sttthments 
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and Hong Kong in luu of the M(xi(aii dollar, the 
acofc^ty of ^\hi(h was a consuhrabh hindraiue to trade 
This com, uhi(h IS struck at the Jloinbay mint, shows 
on the obveisc llritannia holding a tiidint and shield, and 
on the rc\erse within an ornaiin ntal design the denornina 
tion la Chinese and Malay (I ig 11) 

euisonly at the coinage of Africa, it 
may pe%oted that sinei 18S5 hgyjit lias adopted a gold 
standaid with tlm gold pound of 100 jnastres as the unit 
of account The piastie is no longc i divisible into 40 
paras, but into 10 <uhr el q\i^)(he oi tenths The types 
arc similar to the) Turkish money, and though Ixaring 
the legend “stiuck at Cairo” the coins are leally iiianu 
faetuud at sonic lMu()|san mint 

Ahqmuui In Abyssinia since 1891 there has Iwen a 
stive 1 coinage forme cl on the basis of tJm Austrian Main 
riieiesa elollai The eoins uic, in the Uilan 

(-adolhu). A, }, and J and in coppu^ the quadu 

and \ and } qunche M’hc > slicjw on one side the head of 
the king, and on the other a bon holding i bantu i 

Zan^ifm Zanzibar has also issued a dollar of the 
fixed value ot 1 in|K(s and 2 annas, uul i copper com 
callod ( 1 U»th dollai) 

Sioiitn "9 he All lean eoinuges which have attracted 
cxecjctional attention are those of tho Sudan and thei 
►South Aliicaii lb public The formei dates fiom 1889, 
vvlien the Mahdi stiuek tlm pound ot 100 piastres m g(»1el 
and the 20 pnsties in silvei, of the same type? as the 
hg>ptian coins, but on the silve?i piece? were? placed the 
woiels “ Il> oieie r (ff tin? Mahdi,” but no mint name ills 
siueessor, Abdullah, stiiiek puces of 20, 10, 9, 2, and 1 
plastic in silvei and 10 puas m copper, but no gold 
99ie> beai the name of the? mint, Omelurman, and tho 
vvoid nmkhul^ le, aeeeptid At first tho silver coins 
we 10 ot () ])aits silvei and J eopi>er, but in a few years 
the?y were so debased that they ele gent late d into mere 
pioeves ot eoppti w ished with silver The last issue? is 
dated 1897 (Mi 1119) 

TKinmtal — The fust attempt at a aepaiate coinage m 
the Tiansvaal vv vs lu 187 1, when Preside nt Bulge rs lasued 
sovereigns oi pounds showing liis pen trait on the obverse 
and the slue lei of the Ue])ublK on the ie\e*ise They wore 
Htriiek hy Messis Heatem of Biimingham, but as each pitce 
of the cm rent value of 20s cost 208 to strike, only jC 680 
woitji was issuc?d, and but fe w of these ])asstd into circuhi 
tieni, be ing pi-eservid as eiinosities No fiuthor attempt 
was made till 1891, when Piesultut Kruger induced tho 
Ibiad to order a coinage m gold, silver, and bronze after 
the Knghsh standard The fust issue occurred in 1892, 
end e onsisted of the }>ouud and halt |K>und in gold , the 
crown, half crown, florin, shilling, sixjieucc, and threepence 


in silver , and the penny in bronze They are all of the 
same iyjye as the j>oun(l of 1874, but with the portrait 
of President Kruger on the obverse The first issue of 
tho iK)und, half [xiund, and crow n was minted at Berlin, 
and a curious mistake was made in the anus of the 
state, the waggon being represented with two shafts 
instead of with one This blunder was soon noticed, and 
a reeoinage took place m the same year at Pretona 
Ai 1 noun IKS - Qreek ftc Colni --Cataloqm of Greek Co%7i^ m 
the lir Utah Muh( inn 22vo1h (in progiess) -'B fiJ), B V Historm 
J^mnorum a Manual of Uieek I^i innismattcs — IIlli, G 1 
Handbook of (hid and Homan Coins — I M HOOF Blumer, 1 
Monnaus Grecqiies F Lts Ptrses Ach^n^nides^ drv 
J es rois de Syr it d irtnmu rt d( Commaqhif — SvonoNOH, J N 
A vmiHinatiqne df la ( letr am tenne — Mi itEi h and OHABeum i ki 
M A Lf 8 Monnaus Gauloi^uH Eoman.— Bahj ion, > Monnaus 
de In JJpuhliqac romatne, 2 vols — CoilEN, B Monnairs frappi^t ^ 
dans I emjnre Tumnin 2Tid edition 8 vols MediSBval — Bflfori 
A DF I es Monnaus M^rinnnqiennes^ 5 vols — Heiss, A Lis 
Monnuu s des rois Wisiqoths d Lspagne — G viiiFi , E Les Monnaus 
loyales de 1 utnu sous la rate ( arolinqienne — Dasnknbeho, H 
J)tr di itischin M iauen del Sathsischtn and Franlisehen Aatserzeit 

— Se HU MiiFi e FI (r A V 7)1 ismatique de I 0) lent Latin — Enc Ei 
A , and Sei i u f R 7 raiG de Aumismalique du Mosfen Agt^ 
2 vols — CaUtlnque of Anqlo Saxon Coins in the British Museum 
2 vols Modem — IIawkink T Sxher Coins of England^ 8rd td 

— K>NVe»s R I I Gold Coins of England — f ill EBEi H A 
Haiuihook of the ( oim of Great Britain and Inland — Hoffmann, 
H Les Monna us ? oyales de h ranee ^ jusqu a Louis X FI Oriental 

— Catalogues of Oriental^ Jmlian^ and lersian i^uina in the British 

Museum — Oi nmnctiam, Sii A ( oins of Ancient India to the 
7th Cnituiq A i> ( oins of Medterval India to the Muhammadan 
( onqnesf (ll A G ) 

II Med VIS 

The art ed the medallist develojied during the list 
tluity ytais of tho 19th century Ixyond most of the 
otlui fine arts, eonseeiufiit on the growing taste of the 
public and tho eiitics The medal — as it is understoeal 
to dll) * enjoys a lift entirely independent of the com 
on the? one hind, anti, on tlu eithei, of the Beul])tuieel 
iiitd ilium, or lias relief, anti its unistenee is ono of tlu 
plu nomen i in xit witnessed by the present generation 
It is in Inane e that it has iisen to the greatest jierfection 
IS it IS in that eountiy most wieleiy appieciated and 
most effeetudlly supjiorted Its jiupuliuity there is well 
nigh universal, it is estoeinod for its appropi lateness 
not e>nl> for mcmoiiils of popular events and of public 
men, but also for piivate celebrations of all kinds, and, 
thioiigh religious allusion (communions, fetes, saints' 
di\s, and the like), foi the gratification of tho pious 
Othei nit ions, in a degiee far inferior, aie producing 
nudillists and medxls m number, but none appioathes 
m exeellenee — in artistic feeling, treatment, and sensitive 
luss of execution— tho ai lists and the achievements of 
France lu Fngland, although the Royal Academy seeks 
to e?nce)ui igo its students to practise the art, the prize it 
otic is commonly induces no competition The art of the 
medallist is not projxil) appreciated oi understood, and 
leeeivts little or no 8up]>oit The pievailmg notion eon 
ctrning it is thit it consists in stamping cheap tokens out 
of white metal or bionzt, on which a design, more or less 
vulgar, stands out in frosty relief from a dazzling, gbttcr 
ing liackgiound These? woiks, even the majority of mill 
tary and CIVIC medils, demonstrate how the exquisite ait 
of the KeuaisMinet had been degmded m Kngland — almost 
without jirotest or even recognition — so that they are, to 
a work b) Roty or C9iaplain, what a nameless daub would 
Ix/ to a picture by Itembraneit or Velasquez, 

It IS piol>able that Taeques Wieuei (died 1899), of Bel 
gium, was the last of the niodalhsts of note who habitually 
cut hi8 stee I dies entiu?ly with his own hand without assist 
anco, though others m some measure do so still The 
fact IS that although most modern workers, exclusively 
medallists, have themselves cut dies, they nowadays take 
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advantage of the newest methods^ and the graveur eH 
inedatUes has become simply a mSdatlleur His know 
ledge of effect is the same — ^though the effect sought is 
<lifferent in earlier times the artist thought chiefly of his 
shadows , nowadays he mainly regards his ^danes Other 
wise his aims are not dissimilar ^ but he sees no object 
in })iirsumg the slow, laborious system that was formerly 
j)ractised, when he can gam freedom, save time, and in 
crease effect by seizing the ad\antagts offered by recent 
inventions At the present day the medalhst, after making 
conscientious studies from life (as if he were about to 
jiamt a picture), commonly woiks out his design in wax, 
or similar substance, upon a disc of plaster about 12 oi 

14 inches in diametci hrom that advan(ed model a 
simple mould, or matrix, is made, and a plaster cast is 
taken, whereupon the artist can complete his woik in the 
utmost jierfection Tht n, if a struck medal is lecjuired, a 
steel cast is made, and fiom tliat a i eduction to the size 
required for the hii il work is produced by means of the 
machine — the tow a rhhme It is this machine whu h has 
made possible the modern revival, and has revolutionized 
the taste of designers and public alike It was invented 
by Contamin, who bised it upon that toui d, portrait 
which Houlot produced in 1766, and which helped to fame 
^>tveral engmveis now celebrated This machine was first 
exhibited in I’aris in 1839, and was sold to the Munich 
AImt, while a similar invention, devised at the same time 
by the English engraver Hill, was acquiicd by Wyon for 
X2000, and was ultimately disposed of to a jirivate mint 
in Pans hrom tliat city comes the machine, liascd by 
the French inventor M Ledrii upon the two already 
lef erred to, now in use \t the Royal Mint in London A 
well served medallist, therefore, need trouble liimwlf now 
adays about little beyond the pnmaiy modelling and the 
final result, correcting with his own hand only the slightest 
touches — refining, jK rfecting— but sometimes merel} (oii 
fining himself to giving his directions to the professional 
engraver ^ 

The great majoiit> of the artistic medals at present in 
tin world (in the great collection of hranci theie is a 
total of not fewer than 200,000 medals) vro cast, not 
struck There is m them a chaim of surface, of jiatina, 
of the metal itself, which the struck iiiedil, with all tht 
added beauties which it allows of delicate finish and 
exquisite detail, can haidly give On the other hand, the 
])roduction of the cast medal is much slowei, mueh more 
uncertain , aiKl tht number of fine copies that ean be 
liroduced is infinitely smaller All the eaily medals were 
cast, liemg first modelled in wax, and then cast by the 
are pet due (waste wax) process, and were usually woiked 
over by the chaser afterwards, indeed, it was not until 

^ 1 he nu thod of preparing the dies, Ac , is tlie same for medals 
ns for coins save that for larger and heavier work more strokes an 
required, as in the case of L Coudray s popular * Orph^e — rather a 
s( iilpture relief than a medal The dies are capable of a great yield 
l>efore becoiniiig (juitc uoru out, it is said that no fewer than three 
million copies were struck of Professoi 1 lautenhayii s Austrian 
inbileo medal of the Pmperor Francis Joseph In France, Ihoneher a 
perfected maehint, Mibstituting the lever for the svrew, has lieen in 
use for coins Mime 1844 but for the striking of medals the samo old 
fashioned scicw press is retained which hofl till then been employed 
hoth for coins and medals since the time of I oiiis XIV In its present 
foim the machine consists of an iron or bronze iramc of which the 
upj:»er part is fitteil with a hollow screw wherun works an iiintr sirew 
This screw, moved b> steam or electricity, drives tho dies, set in iron 
collars, so that they strike the blank placed between them So docile 

15 this powerful machine in the hands of the operator, that it can 
deliver a strong blow to produce a high relief, or a delicate touch to adcl 
the finest finish In the Pans mint, where the striking of the beaiiti 
fill modern medals of France is an important undertaking, yielding 
considerable profits, fourteen screw presses are at work, and the biggest 
and most recent machine can strike large medals with comparative 
case and rapidity A hydraulic press of nearly two iinllion pouuds 
pressure is utilized for testing the dies 
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the beginning of the Ibth century that dies, hitheito 
uoed only for toms executed in low n hef, were employed 
for larger and lioldci work The mcdalhstH ot those days 
always cast in bronze or lead, and only piocecded to nsc 
silver and gold as a luvurioua taste iKgan to demand tiu 
more precious mitals There is little doubt that tin 
material to be pitfcired is dull silvti oi nahh — s<iiid 
blasted), as the woik, with all its vaiiatioiis ol light and 
shade, can Ik liettci seen in Uiedelicatt gu> ol the smfne 

The medal, puqieily considircd is not sciiljduri 
Vasari was happy in his dehiiition when lu dtstrilxd tin 
medallic art as the link Intwiin sailptuie nul painting, 
that IS to say, imnting in tlu lound with ilu lolom lelt 
out IzsH seven than sinlptiin, it lucd not U loss 
dignihed, it is bound down by tin convuitions oi low 
leliet, and by compulsions of ioni})osition ind design, 
do|Kndent on shaiie, fiom which sdilptuie, even wlun tlu 
relief is tho lowest, is in a great mcasiiK fue Jn tlu 
medal, otherwise than m sculpture, eliboiatt iieispcttm 
and receding planes aie not out of jihue The gt nms oi 
the modern Frenehnmn relielled against tlu rule that loni 
monly goveiiud the medal dining the decukiuc, ind has 
tiiumplied in his uvolt, justify mg the jiraetui b> his 
success Tlu modem medal and the pfagiotfe uin at 
liemg deeoritive yet vigorous, retutnt and digiiifioil, 
delicate and teneki, grieetul and jmro it may Ik, uid 
eiften is, all these in turn Imignuition, t iney, symhedism, 
may alwiys Ik brought into play, illud to i sense of 
loim and eoloui, eif aiiangement and execution Ry the 
dcmdnstiation ot these qualities the aitist is to Ik dilieren 
tiihd from the skilful, meehinual the sinkei, who spreads 
ovei the art the blight of his heavy and insuisitivi hand 
and bum So with jiortraituie Aieuiite likeness of 

featiiH as well as eliaraetei ind exjuisMoii ire now to 
Ik louiul in all tint woiks, such is aie sei/etl only by 
an aitist oi keenly sinsitivt temiKianient It is thus 
that he easts the events and tlu a< lions of to d ly into 
nu talhe history, beautitully seen and ( xqmsitely letoiekd , 
thus that the fignii on tlu modal is no loiign i men 
seiiljituresqne Hyiube)!, hut a thing of flesh inel lilood, siiivt 
and graceful m comjiositiou, and as jikasmg m its purely 
elecoiative design as imagination can msjnii oi i \ inipk 
suggest It IS thus that tlu art, while ofteung easy 
ine^ris of iKrmanent nunional, has illniekd to men of 
lestncted means the tageily seized ojqioitimity ot foinnng 
small collections of masteipieees of ait it a sinill oiithy 

]*taiuc — In Inincc tlie rMunpli ol Oiidiiu lomin#, afn i tint 
of David d Angeis did iiimh to itvolutioni/o tlu spirit dunimtin,^ 
tlu modern lutdallist but Chapii, by Ins ♦«sintmll> modi in 
tieatincrit, did moio To Ponsrainu (pupil ol ()udiiu)i‘i tliufly 
due tlie idea ot itiideiiii^^ wat the giouiui as w^ll as the Hiib)tct on 
the medal, the HupjiriHKion of tlu raise d iini, and the aliandoii 
mont of tlu tyjK)giaj)hio leitoiing hitheifo in vogue, togiUui 
with the mfdianiLal regulaiity ol its arrangi incut Ihgtoigc, 
with his somi pictorial tioalinent was followid by Damd Diijniis 
w hose dclieato and pi ay till fun ey 1110081 i iilirely juetorial, maktjK 
us forget nliki tlu mate ml and tlu die I ( ( hajilam is iiiiHin 
]>as8(d as a modollei ol iiobb luads, induding those of fom 
piiHidents ot the IreruJi Rejmblu Maiiunhon, Casimir P« i iti 
laiirt, and Louhet— and Ins nllegoiual designs are hiidy imagined 
and admiiably vvoikul out (sfi Plate), but L Oscai Roty (pnpil of 
Ponseaimo) is at Ilu head of tlu whob modem school not only b\ 
virtue of alisoluti inastciyot tlio tuliriujuc of his ait but also of 
liisoiiginality of ariaiigemcnt of the jioetu diaim of his svmbtdism 
and Ins allegoius the delioatc laiuy tlu exmiisit* toiidi tlu 
chaste ness and pinily of tistc — wedding a iiiocuin scntimtnt to 
an obvious feeling for the Greek Though exjnessly less vnilo 
than Chaplain, Roty is never effeininatc To ftoty belongs tlu 
Cl edit of having fust revived the form of the ptaqueite oi i<U 
angular medal, whidi had beta 'ibaiuloiied ami foigottfii ilong 
with many other tia<Utious of the Keiiaissam< (see Plate) Others 
there are of great tilent who do not octupy so Ingh a nosition 
Alpli^ Dubois, Lagiange, and Borrel must he mentioned among 
those w ho are understood to engrave then own du s I ollow ei s oi o 
to bo found in Mom hon, leehevnl Vciiion Hum Dubois, Patey, 
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liotuc (»eo Plate)— all atciling attiaU if not theniaelvi^rnnovatm^ 
McilalliHtH of inoie ntriking oiiginahtv but less fiinaht and of fkr 
)<8H tlogatict, rut Mirbrl Ca/ini Levillam (who loves as much as 
Ikndimdh to makr over display of his knowledge of muscular 
aiintoiny) Cliarpontur and their school, who aim at a manner 
winch iiiakcH hss demand of highly edurated aitistry such as that 
of Kot> or of Chaplain It is learned and accomplished in its 
way hut lumpy in its result, breadth is gained, but refinement 
iiid distinction arc in a groat measure lost It may be added — in 
4 1 dor to give some idea of the industry of the modem medallist 
Hiid the UKOUiagemdit accoided to him— tliat Utween 1879 and 
1 MOO M Koty ( xeoutod more than F)0 pieces ear h having an obverse 
md a rr versr 

Aunt) id — I he two leading medallists of the Austiian school aic 
losrf Inntonhayn (sec Platr) and Anton Scharff, both highly 
arcomplishod vet ncithm displacing the hic,hcKt rpialities of taste, 
ability, and “keeping, whuh diHunguislu s the hrench masters 
About 310 pieces hav( come fioni the hand of Anion Scharff 
Stefan Sdiwartz, bran? 1 nwlik, St iiiiek Maisrhall, and I Tauten 
hayn, junior, are the onl> other artists who have iistn tocminenoc 

OfrniaHff — A ehaiaotnistically floinl style is hue cultivated, 
sin h as h inlK itself to flu ( lahoiatc iKatnunt of costume, armonal 
hiaiiiigH, and the likr hut ddnuej distiiK tion, and the highest 
rxrdhiin iii moddlin^ and dt lughtmaiiship — cpialitns which 
should a(<ompan\ ivcn the most vigorous or elaborate designs — 
m lacking in a guul degiri Profs Hildc brand and Kowaizik 
hut wi ought some of tht most aitistic wotks there produced 

JiiUjLum —Although sculptuit ho gieatl} flourishes in Belgium, 
rnedul work hIiowh little nioniisc of iivalliiig that of Frame Tiu 
iiifludicf of the thiie niothers Wiemi (facques, Ltojiold, and 
Ctiaihs) good medallislH of the old sdiord — has not yet been 
shaken «)il 1 lu lemaikahle aidiiti ( tuial strns by the fust 
named, ami the (oinnge of the scroml, ]ia\c little afhnity with tin 
spiiit of tin iiiodun imdal Lemairt has jicrhapH done as well 
is luy, f»dlow(<l h> Paul Dubois, 1 Dilhns (a followci of tin 
Fnuch), ( Driidse, ami Viiivotto (see Platt)— whose ployiref/r 
toi the BiUKHdH l<\hihitiou award (1887) is ouginnl, hut moK 
adinii ihh ill design than in liiiish 

Uulhtml In llollaml iiof vcij much lies htcinloue Patiiotisiii 
has <alhd forth many medals of the young quten, ami tlu licst <d 
tin in ait doubtless those of Bail van Hovi and Moitinaii Baais 
IS i tiioie Miile aitisi who follows Chnjdiin it a distamt 
NVuimki is intdcstnig foi the sake of Instill) Ncthcilandit 
iiiaiimt tin iin<oiL,nn1) is not unpleasant 

Sluif -fin nn dal IS also popuhu in 8wit/oiland Hen 

Bo\> IS tlu h idti of tin Bicndi tiadition, and Hans hrei of a 
TOOK national sditinnnt Pht last named howexcr, is more it 
III ukahle as a it n uahst than as an oiiginal aitist 

(hmi Ih lUtid — In England only two nudallists of uputi can be 
counft d who plat tically tontim thdiisclvcs to tluii ait — it W de 
Saullcs of tlu Koval Mint Inst known hy the Duunoml Tubihe 
medal of Qiietn \utoiiaaiid by his medal of Sii Gain it 1 StokcM, 
and trunk Bowclun (su Plato) by that ot Ihonuis lluxlo) Ibest 
artists both cut then own (lits when mutssaiy Emil huchs 
woiking in tiiglaml in the rnanmi of the Frtmh medallists, but 
with gitaioi fieedom than is the v\<mt of tin oldti sdiool Ins 
prodmoel sovoial evamph s of the art theim<lals tomiuemoratui 
of the South Aft lean wai ami of Qmon Vutoni (two veiMOiis) all 
of 1900, ami man) pm tint iukIuIm and phupiettis of small si/t 
ha\o tome from tiui saiiu hainl Beside s tin st tlu It iding h nglisli 
sculptors have piodiu t d nu dais -Loiel Leighton P li A , Sii b dwiinl 
Foyiitoi P ll A Hamt) 1 hmiivdoft, H A 3 Bioik KA Onslow 
told, K A , (i tiamptoii AKA, ami ( OMomhe lohii AKA, 
hut prattisiiig inoio toiitinuall) in stulptuu tluy do not claim 
lank as medallists, not have tluy sought to acquire that i lass of 
dt xtcrity which constant linhit alone can give Alphonse Lcgi os, 
who has cast a ceitiiii number of jHutiuit medals is usually in 
clvuleil ill the turn h selmol 

VnUtd States —Among Aineiuan imdallisis AugustusSt Oaudens 
(see Plato) is peihaps the most pioniinent hut he is not strictl) 
speaking, a medallist, hut u seulptoi who eaii model in the flat 

Auniounii-H 1 Pa i kps Wfiimi Medah and Medalhons 
<)/ the I9t/i iilatinq to fmf/and by /'oteiyii Artiits 

Loudon 1SM4 Koufh Makv I ho Ken usance of the Medal 
ill tramt, Jht Stndto vol xv 1898 M H Siifimav 8 
“tiuik Bowehei, Mtdnlhst with sonic Conimeiii on tlu Medallie 
Alt ffn Miuja-im of Ait tibruaiv 1900 — Sptnl and Aoax 
MonOUq Summnatic Cinuta) 1892 onwards (m htighsh 

treiuh, and German) — Roe i ii Mak\ Jrs MA^latUeun hran^cun 
depHiH 1769 Pans, 1897 , Je^i MMailiciiiH Fran^if Contem 
poiatuH (Plates) Pans, 1899 In Monnair de Pans d I txposi 
turn Unwerselle Pans, 1900 ( cni in^ di Numtmaiimie Fran 
fereir 2 vols 189) 95 —t Ma/kioiti / 0 Foty Pioyraphte 
et iataloqne de ton (Ftme Pans 18M7 J F (haplatn 
Bunfraphte et (Jataloyue de I (hmre Pans 1897 — I)i H J DE 
IXiMPilKi DF CiutFEiif Jes MMailks tt Plaquettes Afodemes 


Dutch and trench) Haarlem, 1897 — A R V Loehr. 
' Wuner Medailleure^ 1899 Vienna, 1899 — A Lichtwaik 
“I^c Wiedererweckung der Medaille, Pan, 1895 (pp 84-40) 
1896 (pp 311-818) — Bu Modeme Medaille (a monthly magazuu 
paneim) Vienna — L Forhek Biographtcal Ihetioiiary of Medal 
vol 1 A-D London, 1902 (m H 8 ) 

Nuil0AtOI1y a market town m the Nuneaton parha 
mentary division of Warwickshire, England, 22 miles east 
by north of Birmingham by rail Stone is quarried in 
the neighbour hood, m which are also coal and ironstone 
mines Kecent buildings include public ofhccs (1897} 
and free libiary (1899) The making*of drain-pipes, tiles, 
and blue and red bricks is a considerable industry, besides 
those for which the town is more generally known Popu 
lation of parish (an uiban district) (1891), 11,580 of the 
extended urban district (Nuneaton and Chilvers Coton} 
(1891), 15,297, (1901), 24,995 

Nupe. Sec NiciKRiA 

NurSinborSfi a town of Bavana, Germany, dis- 
tiiet of Middle Franconia, on the Pegnitz, a tnbutary of 
the Mam, and 1 24 miles by rail north by west of Munich 
The town has lost a good deal of its media3va] character 
th] ough tlie demolition of large portions of its walls, though 
eonsiclei iblo sections of them still remain In 1898 and 
1899 more than a dozen outlying communes were incoi- 
pointed, with a total population of 33,448, namely,. 
Sundersbuhl (3871), Erlenstegen (1031), Giebitzenhoi 
Lichtenhof (5077), Glaisharnmer (5378), Grossreuth (two 
communes of 711 and 1363), Xloinrcuth (1053), Hofen 
(1941), Mogddorf (2414), Schmeghng (2263), Schoppers 
hof (2271), Sdiw email (2640), Thon (403), and Wetzen 
dorf ( 1029), thus extending the area of the town from 
2805 to 1 1,700 acres Amongst modern structures are 
the new building (1894-96^ for the Ba\arian Industrial 
Museum, the new wing (1884-89) of the town hall, 
dinst^s Church in the suburb of Steinbuhl, the post office 
in the Hebald quaiter, the market hall in the Hag {Trbdel} 
Market, the massive bridge connecting the suburb of St 
JohanniB with the suburb of Gostenhof, the industrial arts 
school, the monument to Behaim (1890), and three artistic 
fountains The Walpurgis chapel, a portion of the Buig 
gravian castle, destroyed in 1420, was restored in 1892 
llie Gennanic National Museum has developed into one 
of the largest and most important institutions of its kind 
in all Germany The most notable of its treasures 
emlirace prehistoric remains, sculptured monuments of the 
15th and IGth centuries, a picture galleiy containing 
especially German works of the 15th and 16th centuries, 
and collections of domestic furniture, dress, plaster casts- 
of sculptured monuments and tombs, instruments of torture, 
glass and pottery, weajions and armour, musical iiistru 
ments, scu ntihc and mathematical instruments, industrial 
models, and so foith The municipal library now contains 
70,000 volumes and 2000 MSS Amongst the educational 
and charitable foundations should be mentioned the natural 
history museum, the Hothermundt collection of antiquities 
and plaster casts, the municipal archives, a technical, an 
industrial art, and a commercial school, and blind and 
deaf and dumb asylums The ancient linden tree in the 
castle courtyard died in 1893 There are two parks,, 
the town paik and Uosenau The industries of greatest 
imixirtance are those concerned with the production of 
goldsmiths’ work (1100 operatives), machinery (2500* 
oi>eratives), pencils, colours, and brushes (3200), litho- 
graphy, Ac. (1500), mathematical and scientific instru- 
ments (1000), and toys (700) Many industnal establish 
ments have moved outside the city, so as to get the 
advantage of the electric geneniting works on the river 
Pegnitz below the town In 1882, and again in 1896, a. 
large industrial and ait exhibition was held at Nuremberg,. 
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and in 1885 an international metal exhibition 
berg still remains the chief hop market in the middle of 
Europe, and also has a largo wool market Population 
(1890), 142,590, (1900), 261,022 

NlirsinS'* — ^Thc development of sick nursing, which 
has brought into existence a large, highly skilled, and 
organized profession, is one of the most notable features 
of modern social life To deal adequately with the subject 
in all its aspects would require a treatise, which still 
remains to b^ written, though Sir Henry BurdetPs various 
publications go far to sujiply the want Only the more 
salient points can be touched upon here 

The evolution of the sick nurse is mainly duo to three 
very diverse influences —religion, war, and science — to 
name them in chronological order It was 
HiMtory religion which first induced ladies, in the earlier 
centuries of Christianity, to take up the care of the su k 
IS a charitable duty distinct from domestic nursing, which 
is one of the natural functions of women in all ages and 
among all races The earliest forerunner of the great 
sisterhood of nurses of whom we have any record was 
Fabiola, a patrician Roman lady, who in A d 380 founded 
a hospital in Rome with a convalescent home attached, 
and devoted herself and her fortune to the care of the 
sick poor She had a rival in the Emiiress Flaccilla, the 
pious consort of Theodosius I (ad 379-396), who also 
personally visited the hospitals and attended on the sitk 
Some sort of hospital, or at least dispensary, system, with 
medical attendance by public officers, can be traced to a 
far earlier date in Egypt, India, Greece, and Rome but 
that is a different (piestion Organized nursing does not 
appear to have formed any part of medical treatment, 
except in so far as the deacons of the Church attended on 
the poor, until the 4th century of the Christian era 
After that date the employment of women for this purpose 
must have developed rapidly, for in the reign of Honorius 
(a d 395-423) six hundred women were engaged in the 
hospitals of Alexandria These institutions were managed 
by the cltrgy, and throughout the Dark and Middle Ages 
tlie hospital ind nursing systems were connected with 
religious bodies Nurses were provided by the male and 
female monastic orders, an arrangement which still con- 
tinues in most Roman Catholic countries, though it is 
gradually being abandoned through the increasing demands 
of medical science, which have led the hospitals to estab 
lish tr lining schools of their o\in The names of the 
oldest foundations which still survive, such as the H6tel 
Dieu in Paris, St Thomis’s and St Bartholomew’s in 
London, the order of St Augustine, and (in the form of a 
modem revival) that of St John of Jerusalem, sufliciently 
indicate the original religious connexion The order of 
St Vincent de Paul, founded in 1633 for the express 
purpose, 18 still the largest nursing organization in the 
world. Even m Protestant England, where purely secular 
ti lining schools have reached their highest development, 
tilt generic title of Sister, alike prized by its holders and 
honoured by the public, remains the popular and pro 
ftssional synonym for head nuise, and perpetuates the old 
association Nursing, as a ix)pular or fashionable occu 
pat ion, 18 not a modern invention Sir Henry Burdett 
(juotes an order, dated 30th May 1578, directing the 
Master and the Piior of the H6tel Dieu ** not to receive 
henceforth my novices without speaking of it to the 
com|)any, because there are an excessive number of nuns 
and novices, who cause great exfiense to the said Hdtel 
Dieu ” He infers tliat they suffered from a plethora of 
nurses, or, as one might say, “a plague of women ” In 
Protestant countries a secular nursing system came m 
with the Reformation The staff appointed for St Bar 


tholomew’s, on its re establishment by Henry VIII in 
1544, consisted of a matron and twelve nurses, who wem 
domestic occujiations >^hen oft duty Thus 
nursing became a menial oftice and an inferior means of 
livelihood, adopted by 'wonun of the lower orders without 
any training or s|)ecial skill , and so it continued down to 
the middle of the 19th century, when a new movement 
l)Cgan whuh was destined to revolutionize the status ot 
the nurse 

Its distinctive feature was the systematu training of 
nurses for their vocation PrcMoush a uitain amount 
of regular instruction had no doubt Wen givui lure and 
there by individual physici ins and surgeons , h ctures to 
nurses were delivered in tht Now \ork Uospitil as early 
as 1790 But these were isolated efforts Such skill as 
nurses possessed was picked up in the wards No quali 
heations were required, nor null ed w ould they have been 
forthcoming, so low had the calling sunk in public estiina 
tion The credit of inauguiating the new order of things 
belongs to Germany, and here again the religious influence 
came into play The beginning of the modern system 
dates from the foundation of the institute for training 
deaconesses at Kaisers werth by Pastor Fliednor in 1836 
It 18 true that State training schools for male nurses had 
previously existed in Prussia, the oldest having been 
founded at Magdeburg in 1799 , but the employment of 
men in hospital wards is a feature of the German system 
which has not been copied by other advanced countries, 
and seems to be in piocess of abandonment in Germany 
It is a heritage from the Middle Ages, when the Knights 
Hospitallers undertook tor men the duties discharged m 
fi male institutions by the nuns The male schools there 
fore stand somewhat apart, though they mark a stage in 
the evolution of nursing as the earliest regular training 
Lsbiblishments The Kaiserswerth Institute, on the con 
trary, had a far i caching and lasting influence, and may 
fairly claim to be the mother of the modern system Eng 
land, in particular, owes much to it, for there Florence 
Nightmgale acquired the practical knowledge which 
enabled her afterwards to turn her remarkable gift of 
organization to such brilliant account The example of 
Kaiserswerth was soon followed, and not in Girmany 
only In 1838 the Society of Friends founded a nursing 
organization in Philadelphia, and in 1840 Mrs Iry, a 
member of the same community, staited the Institution of 
Nursing Sisters in London In 1857 the nurses attached 
to it numbered ninety They received thtii practical 
training at Guy’s and St Thomas’s Hospitals On the 
Continent institutes for nursing deaconesses were founded 
at Rtrasburg, Utrecht, Berlin, Breslau, Konigsberg, and 
Carlsruhe between 1842 and 1851 In London a Church 
ot England training institution (St John’s House) was 
opened in 1848 There were three classes — (1) sisters, 
(2) probationers, (3) nurses The nursing at King’s 
College Hospital was for many years undertaken by this 
society, whose members were trained at the hospital 

The training system, thus inaugurated on a semi 
religious basis, received a new imjjetus from the Crimean 
war, which was furthei emphasized by the Civil War in 
America and the subsequent great conflicts on the Con 
tinent There Is, of course, a natural connexion between 
nursing and war, which provides a largo supply of surgical 
cases in need of ministration, and the Crusades, in 
jiarticular, had raised the care of wounded warriors and 
toil woin pilgrims to the level of a pious duty But 
the Crimean war had an unprecedented effect on public 
opinion This was due to several causes One of the 
most important was the publicity given by the press, and 
notably by The Times newspaper, to the details of the 
campaign It brought home to evtry one the realities 
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of warfare and the enormoua loss of life through sicknesi, 
besides disclosing grossly defective orgamzationu The 
despatch of Miss Nightingale, with a staff of trained 
nurses, to su|)cnntend the ^ministration of the military 
hospitals was the direct result, and it fonncd a new 
departure which riveted the eyes of the civilized world 
The work undertaken and accomplished bj this lady was 
far more important than the mere nursing of sick and 
wounded soldiers She had grasped the principles of 
hygu no, which were then beginning to be understood, and 
she applied them to the reform of the hospital adrninistra 
tion but the sentimental aspect of the ox])ermicnt was that 
which chiefly arrested popular attention 11i< picture of 
the delicate lady smoothing the sick soldici’s jullow did 
much to olevato the hospital nurse’s calling m public esti 
mation, and in a mcasurt revived the fervour of earlier 
<cntiiric8, though with less lofty motives The same 
stimulus was felt in Russia, where ladies also devoted 
their services to the military liosjutals Jt would be out 
side the scojie of this aitick to trace the effect of the 
movcmint so begun on the eaio of tlie sick and wounded 
in war That liclougs more projjerly to the subject of 
war It must sufhee to say that, while on the popular 
Bide the (Viiiiea led to the Red Cross oigani&ition, on the 
olheial side its hssons have largely lieen forgotten, es|Xici 
ally in relation to tlie pnvention of disease among armies 
in tin held In civil life it had i maikod effect in stimu 
lating the training movement and laising the status of 
the nurse , but substantial results were only obtained by 
digncs Jt was not until 1860 that the modern hospital 
s( hool system was de finitely inaugurated by the opening 
of the Nightingale bund School at St Thomas’s Hospital, 
founded with the money subscnlied by the Ilntish public 
111 recognition of Miss Nightingale’s national services, and 
worked on principles laid down by her In the meantime 
several nursing sodctios, in aeldition to those previously 
mentioned, had been founded in England and elsewhere 
Among them the Radtn Ladies’ Society, founded in 18^9 
by the Grand Duthiss Luise, deserves mention Ip the 
same year the first distru t nurse began work in Liverpool , 
and in 1865 the rtforni of tlie much negltcted workhouse 
nursing was inaugurated by Miss Agnes Jones and twelve 
nurses from St Tliomas’s, who took uji the work iii 
Liverpool At this time England took a decided lead, which 
she has never lost Other countries gradually followed 
In Germany the Albert Nursing Society was founded by 
Qiioen Carola of Saxony, and the Alice Society by the 
Giaud Duchess Alice of Hesse, lx)th m 1867 In France, 
where the nursing was comparatively well jierformed by 
till religious orders, no change was made until 1877, when 
a. tiaimng school was ojicnod in Pans by the municipahtj , 
and two others by the Assistance Publiquo, in connexion 
with the Salputnlre and Bicfitro Hospitals In the United 
States schools were opened in New York, Now Haven, and 
Boston in 1873 The British colonics, Austria, and other 
European countries followed some years later 

It remained for the third influence to complete the work 
begun and to develop systematic nursing to its present 
dimensions Since 1880 the increasing demands of 
medical knowledge ha\e well nigh revolutionized the 
craft in the home, the hospital, and the workhouse A 
large |>art of the change may be summed uj) m the 
words “scientific cleanliness ” It enters into all kinds of 
nursing, general and special it is the very life of modern 
surgery, and it is virtually synonymous with hygiene or 
sanitation And scientific cleanliness is quite incompatible 
with the old style of nurse There are also other improve 
ments in knowledge, which on the one hand emphasize 
the importance of good nursing and on the other raise the 
standard of education, mtelligence, skill, and trustworthiness 


required for its attainment The outcome of all this has 
been to raise the dignity of the calUng, to mduce persons 
of a suj^ierior class to adopt it in increasmg numbers, to 
enlarge the demand for their services, and to multiply the 
means of educating them These changes have taken 
effect in all countries, though in unequal degree Informa 
tion 18 defective with regard to the present state of things 
in some of them, but full details are available for Great 
Bn tain, and some indication of the systems prevailmg 
elsewhere can lie given 

Nursing does not appear to be regulated by law in any 
country , its organization is voluntary, and even in State 
or municipal institutions is dependent on the 
direction of the administration In Great 
Britain nearly all the general and special hospi- 
tals and many of the poor law infirmaries offer 
systematic professional training to nurses According to 
Burdett’s annual hand book (7’Ae Nurntig ProfeBvioi^ for 
1902, there are 137 such training schools, having over 100 
beds They are thus distributed — England 114, Scotland 
13, Ireland 10 Of those in England, 37 are in London 
and 77 m provincial towns In addition to these 114 
major schools there are about 350 minor ones, consisting 
of small general hospitals and disjiensancs, special hospitals 
of various kinds, and other institutions The provisions 
differ considerably in detail, but in the larger schools the 
system is uuifoim in all important respects Candidates 
must l>e between 23 (sometimes 21 or 22) and 35 years of 
age, and must produce satisfactory evidence of charaettr, 
education, health, and physique , after a personal interview 
and one, two, or three months’ trial they are admitted for 
three years’ training During this period they receive 
regular instruction in theoretical and practical knowledge, 
and have to pass jieriodical examinations At the end of 
it they are granted certificates and may sene as staff 
nurses They pay no premium, and generally receive a 
salary of £8 to jb 12 in the first year, rising annually to 
£30 or £35 as staff nurse, and subsequently to £40 or 
£50 os Bister or head nurse They live in a home attached 

to the institution, under a matron, and in the most modern 
establishments each nurse has a separate l^edroom, with 
common dining and recreation rooms In addition to 
these ordinary probationers, many of the large general 
hospitals take special pupils for short jienods of instruction 
(three or six months), for which they pay a premium 
(usually 13 guineas a quarter) Their duties in the wauls 
are the same as those of the other proliationcrs I’rivate 
nursing staffs are attached to several of the hospitals , 
they are recruited from the staff nurses and probationers 
on completion of their course, and supply nurses to private 
patients In the special hospitals the training is shorter, 
being for one or two years There seems to bo a constant 
tendency to increase the requirements At St Bartholo 
mow’s, St George’s, the London Hospital, St Thomas’s, 
and others, probationers must enter for four years, and at 
St Bartholomew’s they have to pass an entrance examine 
tion in elementary anatomy, physiology, and other subjects 
At all the more important schools the number of ap[)hca 
tions IS many times greater than the vacancies 

In Great Britain trained and certificated nurses gener 
ally belong to a 8(x:iety or association Including the 
pnvate staffs attached to hospitals, there are over 200 of 
these bodies , alxiut thirty of them are private concerns, 
the rest are managed by committees The most note 
worthy of the associations is Queen Victoria’s Jubilee 
Institute for Nurses It was founded in 1887 with the 
object of providing skilled nursing for the sick poor in 
their own homes, and has now 479 branches thus distri- 
buted throughout the kingdom — England 236, Wales 62, 
Scotland 128, Ireland 53 A great many of the provincial 
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nursing aasociations are affiliated to it The number of 
nurses supported by each branch vanes from one or two 
in country parishes to as many as 51 (Manchester) In 
London there are 20 branches and 110 nurses The 
qualifications for a Queen’s nurse are as follows (1) 
naming at an approved general hospital or infirmary for 
two years , (2) approved training in district nursing for 
not less than six months, including the nursmg of mothers 
and infants after child birth , (3) nurses m country 
districts must in addition have had at least three months’ 
approved training in midwifery Candidates possessing 
the first qualification are received on trial for one month, 
after which they complete thoir six months’ training for 
the second qualification, at the same time entering into an 
agreement to serve as district nurse for one or two years 
at the end of the six months The salary during trainmg 
IS £12, 10s , and afterwards £30 to £35 a year, with board, 
lodging, laundry, and uniform With regard to the earn- 
ings of nurses in general, the salaries paid m hospitals have 
already been mentioned , for private work the scales in 
torce at different institutions vary considerably, according 
to the other advantages and benefits provided At some 
the nurses receive all their own earnings, minus a per- 
centage deducted for the maintenance of the institute , at 
others they are paid a fixed salary, as a rule from £25 to 
£30 a year, plus a vaiying percentage on their earnings or 
a periodical bonus according to length of service This 
18 perhaps the commonest system, but some of the best 
nursing homes give a somewhat higher fixed salary without 
any percentage In all these cases the nurses receive in 
addition board and lodging, laundry, and uniform, or an 
equivalent allowance For special cases — infectious, 
massage, mental, and maternity —nurses on a fixed salary 
usually receive extra pay The fees commonly charged by 
high class institutions for the services of a trained and 
certificated nurse are — for ordinary case s £2, 2s a week, 
for special cases £2, 12s 6d or £3, 3s a week , but many 
provincial associations supply nurses for £1, Is a week 
end upwards The disc repancy between the fees paid by 
patients and the salaries received by nurses, especially in 
London, has occasionally excited unfavourable comment, 
but it 18 to bo remembered that the nurses are maintained 
when out of work or ill, and have other advantages , many 
institutions either provide jk iisions or assist the members 
of their staff to join the Koyal National Pension Fund 
This IS the most important of several benefit societies now 
maintained by and for the profession It offers insurance 
against sickness and provision for old age Individual 
nurses or institutions can belong to it , in many cases a 
joint system is adopted, the premiums bemg paid partly 
by the jiersons to be benefited, and partly bj the societies 
to which they belong 

To complete thm aooount of the organization in Great Bntain a 
low details with regard to sjHJCial nursing aro addod 

Fever — Regular training on the same plan as in general hospitals 
IS provided in London at the f( ver hospitals of the Metrojiohtan 
Asylums Board (12 in numlnr with from 360 to 760 beds each), 
and at a oonsidorable number of provincial institutions 

Insanity — Iho Medico PsychoiogK al Association of Great Britain 
and Ireland holds examinations and grants ct rtihcatos in mental 
nursing , candidates must undergo two years regular training with 
instruction by lectures, &e , which may be obtained in a large 
number of public asylums by arrangement with the Association , 
one county asylum (Northampton) gives its own certificates after a 
three years course 

District Numng — In addition to the Queen s nurses, of whom 
details have been given above, many local associations tram their 
own nurses for this work Cottaqe and viUage nursing are varieties 
of the same department , the former is organized on the benefit 
system, and aims at sujiplymg domestic help and sick nursing 
combined in rural districts for an annual subscnption of Irom 2s 
to 10s , according to the class m life of the family, and a weekly 
fee of the same amount during attendance 

Monthly Nursing and Mutvnfery —Systematic instruction in 


these subjects is mven at some fifty lying in institutions in 
different parts of the kingdom The usual coumo for nursing is 
not less than three mouths and lor midwilery not less than six 
months, a premium is rtcjuind of 12 oi 13 guineas for three 
months, and 25 guineas tor six months 

Male Nursing — Two or thioe associations in Ijondon supply 
male nurses (fees 2 to 4 guineas a week) but there appears to bo 
only one institution, apuit Irom the nulitaij and naval services 
at which they aie syste mail (ally iiaiued— namely, the National 
Hospital for the Pamlysed and > pih ptu 

Alassage is taught logularly at the hospital just named and at a 
few other st>e( lal hospitals Compitcnt opciators arc supplied h^ 
the Incorpoiated Society ot liamed Mnsseuscs and to some 
extent by other nursing associations Imt this branch of the 
piofossion IS still imiierfoctly orgaiii/ecl (see Massaoi ) 

Children — A large number ol childrciis liospitak thioughout 
the country give regular tiaimiig in the nuising ot i hildreu tin v 
take probationers at a somewhat carliei age tliari the general 
schools the course is usually shorter (one oi two yeais), ami the 
salaries slightly lowei 

Ihe State olleis eniploynient to nurses ni the naval and imlitarv 
hospitals and in the Indian Government Rervij.e the salanes aie 
somewhat liighei than in civil life and a pension is altaihcd 

A movement for the legal registration of tiained nuisis ha^i 
boon started m Great Britain, but the cjuestion is lull oi dilheultics 
A similar piojiosal to icgulato the position ot midwives, wlio 
may be said to stand between the medieal and iiuiHing luofessiuns 
was embodied m a Bill which, aftoi being before Parliament for 
several sessions, was at last e.arrieel and jiassed as law in 1902 

In the more important tolanics — Australasia 

Canada, and South Africa — there aio now i consideiabh 
number of hospital schools and other institutions formed 
and conducted on the English model Salaiies and fets 
are very much the same m Australia , in Canada and South 
Africa they are higher 

In the United States a similir system prevails in New 
York, Boston, Brooklyn, Chicago, Baltimore, I’hiladclphia 
Now Haven, and many other large towns Tht period 
of training is cither two or three years At the Johns 
Hopkins School at Baltimore twelve scholarships of $100 
and $120 each are awarded annually , graduate nurses arc 
paid $360 (£72) a year Salaries are altogether much 
higher in the United States At the Boston City Hospital 
graduate nurses receive $420 (£84) a ycai, and at the 
Indianapolis City Hospital those on private duty are paid 
$72 a month, which is equi\alent to £172 i year, with 
board, hxlgiiig, laundry, and uniform This may bo taken 
to indicate the possible earnings of tmiiied nurses working 
independently, as they usually do m Amcru a I he system 
of belonging to a society ind being paid a silaiy is much 
less in vogue there than in Great Britain 3 ju fe f s 
charged for trained nurses run from $12 to $25 a i^eck 
and even more for sjiecial cases Male nurses are traiiud 
at the New Yoik City Hospital and at the Giaic Hospital, 
Detroit In the American schools more attention is paid 
to the preparation of nurses for jirivate work than in the 
British (Burdett), and a directory or registry of them is 
kept in most largo towns 

In Germany y their original home, both training schools 
and societies have multiplied and developed In the year 
1887 there were 14,585 trained nurses, of whom 1614 
wore men Their organization was as follows — 


Attached to religious institutions 

^mnale 

10,514 

Male 

584 

Attached to lay institutions 

1 465 

554 

Pi iva to 

902 

476 

Nursing by rekgious orders has 

Since been 

largely re 


placed by hospital schools The period of tr lining appears 
to bo considerably shorter than in Great Britain and 
America At many schools it is only one yc u the first 
three months aro devoted to house work, the sc( ond three 
months to theory, and the last six months to practical 
instruction Members of the Albert Society of Saxony, 
however, spend two years in the wards at Dresden, and a 
third at Leipzig, attending lectures and donionstrations 
They are sent out to nurse rich and poor alike, and their 

S VII —3^ 
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pay IB very Hinall Moet of tlic German jiistitutcs have 
]n tiHion rniids 

In France a great dull of the nursing has remained in 
flif hands of religious orders, but there too the hospital 
school system, inaugurated in 1877, has grown The 
schools managed by the Assistance l^blique m Pans give 
I v( ry thorough course of instruction Lay sock ties exist 
in several of the largo towns, and provide trained nurses 
for private ceases 

In liusHia nursing is mainly in the hands of the lied 
Cross Society, whose memlx^rs are, however, trained in the 
hospital schools 

In llalt/f Spairij Pmiugal^ and Belfpum scientific nursing 
IS in a backward state The old religious system still 
I)re vails to a largo extent, and, though some ol the orders 
do their work with gre it devotion, the standard of know 
lulgeand skill is not uj) to modern rtquirements In 
Spain and JWtfigal monks still nuisc in the mile and 
nuns m the female wards of hospitals, as in the Middle 
Ages At San Jhrno and Itomc institutions have been 
established for providing Lnglish trained nuises to private 
< ases 

AmtriAt IS alfto in a vtry bwkwird state, in spite of the 
farm of the Vkiiiu cIiiikiucs Tlie Jltd Cross Society 
jirovidts a (ortain amount of trained musing, and next to 
it tht best organized work is done by religious orders, 
but many of tin hospitals apjH ar to 1x3 still as neglected 
as wire tiu English oms in 1850 Th( Ilrotlurs of Mercy 
hiv( charge of most of the men’s hospitals, and also carry 
on a rc markable system oi district nursing 

In JloUaml and tlu Standmamtn counting the organiza 
tion IS more modern and fairly adcijiiate 

Pakcu altogether ih« (oiitiiuiitot iMiropo is fai bthmd Groat 
Ihitain and the UiiiUd Statos with Kgaid tosuk imi’sing both in 
till lioiiio and tho tiospital Ilu i ailing, as Ruch, has not attained 
tho samo dignity and, with hoiiio <\((|ttionH ih pursnod by an 
iniorior (Iohh of pirHutiH who an both hss cajiahlo and loss wroll 
instriKiod But ilu prossun oi modem lequironnntH particularly 
in Hingc^ry, is heung iolt ovon in the inoBt backwaid cjuaitcrs, and is 
(onipolling gradual iinjnovcinoiit 

hor full details on this large subject the reader is 
referred to the mimcious text books and other technical 
authorities Only a few gciiei il observations 
qualifi^f cm bo made here Many candidate s approach 
tioa» " calling with a very impertcct appreciation 
of its c xacting character The work is not easy 
or to 1)0 taken up lightly It demands physical strengtii, 
sound health, scrupulous cloaiilincss, good temper, self 
control, intelligence, and a strong sense of duty It 
embraces many duties — some of them menial and dis 
agreeable -besides the purely medical and surgical 
functions ^^his is especially the case with district 
nursing, which is the highest and most exacting branch of 
the ])rofe8sion, lx cause it im]X)se8 the greatest responsibility 
with the fewest resources and demands the most \aricd 
cjualifieations, while afloiding none of the attractions 
incidental to hospital work or piivate nursing among the 
nch A district muse should be able to do everything for 
the patient which often means mother and child — and 
tor the house she should be able to cook, do house work, 
and manage children, in addition to carrying out the 
technical details of nursing and applying \lie principles of 
hygiene under the most dithcult conditions This may bo 
regarded as the ideal It is comparatively easy to tulfal 
routine duties, when t\(ry means is at hand and the 
standing conditions arc the most favour ible possible , 
when ventilation, warmth, light, and cleanliness arc all 
provided of the Ixst, and when assistance can be 
summoned in a moment To lx thrown on your own 
resources and make the best of adverse conditions is an 
entirely different matter , it requires a thorough knowledge I 
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I not of routine, but of jirmciples It is impossible, therefore, 
for nuises to be over-educdted in the fullest sense of the 
word, but it IS jxissiblo for them to bo inappropriately 
educated, and jierhaps that is sometimes the case now 
Some exjx'rieneed authorities believe that the third year 
of hospital training, however \aluable or necessary it may 
be for the hcjgpital career, is no advantage, but rather the 
contrary, for the general business of nursing, and that 
during it probationers carry technical knowledge to a 
point which tends to make them self opinionated and unlit 
for the ordmiry duties of the sick room This opinion is 
to a certain extent corroborated by not infrequent signs 
of revolt on the ])art ol the j)ublic against the oppressive 
“ airs ” of the highly educated modern nurse, and by the 
exj)orienee of general prictiti oners, on whom she considers 
herself comjietent to sit m jucigmont Probably the 
meaning of it all is that nursing has been elaborated to 
the inevitable ))oint of specialization, and that a somewhat 
different prciiaration is needed for different branches of 
the art 

Allusion has been made above to the subject of male 
nursing It hardly finds a place in the liritish civil system, 
and has lx in condeinntd for hospitals in Germany, where 
it 18 at its best, by so eminent an authority as Professor 
Virchow In the South Alrie<in campaign it was even 
suggested that female nurses should rti)laee ordeilies at 
the front The only valid rt ison for preferring women to 
attend men rather tLin members of their own sex is the 
difficulty of obtaining a supply of equally well ciualihed 
and satisfactory male nurses But this difficulty nee d not 
Ix) permanent, and the assum])tion is much to be deprecated 
It IS, indeed, most desirable that men should be nursed by 
men The advantages are many and re d I or one thing, 
women do not possess the physical stre ngth winch is olttn 
required They cannot lift a heavy min, and ought not to 
be asked to do it Their inability to move patients who 
cannot move themselves often exjilains the occurrence of 
bed sores, which might otherwise have been avoided Nor 
tan they cope with tlelirious male patients, who sometimes 
eseijie and injure or destroy themselves Then it is 
excessively iiksome to a sensitive man to be attended by 
womeii for various necessary offices In older to avoid it 
he will encU a^ our to do without assistance, and seriously 
prejudice his chances ol recovery There is no doubt that 
when men are good nurses they are quite unsurpassed, 
they possess every qualification for the work, and in a 
hospital ilitir dress, which raises no dust ind makes no 
sound, IS greatly preferable The writer was much stiuck 
by the efheu ncy ol the mile nurses in the cholera hospitals 
at Hamburg in 1892 Strong, quick, deft and chan, 
skirtless, and with sleeves rolkd up, they moved about 
thiir work and handled the patients, nnuy of whom were 
collajistd, as women could not jiossibly do The restora 
tioii of male nurses on modern lines may be impossible for 
lack of the right material, but any movement in that 
direction is to bo we Icomod So far as the preference for 
women is sentiiiiLiital, it deservc?& nothing but condemna 
tion Nursing is not a sentimental, but a serious 
business (hoc also IIosiitals ) 

AITHOIIIIIES — BiJiDFii Ilospitah and Asi/lums of the 
World i Vo/ cMion (annual) — Hamit on Nursing 

— Lewis Nursing its Iheory and Practiu — LCc kes Hospital 
Sn^rs and their Duties — Morten How to become a Nurse — 
Nkiiitincialf Notes on Nursing — Nioii iiNOALB Bu\i) 

“ Nursing, Quain s Vvciionary of Medwine^ 8rd edition 

Nutrition. See Phvsiology 

NuWAra Eliyay the sanatorium of Ceylon, is a 
town of about 5000 people, wnth 1000 additional visitors 
during the “ season ” It is situated 6240 feet above sear 
level, with the highest mountain in the island, Pedrotal- 
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lagalla, towering over the ]ilain for 2056 icet moio, 
offering a morning climb to the top, 8296 it it above 
the sea Nuwara Eliya is reached from Colombo by rail, 
eight hours to Nanuoya, and thence less than one hour by 
coach (to be replaced by light i ail way) The llakgalk 

Botanical Gardens are within an easy diive, and other 
attractions for visitors arc provided The climate is | 
delightfully dry and cool during the ‘Season’^ (1st 
February to 31st May) The average sliide temiwiature 
lor the year is 58 , the rainfall, 95 inches 

Nyasa, the third iii sizi of the great lakes ol 
(Jkntral Africa, occupying the southein end of the gieit 
rift valley system which traverses the eastern half of the 
equatoiial legion from noith to south Extending 
from 9 29' to 14* 25' 8, or thiough ii<ail> 5 of 

latitude, the lake measures along its majoi ivis, which is 
slightly inclined to the west ot north, exactly 350 miles, 
^\hile the greatest breadth, which octuis near tin middle 
of its length, between 11 30 and 12 20 S, is 45 
miles In the northern and southern thuds ot the length 
the breadth vanes generally from 20 to 30 miles, and the 
tutil irei may be estimated at 11,000 square miles 
33ie lake lies somewhat over 1500 feet ibo\e the sia 
riio sides of the valley in \Nhich Nyasa liis, \\hieh aie 
somewhat irregular to'wards its southern t nd, t ikt a dec ickd 
thiiuter of fault sc-arps in the northeiii third, and are 
eontinued as such beyond the noithirn cxtrcmit} Apart 
i 1 0111 the n cj nt alluvium on the immediate shoies, the lake 
Iks almost entiiely m grinite and gneiss foiniations, 
bioken, however, by a band of horizontally bedded sand- 
stones, which cuts the axis ot the lake in about 10 30 
8, the flattopiied, terraced form of the Uttei eontrast 
mg strangely >\ith the jagged or rouneled outlines of the 
toinier Near the margin, overlying the sandstones, 
there aie beds of limestone with remains ot lecent 
molluscs, iiointmg, like the laiseel beaches which occur 
elstwhcie, to an upward movement of the coists The 
depth of the lake seems to vary in aecordamc with the 
steepness of the shores, me leasing fiom south to noith 
The greater part of the northern hill shows depths ot 
over 200 fathoms, while a maximum ot 430 f ithoins was 
obtained by Mr J L Moore in 1899, oft the high western 
coast in about 11 40 8 A more complete series ol 

soundings, however, since made by Lieut Hhoades, ind 
jiublishcd in the Geograj^lucal Journal in 1902, gives a 
miximum of 386 fathoms off the same eoast mil 10 8 

At thc5 north western end la a plain of great Icrtility, tiavcrsed 
l>\ the Kivira bongwe, and othci ati earns, nsiii^ cither among the 
\»lcanio masses to the north or on the western ])latoau Just 
north of 10 , on the delta of the Rukuiu, is the British station of 
Kaionga, the northern port oi call for the lake steamers, though 
with but an open roadstead Southwards the plain narrows and 
in about loti‘s S the sandstone scarp of Mount Wallci rises 
sheer above the indentation of Idorenco Bay the high wostctu 
])latoaux continuing to fall steeply to the water in wooded cUlfs 
lor more than 80 miles In this stretch occur the land locked 
bays of Riiarwo (11 6 S ) and Nkata (11 86' S ) and the 
mouth of the Ruluru {10 43 S ), which drains the plateau 
from south to north At Cape Chiromho (11 40 S ) the coast 
bends to the west, and soon the plateau escarpments recede, and 
are separated from the lake along its southern half by an undulat 
ing plam of varying width In 11 56 S is the Ikitwh 

station of Bandawo, and in 12® 66' that of Kota Kota on a lake 
like inlet, forming a sheltered harbour A little north of the 
latter the Bua nver commg from a i emote source on the uppci 
plateau, enters by a ])rojoctmg delta At Domira Bay, m 13 86 
the coast turns suddenly east, contracting the lake to a com 
paratively narrow neck l>eyond which it runs southwards into two 
bays separated by a granitoid peninsula, off which he several small 
rocky islands On this peninsula was placed the mission station 
of Liviugstoma the first to be established on the shores of Nyasa. 
I rom the extremity of the eastern bay the Hhiro makes its exit to 
the Zambezi On the eastern side the plateau escarpments keep 
generally close to the lake, leaving few plains of any extent along its 
shorea The crest of the eastern watorsned runs generally parallel to 
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the coast, which it approat uos in placed wdlun -^0 milsd* Iiom 
the noiib ])oiut to 10 30 s the coast id ibinicd by the qnbrokcii 
wall of the Livingstone or Kin^a raUgc rising wlicrt highest 
(9 40' S ) 6000 lect above tlu \>atoi On this toast on a pro 
leoting spit of land, is tlu ( trinan station ot tjangcnbiiig some 
10 miles from the northtrn extremity In 10 30' tln^ ])UUau is 
broken by the valley of the Rubuhu, the only important stieam 
which enten the lake liom the l ist Tlu^ formatu u is he re sand 
stout, coricsponcling to that of Monnt ^^allel on tlio op| osite 
shore lust noith of the Ruhiihu is tlu tionnan station e>l W led 
haftn, on an oxtellent haiboui, loinmily Auuiha 1 \y SjuUIi of 
the Ruhuhu the weill ot inoim tains iceedes semiewliat and tlu 
lemaiiieler e>t the eastcin sluiro shows a >ari tu»u between leaky 
elifls, marshy plains ol lestiuted aua, and j^iemps ot low hills 
In 11 16' IS the deep inlet of Mbampa Ba\ olkiinj, t slulteied 
anchorage South ot it the eoast feu ms i wiek RemicueuUrba> 
generally rock bound and tnding south in Malo lomt (1- 10 S ^ 
oft which aio the laigest islands the lake jiossesses 1 ikoma 
iiid Chisamulu the loimcr nuasuiiiig abejut 1 iniks by 
In the southein halt tlu eoast is highest in about IJ 10 S 
whole the Mapan^i hills use to U)00 feet Njasa readied in 18^8 
both by Di LiMiigstone (tiom the south) and b> the (.uimin 
tiaveller Roseher (Iroin the east), was explored by the foimei to 
about 11 , and to its northern end by \ oung in 1876 From this 
dale onwards it lias been the scene of imn h civili/ing w(»rk 
on thejiaitol Biitish (prineinally Seottisb) niissiemarics, trad» rs 
iiid Coveinineiit othenila, aiut, in moio rceciit yeais of ( ermans 
also In the pulitual partition of Atiua its slioies ha\e been 
divide<l l)e tween Gieat Ihitain Poitugal ‘iiid (tcnnaiiy ( rcat 
Biitain huleliug (within the British Cential Afiica riotcotorate) 
ill the west coast south of the Soiigwe and the southern cxtromit} 
of the east eeiast (south of 13J S ) , Poitiigiil the rest of the east 
eoast south of 11^ S , and Germany the icmainder A consider 
able number of British htiameis including two or three gunboats, 
have been launched on Nyasa, wlucli forms an important link in 
the water route from the /ambe/i mouth to thei heail of the eon 
tiiient (te rmaiiy also has a gunboat on the lal o The first 
detailed survey of its sliores was executed by Mi lames Stewait 
(1878-83) but this has been superseded by more icceiit work, 
e specially that of I louteiiants Rtioades and rhilhps (See /roc 
h G b i 1883 j) 689 Qwqr Jounuil xn p 680 Also MeiouK, 
thui X p 289) Hk) 

Nye, EdiTAr Wilson (1850-1896), American 
humorist, was born at Shirley, Me, on 25th August 
1850, and after his schoolboy days wuit to study law in 
Wyoming, being there called to the bar in 1876 He soon 
began to contribute humorems articles to the press under 
the pHtudonyin of “Bill Nye,” and obtained so much 
success that he de\oted himself to wilting and lecturing 
in his own humorous vein His prineijial volumes were 
Jhll A5/C ami the lioomeranq (1881), Tlu hotty L^ai^ 
(1883), Hill Nf/C^ AVofKow Koik (1885), md litmaiks 
(1886) 11c died at Asheville, N(’, ou 22nd Febnury 

1896 

Nykjdbinri a seaport town of Denmaik, county of 
Maiibo, on the west shore eif thei island ot halster, 91 milts 
south south west of Co|ienhagtn by lail Its ehureh eon 
tuns a gcnealogieal tree of the Metkleiiburg ducal family, 
with portraits, dating fioin 1627 oi eiilier Here is the 
house occupied by Peter the Great of Russia iii 1716, 
restored in 1898 The harbour was in 1899 entered by 
1184 vessels of 74,381 tons, and ekared by 1199 vessels 
of 74,217 tons Exjiorts, bacon and butter, import, coal 
Populatiou (1880), 4560, (1890), 6087, (1901), 7315 
The area was slightly enlarged in 1900 

Nykopinsr, a sea] > 01 1 town of Sweden, at the he id 
of an inlet on the east eoast, 98 miles south west of 
Htoekholm by a*branch line from the Stockholm-Malino 
railway It is a growing plaee, with engineering works, 
cotton and cloth factories, and shipbuilding Its i)ort and 
the port of Oxclosund (10 miles south-east), at the mouth 
of the bay, which is seldom closed in winter, together 
export considerable quantities of iron and zinc ore (536,250 
tons m 1900), timber, oats, and woodpul[>, and import 
principally coal (over 200,000 tons in 1900), with iron, 
gram, <Lc Population ( 1 880), 4813,(1 890), 597 8 , (1900), 
7375 
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OAkhftIfli a market town of England, capital of 
Hut land county, m the, fertile vale of CatmoB, 90 miles 
north of London by rail It is a clean and healthy town, 
with 4 scIkkjI, endowed by Archdeacon Johnson in 1584, 
nconstituUd in 1875 as a hrst-class modern school for 
boys, under the same clianty, as Uppingham School The 
iwiiish (bureh of All Saints has a fane reredos There are 
also a Roman CUtholic church and various Nonconfonnist 
(haptls, an agricultural hall, the Oakham Institute (1877), 
and om surviving hall of the 12th cintury Nonnan castk, 
now used as a (ounty hall The town is governed by 
tin county council and its own ruril district council 
Po[nilatiou of the two c ivil parishes — Oakliam 1 Icanshold 
with Baric ythorpe and Oakliam Lordsbold (1891), 3542 
In 1894 Barleythorpc was forint d into a separate ])irish 
outside the bounds of the parish of Oakham Population 
of Oakham civil parish, without Barleythortie (1901), 
3291 

Oftklandp a city of California, USA, capital of 
Alameda county, on the cast sidt of San Praneisto Bay, 
o{)j) 08 ite to and f> miles distint from tin city of San 
Fmncisco, of which it is the principal rcjsidential suburb, 
being corinic ted with it by fc rries It has a level site, on 
winch it IS laid out with gicat regularity It is divided 
info scjvc n wards, and has a good water 8up]»ly , its streets 
arc broad, wc 11 sliadc d, and uiacadaiiu7ed It is a lieautiful 
n Hide nt lal at} It is tin terminus ol lines of the Southern 
Pacific Railway, whence passengers arc transterred to San 
hraneiHco by ferry Though mainly residential, it has 
some manufactures In 1900 it contained 752 manufac 
tilling ( stablishments, with a total cajntal of 36 1,051 
They employed 4012 wage c arm rw, and the produet was 
valued at 1^9,174,257 The imncipal items of production 
were lumber and Joundry and flouring products It is 
the scat cjf Cahfornui (college, a Baptist institution, opened 
in 1870, which had in 1899 eight instructors incl sixty 
sue students The assesHtd valuation of real and personal 
juoperty m 1900, on a basis of about two thuds of 
the full value, was f 13,275, 181 , the net debt was only 
$181,0 10, and the rate of taxation was $25 33 i>er $1000 
l\)]»ulation (1890), 48,082, (1900), 60,900, of whom 
17,250 were foreign born and 2172 coloureci, including 
1 020 nc groes 

Oaxaca de Juarez, a states of Mexico, bounded 
on the N by tlie states of Puebla and Vera Cru/, on the 
h and N V by those of Vera Vrixz and Chiapas, on the 
S by C3uai>as and the Pacific, and on the W and N W 
by (lucrrero, with an aiea of 15,192 si|uaro miles Its 
coastline is 5 K) kilometres long Its population, 744,000 
in 1879, in 1895 was 884,909 It occupies a lieautiful 
and fertile region, watered by a numlH.r of livers, the 
Sierra Madro Mountains traverse the whole state The 
principal agricultural products are cereals, sugar cane, 
cotton, coffee, and tobacco, the total yearly }itld being 
isti mated at about $15,000,000 Stock raising represents 
a capital of $4,000,000 Silver, gold, iron, lead, and coal 
aio abundant, but as yet little exploited The South 
Mexican Railway runs from Puebla to Oaxaca on its way 
to the Guatemalan frontier, with a branch line to l\ierto 
Angel, and the Interoeeanic Railway runs fiom Salma 
Cru7 on the Pacific to Coat^ocoalcas on the Gulf It has 
tw o ports open to fore ign and coastwise trade, Salma Cruz 
and Puerto Angel The capital, Oaxaca dk Juarez, near 
the Rio Atoyac, with 32,437 inhabitants, is one of the most 
beautiful and most famous cities of Mexico, has fine public 
buildings, an institute of sciences and arts, a model school, 
a general hospital, a mint, lino public gardens, and tram 
w ij s It IS also an important industrial and commercial 
eeiitre It was founded m 1486 under the name of Huax 
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yacac In 1872 it was given its present name Amongst 
other towns m the state are Juchitan (10,820), Tehuantepec 
(9415), Tlaxiaco (8535), Huantla (5924), Zachila (5814), 
Ojitlan (5583), Tlacolula (5377), Ejutla (5254) 

Obftlli a seaport and jmrliamentary burgh — extended 
1881 — (Ayr group) of Argyllshire, Scotland, on the Firth 
of Lorn, 92 miles north west by north of Glasgow by rail 
Manufactures of aerated waters and sheep dip have been 
mtrexluced , and modem erections are the parish church, 
United hrte church, Roman Catholic pro cathedral, cottage 
hospital, court house, munit ipal buildings, and an isolation 
hospital A large quay and sea wall have been enlarged 
The harbour, which will admit vessels up to 600 tons, is 
20 acres m extent, and gives 12 feet of water beside the 
quay At one end of the fine bay stands Dunollie Castle, 
beautifully situaU d on a rock} knoll On the hill in the 
heart of the town are the picturesque rums of a hydro- 
pathic, built on far too gigantic a scale, from which a 
magnifnent view of the Sound of Mull and the mountains 
of Morven is to be had William Black, the novelist, had 
a villa here for many years, and Professor Blackie was a 
constant visitor until ho took umbrage at the railway and 
the class of buildings that wi re being erected to meet the 
growing popularity of the town Oban is full of hotels, 
and has been called the “Charing Cross of the High 
lands ” Some three miles to the north east are the hoary 
rums of Duiistaffnago Castle, with relies of the Spanish 
Armada, but still more memorable as being the resting 
])laco of the Stone of Destiny, prior to its removal to 
8(one, whence it was conveyed m 1290 by Edward I to 
Wostmmstei Abbey, where it now lies beneath the corona- 
tion chair Po])iilation (1891), 4940 , (1901), 5374 

OberammerflraUi a village of Bavana, Germany, 
district of Upper Bavana, situated amongst the foot hilla 
of the Alps, 64 miles south south west of Munich (of which 
57 miles by rail to Oberau), where the famous Passion 
Play IS performed every tenth year (e q , m 1 900) The 
people make crucifixes, rosaries, Ac , and toys Population, 
1400 

Oborlahnstoirii a town of Prussia, province of 
Hesse Nassau, on the right bank of the Rhine, at the 
confluence of the Lahn, 4 milts above Coblenz It still 
retains parts of its ancient walls and towers, and possesses 
a former castle of the electors of Mainz, ilie castle of 
Lahneck (restored m 1860), and the chapel in which King 
Weneeslaus was deposed m 1400 In the vicinity are 
iron, lead, and silver mines It has a trade m wine, and 
machine factories and saw mills Population ( 1 900), 7969 

OborleutonsdorP (Czech, Litvmov korm\ a 
town in the government district of Brux m Bohemia 
In addition to important coal mines, the chief industries 
include textiles, cutlery, and leather making, besides manu 
factures of toys, furniture, hats, Ac Population (1890) 
7502, (1900), 12,928, German 

Ob0rlinp a village in Russia township, Loram county, 
Ohio, USA, m the noithern part of the state, and 34 
miles distant (by rail) west-south wt st from Cleveland 
Besides being on the main lino of the Lake Shore and 
Michigan Southern Railway, it is on the Cleveland, 
Elyria, and Western (electric) Railway, which furnishes, 
connexions not only with the ritus of Cleveland and 
Elyria, but also wuth the village of Wt llington, thus giving 
access to the Cleveland, Cincinnati, Chicago and St Louis, 
and the Wheeling and Lake Erie railways The village 
is partly ])aved, and has electric lighting, sewerage, and 
wrater supply systems Oberlin College, a co-educational 
institution situated here, had in 1900 (including the 
theological seminar}, the conservatory of music, the 
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preparatory academy, ilc ), 84 instructors and 1357 
students, of whom 825 were women The college proper 
had 34 instructors and 428 students, of whom 231 were 
women Population (1890), 4376 , (1900), 4082, of whom 
261 were foreign born and 641 negroes 

Oberstoirii a town of Prussia, grand duchy of 
Oldenburg, in the district of Birkenfeld, and on the nver 
Nahe, 33 miles southwest of Kreuznach It is famous 
for the industry of cutting and setting agates and other 
precious stones, an industry which has been established 
here since the 16th century The (Lvangelical) {)arish 
church 18 partly hewn out of the solid rock Population 
(18S5), 5400, including Idar (1895), 14,774, (1900), 
16,729 

Oberyif08Ol| a town of Prussia, in the Khine pro- 
vince, on the left bank of the Rhine, 26 miles by rail south 
by east of Coblenz, a former free imperial town It is 
still jiartly surrounded with ruinous walls, having con 
spicuous towers It has a couple ol Gothu churches, one 
ol the 1 4th century , and above the town are the ruins of 
the castle of Schonburg A little lower down the river, 
on the opposite bink, is the romantic rock of the Lorelei, 
and immediately opposite the town aie the locks of the 
feeven Sisters Population (1900), 2601 

Observatory. — bmee 1 884 the instruiiK ntal equip 
ment of many observatories has been considerably mcreastd, 
c hit fly owing to the rapid rise of astronomical jihotography 
In the following list all important additions au mentioned, 
and the principal new observatories founded since 1881 are 
shortly described In a few cases iinpi oved values of the 
latitude and longitude of older institutions are also given 
[Ahbrematton^ ap , aperture obs , obativatoiy og,obj((t 
glass , phot , photographic refl , reflector relr , n fractor , h g 
bilvLied glass , vis , vihual Where tlio naiiits ol t^\o makers arc 
giVLii the fust IS resjionsible for tlic oj^tical, the second loi the 
mechanic il part of the nmtrumcnt ] 

Great Britain and Ireland — (Jieennnch — liassoll h 2 foot refl , 
trccted 1884, liin phot rtfr with 10 in vis og by Qiubb , 
28 m rofr by Grubb, 26 m jiliot lolr by Giubb, with the old 
12 8 in refr as guiding teleaiopi 9 in phot lefr by Grubb, 
and SO in s g refl by Ooniinoii, the last four heing on one stand , 

8 in altazimuth by biniiiiH, erected 1890 llio 26 iii and the 

9 in wt re prcsoiitcd by Sir II Tliompson 

Soulk Kennnqton — Solar Physics olis , lat I 61“ 29 48" 0, 
long 0^ 0“ 41" 6 W Diiectod by Sir N Loikyoi J foot rifl 
by Common , 10 in refi by Gookp , 9 in rofr by Htniy, with 
atta( limcnts for phot and sjiectioscopu woiK on tlio sun and 
fixed htais 

Oxford — Radcliffn obs Mr Ban lays 10 in refr erected, 24 
in phot and 18 in vis refi by Grubb, creitcd m 1902 
University obs 13 in phot refr by Grubb 

Cambridge — Mr New alls 26 lu lefi , presented and erected 
1801 , sideroatatic telescope on Grubbs plan, with 12^ iii triple 
Ithoto VIS o g by Cooke 1898 

Jbdinhurgh — New Royal obs on Blackfoid Hill opened 1896, 
lat +65 66 28 0, long O*' 12“» 44“ 2 W , contains all the mstru 
Hunts and library of lord Crawfords obs and the 2 foot refl 
The Calton Hill obs has been acquired by the city, and a 21 in 
rt fr erected 

Ghisgm) —20 in s g refl by Grubb, with spectrograph 
Armagh — 10 in refr by Grubb, elected 1886 
Mr Commons obs — 6 loot roll , erected 1888 , the 3 foot sold 
Aev f h Lspinsohs, Tow Law, Darlington — 17m icfl by 
OaJver 

Mr F M* Clean a obs , Rusthall House, Tunbridge Wells — 12 in 
phot refr by Grubb, with o g prism same si/o 
Dr Uaae Itoberts s obs , Crowborough, Sussex — Lat +61® 3' 7", 
long 0*» 0”* 27“ E Prected 1890, 20 in s g refl by Grubb (with 
7 in refr ), devoted to photography of nebula* and clusters 
Stonyhurst College — 16 in Perry memorial relr by Grubb 
Mr IF Jfc Wilsons obs , btroeto, Co Wesiuicath — 2 foot roll 
by Grubb, and other instruments for work on solar physics 
Ihe nnvate observatories of Mr Barclay Loid Crawford, Mr 
Knott, Mr Newall, and Colonel Tomliue have been discontinued 
France— Pam— EuuatorcalcoudcoflOem ap , erected 1882 , 

12 in phot refr by Ileiiry, 1885, equat coude with 22 6 in 
VIS and phot o g by Henry and Gautier, completed 1891 
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Juoiasy (Seine et Oise) — M Plaimnaiion a obs 9i m refr by 
Bardou 

Mettdon lat +4S 18 18', long 0^' 8‘» 66«6 P Ketr b> Heniy 
and Gautier with *1 in \is and 24 4 in jdiot o g ritl ol a 
i5 same M Jaiissiii has ostabhslud a brain h on 

Mont Blanc for solar ind spoetiosi opic observations 
Beaaui^on, lat +47 11 69 0, long 21'** j. P throne 
metric and mete ondogical obs opened 1881 8 m refr 12 in 

equat couddo, 7i in transit ciu k all bj (lauticr 
Lyons, lat +46 11' 41 0, long 0^ 19«‘ 8** 6 12 in equat 

coudd 

Marseilles —1\ in transit < u( k 

Nue, lat ! 42 42 16 9, long 0*‘ 29*^' \2*> 2 V 1 > in refr 
and 15 in equat (oudit, both b> Henry anu ( autinr 
Bordeaux, lat 44 60 7 2, long 0^* 2*“ 6» 6 \N liansit circle 

of 7 m ap by Fielnns, 8 m icfr , 14 in r» li b) Mir/ and 
Gautier 12 in phot reti by Henry and (rautn^r 

loitZoMsc — 12 111 phot letr by Henry and Gautj« i transit 
circle by Gautier, old 12 in refl by loiicauU 3 In Piiinmr 
rc fi IS of 9 in ap 

Germany — Bamlunf — Remeis obs, lat i 19 6i 0 0 lou^ 
0641™ 32“ 7 P 7 in luliometer by Repsold j 10 in nfi by 
Schroder 

Bcilin — Urania Society foi Diffusing Natural Kiiowltdg<, lit 
+ 62 n 30' 7, long 0^ 52»‘ 27** 6 I Opened 18S9 12 m rtlr 

by Sthiodci 

Breslau — Pngolmann s 8 111 k li aKiuind 
Dresden — Instruments givt n to Kasan obs 18<>7 
Dusaeldorf — 7 in ufr b> Meiz and Bambiig 
Cottinqen — 6 in hcliometei by Repsold 

Heidelberg — IJnivcisity oba lat t 19 21 66 6 long 0*' U"‘ 
48** P , 1000 fiet above tlio Ncckai Iiistiuineiits fioni Kirlsruhe 
also 6 in transit eirelo by Rtpsold, 8 in itfi by Mirz 12 in 
rtlr by Siiinhcil and Repsold 16 m phot nfi by Braslicar 
and Grubb 

Konigsberg --1 1 in rcti by Keinftldei and Rtpsohl 
Leipzig — G in hclionuttr by Rej»sold 12 iii refr by Run 
fclder 

Munieh — C in transit ( in lo by Rejmold 

lolsdam — 9 in ms and 13 in ]»bot lefi by Stuiiln il ami by 
Mer/ , phot sixi tiogiapb 11 in jihot and 19 7 in vi n tr b> 
Steinlicil and liipsold, cneted 1899 

AuBtna - Hungary — Vienna — Imj) and U ok 119 m 
equat coude by ( Tail tier ]n« sonted by Baion A Rotliseliild 
Vienna — Oftalring — Irixato observilory ot M xfui kuHner 
lat -t 48 12 46' 7, long P* 6“* 11** 1 P 30 in vis and 6 in 
jdiot lefr by Stoinlw il and Repsold , 8 in he Iioim ter by lupsold 
transit (irtlc by sann 

J ussinpiccolo {Ititna .) — Manoi a private obs , lat 4 11 22 11 0 
long 0** 67“* 62** 4 Pi 7 in relr byRdiilikiei 
Ais Kaital — Pnvato oba of Baron Pod in ami /ky lat 47 41 
64 8, long 1** 18*“ 11“ 7 k 7 in rcii by Mtiz and ( ooke 

Spam — Cndi^ — 13 in jibot leli by Heniy and ( aufiei 

Italy — Teramv — JVivate oba of V rtrulli, lat { 12 2*' 27' 
long 0** 64*** 56“ P 15 6 in refi by ( ooko 
ladua — Dombowski H 7 m refr erei ted 1881 
Aome — Vatu an, papal obs, founded 1890 lit +41 61 4 8 
long 0** 49“* 49" 6 P 12 in jiliol lefi and 6 6 in photoheho 
giaph, both by Hinry 

Catania, f lat 37 20 12 2 long P* 0“‘ 20" P 12 in reli by 
Meiz and 33 in phot lefr by Ileur^ and Gautier 

Russia — —University obs , lat 159 66 32' long 
jh jm 4 li j with a branch obs at Domkino for uinniei use 
lat 168 35' 26, long 1^* 69*** 26** 1 P 9 in relr used foi 
double stars 

Vulkowa — 20 m refr oy Clark and Rcjisold A bniuh has 
bei n oBtablishod at Odi ssa, w ith a 4 in transit by Freiberg, and 
1 in veitieal circle by Re])sold 
Helsingfors — 32 in phot icfr 
Vilna — Abolished in 1882 
Ilonsk — Discontinue d afte r the owner s death 
Kasan — New obs built 1899 (sec Dresden) 

Sweden — Upsa^a — 12 in phot and 14 in vis rofr by Stem 
hoil 

Denmark — Copenhagen — 14 in vis and 8 m phot refi by 
Steinheil 

Holland — Leyden — 10 5 in lefi by Glaik and Repsold 

Belgium — hrussels — New ohs lat -*-60 47 62 lon^ 0**17'** 
26" 9 E 

JMge — University obs , lat I 50 37' 7", long 0** 22“* 16" 2 b 
10 in refr by Cooke , 6 in transit circle by saim 

United States —^7toy(N 6 )— New obs bit M2 29 12 7, 
long 4** 66*** 6“ 8 W New 12 in rcfi by Brashear 
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Camlrulgf (Mass ) —Harvard University o))« , 12 in honzontal 
t< If Hnopo for photomsitric obs of faint stars , 11 in Draper phot 
rtir ,8 in Draper itfr foi refi;ular photographs of northern sky 
Hf voral times a year , 16 in Dra|)er refl for phot trails of stars near 
tin pole , phot transit pliotometer (see Arequipa, S America) 
(itarlottfsmlle (Va ) — l^eander M'Cormick obs of University of 
Viigima, lat +tJ8 2 1 2, long 5*^ 14"» O'* 2 \\ 26 in lofr bv 

( lark 

( olumbus — 011 10 State University obs 12 in refr by Bra 
hhear and Warner k Swasey 

Denver (Ool ) — (liambcilin obs, lat +39'’ 40 36^4, long 
gh fjnni 47 « Q w , 5400 feet above sea hvol 20 in icfr by hauth 
1 1 ho MounltuHy Los Angeles (Cal ) — Lowf obs , 3600 lect above 
sfalfve] 10 in rtfr Irom Kochester 
J^vannton (111 ) — Iharlsim olw , lat +42 3' 33' 4, long 5** 50*“ 
42 1 W Removed Irom Chicago in 1889 

flagstaff (An/xma) — Lowell obs , 7300 feet above sea levd 
18 in roll by Brasluar 

(Jeorgetovm (1) 0 ) 12 in refr byClanyatid Saogmnllcr 9 

in phot transit insti by Saeginullcr 6 in phot /ciiith tek 
K( ope by Brashear 

iiaverford (Pa ) —( olloge obs , Jat 4 40 0 10' 1, long !*'• 
]2'‘ 7 W 10 m icfr by (ylaik 

Mount HamiUon (( al ) — Juk obs of University of Cal, 
opemd 1888 Jat I \1 20 26 6, long 8*^ 6"» 4''9W I he 36 in 
n fi has a 13 in pliot bus 6 ins transit firolo by Uepsolrl 

3 loot If 11 by ( omnion bin hoii? pliotolmliograjih 

Vfie lJuven (('onn ) — Jlie n« w obs is in lat t 11° 19 22 t, 
long 4*U)1“‘ 40" 6 W 

NfW Yutk ( olunibia Univc rsity obs lat 4 40 45' 23' 1, long 
1*‘ 5b”' 5 i" 6 W ( ontains Ruilieilunl s instiunn nts 

\(nihjtrld (Minn ) — 16 in reli by Brashear and Hastings 

4 S in transit cut bs by Itepsold 

/hthulefyhta ~ UntioiHiiy of Pa ohs lat i 39 57 7" 5 long 
b*‘ 0"' iS" f) W 18 in rt (i 4 in tuiiisit tirek and 4 in zenith 
tf If sropo, all by lltashcar ami Wane i k Swasey 
Poughkeepsu (N Y ) - Vassal ( oibge obs , lat +41° 41' 18' 
long 4** 66*“ 3 i" 7 W I'oimded 186b 12^i m itfi by hitz and 

Clark , small tiansit (inb 

hoilu ster \ ) l)iH( ontimufl (m e /r/io 3/fm/i/ffia) 

It asltingfov {[) ( ) New naval obs, opt md 1891, lat 4 38 
66' 14 0 long b*' 8*“ 16" 8 VV In afldition to the old iiistni 
nuuts, theie is a 10 foot pliotoheliogia[di of b in ap 6 m tiaii 
Hit firtlo built ol stefd by Warmi k Swasey 5 m hUoI alta/i 
inuthbysanie 12 in itfi 

It asfnvgfnu (IK') — Astrophysual obs of tin Smithsonian 
Institution lat l iS bl'l7 J long 5‘‘ 8"* 6" 2 Sideiostat with 

20 in mirror spittiobolomctf i At 

IVilhams hnif (Wis ) — Vfikes obs of Univorsity of Chicago 
lat +42 34' 15 , long f>‘‘ bP» 14" W Opt msl 1867 10 in leti 
by ( laik and Warnei k Swasey, also a 12 m roll 24 in icfl » 
10 in phot If fi 

II ilhavisfoun (Mass ) — - Tht. transit cirtic is in tin hield 
Mfinonaloba (1882) hit 4 12 42 10 , Jong 4*' b2*“ bO" \\ 

Mexico — TVif ff/a///rt —National tibs , hit 4 19 21 17 b long 
i6"'46" 5 AV , 7600 ftet ahovt st i hjvel 15 m itfi byCJrubb 
1 5 111 phot leir by Heiiiy and Chiutur 

South America (C'liik) — 13 iii j+ot t dr by Homy 
and ( autiei mw transit (iitle 

irnjmpa (Ifiu) — Biamh oi Ilirvaui ( ol lege obs , lat -16 

21 long 4** 4b”' iO" W S060 fit t above sta kvd 24 m Biiui 
nil by ( I irk ind 13 in Boy den Itloscopf for phot charts and 
spe< tia ol taint stais tin transit photometer cxtinds the llai 
vard pbotffinetiy to llifi south pole 

hiodr latKtio 1 fin phot leii by Hemy and (lautn i 
Ja Plata (Aigditina) fat - 11 5i tO 3 long 9* 51”' 37" 0 
W 8 in refl IS m tfpiat coudi, and If in jdiot rcfi by 
H( niy and (tautu i 

Africa — Capt (f C ood Hope — 7 in lielionietti bv Repaold , 13 
in phot and 10 in vis n4i by Unibb , now tiansit circle by 
Simms 21 in phot ami 18 in vis refr by C»iubb (with 24 in 
f»bjective prism), ]nts<nted bv Mi h M Clean A phot survty 
f»f the soutberu btavtiis has bitn made with a 6 in Dullmoyii 
h ns 

Miiunttns — Royal Alfred obs, hit -20° 6^ 39", long 3** 60”* 
12" b h Chiefly metooiologual, but solai jihotos regularly taken 
tlgiers — 20 in lefl etpiat ooudt, and 13 in phot refr by 
Ht nry and (lautioi tiaiisit < iieU 

India — Madras — New obs is bting built at Kodaikanal, 7700 
let t above sea h vi I 

Poona — Obs of ( ollego of Sen nu lOj in sg i-efl by Grubb, 
with 6 111 ntr by Cooke spot tiosi opes At, ibidly for solar 
woi I 

Dthra VAn — Obs of Indian Survey lat +30 19 29' 1 long 
f>*‘ I-*” 11 6 L Rtgular solar phot woik 
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Japan — T(/5/ ?/3 —University obs, lat +36* 89' IT*' 5, long* 
O'* 18"‘ 58" 0 h 5 in transit circle by Bepsold 

Auatralla — Sydney — 13 in phot refr by Grubb 

WiTuisor (N 8 W ) —8 in retr by Grubb 

Melbourne — 13 in phot refr by Grubb 

Perth (Meat Australia), lat -31° 67' 2' 4, long 7** 43*” 22» 6 
E 13 in phot and 10 in vis refr by Grubb , 6 in transit 
circle by Simms 

Authoiutifs — In addition to their Annuals or Ohservatwn% 
the leading natioral observatoneH (Gnenwich, Pans, Washington, 
Ac ) publish annual reports stating the nature ol the work and 
c hanges in personnel ana instruments Short reports from nearly 
all British observatories are annually published in the lebniary 
number of the Monthly Notices R Astr Soc , and from most Ger 
man aiifl some other Contuuntal observatories in the VterteljaJirs 
sehnft d astr Gcsellschaft Since 1889 much information about 
Amori(aii observatories is given lU i\\^ Publications of the Asti 
Soc ofthePmiJw (t L E I> ) 

Obstetrics* — Along with Medicine and Surgery, 
Ohstetrirs goes to foim what has been called the Tnjios of 
the nicdictil profession, because every iierson desiring to be 
rcgistiied nndir the Medical Acts must pass a qualifying 
examinatifui alike in medicine, surgery, and midwilery 
lUgisti itf s who lieconio general practitioners find that their 
midwiftiy ( is(s make up i viry large proportion of the 
patients they visit in their daily lound, and in an ordinary 
piattict su(h patients furnish the most constant contingent 
to tlu \isiting Iibt Midwiftry stands related both to 
medieiiK jirojai oi internal medicine, as it is sometimes 
calh d, and to surgery or external medicine , and of rcgis 
trates who in the larger conties of ])opulation specialize 
and devote themselves to one branch of the profession, 
whilst physicixns seek the fellowship of a college ol 
physRiiris and the suigeons that ol a college of surgeons, 
obstetnci ins become fellows sometimes of the one college 
and some times ol the other — it may even lie of both At 
present, in the eajutals of the three kingdoms, the 
gieatei inimbd of the obstelrieians are lellows of the 
(ollcgts of ]>liysicians When two colleges combine to 
give a eonpmit (jualiheation the examiners in medicine aie 
provided l)\ the Phy sunns’ CVillegt, and the examiners 
III surgeiy by the Surgeons’ College, whilst the examiners 
in inidvviltiy ire provided m ceiual numheis by eacli of 
the two 

T/ic tSiope of ObstetfUb — It IS reejuired of the candi- 
date ioi i (pialifying |>ass iii midwifciy that he show 
ae qiiaintdiu ( with tlu physiology and pathology of the 
fern lie The term Gynceoleigy, which has eomt to he 
a[»pli(d to tlu study ot the disenses of the female gtneia 
tivo system, in its primary sense includes all tint i>ertains 
to womtn both in he^ilth and disease This was its eailiest 
applicatum and while the midwifery societies of the ’fittie s 
took the mine Obstetneal, younger societies eliseussiiig the 
same range of subiects adopt the wider name Gynecological 
Hut as the obstetneal section of this branch ol medicine pre 
ceded the gy ne e ologual in its development, so it retains its 
place of pimiaiy im]>oitanc( for those who seek to qualify 
themselve s lor praetiee To become capable practitioners of 
midwife I y they have to study woman as she plays her part m 
the le production of the lace This implies, to begin with, 
a study of P'nwienolofp/ — the science which concerns itself 
with the cyclual changes in the female that culminate 
in a menstrual uterine humorrhage Like other cyclical 
processes, menstruation is probably regulated from a 
nervous eentre seated, it is generally believed, in this 
instane e in the lumbar part of the spinal cord , but it is 
dojiendent for its liealtliy flow on the healthy condition of 
the circulation, and is intimately associated with ovulation 
— the escape of an ovum from a dehiscent ovisac The 
appearance of the menstrual discharge is the first indication 
that the individual is susceptible of impregnation, and so 
long as it continues to recur the susceptibility remains 
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Emmenology, therefore, has to observe the date of the first 
menstrual flow at from fourteen to sixteen years of age, 
and the modifying influences of climate, heredity, race, and 
social status m the development of jiubcrty , the menstrual 
type, which is most frequently a twenty eight-day cycle 
from the commencement of one j)eriod to the commence 
ment of the next , the menstrual habit, which expresses 
the amount and duration of the flow , and at the end of 
reproductive life, the climacteric jicriod or menopause, with 
its wide range of possibilities Obstetnciaiis recognize 
that, although the appearance of menstruation indicates 
the possibility of conception, puberty precedes the physio- 
logical ago of nubility by as much as fiom seven to ten 
years They know that the normal condition for repro- 
duction IS a monogamous union of two individuals, man 
and woman, mutually consenting and o^ienly declaring 
their desire to form a family, and that a woman is not 
ripe, physically or psychically, for the great functions of 
wifehood and motherhood till she has attained the age of 
at least twenty one years There is the yiossibility of con 
ccption at any point m the menstrual eye't, but the jk nod 
of greatest conception probability is within a week after 
the cessation of the flow, so that if marriage be consum 
mated at this date the newly married wife may find that 
her next menstrual jienod fails to appear because th( uterus 
has become the nest for the incubation of a fertilized 
ovum The nine months, oi, more ])reci 8 cly, the ten 
menstrual months of uteio gestation, dining which the new 
being keeps growing like a paiasite within the womb, test 
the strength of the pregnant female in every system ol hti 
body This aflbrds a second sphere of inttiest in the 
fern lit economy, where obstctrici ins find occasion foi the 
c\ercise of all their medical skill Wciknesscsof the 
brain and nervous system, of the heart, the blcKnl, blood 
vessels and blood glands, of lungs, liver, stomach or kidneys, 
or even ot the bones, that might otherwise have remained 
litent, come into view during the striin of jircgnaney and 
may be a menace to the life of the mother ancl her 
child During c pidemies, as of small yiox oi typhoid 
fever, the gravid worn in runs risks from which he r non- 
gravid sister is free, and whilst there aie some common 
diseases that take on featuics of special dangei, there aie 
yet others that arise only during the couise of pregnancy 
The consideration of the heilth conditions of pregnancy 
has resj)cct not only to the woman, but to her unborn 
infant not only to individuals, but to the coming race , 
and in this legird it becomes jiait of the function of 
obstetricians to teach communities and even legislators 
the need of prevent rig poor women in the last weeks of 
pregnincy from toiling at their industries m ways that are 
detrimental to the race Considerations of this kind 
would become urgent in a population thinned by war or 
fatal epieJemics 

Tokology — the doctiine of parturition — is the most 
distinctive sphere of interest for obstetricians, and hero 
their activities bring them into a closer apjiroximation to 
the work of surgeons As a science it demands a study of 
the yihenoinena of labour, which in their ordered succes- 
sion are seen to present three distinct stages one of 
preparition, dunng which the uterus dilates sutticienily to 
allow ol the escape of the infant , a second, of jirogress, 
during which the infant is expelled , and a third, of the 
extrusion of the after birth or placenta In each of the 
stages analysis of the phenomena reveals the presence of 
three elements which are known as the factors of labour, 
VI/ , the powers or forces which are engaged in the empty 
ing of the uterus , the passages or canals through which 
the ovum is driven , and the passenger or body that is 
being extruded. The mechanism of labour de}>ends on the 
balance of these factors as they become adjusted to each 
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other in the varying phenomena of the several stages 
The diversities that an met with in dlfiennt labours tmui 
of the same woman hive lul to their l>cing classified into 
different groups A nitunil labour is commonly dehiui I 
as one whtre the child pnstnts by the head and tht 
labour is terminated within twenty four hoiiis hioni 
this it 18 obvious that no cast of labour tan be defined at 
its onset Tht relation of the futors may wairant t 
favourable ex])eetation , but until tht lahoui is coiiipUte<l 
and completed within a loisonibly sift jHiiod, it cannt)t 
bo classed as natural Tht eleim nt ol tune has this 
importance, that it is lound tint, apait fiom all accidents 
and inteifertnees, the inortaht> both to mothi r and thihl 
becomes greater the longer tht tlnmtioii of the labour 
Hence lingering or tedious libours, in which tin tluhi 
still presents with the head, but is not txjKlhd within 
twenty four hours after the onset ot laboiii ]»iins in 
pro|)eily grouped m a separate tlass, althougli tin y an 
terminated without ojierativo interference Tn the class ot 
preternatural labours, where the head comes last instead 
of first, there are two subdivisions, aeeurding as the dnld 
presents by the bnceh and ftet, or lus transversely as i 
cross birth, and has usually to be delivered artitieiallv 
OjKrative or instrumental labours vary according as tin 
proeeduies adeipted are safe in jiiincijde to mother and 
ehilel, such as turning and the application of the inidwifor\ 
foiceps, oi as tiny involves damage to the infant in tin 
vinous forms of embiyotomy, or are more dangei ems to 
the mother, as in the C i sarean st etion and symphysiotoinv 
A final eliss of labours includes the cases when some 
eomplieation or anomaly arises ind becomes a soniee ot 
danger, mdejicndently ol disturbances ol the mechanism or 
of any oper itive intorfe ronce These comple x labours arc 
due to ( omplications that may be maternal, such as 
haemorrhage aiiel convulsions , or fcntal, such as twins oi 
prolapse of the umbilical torel To cope with tin st 
anomalies an obstotrieian requires all the; resource ol i 
physician and all the dexterity eif a surge em 

The interest of obstetricians m then jcatients docs not end 
with the birth of the ehildren, even alter natural labours 
The puerpera is still a subject ol can Tln^ uterus, that 
during its nine months’ evolution hid l)etn ineie ising 
enormously in all its ehmionts, has in six weeks to 
undergo an involutiem that will lestoro it to its pn 
gravid condition The allied organs sliarc in tin ir 
measure in the change, ill the systems of tlui body fee 1 the 
influence, and tsi)Oeially the mammary glands tike on 
their luiietion of providing milk for the iiutinneiit of the 
newborn infant A patient with some latent flaw in 
her constitution may piss the test of pregnane y and 
labour with success, emly to sueeuiiib during the puer 
penum Of patients who become insane in connexion 
with child bearing, a half manifest their mental disorder 
first during the diys or weeks immediately succeeding 
then confinement, and numlKis more whilst they au 
suckling their infants A woman may have had an* eas> 
labour, and may have been thankful at the time for 
heli> from a hanei that she did not know to be mu lean 
three days later germs left by that hand may have so 
multiplied within her that she is in mortal d inge r from 
septieamia The management of the puerjieral piticnt 
requires not only the warding oil of delete nous 
influences, but the watching of the normal proccssts 
because slight deviations in these, undetected and uii 
corrected now, may become latti i souno of lifelong 
invalidism It remains further to be noted that to 
obstetricians belong the earliest stages of jKxiiatrKS in 
their care of the new born child In some old works 
practitioners of this branch of the profession arc described 
as oja</>aAoT<!)/xot, because their first busim ss w is to cut 
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the umbilical cord The causes of the high death rate 
among infants, whether due to ante natal, intra-natal, or 
nto-natal conditions, come under their observation They 
have charge of the whole wide field of the hygiene, 
pathology, and thorajieutics of infancy 

lliHlorical Sketch — ^Ihe origin of midwifery is lost in the mists 
of human origins The learned Jean Astruc, who gave a lead to 
liighrr critics in their analysis of the Pentateuch by pointing out 
tlic j)re 8 ence of Elohistic and Jehovistic elements, exercised his 
imagination m fancying how the earliest juiir comported them 
Helves at the birth of their fiist child, and especially how the 
husband would have to leani what to do with the placenta 
and umbilical cord His s]MculationM are not in the least 
illuminative The Mosaic writings let us see women of some 
exjierience and authority by the side of a Kachel dying in labour 
or a laroar giving birth to twins, and superintending the easy 
labours of Hebrew slaves in J^gypt The Lbers Papyrus (1650 
n c ), which Moses may have studied when he grew h anted in all 
the wisdom of the Egyptians, is the oldest known medical produc 
tion It ooiiiains presr njitions for causing abortion, for promoting 
labour, for curing displacoments of the uterus, &c But there is 
no indication as to how labours are to bo managed, and with 
regard to the fluid there are only auguries given as to whether it 
will live or die, ac cording, c </ , as its first ( ry after it is born 
sounds like ni or ha 

The story of the ii«e and progress of midwifery is intimately 
bound up with the history of nicdicino in general Iho obstot 
iician, looking for the dawn of his science, turns like his fellow 
workers in other medical disciplines to the Hippocratic writings 
(400 ) Kow the father of nieduine was not an obstetrician 

As with iigyjitiaim and Hebrews the skilled attendants on women 
HI labour among the Greeks were also women But since nothing 
that concenud the ailments of humanity was foreign to 
Hippocrates, theio are indications in the writings that are 
accountefl genuine of liis interest in the disorders of females — in 
their menstrual troubles, in their sleiility, m their gestation 
symptoms, and iii then puerjieral diseases , liis oath forswears the 
use of abortifaf KuitM and ho recommends the usi of aternutatones 
to hasten the expuNiou of the aftoi birth In the Hippocratic 
writings that aie siipposfd to be products of las followers some 
of these subj(3cts uie more fully dialt with but whilst the 
idiysioian is so m< times culled m to guo advice m difficult 
labouiB BO that lie fan desdibe diflorent kinds of presentation 
and can siioak of the possibility of changing an unfavourable into 
n favourable lie of the infant it is usually only with casts where the 
child IS already dead that lie has to deal, and then he tells 
how ho has to mutilate and extraft it So these writings 
furnish us with the oarlust acfount of the accoucheurs 
armament in II 111 , and let us see him possessed of a fuixalpioy 
—a knife or pcifoiatoi for opening Uie Ik ad a Trlttrrpov — a 
comminutor tor hrtaking up the bones and a — an ex 

tra( tor for hooking out the infant. Ihe classic al writers of Greece 
give the same impression as to the nrimitive stagf ot obstetric s 
Women, like the motlior of So( rates liaie the charge of partuiieut 
A\omoii Wlieie divine aid is sought, goddesses are invoked to 
facilitate the labour (tocIs or imn are only called in where 
giaver intcrlen m o is required, us when Apollo rescued the 
Hifant AiSf iilapius by a (Vsarean section ]Hrloriiiod on the dying 
Sciinule 801110 mul wives are known to history, and extracts liom 
the writings of ouo Aspasia are emboflded in the works of later 
authors In the great medical school of Alexandria, when the 
science of human anatomy began to take shape Ilerophilus 
loudercd a service to obstetrics in giving a truer idea of the 
anatomy of the foiuale than had ])n viously privaiUd otlur 
phvHK laiis give ividciuo of their iiiteiest in midwifery and the 
diseases ot women and some exfieiieiico was graduilly being 
acquifed and tiaiismittcil through the profession until we hud 
ftom Ccl 8 us(in tlu^ reign of Augustus) that when surgeons were 
called 111 to hcl}) the attendant woman they could some 
times bring about the delivery, without destroying the infant, by 
the orioration of turning hi the 2 nd centurv Soraiius wrote 
a work on midwihiv for the guidance of nndwivcb in which 
for the fust time tin utirus is dilft ion tinted from the vagina 
and instniitioii is givtii for the use of a specu^ium A contem 
porary, Moschion, wrote a guide for midwivos wlinh, with that 
of Soramis, may be said to touch the high water maik of 
archaic midwifery It is written in the form of question and 
answer, was much prized at the time of the Koiiaissarice, and 
was used as the basis of the hrst obstetric work that issued from a 
jirinting press Pliilumeuos wrote a treatise of some value at the 
same epoch, but it is only known from the free use made of it 
Uy subsequent writers, such as Aotius in the beginning of the 
()th century Like Onbasiua, who preserved m his compilation 
the work of Soranus Aetius draws largely on preceding writers 
His tieatises on female diseases constitute an advance on previous 
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knowledge, but there is no progress in midwifery, though he still 
makes mention of turning This oberation has disappeared from 
the pages of Panins iEgineta, an 8th ceutury author, the last to 
treat at length of obstetrics and gynecology ere the night of the 
Dark Ages settled down on the Homan world, and it is not 
heard of again till a millennium had passed During the 
centunes when the progress of medicine was de]>endent on the 
work of the Arabian physicians, the science of obstetrics stood 
still Wo are curious to know what Khares and Avicenna in the 
9th and 10th centuries have to say on this subject But 
they know little but what they have learned fiom the Greek 
writers, and they show a great tendency to relapse to the rudest 
procedures aud to have recourse to onerative interferences 
destructive to the child Interest attacnes to the work of 
Albucasis in the 12th century, in that he is the hrst to illustrate 
his pages with figures of the knives, crushers, and extractors that 
were employed in their gruesome practices, and that he gives 
the first liistory of a case of extra uterine pregnancy 
We romc down to the ICth century befon wo begin to see any 
indication of tin development of obstotiics towards a place among 
the scieiues Medicine and surgerv profited earlier by the Intel 
lei tual awakenings of the Ri iiaissance and the Reformation In 
anatomical theatres and hospital wards associated with universities 
great anatomists and clinicians began to discard tbe dogmas of 
Galen, and to tiach their pupils to study the body and its diseases 
with unprejudiced minds But the practice of midwifery was still 
among all jxoplc in the hands of women, and when 111 1513 
Fucharius Roissliii of hrankfort publislud a work on midwifiry, it 
bore the titli J)er Schuarufen n J^rawen iind llihammen Loanigarten 
Tiaiislated into Inglish by fhomas Ravnvld with thi altered tith, 
Jhc Ihrih of Mankyrulf it is mainly coinjiilcd fiom Mosehioii, and 
the Soranus and Philumenos liagmcnts of Onbasius and Actiiis, 
and 18 mtf Tidi d as a guide to pregnant wouun and tin ir attendant 
nurses It was illustrated with famiful figures of the fuctus in 
ulero tliat were reproduced m other works of later dati — as 111 the 
JUosenyarteji ot Walitr Reitt of Strasburg 111 1546 and tin Jifhain 
menhnch of Jacob Riieff of Zuru h in 1554, the latter of which 
ap|)eais in biip^lish dicss as The Midmfe The greatest 

impulse to the progress of midwifery was given in the middle of 
the 16th century by the famous Iremh surgeon Ambroisi Paie, 
who levived the operation of ])odalir version, and showed how by 
means of it surgeons could often rcseue tlic infant even in eases 
of heael piesi ntation, instead of breaking it up and extracting it 
piecemeal He was ably secoiidod by liis pupil Guillemeau, who 
trauslatcel his work into Latin and at a latci pciiod himself wrote 
a treatise on midwifery, anlnglish translation of whuh was jmb 
lishcd in 1012 with ihe title Child Ihrth or^ The Happy Deliver le 
of Women J he e lose of the 16th centuiy is re inlercd further raemor 
able m the annals of midwiftiy by thej pubhi alien of a senes of 
woiks specially de voted to it Three w ts of e onipilations contain 
in„ extiacts from the vaiious wiite rs on obslctncs and g>necology 
from the time of HipjH)ciatos onwards, weic published undei the 
designation of Gynocma or Oynaxwrum — the first edited by C aspar 
Wolff of /urich 111 1506, the second by Caspar Baulim of Basic 111 

1580, and the third by Israel Spach of Strasburg 111 1597 Spaih 
iiieludes in his collection not only Pares obstetrical chapters, but 
the Latin translation of ihe imnortant TraitU Tumvoatir de f hy^ 
terotornotokUf published by the French surgeon Francis Rousset in 

1581, winch IS the hrst distinct treatise on an obstetric operation, 
and advocates the jicrformance of Casareau section on living women 
with difiieult labouis From this time imw irds evidence aecumu 
latcs of the growing intciest ot members of the medical piotossion 
and more e s|h e lally of surgeons, in the ]jructice of midwifery, ond 
after the inuldlo of the 17th century they began to jmbhsh the 
records of then txptncntes hi s|>c(ial treatises The most ini 

i iortant of thcbo w liters wore French — as Maiiriecau, Viardel, Paul 
'oital, Peu and Dionis The work of Maurueiu, which fust 
appealed 111 1668, is 8i>orially interesting from its having been 
translated into English in 1672 by Hugh Glianibeilen, who in Ins 
ireface made the then incredible statement that his fathei. Ins 
irotheis, and himse It had long attained to and practised a way to 
deliver women in dilheult labours without hooks where other 
aitists used them, and without prejudice to mother or child 
Mauy years had still to elapse before the secret of the C hambe r 
leus leaked out In the course of this eeiituiy some women who 
had largo exjaiience in imdw ifcry appe irtd as authors Thus in 
Englaiul Tune Sharp m 1671 wrote The Midmves Book, or ihe 
wfwUartof Midu ijery discovered , in ( ermany, Justine Sicgomuntl, 
in 1690, Die Chur Hrandenhurgische Hoff IVehemutter , and earlier 
and better than either, in Fruiee, Louise Bourgeois in 1626 nub 
lished Obiermiions sur la SteriliG et Maladies dcs Femmes Perhaps 
they were beginning to feel that there was some need to asseit 
their power, for it was during this century that paituricnt ladies 
began to call in men to attend them in natural labours Accord 
iiig to Astruc, Madame do la \alliero wushed her coufinement to 
be kept secret, and Louis XIV , in June 166J, sent for Juks 
Clement, the court surgeon, to sujeermtend the delivery This 
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was accomplished saocessfully The king gave him the title of 
accoucheur Ciernent afterwards attended the daunhiness and othei 
court ladies, and went thrice to Madnd to assist at the oonhnemeut ol 
the queen of Philip IV Up till this epoch physicians and surgeons 
had only been summoned to the lying m room by midwivos who 
found tuemaelves at the end of then resources, to give help in 
ditficult cases where the child was usually dead and the mother often 
moribund Now that it began to be a fashion for women in their 
oidinary conhnements to be under the surveillance of a physuian, 
it became possible for men with their scientihc training to study 
the normal phenomena of natural labour, and through the medium 
of the printing press to communicate the results of their observa 
tion and experience to their professional brethren lleiice the 
books of the men already referred to, and of others that apiiearod 
latoi such as the Traiti Omrvpltt de^ AicoucJiemens oi Be la Motto, 
1721, which 18 a storehouse of a(uto observations and wise dis 
cussion of obstetric measures In other couiitiies than ranee 
physicians and surgeons began to take up midwifery as a spcciahty 
and not as a subsidiary part of their practice, of which they were 
somewhat ashamed (Le Bon, one of the waters whose work is 
found in Bauhin s OyTUEcm^ says, “ Habc ars viros dcdccet ), and it 
was in Holland that a work was piodiiced that has earned for 
its author the designation of the Father of Modern Midwifery 
Hemaeh van Deventer, wlio practised as an obstetrician at The 
Hague along with his wife (a Vroodvrow, as he was a Vrocdmocstcr), 
j)ublishod in 1696 a preliminary treatise called Dageraat (Aurora) 
<hr Vresdvroweny and in 1701 ho followed it up by a more complete 
seeond volume, of whu h the Latin edition that came out simiil 
taiieously with the Dutch has a title begiiiinng Operaiione^ 
UuriirgivoR Novum Luaven ErhiberUes Ohatctruantibu<i It has the 
siipicme value of b< ing tlie first work to give a s( lentihc dcsci iption 
ol the pelvis, and to take some steps towards the development 
of the mechanism of labour Tlie ‘‘obstetricantcs for whom 
Deventer wrote are both men and women In tlio early part of 
the 18th century wonioii had still the mam and often the sole 
<liaige of their partuiieiit sisters, but tlic practice of having a 
do( tor to superintend or to supersede the niidwives kept spreading 
uuong the classes who could afford to pay tfio doctoi s fee and by 
the time Deventer a tioatise was doing its educational woik m an 
iMigUsh translation, as The Art of Midwifery Improved^ in 1716, 
the doctors were getting into their hands the “harmless forceps 
with which a living child could bo extracted without detriment 
to the mother in conditions where forme ily her child s life was 
sacrificed and her own endangered 1 his life sa\ mg instrument was 
invinted m I ondon, but by a man not of l^nglish biith Ibe 
Huguenot, William Chambulen, fled from Pans to escape the 
Bartholomew massacres, carrying with him to Southampton 
Ills wife, his two sons ind a daughter William Chambcrlen 
seems to have been a siugeon, and his descendants through four 
generations had large and lucrative practices in London J he 
ehlest son Peter, who was old enough when he came to h ngland to 
he able to attest the birth and baptism of a younger brother, is, 
on good grounds ci edited with being tho inventor of the forceps, 
whidi for n century was kc{»t a secret among bi others, sons, ainl 
grandsons Hugh, indeed, a great grandson of AVilliam, and the 
trmslator of Mauiiceau, liad offered to sell tho family see ret for 
10 000 Clowns , but liis failure to efleet dohvtiy m a test ease that 
Maui let au put to him ltd the profession to believe that he was a 
boastful epiack Palfyn of Ghent, when m Pans in 1723, putting 
a > ork on anatomy through the press, laid hofoie the Acaelemy of 
S( loiice a pair of forceps, which was figured m Heister s surgery m 
1724 Ho has thus tlie honour of first laying before tho profession 
a midwifery forceps But his implement wis ill constructed, and 
never came into general use Meanwhile the knowledge that tho 
Chamberlens were re illy possessed of a serviceable mstrumciit 
must have stimulated otlier practitioners Pc i haps a colleague 
with a keen eye maj have got sight of it on some occasion oi an 
intelligent midwife had been able to dcseiibe tho ‘ tonj^s which 
she had seen one of the family apply In 1734 Dr Ldward Hody 
published a record of Gases tn Midwifery that had been written by 
Mr William Giflard, “surgeon and man midwife The dates range 
from January 1724 to 1731 Amongst the cases are several where 
he efleeted the delivery by means of tho forceps — “extractor, ho 
calls it — of which a figure is given , and when Edmund Chapman 
who practised first at Halstead and afterwards in London, published 
Ins Treatise on the Improvement of Mvivnfery in 1 7 13, ho speaks of 
the use of the forceps as “now well known to all the pimcipal 
men of tho profession both in town and country 
In the course of tho 18th century tho development of midwifery 
in the hands of medical men made greater strides than in all tho 
preceding ages The progress was accelerated by the establishment 
of chairs of midwifery in tho universities of various countries, 
I’ dinburgh taking the lead in the appointment of a professor in 
1726, and Strasburg coming closely after in 1728 In Strasburg 
the chair had the advantage of being at once associated with a 
uinical service Lecturing was earned out, moi cover, by men 
'vho were devoting themselves as specialists in midwifery and the 


diseases of woinrii and infants and W(u succeeding in dcvclojnng 
lying m institutions lor the binolit ot poorwonun m labour that 
became schools of instiiutiou both lor nndwiicry nurses and ior 
medical studtnts Two new optrationa came duiiii^ this epoth to 
enhance the powers of the obstetrician, m/ , s>in])h}siotoin>, first 
introduced by Sigault in Pans, and the iiuludioii ol pnniatuie 
labour, first carried out by Macaiilcy in I oudon in < iicuinstances 
described by Denman in tlie jirduo to his Miduifiry illiain 
Hunter 111 I ondon, Sii Iidiiing Onld in Dublin KudireriiM ot 
tingeii, Campei in Amsterdam, liuuhlocnut in Pans, Haxlorph m 
Coi>onhagen, and many otlnr authors contiibutul to piogicss by 
their atlasi s and tlieir books lint theio an. ibnc \ nosi iiaiiics 
stand out pre eminently Im cause of the infli mt tin y t xoital on 
tho whoh obstctiie w Olid- Lev rd, Smellit, and 1 im r Kilian m 
his vidimus of tho history oi mulwifd} evils 1 ‘ ,.n( of tho 

greatest masters m tho dcpuitmcnt that «\er Imil of feriHllie 
In ‘^ays “ Inferior to Lciret in nothing ho t\ t Is linn in niueh 
Boer he ehar leti ri7( s as the most meritoiions iiid inipoitantof 
(»t I man obstetric lans Levict imjirovc d tin con tiudioii of tin 

forceps, and widened tho sphere oi their i]ipln ability Smillie 
worked in the same diicetion, and fuiiiislnd, niouovcr dcsiiip 
tioiis and illustrations of natural and morbid libouis that ai< of 
classical value , and Boer fust clearly iilaecd })iigndiuy (whuli 
Mauncoaii, e q , had sivokeii of as “a nine months disease ) ainl 
parturition in the category of physiological pioi esses that im^lil 
DO hindered rather than hclpcel by tho piagiiiitieal intiafch m es 
of meddlesome midwives 

Ihroughoiit the IDth century midwifery contiiiin d to ad\ met, 
gynecology giew into a sjieeial dci>aitineiit with an oxtuisive 
literature, the ineehanism ot labour developed uinlei tlio elinieal 
observations of men like Nagele and tho study of sue li lio/e n see lions 
of e^davera as weio made by Brauno, tho iiidieations foi inti rf« icnce 
became more clcui and the methoels of mteileieiue^ iiuni simple 
and safe, and a wliolo realm of anteiiatil pathology unci tei itology 
was added to tho elomain ol seionee while jnat titioiurs leaiintl the 
art of saving ]iremature and ele lie ite infanis by tho use ol the in 
cubatorand juopei ahmentation hveiy idvainoin all tin eevnato 
stienecs waj3 apprceiateel and anplied for the lelvamument oi 
obstetrics But llieie are two achiovomonlH wlneli will make the 
19th century for ever memorable in tho annals ot initlwileiy — tho 
abolition ot the pains of 1 ibour and the arrest laie\ on moitahty fiom 
the 80 called puerperal fove r In he bruaiy 1817 Sii I Y Simjeson, 
choosing a case where he had to deliver by tinning, pul tin pitient 
asle ep with cthii See mg that the utonne eontiaetions cimtinued 
though tho attendant pain was abolished ho pi oe cede d to idmin 
ister other m cases of natural labour anti in Noveinbei ot the^ 
same year domonstniti d the virtues of chloroform, nml so Inrnishcel 
tho most serviteable anasthotic, not only to the obstctiieiin in 
tho lying in room but to the suigeon on tlio battlefield and to 
the general piaetitionci in Jus everyday woik Jgiii Ihilipp 
Sommelweiss, assistant in the male rmty hospital ot Vnnna, was 
struck and saelelened with tlio appalling iiiortaiit) Unit atteiided 
tho dolnciy of the women under liis care, as many as one (in some 
months thiee) out of every tea of the puerpera lumg cnnied out 
dead Ho observed that tho mortality was nine li hi^.,lie i in tin wonis 
allotted to tho tuition of stude nts than in those set ajiart loi tin 
training of nurses In tho spiing of 1817 he saw it tin post 
mortem ex iiiiinution of n young colleague wlio liad dud ol a 
poisoned wound, that the apjioaraines wen the same vs he luul 
too often had occasion to see at the ]>ost nioitein e xainmations 
of his puerperr He orelcred that eieiy student who assisted a 
woman in her labour must first wasli Ins liands in a disinle rtant 
solution of chloride of lime and in 1818 ilie idy the moitility was 
less 111 the students than it was in the nurses wiids J bus tho 
lust light was slied on tho uatuio of tho miselnef ol wine h multi 
tildes of pmri>cml patients pnishcd and the Inst inte lligt nt step 
was taken to Icssc'n the mortality When, some twenty years later. 
Lister hud applied the bacteriological piiiniples ol Bisteur \vith 
beneficent results to sui,^( ly obsti tru laiis gladly followed his lead, 
and the I9th century htheld adeleel to the comfort of an estlieti 
midwafory the confidence of midwilcry antiseptu and ev<ii iseptie 

AuiiiOKiriEs — 1 Adams Jranslaiion of Paulas ^Lgincta 
Sydenham Society, 1814 — 2 Asriiic Ilement^ of Midnifery 
translated by iS Ryley London, 17fifi —3 Avriiso J nyh^h 
Midwives their History and Pronpeets London 1872 ^ In 

Qhamherlens ami the Mulufery lorceps Loiuloii 1882 4 

CuEllFAlT ‘ Ob8Utrie]ue (IJistoire ) lu Dutionnairf emyclo 
pidique des sciences midicalc^ Bans, 1880 xiv 71 ™ ^ ( <>i i viu 
Dell Ostclricia tn Italia Bologna, 1874 — 0 DFiaeoTX hio 
qraphte dis ha qcs femmes c6Uhrct Pans, 1814 — 7 D!nm\n 
P reface to An Introduction to the 1 raciicc of Midv if ? y 1 ondon, 
1805 , expanded in American edition by hianeis New ^ ork, 
1821 — 8 h NOFl MANN m Hirst s Avunean Syitcrn of Gynaology 
and Obstetrics 1888 labour airumy Primitive J copies 
St Louis, 1883 —9 Kiiian ‘ Tabcllarischo Uehersiclit der 
Gcschichte der OeburtHhulfe in Du ( tburfdehie Irankfurt, 
1839 — 10 Ki i-i\WACHrEUin s Handbuch dtr (Jehurtthulfe 
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1888 — 11 Lw Eoy, a I PHONm La Pratique dei AccouchemeniSf 
contenaiU Vhxstovrt ft la praftqm dts prttwipaux accoucheurs 
depuis ffippocrals jusqu'd nos jours PariB, 1776 —1 2 Oai ander 
Ijefirbach der J'/ntlnmuTigskunsf Tubingen, 1819 — IJ Piagft 
/ ObsUtmque au rwi* et xvui steeles prkMi dune itude sur 
I OOMr^quedepuiS la Renaissance Pam, 1892 —14 Plo«8 Das 
Wetb in der Naturund Vhlkerkundc Leipzig, 1895 — 16 Kyan 
A Manual of Midvnfery London, 1819 (Claims lo have do 
vt lofM d the terms obstetricy and obstetrician ) — 16 V on Sifroi d 
Jer^Uih einer OfstJitchle dcr Oehurtshalfe Berlin, 1839 (The 
most f xhaustivo treatise on the history of midwifery ) — 17 Sc f 
liuti sufrlartdesaccouchements Pans, 1779 — 18 Van Swiktfn 
(Commentaries upon the Aphorisms of Roerhaave^ vols \iii and 
XIV London, 1765 — 19 Vhi c fact TraiU complet de I art dts 
arrourhements Pans, 1815 20 WirKowsKi Ilistoire des ac 

t out he/nents chez tons les pruplcs Pans, 1887 , Arcouthenrs et Saqes 
Jiuimxs a&Ubres Pans, lb‘U (a R S ) 

OCAftftf a town of in tho piovinco of Toledo, 

on the Lxtrcino north of tlio plate an of Ocana, m ir and 
to the soutlnast of Aianjiic/, with a station on tho line 
from that jclacc to Cut lu i Tins plateau jeroducts wine, 
win at, oil, fruit, mostly sc nt to Madrid, and in Ocafta 
there are manufactun i ot potter}, alcohol, soap, and 
It itber I’hc 1/Own is suiroiinchd by walls in ruinoua con 
dition, ind there an the i< iiinins ol an old castle It 
li IS broul legular Htrccls, scvtial scpiarcswith arcades, a 
fine town lull, hcIiooIh, hospitals, (cjuvcntH, three parish 
c hull Iks, in one of which is the chafKl of Our Lady de los 
Ihrncdios, in which lurdinind and jHabclla were married 
Nc ir the town are the rums of tho coin cut of La Esperan/a, 
winch this (juccri built Ocaiii is the\icus Ouminarms 
oi the Itoinarm and was the dower that Abdui Ahd c»f 
tsc ville gave bus duighUr /aidi on hci marriage with 
Allonso VI In Ocafta sc \cril Coitos of tho Midclle Ages 
assembled Near this toi\n, on Dili Ncminlicr 1809, a 
bit tie was fought between the Spanish army under Laey 
ind the French invaders (ommanded by Jose]>h Bonaparte 
ind M ushal Soult, who routed the (’istilian forces 
PojMiliiion, about bOOO 

Occleve (or Hoc c im), Thomas (nG8?-U50?), 

rinks, like his moie voluminous and better known contem 
fiot uy Lydgate, among those poets who haie a histoiical 
Tithe r than iiitnnsu inipoitiiue in English liteiatuic 
The n woik rarely if c \ci nsesaboxe^ mediocnty , m neither 
IS the 10 even ail} cleai ewidiTuo of a jcoetic teniiierament 
The} ire oelijmeil, not onl} byeMry ))oit of the Scottish 
Hc iieol, but by more thin euio of their nameless English 
siuec 'ssora Yet they n pn sc nted foi the Kith century tho 
btc 1 i uic of then time nul kept alive, however faintly, 
the tereh handed on to them by then “maister,^^ Cluuccr 
What IS knoivn e)f Ocelcve^ s liti has to ho gathered munly 
from his woiks At eighteen oi inne^tceii he obtained a 
ilcikblnp 111 the J^iivy Seal Office, which ho retained on 
ind ofl, in spito of much grumbling, tor about thirty five 
ytais llei lud hoped tor a bonoheo, but nemo eame, and 
in I t99 he reeeivod instead a small annuity, whieh was 
not ilways paid as rigulaily as he would have wished 
Iht htin io ( iipiti, Ins fust iioom to which we can affix 
a elite, was translated fiom tho Proncli in 1402, evidently 
IS a sort of antidotes to tho moral of H ioilus ami Ctcbstda, 
to some MSS of vvliieh we find it attached La Male 
litt/lty one of his most readable poems, written about 
1 1(>(), gives Muno intciesting glimpses cjf his “misruly” 
>outh Ills eontiition tor the juist, winch has brought 
him, is ho licwails, to poveit} ol body and puise, boemt» 
to have boon liisting ukI about 1410 he settled down to 
mil lied lif(% and to the coinjmsition of moral and religious 
[) 0 ( Ills, whicli aro inteis[x.ised with continual complaints 
ol poverty His longest work, IJe jRequnine Pniictpumy 
wiitten foi Prince Ilal shortly Ik tore his accession, is a 
tedious homily on tho virtues and vices, with appro]»riate 
instauces fiom the usinl medieval sources but it is re- 


lieved by a Proem, about a third of the whole, containing 
some further reminiscences of London tavern and club life, 
in the form of a dialogue between the poet and a beggar 
On the accession of Henry V Occleve turned his muse to 
the service of orthodoxy and the Church, and one of his 
poems IS a remonstrance addressed to Oldcastle, calling 
upon him to “ rise out of the slough of heresy ” Then a 
long illness was followed for a time, as he tolls us, by 
insanity His Diafog vnih a Fneridy written after his 
recovery, gives a naive and pathetic picture of the poor 
poet, now hftythiec, with sight and mind impaired, but 
with hojies still left of writing a tale he owes his good 
j>atron, Humphrey of Gloucester, and of translating a small 
Latin treatise, “bcito Mon,’* before he dies His hojjes 
weie fulhlled m his moralized tales of Tereslaus' Wife and 
of Jonailias^ which with his Learn to die belong to his old 
age After finally retiring from his Privy Seal clerkship, 
he was granted in 1424 sustenance for life in the priory 
of Southwick, Hants, on which, with his former annuity, 
he appears to have lived on till about the middle of the 
century Besides his De Regimine^ of which there are a 
number of MSS, Ins works are comprised in four MS 
volumes, of which three have been edited by Dr hurnivall, 
and the fourth (Ashburnham MS ) is promised by Mr 
Gollancz, for the Laily hnglisli Text Society 

The miin interest for us m Occleve's poems is that they 
are characteristic of his time His Hymns to the Virgin, 
Balades to pations, Compl nuts to the King and the King s 
Tieasurer, versified homilies and moral tales, with wamiiigs 
to heietics like Oldcastle, are illustrative of the blight that 
had fallen upon poetry on the deith of Chamer The 
nearest appioach to tho realistic touch of his master is to 
be found in Occlevi’s Male Regie But these pictures ot 
15th-cintur} London are clouded ovii by tho jiale cast 
of eontiition, and are without even the occasional flash ot 
humour that lightens up LydgateS London ijackpenui/ 
^et Oeehve has at least the lugative viitue of knowing 
the limits of lus poweis Of a modest and evtn timid 
nature, he mver attempts a flight too high for him Ills 
unassuming downiightncss and sinceiity of style is m 
89 me rt spelts a rthef iiom the colours of i he tone and tritt 
veibiage with which Lydgite too often weantb his rcadi rs 
He siys simply what he means, and does not afloct what 
ho does not feel A Londoner, to whom the country w is 
evidently a bore, he has not afflicted us with artificial May 
mornings , and it is doubtful whether a bingle referouee to 
nature can bo found among lus poems He has }et anotliti 
distinction among his contenipoi ants he wrote no allegory 
Whethf r we ascribe it to his lack of “engine,'* or to the 
influence of Chaucer when in his later years he had dis- 
eovcied the limitations of this poetic form, we cannot but 
1)0 grateful to the poet who has spared us As a nietiist 
Occleve is also modest of his powers He confesses that 

F idor C haiK or fayn oldo lian mt taught, 

But 1 vas dul and Itarmd litt oi naught 

and it IS true that the scansion of lus verses seems 
occasionally to require, in I rench lashion, an accent on an 
unstressed s} liable Yet his seven line (or rime royale) 
and eight-line stanzas, to whicli he limited himself, are 
jKrhaps more frequently reminiscent of Cliaucei’s rhythm 
than are those of Lydgate As for the heroic couplet 
of The Legende of Good Women and The Canterbuig 
TaleSy it may be iiuestioned whether Chaucer ever sue 
eceded in imparting the secret of its rhythm to an}, 
whether poet or scrilK Lydgate alone had the temorit} 
to attempt it in the doggerel “riding-nme” of the Tiot/ 
Booh ancl the Stoiy of Thebes Then it disappears from 
our literature, to be rediscovered from tho Italian in the 
ne\t centur} (w s M ) 
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OC0AnOSri^Aphy« — ^Tho department of geography 
which deals with the phenomena of the collect^ waters 
of the globe is termed by the Italians talassograjia^ and 
attempts have been made but without success to introduce 
the name “ Thalassograjdiy ” m other languages The 
term “Hydrography” has been introduced in Swedtn , 
but this is a misleading expression, as at least two 
lUtfcrcnt subjects are already designated by that word 
In general use Oceanogra[)hy is the term applied to the 
study of the oceans and seas, the cognate science of lakes 
being termed Limnology, and that of nve rs l*otamology 

The form of the ocean basins, like that of the land, is 
the concern of physical geography (see Geography) 
Practically, however, the form of the sea-bed is 
*** so intimately associated 'with all the phenomena 
of the water resting on it that both have t(3 be considered 
together The primary division of the hydrosphere into 
otcaHS ind seas is arbitrary, but in each case some parts 
of the boundary ire natural limits A sea is a detached or 
paitially detached portion of the hydrosphere of consider 
able size Elaborate classiheations of seis have been 
pioposcd, iccordmg to their relations to the open oceans 
ind to the land , but the simplest, that ot Sii John 
Mun ly, sufhees for most purposes A sea may be H) 
t iitiic-ly surroundcxl by land {inland), like the (’aspian , (2) 
enclosed by land, except for a single entiince {e^iclosed), 
like the Alcditerranean , (3) partly enclosed by land, but 
with two 01 more openings {partial! i/ etulo^ed), like the 
Noith Sc i or Ciribbean Sea, to 'which we may add (t) 
divided licnn the general mass of the ocean only beneath 
the surfuc {baned off) like the Ncjrwcgian Sea In a 
ftw instnues the name sea is given to a juit of the 
ocean distinguished from the lest by jihysual pceuliai 
ities, but not bounded in \ny ]iart by land, such as the 
S irgassci Sc i 

Pile largest divisions of the hjdiosphere are termed 
ott ins, but it 18 just as diflieult to distinguish an ocein 
Oceans a sea a& it is to distinguish a continent 

tiom an islind Fiom the tunc of the hrst 
ciiciiniTuvigators three great oceans iiinnmg fiom north 
to south have been rocogni/ed —the Atlantic, between 
luropeAfiica and America, the Indun, between Africa 
and M ilaysia Australia , and the J^aeitic or South Sc a, 
between Asix Maliysu Aiistialia and Amciici Tin 
t xtent ind liniitB of the oceans to north and south were 
\ iriously given by difterent writers, and much confusion 
riMiltnl The cpiestion ot nomenclatuie wis consideicd 
b> the Royal Geographical Society in 1845, when a 
committee diew up provisional lules which were never 
toimilly adopted, but nevertheless came into current use ^ 
Tlicy recognised an Arctic and Antarctic Ocean lying 
wholly within the respective jiolai ciides, and the water 
arei between the north and the south [wilai circles was 
divided into the Atlantic, Pacifac, and Indian Oceans by 
the continent il coists and arbitrary mendians The 
ulvance m physical knowledge of the oceans has shown 
it to be desirable to recognize the great ring ol un 
obstructed water gndling the southern hernisphcie, south 
of the continents, is a natural unit, and it has accordingly 
be*como common, if not yet usual, to j)lace the limits of 
the Atlantic, Inciian, and Pacific Oceans at 40 S , and to 
< ill all the water south of that parallel the Southern 
Ocean The Southcin Ocean may bo considered to stretch 
to the edge of the Antarctic ice, or, if preferred, the 
southern portion, within the Antarctic ciiclc, may retain 
its old name From several points of view it is 
advisable to call the Arctic Ocean a sea, and to view it as 
an extension of the Atlantic basin The chief physical 
differenc ea between oceans and seas are due to the freedom 
^ See GeographuxU Journal i (1898), p 535 
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of the former from tht inthiemi of land, which dominates 
the character and the (inuhition of the water in the 
latter 

Histoiicall}, it may be noticed that tho early Greek 
antithesis l)etwicn the^ Meditiiiinean Sea surrounded bv 
the habitable land, and tho ()(c ui River surrounding tho 
known woild, gave i)laco guidually to tlu idux of an 
Ocean Sea, in which tho vaiions continents formed islands 
or parts of islands and the teiiu Otuui Si a only went out 
of use when the three gic it divisions of Atlantic, Indun 
and Pacific Oceans wue lecngm/ed ^In distribution of 
depth in the ocean was very vagmly known so long as the 
question w is merely one of seicntifK (unositv, although 
ingenious apparatus for asc c rtaming the depth had bee n 
devised by Robert Hooke ind Sti]>heu 11 iles m the 17th 
ccntuiy, and the use of the leid in shallow water oirly 
became habitual with sailors When the question of 
laying submarine telegraph cables gave pi ictical import 
ance to a knowledge of the form and tcirqieratuio of tin 
seabed about 185'), the methods of diet) sea sounding and 
temperature taking wiie ra])idly imjrrovtd, and scientihf 
oceanogiaphy may be said to date from that period 

Tho development ol ocexnograjihy up to 1870 may 
be siimmaiizod in i few lines The speculations ot 
the Greeks and the crude observ xtions of tho 
Euiojuan navigators of tho 15th and IGth History ot 
centuries led to no defmiti knowhdgc beyond 
the ( xistc nee of the trade winds and ifcw tuts 
as to euinnts anel tides Athinasms Kucher in 16C4 
made the tust gene rah/ it ion is to the e irculation of the 
wxters of the oeein, illustiated by i ma]) ot the surface 
currents , but so little w is then known of the depth or 
configuration of the ocean bed tint h( iieeJy intioduced 
subterranean channels to account for loe il currents, and 
even suggested a great tuniu I tlirough the axis of the 
Exith as a sort of mainspring to ictuite the irerpetuil 
motion of tho suifacewibi H R ele Saussure in 17b0 
made the first fulh satisfae tory obse rvations of temjrer itui t 
at a great depth by means of slow change thermomeUiv, 
and he drew up a fairly comprehensive scheme of oci inn 
research'^ Major llennell (1742-1830) placed the slowly 
increasing knowledge of ocean currents on a scientifie 
basis, and the numerous Arctic voyagers of the rxrJy pa it 
of the 19th century made isolated ind some times iiniiort int 
observations bir John Ross in 1818, by means of Ins 
“deep SCI elamms,” was tlu lust to obtain laigi aiinples 
of mud fioin great dejitlis, and to prove the existcnci of 
organic lift on the floor ol the oetan 

The adi]>tation of Sixt s sell ugiste ring theimometci, 
for use in dee p w itei by tho de vie e of surrounding tlu 
bulb by an emter glass sluath pxitly filletl with menury 
Ol ahohol, was first tested in 1857 on board H M S 
Cydops This marked an era in oceaiiographual research 
It was, however, the Arne rie an naval officer M I Maury 
who did most to direct attention to the seienee of the sea, 
anti his fascinating Fhysxcnl (tecHpaphy of the Sea, first 
jmblished in 1856, continues to bo one of the most in 
spiring scientific works, although the theories of oceanu 
and atmospheric circulation it puts forth have proved 
untenable Maury organi/ed oceanic rese irch iindt r tlu 
auspices of the* United btates Hydrograi)hic Office, aiu( 
this led to the marme services of otlu r counti it s taking 
up similar work, which has been carried out with renuik 
able success by the British Mcteorologic il Office and the 
German Mxiine Observatory 

In 1839 the British Associatum appointed i committee 
under the direction of Piolessor Edward I or bos charged 
with the investigation of the maiine faiirii of the British 
seas Tho activity of this (omrnittee extended ov er many 
^ Voyages dans Its toiuc iv 8cuch'itcl, 1796 
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year^, and arouRed much interest in tiit liathymetncal 
<liHtributi()n of lift Dr W B Carjientcr took up tht 
study of the jihysical conditions and the lift of the oceans 
with gKsat onthuHiaHin, and as a nsult of hi8 efforts small 
f viK‘ditionH were sent out by the British Government on 
the PorrupiTie^ Lighhiinffy and Sfimr'wate}^ to different 
pirts of the North Atlantic Ijetween 1868 and 1870 

In 187J the British (Tovornment were induced by the 
Kfiyal Sock ty to send out H M S OluiUewjei for a thre c 
yt irs’ (ruiHt expressly for the jmrpose of investigating the 
physical (onditiOTiH of the ocian and the distiibution of 
inanm lift This was an (iioch in on anography, icsulting 
in a vist imrcasc of knowledge and in the piogressive 
improvement of appaiatus and int tho<ls of n s( arch bince 
tin return of i\\{. Chfdlnufti in 1870 the most miportant 
ulvanus of oce anogiaph}, in addition to those resulting 
from the e rinses of surveying and ttkgiaph ships, have 
been due to the Norwegian North Atlantn expedition 
in the Voiinifni^ 187(» 78, tin i leiuh Tahnnuin and 
Tuivailhnu ixjKditions in tin Bay of Biscay, 1880-81, 
the foundation <*f tin »S(ottis)i Mamie Station by Sir John 
Muiiay in J88t, flu Ilussian \ovagt of tin VHya^ m the 
I\i(i(ic in 188() 8‘), tin ixploiations of the Austio 

Hungarian ship 7 Wk in tin MidiUii iin an and Red Sta, 
1890 9H, the vovagis of the Pniuc of Monaco in the 
North Atlintn sinn J889, the nscarclns of Piofessors 
hkman and I’l lli isson on tlu Baltn sinct 1885, drift of 
tin h(tm in 1891-96, tin Danish Jnyolf (xjiulition in 
1896, tin I MUSIS of tin United States hish Commission 
ste liners Jihtht and Alhntum in the Atlantic, (Wihlican 
S< i, and Vnific, 1877-1901, the voyage of the German 
sill]) till ongh the Atlantn, Southc in, and Indian 

<)m ms in 1898 99, and that of the Duteh Mboya in the 
Malay 5i(hipelage) in 1900^ 

M thnh and ApparafuH — [hi Ktudy of the ocean flooi and of 
the intennodiate deptliHol watoi Iuh to he earned on under the 
•liHidvanlago of uiaeetHHibility all inlenination must be obtainod 
by means of instiuments attae bed tej a single line of rope or wiio, 
and Hunk far out ol Higbt Attempts to employ bathometers for 
measuring depths w itbout tin um oi a sounding lino have boui 
made) for over 400 yean but they have liithcrto failed in praetiee, 
and no eflotis to eiuplov two hopaiuti linens to work a])paratuR at a 
gieatefoplh liave enei suecoeded lliei number of ingenious eon 
ill values, and even of HUeeessful iiistiunie nts lor oceanographical 
work iH MO gloat that it ih im])ossible to give details of any special 
forms m ibis aitule all tint <an bo atteunpted ih to indie ate the 
}»uii(ipleH on whu h tlie mosl sntislulory lorina are construct d 

riit) Him])bst opoiatiou is tliat ol asetitainiug the depths of tlio 
watei at a given ])oiut lor Hliallow waiter down to 100 fathoms, 
U tlu familial liand had (wtighiug 7 It)) or the deep sea 

Moundiar (woi^diing 1 \ It)) and lump line may bo employed 
without inai curacy In very deep water the amount 

of lino wliuh has to be usoef is sufliueiit to float the lead unless 
the latter is made very heavy and if vtr> luavy the hue is apt to 
bunik on attempting to lieavo it in Many e xpenments woic made 
by Maury to ovouomc this difticulty, but some of them gave very 
wild results and do])ths ot 10 miles and over were ropoitod in 
dilftunt j)ait8 of the ocean Midshipman Breioke of the U S 
navy invented the pniuiple, already foreshadowed bj Cusanus m 
the K)tli eentury and by Hooke iii the 17th, ol using a heavy 
wiiglit so bung on tlu sounding tube that it was automatically 
relofisiel on stilling the bottom and left behind, while the light 
brass tube eonhuiung a sample of the deposit was easily hauled up 
riiiM ])muiplo has bttu universally adopted for deij) soundings, 
and IS now np]>hed iii many forms An essential featuio is the 
tiihi for bunging up a specinun of the bottom as without such 
proof of its com])b tioii no sounding can bo acce] ted Hie weights 
UH(d as a sinki r are iisiiallv tast iron segments, which may he built 
louml the sounding lod and foi gioat dtntlis they weigh 100 1!) 
or moil I he next gnat ad v ami cnnsisteu in the substitution ol 

stul wire for hemj) io}>e thus priituall} eliminating fiiition and 
iMirmitting a great ol line to be stowed in a small sfiace 

Tlie disadvantage of wii-e is that the line is apt to snap when a 
kink foims and hence tliero is u (omudetably incrcasid risk of loss 
of mstiuuioiita A stianded win or wiie rope in which a miinher 

' >or a historical sunmiar) of oitanography sec Sir John Murray, 
Summary of Suentitic UesultM l^irst Part iu the Challenger 
ht/nnts liOiuhm, 
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of very fine wires are twisted together as in a hawser is free from 
this ohjcctioii and can l)c made very little bulkier than the single 
steel wire Various bronzes have li^en used instead of steel, hut 
w hile they have the advantage of greater toughness and flexibility, 
tliey are very costly Die depth may he measured cither by a 
registering block le , a pulley fitted with a train of index wheels 
on the principle of a gas meter, or by a revolution counter on the 
drum on whnn the wiie is wound The indicator shows the depth 
and the rate at which the line runs out, a sudden increase in the 
time intervals being the usual sign that the bottom has been 
leached The Lucas and other recent sounding machines auto 
matically stop the running out of the wire as soon as the bottom 
IS readied The wire is usually hauled m by a steam engine, hut 
the expel leme of the Valdivia eziioditioii showed the great 
advantage of using an electro motor, especially in polar seas wheie 
steam pipes are apt to be frozen The instruments usually attached 
to the sounding line ate water bottles for collecting samjiles ol 
water and thermometeis for ascertaiuiim its temperature 

Water bottles ought to be constructed in such a way that tluy 
may he filled w ith water at any given dcj)th and sc( urely close d 
as soon as filled so that no interchange lan take pHeg between 
the water inside and outside Jhey are usually made of brass, 
and aio hfhnieally divided into valve, stop cock and slip water 
bottles ihc fust class dcfiends on the ])nnciplc of two valves 
o|)eiiing ui)ward8, whidi remain open while the bottle descends 
and allow a continuous ciiricnt of water to pass through the 
mstiumcnt, hut wluii one begins to pull up the water bottle tin 
valves arc closed by the ]»rtssiiro of the water outside and the 
sample then inside is brought up The only foim now in use is 
SigsiKes ‘ Watei cup, m which tlie valves an locked aftci tlu 
fust few fathoms of ascent by the action of a small screw pro])ellti 
which lotates freely during the descent In WiIIch watei bottle 
the receiver is a spiral tube open at both ends during eiesceiit, and 
hx,kcd on the aseent by a pro])ellcr at each end llio stop eock 
watoi bottle as used on hoard the Challenger has the foim of a 
long brass tube closed by a very large stop eock at cae h c nd This 
was sent elown o[)cn, and water passed iteely tliroiigh, hut when 
one ( ommenecd to pull it up the resistance of the cxtaiial watei 
acting on a hinged pressure jJlate actuated a lover worl ing on lioth 
stopcocks and closed them simultnneousl) , shutting m the vvatti 
which it then contained A modification of this instriinicnt lias 
been introduced by its 111 veil toi, Mr J \ Huehaimn bv uhicli tlu 
stop cocks may be closed by a weight sliel down tlu line and thus 
secured more definitely at any particular depth The cliawhaek to 
all those forms is that they ceilhet a mixture of the water fiom a 
consideiable range of depth, and are thus quite uiibuiteel for use 
where layers of different salinity uie supe rimjiosed, or in shallow 
water Slip water bottles aie moie satisfae tory in this and in othe r 
ways The best forms eonsist of a mctil e^ Under open at both 
f 11(18 and of uniform diameter throiigliout bung so that the water 
can pass freely through, and capable of iMun^, detached at any 
given depth so as to fall against a fixed base and bo elosod by 
a top plate, all three parts bee oming automatically united On 
the ( halltngcr the cylinders of the slip water bottles weio veiy 
be ivy with finely ground Hill faces which resfed upon eoiiespomr 
iiigl^ Liound fixed portions of cones In mf)re leecnt forms, sueh 
as MiU’s for shallow water and I’ettersson s foi deep watei, the 
cylinder is locked against uidiarubber discs covering the fixed 
metal plates The mechanism for releasing the cylinder is usually 
actuated by a weight slipped along the line which de presses a lever 
or spnng by its impact or else by a small seiew projiellei wliioli 
revolves fiecly during the descent but on being drawn upwards 
engages with a bolt, and in a certain number of turns corrc8{)ond 
ing to a ddinito vertical distance, sets free the cylinder The use 
of a propellci can be justified in deep water alone and there only 
in default of more serviceable gear The grand difficulty m the 
use of all apparatus w hie h must act at a gieat distance fiom the 
obseivcr and out of his sight is to know whether tlie a< tion has 
or has not taken place at the proper ))Osition In shallow water 
the closing of the water bottle can bt distine tly felt on the line, 
and it would bo very desirable if some method could be found for 
detoe tiiig the impact through a wire at the greatest depth 

The most important physu al observation in the deep sea is that 
of tempciature, the piobfom heio being to devise a thermometer 
which shall bring to the surface a lecorei of the actual ^ 
temj>eraturo at a given depth One of the most satis 
factory, though by far the slowest of the methods is 
the use of a slow action thermometer, t e an oi ditiary 
thermometer, the bulb of which is embedded in a relatively laig(^ 
mass of badly conducting material — wax as oiigiiially used by de 
Saussurein the Mediterranean in 1780, gutta perebaand ebonite, as 
employed by the German observers on the North Sea and Baltic 
a century later This thermometer to be really satisfactory in its 
working, should bo left immersed at the depth from which a 

* For early forms see H K Mill, ‘On ^ atcr bottles, Pioc Jiog 
Soc Edinburgh^ xin (1885), p 539 
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reading is desired for several hours, aud its bulb will retain that 
temi>oiaturo long onough to allow it to be hauled up and read in 
the air An elegant aud quick working adaptation of this prin 
ciple IS found in the Fettersson Nansen insulating water bottle as 
worked out m 1900 This is a slip water bottle, the cylinder of 
which IB made up of a number of concentric metal tubes, so that 
when the iimtiunient closes it shuts in a senes of entirely separated 
concentric layei s of water, each of w Inch must have its tempera 
ture changed in turn before any elfect can be produced on the 
water in t^lie central tube in the middle of which the bulb of a 
sensitive thermometer is placed, the stem projecting through tin 
lid Experiment has show ii that in cool climates the central core 
of water docs not change one hundredth of a demee for man> 
minutes after the water little has been exposed to the tem^ieraturo 
of the air, and in the opinion of Professor Nansen this is by fai 
the most accurate method of obtaining deep sea temperature ^ 

The method hitheito most frociuently used is to employ a 
registering maximum and minimum thermometer on the Millcr- 
Casclla modihcatioii of Sixc s pattern Wlieii made of a large size 
with an arbitrary scale of millimetres engiaved on the glass, as 
suggested by Mr I Y Buthaiian, this thermometer may give the 
extreme tempoiaturos during the peiiod ot its immersion with con 
siderablo accuracy The bulb has to be protected from prossuio by 
ail outer bulb pai tially filled with Inpiid and the steel indexes 
(which are set by means of a magnet) bavi to bo provided with springs 
which will enable them to hold tlieir position in spite of the 
tremor of tlie line in heaving in Ihc diaw'back to all maxmium 
aud minimum thermometers is that the tcmpiatuie at a given 
depth can only be deduced from a senes of othti temperatures 
aud in some possible distributions ot warmth cannot be ascertained 
at all 

Outflow tlicrmomotcrs of an elaborate form were used by Ainu 
as long ago as 1840, but Negrotti and /ambras deej) sea ther 
niometer winch was pertoeted after the return of the ilwXUnqcr 
was the first to give satisfactory lesults with simple working Its 
essintial tcaturo is that after the thermometer has attained the 
temperature ot its surroundings it is turned over (see liiKliMo 
MPTFU), the column of mercury outside the bulb breaks off at 
a little constriction ot the tube and runs down into the inverted 
upiier end which is graduated so as to be read in that position 
riio inversion is sol mod eithei by means of a screw piopLllci, as 
in Magnaghi s fiarac or preferably, when the depth ixumits, by 
means of a lever woikod by a weight slipped down the lino, as 
in the frames devised by Hung Mill, the Itiiico of Monaco, and 
otheis The worat drawbick to the Negrotti and Zainbra thci 
roomotor is that in deep water the vihiitioii of the w lie line iii 
heavm„ in is apt to shalce little jets ot mercury out of the ovti 
flow reservoir outside the bulb into the tube ami so to make the 
readings too high This diflieulty has been overcome by Hen 
Martin knudsen, who employed on the hiqolf txpeditioii a 
thermometer the bulb of wluch lies paiallcl with tlio stem, and 
when the instrument is inverted, nsts with its orifice upwaids 
instead of downwards heneo it is impossible for any aiaoiint of 
shaking to pass mercury from tlu bulb to the tube after invcr 
Sion The importance of protecting the whole thermometer from 
pressure and not imrely the bulb, is now recognized and the 
Negrotti and /ainbra and Knudsen thei rnometers are entirely 
enclosed in a strong sealed glass tube The pressure below the 
surface may be roughly estimated as one ton per squaie inch foi 
every 1000 fathoms of depth 

kloctrical methods of registciing deep sea temperature have 
frequently been tried and abandoned but the platinum resistance 
thermometers of Professor Callender appeal likely to lead to gooil 
results at sea, as they have been found practicable in the deep 
lakes of America Resistance thei rnometers were experimented 
with by Knudsen in 1900 in conjunetioii with an eloetrical ap 
paratUB for finding the salinity by the resistame of the water 
in 8itu^ the balancing of the resistances being effected by the use of 
a telephone instead of a galvanometer ■* The resulting curves, 
both for temperature and salinity m shallow water, apjiear to show 
that the method is of value 

In discussing thermal (as distinct from temperature) changes in 
water, Mr Buchanan has pointed out the convenience of reckon 
mg by the fathom degree or metro degree both units being 
practically the same, if the Fahrenheit scale is used with the 
lathom and the centigrade scale with the metre, since a fathom 
c xceeds a metre in the same ratio as a centigrade degree exceeds a 
Fahrenheit dogroo 

The physical or chemical examination of sea water can only be 
completely carried out in a laboratory on shore when results of the 
highest precision or complete analyses aie required , but much 
work may be done on Imard ship 1 ho ilensity of sea water is 
usually expressed as speciho gravity, or the ratio to the density of 

^ Oeographxeal Jmmal^ xvi 1900, p 469 

* Beretning fra Kommwaionen for % uUnshahelig Undersogelse af 
Banskc Farvandet vol il part 3 Copeuhagen 1900 
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pure water which is taken as unity The tcmperatuio of both is 
taken as 0 C in pyknoinetLr observations, on account ot the con 
venience of making tlirect mtusuicincnts at that tdii 
perature But in hjdiometei work it is moic convenient ^"^•*®** 
to take as the standard sumo t< mja ratiiro near the 
ordinary tompeiatuio of the an Liiher 60 luhr (15 6 
C ) or 17 6 0 being usually ehosui Iho crmparisou 
may be made either with puiew lUratthcsainL Lomptra 
ture, or at its temperature of inaxmnim dmsitv ic 4 C It is 
necessary therofoit to state tlio exact nu aninj, ot spi< ilu giu\ ity in 
every case This is usually tx pic ssod in the toim S ^ , when t is tho 

standard teinperatnro of the seawater simi)l> and 1 that <»1 the 
pure water with whieli it is ooiiijiaicd llo LhuHeuger spiciio 

gravities arc published in the lorni aud those of most of 

the later Continental expielitions as \ny of ihise feums 

can bo converted into the others by calculation Ilu siUnit;y can 
always beexpiessed without ambiguity b> tbo amount of cbloiino 
oi ot total salts, tho latter being jiiefcrable and the most eon 
venient form of expression beiim in parts per iiulle It is very 
desnable that this elatum should be given m all stutementH of 
lesults, by whatevei method they arei obtained llio tliemical 
study of sea water at sea is practically continod to tlm volume tiic 
estimation ot chloiino and oi alkalinity unel the coIUetioii oi dis 
solved gases, the analysis of the) gases ami dctemnnatiun of I tie 
sulphates or other ooustituuits in tlio water samjilo bung made 
111 a laboratoiy on shore flbe dnee t deterniinatioii of total salts 
18 renelereel ti oublosome by the dee omposition ot tho magncsiiini 
salts on evapoiation and the variations in tho eompeesitiun ot tho 
salts are usual I y so slight that extraordinary pue sntions must l)o 
taken in order to detect the elitfercnces Uho salts of sea water 
taken from enclosed seas or near the mouths ot iiveis do, however 
show somo variability m composition Iheobjeet ot tic terniining 
the alkalinity is that it giv es a measure of the caibonic aeni m 
actual combination with a base as normal eaibonatc the all iihne 
u action of seawater being duo to the carbonates it contains 
When kept in glass bottles sea water is apt to change in alkalinity 
on account of chemical action on the glass the e vtiuetion of 
gases horn sea watei on boaid ship, and the sealing of the simples 
m tubes, is a tioublesome and somewhat delicate opoiation Ii a 
sample of sea watei is preserved in a stoppeioel bottle its gaseous 
contents aie sure to undergo change in eonsemienc o of thanges of 
temperntuie while even if the sample be Realed up in a clean glass 
tube tho dissolved gises aio altereel in natuie ami ameuint by the 
deeompoBition of the minute plant and animal organisms which 
the watei contained By Petterssons methoel two Hpceiimns ol 
each samjdc ol seawater brought up by his iiibulating water 
bottle without change of temperature, me taken in glass tubes 
which have been piovioiisly coated internally with inonune 
( blonde (corrosive sublimate), exhausted of an and sealed 1 ho 
tip of tho tube IS broken off in the water bottle and when filled 
the tube is again sealed up , tho coirosivo subhinato kills all tho 
organisms and prevents their decomposition, and the sample keeps 
unchanged One tube is used for dcteiminin^ tlie) absorbed 
oxygon and nitrogen tho other for tho caibon dioxieic llie sub 
stantial uniformity ot tho composition of tho salts of eaean watei 
makes it possible to determine the salinity {i e the piopoition ot 
total Balts to the mass of water) quite ace urate ly by eie toi mining 
any one of the chemical constituents lhat stlccted is always the 
total halogen eBtinnited as chlorine 

1 ho relatmns ot salinity to density at roiist int temperature and 
of density to tomperoture at constant saliint} have Ixcn worl ed 
out with great nemrary by Professors llioipe 
Rucker, Professor Dittmar, Herr Mai tin Knuelsfii 
ond others flho problem of linding both densitj ’”“1 
salinity may thus he solved by measuring direc tly tilhe r ^ 

tho density or the total halogen If p stands foi the 
salinity expressed in parts per tlionsand by weight 

1 gram of total salts iii 1 kilogram of seawitoi), S-j foi 

specifio gravity at temperature t compared with ]mro water at 
temperature 1 , and x chlorine (total halogen) in grams per 
kilogram of sea water, the relation between chloiine ami salinity 
IS usually given as-*- 

jo=l 83x -0 0012X 

but knudsen finds the simpler fonrmla^ = 0 03-f 1 81 x g*'^® 
eellent results 1 he relation betw ecu salimly and speeiln gi avity is — 

whore a is tho salinity constant In the case of (t~ 1300 , 

but for the value of <r varies with the value of S being 

1410 for =1 010 and 1340 for =1 028 

4 ’ 
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Hydros 

m§t0n 


I he (letciminiUoii of chloiine i» aimple, accuiaU, and direct, 
and tan taaily lx (^tried out by titration on board ship, the 
Htandard Holutioii« l>tmg pteviously prepared on ahore The 
tneaHurdneiit of density or mjkciIic gravity deiiiandH more atten 
tion Iho only method admitting of the higheet accuracy w 
idighing on a delicate balance a nieaaared portion of diatilled 
water at a (onatant terai>craiuro (uMually 0 C ) m a glaae tiilw 
known uh a pyknometer, and again weighing the sann tube filled 
to the aanio point with the aainple of aea water at the eaine stan 
dard temperature fhw is an operation reciuiring skill and care, 
and aa it iiuiHt lx (ondueted in a la))oratory on ahore the aarnplea 
require to boaodired in auch a iniinncr aa to jin vent iny changt 
occurring in the aalinity 

riio uae ol hydrometeiH or areometers is much nioro Birnjdc and 
they aiu aa aonsitive aa the pykiionutcr, though not ao tiusL 
worthy they hav( the immenao advantage of not Kquiiing 
a iigid table, and thua being capable oi employment at Ma 
m moderate weather Ihe uaual loini of luatrnnnnt consHts 
ol a eyhndrieal glaaa hod} of eonaidmablo ai/e, terminating 
above iii a narrow ^lasa atem iinindaed in a sample whidi cornea 
within the range oi aalimf} foi wliieli the inatiuriieiit la adapted 
I he Hcale la uaually gradual* d ho as to < nahlc apcseifu gravity to 
ho read diieetly ilit tnnptiatun ol tin watei being aMcortaimd at 
the same time, and Uk itading i(du((<I to u atindard tein|K.iature 
by refoioiice toatahh of lOiKitioiis Mi \ \ Ihichaiiaii intio 
ducod an extremely atiiHiiiM and ardiiite form on th< voyage of 
the Cfuilbrnfet^ and has hukc gicatly improved it* 
riio atem (onUins a Hiah divided into milhmetna and 
the apetilic gravity is obtaimd by tlie use ol tables 
Ihe instrument la ahaolulc, inaaniucli aa its weight la detei mined 
lx forehand and aoveral aiiuiably weighed coils of wire are 
provider! whuh can be used to inmaae tne weight of the whole 
instrument by small im rum nla in aiu h a way that a senes of half 
a du/en roadifiga may be rnadt at dilltreiit parts of the scale in a 
fiw ininiitos Ihe volume ol the Irody of the hydrometer and of 
each millimetre of the atem may be previously asceitained by 
« \|>erimont in distillod watoi, and its i xpansion with teinpc ratine 
d< termincd in the same way rims each iiadiiig gives the volume 
of the instruriK nt iinmeraod and the total weight of that voluino 
of the watei under c xumination Iho tenipeiature eorieetion (ah 
lx iiuieh simplified by uaiug the hydiomeler in distilled water at 
the temperature of the aii he loie placing it in the sample of sea 
water at the same tcmporatiue, and thus eompaiing dneotly the 
weight of ocjiial volumoa of aiawatu and puic water Hy this 
f»r<x 1 s8 tlift chief dilhc iilty in the use of the hydionu ter —the eflct t 
ol surface tenaion- is eliminated if tin suilaco of the aea water and 
]»ure water be (cjually dean Maii> oci anogi aphei however, using 
<liio( 1 reading hydrometua hu\( lound the une< rtainty due to the 
vat lotions of aurfaeo tenaiuii so siriuiis as greatly to dctiaet fiom 
till value of the instrumont 

Ihe total immersion hydroimfu is sometimes used to cvadi sur 
fac e tension it is a cylinder w ith a xeiy short stem whic h is loaded 
by the addition of coils of win until itpist snika in tin watei, the 
final adjustment being made i ither hy titration with sea water and 
distilled watci, as in Pisati a method of 1890, oi mon elcganlh 
us in Nansen s method of 1900, hy varying the teinpri ituu uf the 
water in the pu by a fiaeliun ol u degrie so as to fix the exact 
tc mpi latuio at w liieli the immeistd hydiometer and the water have 
tlm aame dt nsity * Y xpi mm iits have been made with the rofracto 


nn ter to measure the sptiifie 
index which is a function ol 


of at a water hy the lofi active 
the density The nn thod has tin 


ad vantages of Ixiiig iiidt pendent of the motion of the ship and 
ie<|Uirm^ only a miuiito quantity ol watei as a aaraplo Rloctiieal 
uaistaino has also been utili/ed , in Toiin^e s method, aa tested on 
the Amxi, the resistant e of a small aumplo was observed, and the 
instrument cilibrattd by txpeiimeni on standard solutions, in 
Knudson s nnthod tin variations in resistance due to salinity aie 
ineasuied tn hi/u and, it thih is found piaetnablo in deep watei, it 
will conNtitute an immeiisc^ advance in ottanogiaphy 

iho traiispuoiny td aw water is usually intasuud by sinking a 
white iiiaimlhd that and noting the depth at which it ceases to 
- he visililo Ihe Ust is a roiigli one the depth of 

eacy and '^*“*^****^y dopoudiiig not only on the transjmrem y but 
colout *^^'^** * amount of sunlight and the ]>owei s of vision ol 
till obsei vf r 1 in loloui ol sea watci^as seen on looking 
through iht depth of a fathom or so at a white disc may be measured 
with a oonsideiablo degitt ol appioximatiou hy the use of horels 
xauthomoter Assuming that tin water of lakes vanes from pure 
blue to clear green Proft ssor 1 on I construct* d a scale of which the 
extremes were solutions of tO]»pti sulphate in ammonia foi blue, 


* “A Retrospect of Oteauograpli) lu Hepint of \J Int in tog 

^^otigren^ London 1895 p 40 J 

Por a siiinniary of discussions on the hydrometer in oceano 
graphy, with references see I* Nansen ‘ 1I> dronieters and the 
'wii face tension of 1 iqiiids in the Si \tntific of the Norwegian 

Sorth Polar JsjrpedUwHn >ol in , Loudon, &c , 1902 


and of neutial potassium chromate for yellow, the ih termed laie 
tints being supplied by mixtures of the two in definite proportions. 
Dr W Ule, with the advice ol Professoi xon Drygalski, introduced 
a brownish tint (a solution of cobalt sulfihate) in ortlci to measure 
the gradations which actually occur m the ocean ® 

i he measurement of ot can currents has been attempted in many 
ways, none of whiefi can be looked u^ion as wholly satisfactoiy, 
especially in deep w ater and m the open sea Rapid sur 
face currents, exceeding say 1 mile per hour in velocity, ^ * 

may be easily measuied by watching the drift of a buoy 
fiom ail anchored ship or niaik It is difiieult, however, 
to anchor even a small vessel in watei exceeding a few hundred 
frithoms in depth Undei currents are much more difhciilt to 
investigate Their direction can usually be ascertained by the use 
of a current diag, exposing two laige sui faces at right angles to 
cueli othei and both in a vertical plane 1 his, when sunk to the 
juoper depth and attached by a line to a float offering a very small 
SUI face, will show, with loforcnce to a fixed mark, a certain 
approximation to tlic movement of the layer in which the drag is 
iinnicised ** A nioio sensitive arrangement is a light drag hung by 
a wire from a spai jirojccting over a boat which is kept by the use 
ot the oais m such a }>osition that the wire remains parallel with a 
]))unih lino hung from thi end of the same spar When this is 
done, the boat moves on the siiifare m the direction towards which 
the water of the utiden iirrent flows ami at tlie same lotte 

Much attention has been devoted to the (onstiuction of cuircnt 
gauges intendcii to rtcor*! the directions and velocities of currents 
at meat depths by rotating vanes, mctei wheels, and other meehaii 
leal devices but the lesults have not as yet rewarded tlie labour 
and ingenuity cxjm nded 

The slow moving cuiruits which carry out most of the superht lal 
circulation of the oceans may be louglily measured in calm wtath* r 
by the differeneo between the observed and calculated positions ol a 
vessel, and, in certain eircumstanees, by the use of floats Floats iie 
only of groat value for determining the s^ieed of cm rents in the c ise 
of ooeans the coasts of which are thickly peopled by an intelligent 
population, ami at the present time the Noith Atlantic alone can 
be profitabh investigated in this wa} 

jor meiciy testing the direction ot currents without estimating 
tlioirrate floats aio always useful, and Mr II C Kussell has shown 
that much information of the drifts evtn in the Southern Ocean 
may be thus obtained It is essential that a ( uncut float 
should bo submerged so as to pn sent as little siirfuee as possible 
foi wind to catch , it should be stiong enough not to be damagid 
when thiown on shore, and sufhcitnlly (onspicuous to attract llu 
attintiou of a passei by The exptrimcnt of using glass balls of 
spcdfic giavity a litth gieatei than that ot sia watoi, to roll along 
tlie bottom, in places like the Noith S<a whole the) might 
be locovered by trawleis, and thus to tiace the movements of 
the deoprst layers of shallow seas has not as yet been fairly tiiod 
The mtcrpi elation of euneiit floats is uallv satisfactory only wlirn 
many havt Ixcn laumhed simultam ouhJ), oi in dost 8Ul(«s 
Hion along definite lims Ihen the first to lx found sets a 
imaimum velocity for the euricnt, and tlx direction of the curient 
may bo inferred by laying down on a map the hue joining the 
lauiiehmg jtlaee ami the point at which tlio float ncaicst to it was 
found drawing the euurso of the nt xt nean st paiallel to the Inst 
so far os it gets, then straight to its destination and so with the 
lost Treat* d thus the uottlc charts ol tht North Atlantic 
give an excclhnt idea of the supeiheial circulation of the waters ^ 
Act idental floats, like dereli* ts or logs, and natural floats such as 
Kcborgs and vohaiiK ashes often map out the main imes oi a 
current very ih ally , ami the plankton or diifting organisms, may 
also be looked ujmui as eai marking definite bodies of water In 
tin same wav, tempciature salinity and gas e*)ntents are of value 
in suggesting, and sometimis in dtinonstiating, the place of ongin 
of the sea watei under examination 

Iho appaiatuH for h( lentihc biological research at sea has been for 
the most part devi loped fiom that used in flshmg Iho dredge 
and trawl difltr little from those of the oystir Ixiat and . . . 

the trawling smack Iho Prince of Monaco has ^ ^ 
introduced a soil of gigantic lohstti pot, with the 
happiest effdt in ver) d*icp watti Ino continuoiis 
stuay of plankton on a vovage is usual!) earned out b) straining 
the sea water as it is pumped on hoard ioi the use of the coudenseis 
or to fill tanks The tow utt however, a strong silken or canvas 
hag drawn after the ship to capture the drifting organisms is 
puiely siuiitiho in its origin The smfacc tow net has been 
dev elopcil into a senes of ingtiiious devn es foi obtaining sjiecimcnB 
from any depth or even just skimming tlie mud of the bottom, 
without catching an) thing from an intermediate jtosition 

^ PeUtmanns MitteUwigen 88, 1892, p 70 , 40 1894, p 214 
^ For methods of current observation see A S Xhomsou in Report 
qf VI Int Oeog Congress London, 1896, p 443 
® for the general question of current floats, see G Schott, Die 
Flaschenposlen dtr DeutscJien Stmarte^ Hamburg, 1897 
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ReBtUU of Ocearwgraphical Studg (ste also the 
articles on the diffeient oceans) — On account of the sniill 
number and irregular distribution of dce]>scc 
soundings, except iii the Noith Atlantic, it is 
impossible to gene ralize ith any conhdeuce as 
to the form of the ocean hollows It is, however, known 
that the relief of the ocean Hoor is almost always more 
gentle and less varied than that of the land Being 
protected by the water from the rapid sub aei lal erosion 
which sharpens the featuies ot tlic land, and subjected 
to the regular accumulation of deposits, the wliolt ocean 
floor has assumed some appioach to unilormity The con 
tincntal slopes and the elevations from which some islands 
rise are, however, often as steej) as land slopes The 
general arrangement of dejiths is unsymmetncal , as a 
lule, the deepest depressions occur rieai the margins of the 
o( c ans, while the greater and more continuous elevations 
of the sea bed occur near the centit and are usually 
marked on the surface by islands w huh rise fiom them 
The average depth of the oceans, as calculated by Karsteiis 
in 1894,' disregarding the shallow seas, is 2170 fathoms, 
hut the actual average depth is piobably somewhat greater 
Depressions exceeding 1000 fathoms in depth occur in four 
])la(es in the Atlantic, neai the continental slopes, in the 
angle between the Sunda Islands and Aiistialia, in the 
Intlian Ocean, ind in the centre and iiejithwest of the 
Pacific The only extensive aiea over 4000 fathoms 
in depth is a narrow trough in the noith west Picitic 
ilong the oceanic slojx. of Jajuin anel tlie Kiiiilc 
Islands Individual soundings exceeding 5000 fathoms 
hive been obtained in various jiarts of the Pacific, tlie 
deepest on rescord being 52G9 fathoms at a ])oint cast ed 
the Ladroiics A sounding of over 4000 lathoms ropoitcd 
by Sir Tames Boss in the Southern Ocean, south ot the 
Atlantic, has never bee n \erified, and a definite object of the 
Scottish Antarctic expedition(l 902) was to test the existence 
of a great depression in that icgion The distance of the 
remotest part of the ocean (as cieduced by llobrbach) from 
the nearest continental laud exceeds 1000 miles only in 
the South Pacihc m 20 S , 1 10 W , but it islands be 
taken into account, De Windt shows that no part of the 
ocean 18 more than 1300 mdes Irom luid, tlie leinotest 
s])ots occurring in the eentre eif the Noith Atlintie, it 
25 N , 45 W, and at three points in the eastern Pieihc, 
respectively 15 N , 1 55 W 8 h,115 W, and 45 S, 
10b W2 

The question of soale\el is involved in the coin])irihon 
of depths, for in all cale ulationa eif vertical iclief, either 
Sea level below the surface, tht surface eif the 

ocean is assumed to be uniform The attraction 
of the elevated portions of tlie lithosphere, granted that the 
whole crust woi e of uniform density, sliould cause a i ise of 
the level of the sea along the shores llie survey of India 
demonstrated that the sea suiface was 300 feet farther 
from the centre of the Earth at the head of the Arabian 
Sea than at Ceylon, presumably in consccpience of the 
gravitational at ti action of the Himalayan i inge Geodetic 
operations of the necessary delicacy to measure such diftcr 
c rices of absolute level have been made as yi t in few j)ai ts of 
the Earth, and the problem of the tiue form of the geoid 
remains to the future Minor variations in h vcl between 
enclosed seas or gulfs and the open ocean may be due 
to the set of the tidal streams, the excess of rainfall or 
^evaporation in j^articular areas, the melting or the forma 
tion of sea ice, or to the direction and force of the 
prevailing winds (lor the movements of the ocean due to 

' K Karstena Atne neue Berechnung der miUleren Tiffin der 
Oce^ine, Kiel, 1894 

* * Sur lea distancea moyonnoh a la cAte dana lea Oceans, * M4m 
CQuronnie de I Acad des Sciences de Belgique^ Ivii (1898) 
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the diircicntial gi iMtational uttuiction of cxtcinal bodus 
m the solar svstun, sti Inns ) 

The salinity ot tlu wiUi of the octans, as mip[Kd 
by Mr J 5 Buthanan l)i \ 15uchan, ind others, sIionns 
agineril bintkdairangimcnt Jnthc fai noith 
ind the fii south, bouluing tlu jHilir e c, tin of the 
surface water is coiniiaratiM lu sh 3 wo 7 oiu s 
ot maximum salimt\ ol^up^ ih, tiad» wind logion oid 
m ciosstd by the tiopiis, whil< ilultol lowsihniti las 
a little noi th of the i ipuitoi llu i\<raM Mlnnl} ot tla 
whole suitact of tilt oceans is ib( ul i5 0 pci inillc, the 
aieas of Jiigh silinit\ in tlu tio] us uadi ibout >7 G pu 
milleasa inaximum, and nt ai tlu ul^^* ot tlu ut tlu ihnit\ 
IS only alK)ut 53 0 1 nclostd sc is in diy ugion , lil tlu 

Bed bea and Mecliteiiancan, may hue i Kilinitv appoudi 
ing 40 0, while Stas in a laniy t lim itc, or those led 1)\ m in\ 
livers, such IS the Biltu, mi> hiM an avt i igt s<ilmil\ 
under 50 0 TJic higli salinit) ol the tradt wind in ts is 
dm to the i ijiid c vijioi ition tiom tlu suifuc, wliih the 
check to evajK)! it ion, }>( ihips is miuh is the lu i\u i pu 
(ipitition of tlu ( ilms, at counts lor then lowci salinit} 
The deepci watei ot tlu occ in is usuilly soiiu wli it fn shci 
than that on tlu suifacc, although, on account (>f hiwtr 
tcmjieiiituu, it IS, at equal pitssnits, actuilly dtiist i 
The salts ol average octnn water dillcr f^riatly lioin those ol in} 
“fiLsh water, and tlu (oni position IS pru tu ally t oiisl ant so lni 
as ugaids tho o]>cn ocean, tlu lollowing tabh (hum Dittniai) 
lepiestuting a piobablo gionping ol tlu salts in tho pioj>oilioii 
111 which then cunstituentB occui 


Composihon of Otrav 


Sodium ehloiiile 


77 

Magnesium ehloiide 


l(‘ s 

Magnesium sulphate 


4 ' 

Oak mm sulyihatc 


4 1 

PotisHiuin sulydiate 


> r 

Magnesium caibonate 


K> 

Magnesium bromide 


(' . 


1 ot d 

100 0 


A complex solution ol this nature exorcises a certain amount of 
clumual aition on tho substances exposed to it, and is also at ltd 
upon in vaiiouH wa}s by tho lift prottssis and the duoinpo 
sition ol orgaiasniB Ibo salts ol avtiaj^t ri\tr water contain ovi i 
'lO Dtr cult ot oalc lum and maj^ncsnim tarbonaits incl 10 j « i cent 
oflieesilua with only about 2 jui (ciit ot sodium thloinh ihus 
difleinig very guatly tiom thost ol tin hoa 'Ihcn hfl« been iiuu li 
sptculatiun as to wl othu tlu salts of tin octati an the UMilt ol 
the at turn of the hot watu whuh In at ctmduisid on tho enilict ol 
the cooling 1 ai til oi the jirotluct ot tht t ont< iiliation of iivti waltr, 
changed by clu miud and vital plot esses On the laltt r aHsuni])lu)n 
the present Baliuity ol tlu oenn lias bttu taktn by I loftssoi loly 
ns a nitasuie ol the ago ot tlu l^aiUi In olouj wain tlu oiil\ dis 
tiiut local variation ot aalint toniposition la u \ci> slight iiu re ist 
in the proi>oi tion ot disaohod caihonatt a and takiuni salta with in 
eieaso of dt pth but in the water wbith is tontaincd in tlu muds 
oozcH and chi} a ol tlu occim tlooi time is i nniaikubh tilth it net 
Sii lohn Muiiay and Ml Inino lii\t show'll that tho hi i watu 
mixed witii the blue muds tho t>pual shallow water torrigeiioua 
deposit, 18 not only ot liighor salinit} than tlu overl} mg w aici 
but eoiitains a mueh sniallei jiropoitum ol sul[diateB and thus a 
iilativcly higbei piopoition ol (blondes 3 ho tlumioal actutn ol 
the iron in tho imid ledncts suljdmtta piodmiug ultiinattly ft irons 
sulidude to which tho daik toloiir of tlu mud is due mien iron 
18 delieieiit to take up tlu ledurtd aulplim sulphuiolttd h}diog(n 
IS prodiKcd as in the (kc]> watn ol the I lack St a whtro this gas 
occurs 111 a propoition as high aa C Yt luhic crntinu lies por litn ol 
watu * Rost arolu 8 has e sliown tliat the f row net of hit tun in tlu 
mud may be a nttftssui} attornpaniineiil, and possibly llu emst 
of this themical at turn 

Ihc chemical attioii of the salts of sea watt i on tlu trgani 
matter of dt]>osits pioduees decomyiositiona winch ka<i m st nu 
cases to tho formation of petioh uin ( lienneal pietipitalion appt ns 
to cover tho floor of the sea in some jduees with a dtjposit in the 
form of a stony crust the physical action of wlmli ly tlu difliision 
thioii^h it of the difleront salts is held by Dr Naltoior of the 
Austiian Pola expedition to exeitise a t oiisidt lablo iidlutncc on tho 
chemical processes which otrnrin tlie d((]> sea _ 

® Ttans Roy bdinhuryh \xx\n (It J) No 23 also 

Proc Roy Soi 1 dinhurgh^wi (1896), pp 2-» and 
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Sta uator in contact with the air al)»oiba oxygen and nitrogen 
in an iknount dt pendent on the temperature and nalmity of the 
Ah h d »olwhility of the gasca and the proj>ortioii 

m which they occur m tin atinoaphort hully 
AM wMidr normal ocean waU r at 61 l?ahr < ontaiiia 8 2 c c 

ol oxygen and 15 6 r ( of nitrogf n per litre, the amount 
absoilird diminiHliing ae the temperature naca thus at 70 
l^alit only 5 c ot oxygen and 10 0 of nitrogen are ahaorbed 
It will b« olmcrved that on account ot the greater solubility of 
oxvgi 11 the dissolved air in sea watei contains one third ol its 
voliitnu ot that gas, instead of only one iifth which is the pro{>or 
tioii in tin atinoHpliurc Iho action of living organisms in the 
water alters the proportion ot oxygen and carbon dioxido, while 
that o( nit rogc n rmnaiiis ]iractic ally urn hangc d and is profKiitional 
to the temperature at which the atmoMphcric gases had lieeii 
ahsorhed at the surface Heme when the iiitrugen extracted from 
a sample of water has been estimated it is jMissiblo to Icll tbc 
ic mporaturo wbu b the \vater posse ssed w be n at tbc siirfaei and 
the amount of oxygen it originally (oritaincd Herr MaitmKmul 
sou has shown in the Iiigolf expedition that wherever vegetable 
plankton (diatoms, Ae ) is abundant the absorbed gases csmtain 
inorc^ oxygciti than slioulel mnmally bee asscKiated with the lutiogen, 
while wfierce animal pluiktoii pie vails theie is i dchtit of oxvgcii 
and a largei epiantity of eaibcMiie acid Her lias c'vcri been able to 
detect aeiistimi ditloieme Iretween the amount ol oxygen iii solu 
tion in sea watei by clay aiiei by night when diatoms are piescnt 
The exiieme vaiiabihly of the dissolved gases in the presence of 
living oiganisms eix|daiiis many of the disc re paiieies in the cat her 
observatiuiis wbirh were foinicrly very pu//liiig I be fact that no 
samplcj of oeean water, evcui fiom the greatest eleptb has ever been 
loiiiid entile ly without absoibed oxygen proves that tbo whok 
mass of water iii tlio otean is subje e t tej a general circulatory me»ve 
meni In deep enclosed seas, on the oilier band of which the 
Hlaek Sea is the best e xainpb tlu absoibed oxvgen eliHipjieais and 
cailionie ae 1(1 ami Hiilpbnietted hydrogen take its place In sutli 
conditions tlu ebu (i water is imapabiee of supporting life 

< aibonie at id in sea water is tioublesome to estimate beeause it 
laitly exists as a ire e gas unless the piopoition is vciy large it 
. forms a bie arbonate^ with the neernml laibonateH whitb 

dfoxfdetn watei its alkaline leeae tion I be amount ol 

«•« waitr ‘ pre sent as normal eaiboiuite is given by 

the alkaiimty dete iminatioii me] the total euiboiiic 
ae id may be de termined very ae e uiutely by I e tie isson s nutliod of 
lioihng aeielifiod sea w iter unde i gn atly rediie e d itressiiie llu 
amount of e irboiiie aeiel alisorbed by sea watei iioni the air must 
alwiys be very small but the lospuation ot oigamsms mR> in 
plaeuM, eionveert almost nil the ubsoibeel ox}gmi into e arbon dioxiek 
Ammonia salts 0 ( ( III in a small ami vniying propottiem in sea 
water, as a lesutt of the decomposition ot oiganie mutter unel they 
apjuarte) play an inipoitant jiaitin theseeietiem of eabiuni cai 
bonate by maiine oiganisms 1 he eombined e ubonie neid in sea 
wald, eweii if all assoeiated with lime would only allow iveiy 
small pioportioii of the total silts to exist in the tom ot ealeium 
laihonatc) while the amount ol ealeium eurbonate witlidniwii Ironi 
the water by hviii;^ oigaiuaiUH is re latively large It has be^eii shown 
however that ainriioniuiii carbonate generated from the waste pio 
due ts of animal life) causes a pree ipitatiou of e ale lum larboiiato tremi 
the sulphate or other salts ol onle luiii juese lit iii sea water and this 
18 probably the soiiiee of the immense ejiiaiitities of cahaioous 
matter aeeumulated ns oooanic deposits oi eorul icets ^ 

Tlu elassiluation of manm deposits gem rally accepted 
was arrived at hy Sir Toliu Murray and Professor Kinaid 
Marine result of stud>iiig all tlu speciineiis 

depoalta l>J‘>uglit back by tlio deep soa cxiKHlitions of all 
nations up to the completion of the volume of 
tlu ‘ rV/uZ/e tn/n ’ Mipoits dtahiig with the subject in 1891 
The systmii of (hissituiition is twofold, ateoieling to origin 
and according to tlu depth of water 
f 7aso/rreiHr)w of Manm 


/.He ei Clay 
UaeliolAiiiur (Vj/e 
OiAteini Oo/» 
eiloblgenim Oort 
1 te^rop (1 Oo/» 
llliie Mu 1 
Tied Mtid 
( iwcMi Mud 
\oUani(' Mud 
''Ooml Mud 

Shallow Water Depoflts ) San is Oraveds 
(la /(!•<« lOO/alAxmu) J Muds Ae. 
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hsUniated Area cornered hy Marine DeposiU^ d:e 
(Murray, 1889) 
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I liadiolanan Ooze ’ eOO 000 

I -{ Piatoiii Oozti 10 420 000 

I Uloblgenna Oe>z 6 47 760 000 

IPteneixsl Oertei i 000 000 

^Coral Hands and Mud« j 8 200 000 
lemgcinous -[ Othetr Terrigenous 1 >« i 

I jHjsite blue muds Ae 27 000 000 
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111 the tropical oceans far from land, where the depth m 
less than COO fathoms the tyjncal ptcropod ooze formed 
by tlu accumulation of the dead shells of mol 
luses, foraminihra, and other organisms which 
live at the surface miy contain as inueh as 90 
jrerceiit of calcium carbonate With jirec istly the same 
suiface conditions ind with ecjual abundance of the same 
organisms in the water the dt|iosits at a depth of about 2000 
fatheuns have only about 60 per eciit of calc mm earbonate ^ 
the pterojiod shells have disappeared, and the deposit is a 
globigerina oo/c comyiosed mainly of foraminifera. If the 
elejith IS 2 too fathoms, the proportion of calcium carbonate 
IS rcdiuccl to K) per cent, and at 2600 latboiiis to 10 jiei 
cent, while m dcijxr water it is lart to hncl anything 
inoit thin a trace of calcium carbonate in the deposit 
7 his gradual cbminatum of calcium cirbonatci with depth 
}»oints to solution by the sea water undei jiressuro, and 
jiciliaps in presence of eai borne acid due to decomposition 
of tluv organic matter in the shells The slight inerease- 
of dissolve cl ealc mm Siilts in water from gicat dcjiths tends 
to confirm this dc due turn As the foramimfeial remains 
dimmish, the icsichul deposit is named llxcliolanan or 
Diatom oc)7C, if the skeletons or spicules of one or other 
of these siluious organisms aie conspicuous, or iled elay if 
they are practically absent 

Red (lay is the most remarkable as well as the most widespread 
of all deposits It is made up partly of the disintegrated fragmtiita 
of volcanic rocks, such os pumiu, paitly of the non » a tm 
cahaieouH remnants of maune organisms which had • 

Iivtd on the surfacL, and partly of the teeth of shaiks, and the car 
bones ot whales very often crusted ovci with, oi even embedded in, 
nmsses of iron and manganese oxides which have been formed by 
the decomposition of the volcanic rock fragments Crystals of 
zeolites evidently prochued %ti si/cc, aie fiecj^uently found in the 
Red c la> and particks of ineteontic iron arc also found in consider 
able cjuaiitity The (htmual changes whieh take placjo in deep 
Hta dejrosits art still vtiy imperfectly known but it is certain 
that tbo Rid tlay inci eases in tiiickncss at an e\ct ssivtly slow rate 
It IS not to bt supposed that the remains of more shaiks or whales, 
or more meteorites fall to the ocean tlooi in thci Red clay areas than 
in other platts but it is c^vident that if these remnants have been 
umlorndv distributed over the oceans, tlu moie rapid accumulation 
ot the otnor deposits has covered them iij), and they only remain 
unbunod in the Red clay Sir John Muria} btheves that not more 
than a t( w fett ol Rtd clay have accumulated in the deepest depres 
sions since the close of the Tertiary j^eiiod, many of the sharks 
teeth belonging to fossil species The existiiuc of this deposit is 
the mam argument for the theoiy of the i>erTnancnce of the oceanic 
and continental areas Since no rock similar to Red clay has been 
found m any geological formation it ajrjrears imjrrobable that any 
part of the jiresent land was evei an ocean floor in the ahysmall 
area 


Terrigenous deposits pass from the stones and rough 
pebbles of the beach to shingle and sand between tide 
marks, and to fine mud on the outer margin of 
the continental shelf The finer deposits are 
classified as sands or muds according to the size 
of the particles comjiosing them The composi- 
tion of the deposits depends mainly on the nature of the 
rocks from which they are derived , thus, oceanic islands, 
if of coral, are surrounded by coral sands and muds, and 
if volcanic, by volcanic sands and muds Oflf continental 
shores beyond the continental shelf, blue, green, or red 
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muds are found, the colour of gieen mud being due to 
the formation of the secondary mineral glauconite on the 
grama of rock Fhosphatic nodules are also formed in the 
same positions by secondary decomi> 08 ition The blue and 
red muds owe their colour to the less or greater degree of 
oxidation of the iron they contain 

The distribution of the \arious kinds of deposit over the 
ocean floor has been provisionally mapped by iSir John 
Murray ^ A belt of sea bed averaging 200 miles 
in width around the land is occupied by tern 
4 epo 9 lt» genoiis deposits, which are the onlj deposits 
found in seas Only m exceptional cases, e tf , 
where a great river carries its muddy water several hundred 
miles out to sea, or where a current floats icebergs laden 
w ith mud and boulders far from land, or where a prevail 
iiig offshore wind bears desert dust lialf across an ocean, 
IS this limit exceeded Diatom oo/e ajij^ears to be character 
istie of the Southern Ocean, where it probably forms a nng 
north of the belt of terrigenous deposits which encircles the 
Antarctic ico It is always most abundant under relatively 
fresh and cold water The moderate depths of the tem- 
j»erate and trojncal oceans, down to say 2000 fathoms, 
are typically covered with globigcnna ooze, which closely 
resembles chalk in its com|>osition, and may be said to be 
the characteristic deposit of the North Atlantic Below 
the depth of 2500 fatlioins Red clay prevails, its occur 
Fence being clearly a function of depth, and in places the 
admixture of a small proportion of radiolarian spicules 
gives to it the name of Radiolarian ooze Red clay is the 
typical deposit in the Indian and Pacific Oceans 

The water of the ocean has a somewhat lower specific 
heat than pure water, Professor Thoulet having determined 
the 8|K5cific heat of sea water of salinity 35 0 per millo as 
0 935, if that of pure water is 1 000 In other words, 
while 100 units of heat are required to raise the tempera 
ture of 100 lb of fresh water by 1 , only 93 5 units of 
heat are required to raise the same weight of seorwatcr 
through the same range The thermal conductivity of sea 
water is somewhat greater than that of fresh water , hence 
the sea heats and cools throughout its mass by conduction 
more rapidly than an equal mass of fresh water 
would do in like conditions It must be remem 
MtM»wMt 9 r bered, however, that the difference is small, and 
that when compared with the difference betwetn 
the thermal capacity and conductivity of water and of rocks 
or soil it is inappreciable The greatest difference between 
fresh water and sea water with regard to the action of 
heat 13 that, whereas fresh water on cooling contracts until 
39 lahr is reached, and then expands until it freezes at 
32*, sea-water contracts steadily until it freezes at a tern 
perature of about 26 lahr for normal ocean water There 
IS thus no temperature at which water of uniform salinity 
becomes less dense as it cools 

Apparently neither the hght nor the heat rays of the sun penc 
trate deeper than 100 fathoms, so that changes due to heating and 
cooling by ladiatiou are confined to the siirtace layers the great 
mass of ocean water changing its temperature only by the very 
slow and almost imperceptible process of conduction or by the 
duect mixture by convection or mechanical agitation of bodies of 
water of differing temperature 

The surface water of the ocean has a very slight diurnal 
range of temperature at any point, the difference between tin 
daily maximum and minimum not probably exceeding Fahr 
The Challenger found the extreme daily range for the North 
Atlantic to be only 0 8 Fahr , while that of the air resting upon 
It was 8 2 Dr Schott, on a long voyage on a sailing snip 
through the Atlantic Indian, and West Pacific Oceans, found the 
daily range of surface temiierature in the tropics to bo about 1 6 
Fahr , while in temperate latitudes it was from 0 6* to 0 7 Fahr , 
his results thus confirming those of the ChaXUnger He also 
observed that the daily range was much reduced by strong winds 


and a cloudy sky Jhe coldest soa water known is that in the 
Arctic and Antarctic regions whidima) sink as low as 2tl Jahi 
when freeaug , the warmest is m the Ked Sea and Pcisian (.ult, 
where maxima have been recorded os high as hahr 

Iho ocean siiifaee is divided into /oiks of tcnqieratuio roughly 
parallel to the equator though on account of wind and currents the 
arranpmont in some places is voiy ii i cgular Tlic li opical /one has 
a high surface temperature (for the most ]»ai t om i 80 1 ahi and 
an extreme lange between the absolute annual luaMumiu autl iiiini 
mum of less than 10 It praetnall\ eoimubswitb tiu bdt in 
whiohreef building corals can In t lotbe jioilb and south the 
mean annual temperature falls olF raj>idl> and the animal raugn 
increases, until lu the two ciuuuijHrlar zom s tlic avciagi; surface 
temperature IS below 40 hahr , and the ixturne annual range is 
again slight (under 10 ) on u count ot the low niiMjuum ' The 
eifect of great range of teniperatun on watei ot uinloiiu salinity is 
to act up convection eurnnts at tho iteiioil ot annual inmunuiu 
whereby the surface water, boeomiiig denstr than th« lowtr lijcis 
in consequence of fall of temporatun , sinks and so ( ools md aeiati s 
tho mass of tho ocean When tho sui face watt i is iuikIi licslu r 
than that of tho lower laycis no degree of cold will cause it to sink 
unless sea ICC forms in such quantity that tho exclusion ot most 
of tho salt causes an iiinease ot sahiiit}, and thus ol density in 
tho unfrozen poition, which will then sink and }uoducc a very low 
temperature in tho lower layers Ihe action of heat also wlmh 
in fresh water ensures tho coiitmuance of tin u)>|»ei laic is at tln^ 
surface, produces a coiiecntration of sea watci by evaporation md 
thus an increase of donsit} which may Itid to a mixtuio with the 
lower la>oi8, as in the Ked Sea It may be noted howevoi, that 
evaporation proceeds moio slowly from tin siufaie of salt than ol 
tifsli water 

While the annual range at ^>0 fathoms at 'iiiy one* spot rai c ly 
exceeds 2 fahr and at 100 fathoins is imuipreciabk, (lilforcnt parts 
of the ocean at the same depth may differ in tempe ratine to the 
extent ot — 


Burface 100 fathoms OOfithoiuH lOGOftilhoms 1^00 fall uns 

70 42 20 11 « 

It 18 evident, from the rapiditj with whu h temperature duiunishcs 
from tho surface downwaras in the tippci la}or8, and Du slowness 
with which the diminution eontinucH in deeper watci that tlic 
ocean is a great mass of cold watei on tho surface of wlneli in the 
extra polar regions a thin layci of warm watei floats 



33ie normal vortical distribution of temperature is illiistiatc cl in 
curve A in the above diagram, which rcpicsents a scninding in 
the South Atlantic Curve B shows the tyfucal distribution of 
temperature in an enclosed sea (in this case the Sulu Sea) where 
fiom the level of the birriei to the bottom the tomjieraturc is 


^ Pelernuinni Mxtteilunqent Erganssungah^ft No 109 (IHPl) 

• Sir John Murrav, “Annual !l^nge of Temperature m the Suifaee 
Waters of the Ocean, Qeog Joum xii (1898), 113 134 

S VII -40 
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unifoi in ( urve C hIiowb a tyi>ical Rummer polar curve where laveiB 
of water of different temperaturea are 8Upenm|K)8ed Sir John 
Murray cahiilatea that no leaa than 80 per cent of the masa of the 
o(oan haa a mean temperature below 40^ Pahr 
The tetnjierature of the floor of the ocean beyond the continental 
hhclf, ^ e , about 90 |ter cent of the whole oceanic area, la atrik 
lugly uniform Water above 40^* oocupiea only a narrow atrip 
along the continental alope, and fllla up tne bnaina of the lied Si a 
and ModiUrrancan Water at temiieraturea from 40 to 35* covem 
the whole floor of the Noith Atlantic south of the Wyvillo Thomson 
Uidge, and moat of the Pacific, while water from 35 to 30 covers 
tin floor of the whole Southern Ocean, the Indian Ocean, the South 
Atlantic and some amall areas in the Pacific, the relations of which 
to each other have not yet been clearly made out Water below 
JO IN found in the Arctic liasin and in the Antarctic soos ^ 

Ihe study of the bottom tem]ieratiire shows that the mam 
cooling agency in the hydrosphere is the melting of ice in the 
Antarctic area, for the oceans most on* n to the Antarctic aic the 
coldest Thus the Indian 0( can ana the South Atlantic have a 
bottom temperature 2 lowei than the North Atlantic and about 
r lower than the Pacific Sir Jolm Murray i>oiiit« out that 92 jh*i 
otnt of the ocean floor, but only Iti per cent of the surface, hu\o 
a temperature under 40 Fahr , and ho shows how the deposits now 
being laid down contain mixed together the remains of forms of 
animal life which flourish* d in water at 90 and at 86* Fahr, a 
fact which has very important geological bearings 
The areas occu [tied by surface water at different temperatures may 
be given as follows — 
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In shallow seas esjteiially wheie there is a *om[ilox configuration 
and tidal currents, the foim ul the ground eomnlet* ly domiiiat* s 
the seasonal thtinial changes in the i^ater, which heroine extnmely 
(omjtluated and diffui ontirdy liom the conditions in the o]tcn 
01 can ^ 

The factH which have been imntiunod aH to tlu practical 
coiistaiuy in the toinpoaition of the Balta of ocean water 
uTul the nature of the abHorbe<l gaacH art accepted 
almost all oceanographers as proof that the 
Jlo**** water of the oeean la everywhere moving and 
nowhere at rest Professor Thoukt, however, 
nuimtainM that the great depths of the ocean arc practically 
Htagnant, any circulation being a molecular transferemo 
which IS chi lineal rather than mechanical in its nature 
The movements producing the circulation of the octaii 
are ot diflfirint velocities and directions, and are due to 
diffortiit eauHts, of whuh sometimes one and sometimes 
anothei has been considered to bo the most important 
Much weight was formerly given to the ditfcrence of 
tempi rature producing ex[)an 8 ion of tlie water m the 
Irojnts as iomjiared with the polar area, and thus 
initiating a diflireiue of level which caused the surface 
currents to lun iui the whole from the equator towards 
the poles C’aleiilations ha\o shown, however, that on 
account of the thinness of the heated layer the total 
thiimal increase of level in the tropies must be very 
slight mdoi^, and ([lute insufliciont to proiluce any sensible 
flow of watei Other theorists have [Munted to the 
rteluetion of Ic^el in the heated areas in consequence 
of e\u[K)ration us Blithe u nt to cause an indraught of the 

^ Sir John Murray, ** On the lenipeiature of the Floor of the Ocean, 
kc Ueog hum xiv (1899), 3t 51 

II R. Mill ITie Clyde Si a Area, Pmiwr Roif Soc Rdtubutyh, 
xxx\ l»t HI No 28, xxxuli l>t I No 1 (1894) O PetterSHon 
‘ Recent S>itHhNh Rcseanh in the Baltic, Ac Sevt Ofoq Maff z 
(1894) 


surrounding waters on the surface, especially from places 
where the level is raised by heavy ram This undoubtedly 
must produce some effect even in the open ocean, and is a 
chitf cause of the circulation of many enclosed seas The 
Ked Sea and the Mediterranean appear to owe their 
circulation almost entirely to evaporation, and the Baltic 
very largely to dilution The melting of ice in the polar 
80418 must have a considerable effect in raising the level of 
the surface by the liberation of fresh water, not on the 
surface only, but at the dt pth, sometimes over 100 fathoms, 
at which the bottoms of tlie icebergs float The escape of 
the fresh water thus set free causes an up-welling round 
the bergs and a general outflow from the edge of the ice 
Professor Otto Pettersson believes that this action is 
sufficient to set in motion the whole machinery of oceanic 
circulation, which thus would start from the edge of the 
jKilar ice towards the equator, the poleward flowing currents 
lx.ing of secondary origin and serving to restore equili- 
brium ‘ It has been suggested by others that the onginating 
cause of otean currents is essentially tidal , but since the 
voyage of the Challenger most oceanographers have looked 
on the prevailing winds as the mam cause of oceanic 
circulation, both horizontal and vertical The suggestion 
of wind as the motive power of currents is old, the 
remarkable coincidence of direction in winds and currents 
liaving been appreciated by navigators at an early period 
It 18 difficult to devise any crucial observation which 
should decide the truth of any one theory as against the 
others, since the currents of the ocean are all parts of a 
complete circulation, the impelling force for which may 
be applied at any part of the system with similar effect 
It seems probable indeed that many causes, direct and 
indirect, conspire to produce the final result , wind and 
difference of density due to evaporation, rain, temperature,. 
ICO formation, and ice melting, all pushing or pulling to> 
produce movement in the same direction 

Zoppntz has proved theoretically that the friction of 
moving air on the surface of the water at rest is sufficient 
to move forward the upper layer and to increase its 
velocity to nearly that of the an The internal friction 
of water is sufficient to pass on the movement to deeper 
and deeper layers, although very slowly, the calculation 
being that with a uniformly acting wind it woifld require 
more tlian a month before water at the depth of one 
metre was travelling as fast as that at the surface 

Tt has been proved by experiment that whenevtr a 
current of water is sot in motion by any cause it exercises- 
a complex influence on the surrounding water, dragging 
some of it forward in the same direction and impressing 
on another part a movement, either on the surface or m 
some deeper layer, in the opposite direction These deep 
reaction currents are especially noticeable where rivers 
entei the sea or where strong surface currents run through 
narrow straits * 

A condition which may produce feeble currents not due 
directly to wind but to the cause of wind — unequal dis- 
tribution of atmosphere pressure — is known as a seiche 
This 18 most easily observed in lakes or bodies of water 
not affected by tide, and consists of a surge of the water 
too slow, gradual, and flat to be called a wave, con- 
stituting a rising at one place where the atmospheric 
pressure is low and a falling at another where it is high 
When it 18 remembered that the pressure of an inch of 

’ 0 Pett«rs8on, **Ueber den Linfluss der Eisschmelzung atif die 
Oi^eaniaolie Circulation/ Ofters long Xttenek Acad Fcrhaud ^ 
Stockholm, Ivl (1899), 141--166 

♦ The literature of the theory of oceanic currents is too voluininoua> 
to snmmanae here. It will be found excellently treated in Bogus 
lawski and Krttmmel s Ozeanographie^ vol ii cha|>B iii and iv , and 
continued in the annual volumes of Wagner s OeographiacMa JahHntcK 
since 1888 
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mercury is ec^aal to that of a foot of ^\ater, and that 
temporary differences of barometric pressure considerably 
exceeding one inch of mercury between places much less 
than a hundred miles apart are not uncommon, the small 
and fugitive irregularities of the sea surface and their 
associated temporary currents due to this cause can be 
understood 

The direct action of wind on moving water is niodihed 
by the influence of the land, the movements due to w ind 
which may occur even in the open sea l>eing intensified 
under the guiding influence of land slopes An off shoic 
wind has the effect of dri\ing the surface water out to sea, 
raising the level at some place to leeward and necessitating 
an upwelhng of the deeper layers along the land A 
steady offshore wind thus causes a constant upwelling 
of deep, and consoiiuently comparatively cold, ^\at(i neai 
shore ^ This fact and the similar effect pioducod by shoals 
which rise nearly to sea level has been known to sailors for 
more than a century, and the tliermometer was suggested 
as % guide to warn the mariner of shallow water as early 
as 1799 ‘ An onshore wind, on the other hand, dnves 
in the surface water, skimmed from a considerable extent 
of ocean, against the shore, raising the level of the sea 
near the land, and so causing a return movement This 
takes place either in the deeper layers, or, if the wind acts 
only along a nairow path, a counter current \m 11 tscajie 
on the surface on one or both sides of the direct current 
The result is that off a lec shore the water has a highci 
temperature at great depths than m the open sea In 
consequence of this action, physical similarities in the 
configuration of the octan basins lead to similaiitus in 
the movements of the water, which in all are clostly 
related to the prevailing winds Where the trade winds 
blow off the land, as on the north west and south west 
coasts of Africa and of South America and the north west 
of Australia, cold currents arc found, welling up from j 
bflow, those in tlu south probably reinforced by branches 
of the Antarctic surface drift In the North Indian j 
Ocean and in other places where the direction of the winds 
changes twice a year, the currents show a similar ( Imngc 
aud are known as monsoon currents ^ 


lecur HO frequently as to make it possible to assign a 
deflnite resultant direction to consulcrabk bands of water 
It Is usual to distinguish l>ctwtui (.intents^ which are 
compaiatively lapid, faiilj dchnite m their boundaries, 
uniform and permanent m diicdion even during ttmjiorary 
ehangts of wind, and dnit\ whidi luo lens detined move 
j ments of the water, less certain in dmition and velocity, 
and liabh to alter with t veiy piolongcd change of wind 
I But notwithstanding thesi differences, dntts and <urrints 
are part of one system of gtmral ocianic movtment, and 
thc> must be eonsidtrod as supjdt incntary and not 
contiasted Tluycan never k full) studud by obstiva 
tions of hoiizontal movement at tlu surface aloiu , for the 
movements of the surfact aie only the visible portion of 
the great system of circulation in thuo dinunKions of the 
mass of tilt ocean So little is known of tin inoveiinnts 
ot the deeper layers that the complete system of ciuula 
tioii tan only be divined as yet by the ust of tluoietual 
U4Usonmg supported in jiut by facts of oVistrvation 
The cvidenee points to the Sontluiii Otean as the gnat 
meeting and mixing place of the waters of the world, and 
it IS there, between 40 8 and the Antarctic ice, that the 
want of systematic observations at all depths taken by 
exact modern methods is most stiioiisly felt 

\n ingenious system of representing the dynamical 
conditions determining maiino circulation by nuans of 
sections has be cn put forward by Bjerknes and Sandstrom 
The sections combine isotherms and isohalines into turves 
of ecjual density in the eorusponding sui faces of 
eqiul density sciving to indicate the direction and strength 
of the movement of the water, as isoViane aiirfaces indicate 
the direction and strength of tlu movements of the vir 
The importance of the ocean in the economy of the 
woild IS i>Lrhaps gieatest as a regulator of climate, and 
re u lit researches indicate that the relation 
bi tween the atmosphere and hydrosphcie is metioa 
iiuuii mort intimate and synipathetu than was oiovn 
loimeily supposed The gencial ( on trust of 
tin maritime and continental elimate is too well known 
to leqmre emphasizing, but it is useful to rememlKr 
that the influence of prevailing winds from the sea iiniy 


By wliatevei cause the water ot the ocean is set in 
motion, and in whatever direction it may flow, a loice 
arising from the Earth’s rotation causes the curnnt or 
diift to deviate from a straight line towaids the light in 
the northern hemispheie and towards the left in the 
southern In the northern oceans the dinction of the 
Coastlines conspires with this deviation to give to the 
v\holc of tile water a general horizontal circulation m tin 
same direction as the hands of a watch, a fact which has 
been very clearly proved in the North Atlantic, and is 
distinctly suggested in the North Pacific In the South 
Atlantic, the South Indian Octan, and the South Paeihe 
a similar horizontal circulation, but m the dire( tion 
opposite to that of the hands of a watch, as is required by 
Perrell’s Law of Deviation, has been partially made out 

When a current-chart which is not gtntrali/ed but 
compiled from actual obseivations, such as those of thi 
Nmturt oi Admiralty, is attentively c xammed, it will 

currtnta ^ arrows indicating the directions 

of the observed movements are not parallel to 
each other, but frequently pasent the ap])earance of small 
eddies or divergent streams Yet, on viewing the chart 
more generally, certain main directions will be noticed to 

' The first recognition of this fact is claimed by h Witte m 1870 , 
see AnruUfn der Hydrographtt^ xxviil (1900), p 74 
^^^^onathan Williams, Thnitmtudrical Navigation^ Philadelphia, 

* J Y Buchanan, <*Siroilaritie<) in the Physical Geography of the 
Great Oceans, Proc Roy Oeog Soc viii (1886), 753 


I cany a maiitimi climate far inland over level country, as 
I m the North Clerman plain, while prevailing winds from 
the land may carry a continental climate to islands across 
narrow seas, as m Japan and tlu Kurile group in winter 
Th( researches of Mohn, 0 Pettersson, and H N Dick 
son have shown that the distiibutiou of sea timperature 
has a direct relation to the distribution of atmospheric 
pressun and to the resulting tyj»es of weather Ihe 
ocean surface not only affords a fair held for the develop- 
ment of unobstructed atmospheric ciieulation, but helps 
to fix the position of the gieat low and high pressure 
areas, on the margins of which the moving cyclones which 
dictate the weather of temperate latitudes are generally 
initiated The subject is a promising one for future 
icsearch, and it seems a hopiful direction in which to 
look for a guide as to the prediction of weather some 
( onsiderablo time in advance 

The practical importance of exact oceanographical 
research lies in its applications to jiractical meteorology, 
to the art of flavigation, to the placing of submarine 
cables, and most directly to fisheries With regard to 
the latter, an international council of the nations surround 
mg the North and Baltic Seas, which was inaugurated at 
Copenhagen in 1902 after preliminary conferences at 
Stockholm m 1899 and at Christiania m 1901, termed 
comprehensive plans foi co operation m the systematic 
I study of the North West Atlantic and its neighbouring 
! seas at all seasons, with the object of definitely testing 
the assertions as to the jiractical valiu of the study 
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AuTHOEiTiEg --CtoBiril M. F Maury HU Physical Oeo 
yraphy of the Sea and its Meteorohyy New York and London, 
1860 — J J Wild ThaJassa an huay tm the Depths^ Tempera 
ture^ and CurrerUa of the Ouan, London, 1877 — C D Biosbei 
Deep sea Sounding and Dredging Woshin^n, 1880 — G von 
iiooUHLAWHKi tnd O Krummbl. Handkaeh der Ozeanographie, 
^voU Stuttgart, 1884-87 —0 KrOhmpl DerOzean Leipzig, 
1002 — J Thoulbi Ocianagraphie, 2 vole Pans vol x Staiique, 
1890, vol u Dynamtque^ 1896 — J Thouikt Guide de 
I Oc4auographu watique l>in8, 1896 — T Wax riiFk Allgenutne 
Meereskunde Leipzig, 1898 —Sir J PiiKeiwiLii “Tablea of 
Teinpcraturee of the B^ at Diflerent Depths made botiioen the 
yoftifl 1749 and 1868,*’ 2*h%l Tram clxv (1876), 639-670 — 
llucHAN Specific Gravities and Oceanic Circulation Trans 
Jloy hoc Jtdvnhurgh, xxxiv (1896), 817-342 — Sir W J L 
Wharpok ’^Presidential Address to Section f (C eography), 
British Assoetation Rejwrt {Orford) 1804 —Sir John MuiiitAY 
” Presidential Address to Section 1 (Geography) ’ Bnlish AtHocta 
turn Report {Dover)^ 1899 — M Knudsev jfifdrogrnphiLul lahles 
Coiienhagen, 1901 

Important current ana teniperatiiio charts ol the octan and 
occasional monioiis art i»iil)liHhe<l for tlic A<liniralty by the 
Mcteoroloni a1 Olheo in London the U S Hydiographic Depart 
mont in Washington, the D< utsi ho Scewarte in Hamburg and also 
at intervals by the licnch, Russian, Dutch, and Scandinavian 
Admiralties Pilot Charts of the North Atlantic and North Pacific 
are issued monthly hy the U S Hydrographic Ofhco, and of the 
North Atlantic hy the liritish Meteorological Ofhee, giving a con 
spe( tus of the a( tuul (onditions of ueathor and sea 

Reports of Important Expeditions —Sir C Wyv n lp Thomson 
7 he Dipths of the Sea (cruises of Porcupine and Lxyhtninff) 

1 undoii, 1S73 , Ike Atlantic (cruiso of Challenger) Loudon, 
1877 — Die Jhorschmufsrcisf SMS “ elle xn dm Jahren 1874 
ht<i 1S76 lierlni, 6 vols 1889-90 - Report of the Scientific 
Lemlts of the Voyage of 11 M S ” Challenger in the years 1872 76, 
60 vols London, 1880-96 — A Aciassu Three Cruises of the 
(f S Coast and Geodetic Survey Steamer Blake from 1877 
to IHHO 2 vols liostun, Mass., 1888 — S Makaropf le Vttiaz 
ft I Ouan Paci/iquCf 1S80-89 St Petersburg 1894 — 77ir 
Nomvegian North Atlantic P^xpediiwn {on the “ Vonngen ), 
l8Ci-’78 Chnstiaiua, 1880-1900 --^haplditions Scientijiques du 
“ framillcur et du ” Talisman^ 1880-8$ Pans, 1891 ct seq — 
Die frgibnme der Plankton Pxpedifi(m^ 1889 Kiel, 1892 et seq 
— RCsultats dcH Oampagnes scxeniifiques accomplies aur son Yacht 
par Albert IS'ince Souveraxn dc Monaco (In progress ) Monaco 
from 1889 — The Danish ‘ Jngoff Prpcdition (1896) Copenhagen 
1900 (in prognas) — Prof Luksi H PxpedUionen SM Sdiif 
** Pola in das MUtelmecr und in das Lathe Meet Kais Akad 
Wissonsclialteii \ k unn 1891 (in progress) — Die DtiUschc 
” Valdtvui 7u^f Ste 1 jcpiditwn, 1898-90 IJorlin, 1900 (in pro 
gress) — M Wfbrr Siboga > xpedition,’ Peter manna Mitt eitun 
gerif 1900 — B Nanskn 7 he Norwegian North Polar Expedition^ 
189$^9(} Christiania and 1 ondon, 1900 (in iiromess) 

Reports of many minor exiuditions and resoarclies have appeared 
in the Reports of the Fishoiy Hoard for Scotland, the MariiK 
Hiologioal Station at Plymouth, the Kiel Commission for the 
Investigation of the Baltic, the Herliu Iiistitut der Meereskunde, 
the bluebooks of the Hydrographic Department, the Scottish 
Geographical Magazine^ the Geographical Journal, Petermanns 
Mitteilungen, Wagners Geograph ischcs Jahibuch, the Piocccdings 
and Transactions of the Royal Societies of I ondon and Ldinburgh, 
the Annalen dir Bfitdiographie, and the publications of llie 
Swedish Academy of Sciences (ll r m ) 

OchAkOffi a fortified town of Russia, government 
of Kherson, district of Odessa, 41 miles cast north cast of 
Odessa, on a capo of the Black Sea, at the entrance to the 
estuary of the Dniejior Its population was 10,784 in 
1897 The port is visited chiefly by coasting vessels 
(about 250, 6500 tons) for tht cxpoit of giain to 
Odessa It has large brickworks, a steam flour mill, and 
a few small factories Strong fortifications have been 
built between Othakoff and the Kiiiburn promontory, to 
protect the entrance to the Dnieper * 

Ochakoflf stands on the site oi the old Miletan colony Olvia 
and of the Grook colony Ah ktoi The fortress ol KaiaKoiman 
or Ozu kaloh was built on IhiM st>ot by ilie khan of ( rimea, 
Miiigh ghirci, in 1492 At a late r date it became the centre of a 
Turkish province which incliuled Ajiher (Ovidiopol), Haji boi 
(Odessa), and Dubossary, as well as about 150 ullages Moscow, 
Poland, and the Za|>oiogue Cossacks, and later the Ukrainian 
Hetmans, often attack ea it Russia, regarding it as the mam 
obstacle to the possession of the Block Sea littoral, besieged it in 
1787, when it was captured by Mmuh , but next year it was 
abandoned, ond restored in 1739 to luik<y The second siege 


was be^n m 1788, and lasted six months, until the fortress was 
stormea and taken, after a terrible loss of life By the peace of 
1791 it became Russian 

Oconto^ a city of Wisconsin, USA, capital of 
Oconto county, on the shore of Green Bay and on the 
Chicago and North Western and the Chicago, Milwaukee, 
and St Paul railways, in the eastern part of the state, at 
an altitude of 593 feet It is in a lumber region, and 
contains saw and planing mills, and has a large lumber 
trade Population (1880), 4171 , (1890), 5219, (1900), 
5646, of whom 1544 were foreign-bom 

Od0nkirch0nf a town of Prussia, in the lUuno 
province, 21 miles by rail south-west of Dusseldorf It 
has linen, cotton, silk, woollen, dyeing, tanning, and other 
industries There is also an agricultural school Popula- 
tion (1885), 10,161 , (1900), 14,745 

Ocl0nS6| a seapoit town and bishop’s see of Den 
mark, tht principal town on the island of luntn, near 
the noith coast A canal, 4 miles long and 15^ to 21 
ftet deep, gives access to the town fiom Odense Fjord 
Modern buildings include the town hall (Italian Gothic, 
1880-8 i) , the museum (built 188d-85, extended in 1897), 
with valuable collections of antiquities of the Stone Age, 
coins and medals, paintings, minerals, Ac , the Kenaissancx. 
pi ovine lal archives (1892-93), and the cathedral sehexil 
( 1 892-94) In the industrial quarter, Albani, are tannei les, 
bicweiies, distillcnes, tobacco factories, iron foundries anel 
machine shops, and the Mccliamcs’ Institute (1890) In 
1899 the jiort was entered by 876 vessels of 95,999 tons, 
and cleared by 919 vessels of 114,820 tons, the exports 
being mostly agricultural produce (bacon, butter, eggs), 
and the imports iron, groceries, jietroleum, coal, yam, anel 
timber Population (1880), 20,804, (1890), 30,268, 
(1901), 40,138, the boundaries having been several times 
exteneied lx tween 1882 and 1901 

OdsnWAldi a wooded mountainous legion of 
Germany, almost entirely in the grand duchy of Hcbse 
Darmstaeit, w ith small portions in Bavari x and Baden It 
stretches between the Neckai and the Mam, and is some 
50 miks Jong by 20 to 30 brood Its highest elevation 
IS the lull of KatFcnbiickel, 2057 bet, overlooking Eber 
Ixich on the Neckai The western iiart, which rises 
steeply from the Rhine valley above the Bergstrasse 
(which conneets Daimstadt and Heidellierg), is composed 
priiiei])ally of crystalline slates and primary rexiks , the 
eastern fKirtions of New Red Sandstone The wooded 
heights overlooking the Bergstrasse are studded with 
e astles and medneval rums , and other ruined castU s anel 
sites aie associated with some of the most mtmorable 
adventures of German tradition, eg, Rodenstein, the 
leputed home of the Wild Huntsman, anel near Grasellen 
bach, the sj>ot wluie Siegfiied of the Ntbtlungenlted is 
said to hive Uen slam bv Hagen 

OdOFi one of the chief livers of Germany The 
navigability of this, as of the other North German rivers, 
has been voiy gieatly improved since 1875, nevertheless 
it still show s a strong tendency to choke itself with sand 
in certain places The alterations consist principally of 
thiee systems of works — (1) The canalization of the main 
stream (4 miles) at Bitalau, and from the confluence of 
the Ncisse of Glatz up to the mouth of the Klodnitz 
canal, a distance of over 50 miles, the two costing nearly 
i/ 1,1 00, 000 These engineering works were completed in 
1896 (2) In 1887-91 the Oder-Spree canal was made 

to connect the two rivers named The canal leaves the 
Oder at B'urstenburg (132 miles above its mouth) at an 
altitude of 93 feet, and after 15 miles enters the l^nedrich- 
Wilhelra canal (134 feet) After comadmg with this for 
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7 miles, it makes another out of 5 miles to the Spree at 
Fiirstenmlde (126 feet) Then it follows the Spree for 12 
miles, and at Gross Trknke (121 feet) passes out and goes 
to La^e Seddin (106 feet), 15 miles. Depth throughout, 
8 J feet , width, 60 to 90 feet , cost, £630,000 (3) The 

deepening and regulation of the mouth and lower course 
of ^e stream, consistmg of the Kaiserfahrt, 1 miles long, 
affording a waterway ^tween the Stettin Had and tht 
river Swine for the largest ocean going vessels , a now tut, 
4 J miles long, from Woitrig on the Stettin HafF to Mellm 
Island, the Parnitz-Dunzig and Dunzig-Odtr canals, 
together 1 mile long, constituting the immediate appioach 
to Stettin Vessels drawing 24 feet are now able to go 
right up to Stettin A project has been mooted foi con 
necting Stettin vxd the Odtr and canals (to be constructed) 
with Berlin Including the older canals (Finow, &c ), 
there are altogether 361 miles of canal and canalized 
river in the Oder basin, and in addition 93^ miles connect 
it with the Elbe The stream has a total kngth of 560 
miles, of which 480 miles are navigable tor bo.it8, though 
above Glogau the depth docs not exceed 3 feet Tlu 
drainage basin has an area of 43,300 square miles 
13etwcen the source and Breslau the total fall amounts to 
1342 feet, between Frankfort and the sea only 66 feet 
Altogether a total of 3,640,400 tons of merchandise pass 
through Breslau (up and down together) on the Oder 
in the year There is valuable hshing in the lower part 
of the river, near Stettin 

For minor canalizations, see tlio official uork, Dct Oderstrom^ 
&c , 3 vols (Berlin, 1896) , and coiiuult also A Pfm k, “ Dor 
Oderstrom, in Oeog /cxtschrift (1899), i)p 19 47 and 84-91 
Hruba.011, Du Verkehrsnitwickclmg auf den U asserHrmsen uiul 
Luenhahnen dee Elbe-Oder Gehutes m dem Aniiaum von 
/ 99 J (Berlin, 1898), and Lfonhaud, Dcr iSiromlaufd viittleren 
Oder (Breslau, 1893) 

OdOSSAf the chief city and seaport of Bussia on the 
Black Sea Its j)opulation, which increased from 225,000 
m 1884 to 405,041 m 1897, is very varied, and out of a 
[lopulation ot 340,526 in 1892, in the Odessa township 
(which includes the suburbs), there were 188,082 Russians, 
112,235 Jews, 13,462 Poles, 8897 Germans, 5272 Greeks, 
1129 French, and 11,449 of different nationalities Th< 
industrial development has been rather slow, there being 
m the township only 261 factories, employing 12,000 
workers, and showing a yearly return of about £2,600,000, 
steam flour mills, sugar rehnerits, iron and mechanical 
works, factories of jute sacks, colour and varnish, soap, 
laudle, confectiouciy, and chemicU works being the chid 
Commercially the city is now the chief seaport of Russia 
for exports, which in favourable years aie twice as high 
as those of St Petersburg, while as regards the value of 
the imports it is second only to the northern capital 
The total returns amount to nearly 150,000,000 roubles 
a year, representing about onc-cighth of the entire Russian 
loreign tiade, and 14 per cent if the coast trade be 
included as well The total exports are valued at 
£10,820,700 yearly (£11,000,000 including the transit 
trade), and the imports at £3,825,400, about 9 pci 
( ent of all the imports to Russia Gram, and csiKCially 
wheat, IS the chief article of export (1,990,000 tons, 
£7,000,000, m 1895 , wheat alone, £3,900,000) The 
chief customer for the exports is Great Bntam, then 
follow Holland, Germany, France, Belgium, Denmirk, 
Italy, and Scandinavia. Refined sugar (£850,000) comis 
next, and then seed, fish, raw wool, iron and iron goods, 
cottons (£200,000), small arms, furmture, tobacco, spirits, 
wooden wares, kc These articles are exported to east 
Siberia, Turkey, Great Britain, France, Rumania, and so 
on The chief imports are raw cotton, ships, iron, olive 
oil, fruit, tea, agncultural machinery, coal, chemicals, Ac 
Tlie iK)rt was visited in 1895 by 1207 steamers (1,798,000 
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tons) and 70 sailing veshcls (18,150 tons) , and m tho 
coasting trade by 19 iO steamers (1,047,000 tons) and 
2167 sailing vessels (120,000 tons) A new and spacious 
harbour, esj^eci^lly for the naphtha trade, was built in 
1894-1900 Regulai steam ni\igation is maintained 
with the Meditcrraman and Baltic jk^is by a fleet oi 
75 steamers, with the Far Fast by 10 stemurs, and with 
the Black Sea jiorts by a nuinlxi of siiiallu steaineis 
Tho town has been provided with a lostly system ol 
drainagt, elottnc light m the iioits, a be lutilul new 
theatie, a monument to Pushkin, and t numbei ot ‘^ehools 
technical and geneial 

Oels, a town ol Prussia, provinu ol SiUsia, 20 miles 
east-north east of Breslau by rail Tlu caslh was n stored 
m 1891 In 1884 the extinction of tho dueal hiu e»l 
Brunswick caused the principality of Oels to lapse to 
the Prussian Crown Population (1885), 10,276, (1900), 
10,580 

OolSnitZf a town of Germany, on tho Vcisso Flster, 
26 miles by rail south south west of the town and in the 
circle of Zwickau, kingdom of Saxony The making of 
Axminstor carpets (one firm tmplojing 1000 workmen), 
corsets, worsteds, curtains, ticks, and table covers, juto 
weaving and printing, are carried on Population (1890), 
9426, (1900), 13,606 

OoiWOirii a City of Fayette county, Iowa, USA, 
m the nortliH astern pait ol the state, at the mtcrsoetion 
ot the Burlington, Cedar Uajuds, and Noithern, and tin 
Chicago Great Wcstcin raihva>s, i railway junetiem and 
shipping point of some importaiHe Population (1890), 
830, (1900), 5142, of whom 789 weic foreign born 

OfFonburiPi a te)wn of Germany, grand duchy r>i 
Baden, 27 miles by rail south by west of Baden, on tin 
river Kinzig It has three churches , a memorial ^unl un 
to Lorenz Oken (1779-1851), who was born at Bohlsbach 
close by, a statue of FVancis Drake (1853), as tho alleged 
introducer of tho potato into Europe , a commercial and a 
technical school , and manufactures of cottons, hats, cigai s, 
raachmeiy, glass, &c Population (1885), 7765, (1895) 
9727, (1900), 13,669 

Ofleaburg was founded towards the end of the 12th century and 
early in tho 13tii became an mqicrml town, and so toutmuod down 
to 1351 It again occupied tlic saTiio status from tho middle of tlx 
16tli rtntury to the year 1802, win u it was trausforrtd to Baden 

Oflfdony a city of Weber county, Utah, USA, at 
tho junction of the Webor and Ogdi n livers, near tlu 
shores of Great Salt I^ake, in the northern pirt of tlu 
state, at an altitude of 4310 feet Its siti slopes gently 
from the Wasatch Mountains on the cast towards the 
lake, and its plan is perfectly regular, with broad, well 
shaded sticets, and a good water sujiply Foui railwajs, 
the Oregon Short Line, the Rio Giande Western, tlu 
Southern Pacific, and the Union Pacific, have termini at 
this point, making it the most im]>oitant railway centn 
in the state and, next to Salt Lake, tho largest city 
Population (1890), 14,889, (1900), 16,313, of whom 
3302 were foreign born and 1 33 coloured, including 4 1 
negroes 

OS'd0n8bMrS'| a city of St Lawrence county, Nt w 
York, USA, on the St Lawrence river, at the iiioutli of 
the Oswegatebu, in tho northern part of the state, at an 
altitude of 248 feet The city has a regular plan, is 
divided into four wards, has broad, wfllshidcd streets, 
few of which are pived, and a good water siqqjly hy tlu 
Holly pumping system Its harbour is fair, and it has 
considerable commerce on tho Great Lakes It has two 
railways, the New York Central and Hudson River iiul 
the Rutland Population (1890), 11,662, (1900), 12,6 1 1, 
of whom 3222 were foreign born 
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0K0W6, one of the largest of the Afncan rivers of 
the second ciass, rising in 3 B in the zone of West 
African highlands sometimes known as the Cnstal 
langc, and flowing northwest and nest to the Atlantic 
Ocean a little south of the Equator Its course, which 
may be estimated at 700 miles, lies wholly within the 
territory of French Congo Its upper basin, between 2 
and 1 B , IS still unperfectly known, but from 2 to its 
mouth it has been fully explored by French travellers In 
spite of its considerable size, the river is of comparatively 
little use for navigation, as rapids constantly occur as it 
descends the successive steps of the interior tablelands 
Die principal obstructions are the falls of J)umc, in 
13 E , Bunji, ml2* 35 , Cliengwe, in 12 IG , Bowe, in 
1 F 53' , and the rapids formed in the passes by which it 
breaks through the oiiUr chains of the mountainous zone, 
between 10^ and llj E It has a large number of 
tributaries, esficdally in its upper course, but of these f(W 
are navigable The most import int are the Lolo, wbidi 
joins on tlu south bank iii 12 20 I , and the Iviiido, 
from the nortli, a kw miles lowci down The latter - 
explored in 1899 by hoiiiiKau, and in 1901 by Lesicur — 
has jirovfd to lie a largi stream, though obstructed by 
rapids in its lower course It is even said to contain more 
water than the nj>per Ogowe Below the Ivindo the 
largest tribularn s arc the Ofowe, 400 yuds wide at its 
mouth (11 47 h ), but uimavigabk except in the rams, 
and tlie Ngtinye , the largest southern tributary, navigable 
ioi ()0 miles to the Samba oi lugenie halls 

Ohio, the fourth ol the. st ite s of tlu Ameiitan Union m 
pojnilatiou, bouneled em the N by Miclngan and Lake hne, 
on the E by Pennsyhunia and West Viiginia, on the b by 
West Virginia and Kentucky, and on the W by Indiana 

P<tindation — The total i) 0 ])ulaiion lejse frenn 3,198,002 
III 1880 to 1,072, no in 1890, and to 4,157,545 in 1900 
The |H.rcentageM)f uurtast foi tlu eleeaile ending in 1900 
was 13 2, as comiiareel with 14 8 foi the ten years before 
Between 1880 and 1890 tlu percentage of jnrsons of 
foreign birth rtmainesd uiu hanged ()f the foreigners, 
nnmkriiig 459,291 in 189Q, 5(),947 were born in Eng 
land, 70,127 m Irelanel, 21,180 in Seoilaiid and Wales, 
and 235,068 m Oe)rnmuy, anel tluie was also a 
decide^d increase iii the immkr of Italians, Iluasiaus, 
Hungarians, and Bohemians, this tendency being ac 
eeiituated after 1890 The total land surface of Ohio is 
ikppi OKimately 40,700 sejuarei miles, and the density of the 
pe)]>ulation was therefore 102 0 in 1900, as comj»ared 
with 901 m 1890 In 1900 the native Ixirn numbered 
1,698,811 and the foieign born 158,714, the latter 
allowing a slight eioerease for the decade At the same 
date there were 96,901 negiocs in the state There were, 
in 1900, 113 me Ol pomteel plaees with a population ol 
2000 or over of these 72 had a population of less than 
7)000, 1 1 liad more than 5000 but less than 10,000, 19 
had inore^ tlian 10,000 but less tlian 25,000, and 9 hael 
more than 25,000, iiaiiuK, Cleveland, 381, 7G8 (increase 
amce 1890, 120,415), Cincinnati, 325,902 (meiease, 
28,994) , Toledo, 1 31,122 (increase, 50, 388) , Columbus, 
125, 5G0 (incieaso, 37,410), Dayton, 85,333, \oungs 
town, 44,885 Akron, 42,728 , bpriligfield, 38,25 3, 
Canton, 30,6G7 The urban population iii 1900 was 
38 5 of the total poimlation, as compared with 31 G in 
1890 Prosecutions foi eiimes against the peisoii have 
not increased smeo 1882, but prosecutions for crimes 
^ against property have increase d slightly from 2049 to 
2210, the latter including 2560 individuals In the five 
years from 1882 to 1886 the divorces eejualled S/iy per 
cent of the marriages, while m the five years from 1896 
to 1900 they constituted 9 jiti cent of the marriages 


Because of its situation with water routes to all ports of 
the Mississippi valley and of the Great Lakes, its manu 
faetures and commerce have outstripped its agncoltoral 
interests in development Between 1880 and 1890 the 
number of farmers increased from 260,520 to 275,221, 
while the number of |)ersons engaged in trade and trans* 
portation increased from 101,445 to 180,978, and those 
engaged in manufacturing and the mechanical arts from 
204,787 to 27 3,650 Moreover, the percentage of the 
urban ]X)pulaiioii to the total population increased m the 
same time from 23 3 to 31 6 And the rate of increase 
m the SIX principal lake towns, Cleveland, Toledo, 
bandusky, Lorain, Conneaut, and Ashtabula, was 61 per 
Cent , although the late for the total population was only 
1 4 jier cent 

Agriculture — During the years from 1882 to 1899 the 
agricultural intoicsts grew slowly but steadily Culti 
\ated laud increased from 9,388,018 acres to 10,239,866 
Pastuie land remained about the same, while woodland 
decreased fiom 4,208,247 acres to 2,817,599 The 
average production of wheat in the five ye>ara from 1882 
to 1886 inclusive was 33,504,000 bushels, and from 1895 
to 1899 inclusive, 33,700,000 Of shelled corn the yield 
for the same periods amounted to 88,733,000 bushels and 
155,124,000 There was an increase in the corn acreage, 
but no substantial increase in the acreage of wheat In 
1882 the orchards covered 388,574 acres, in 1899, 
359,256 The crop showed great fluctuations from year 
to year, but no dteidid tendency to increase or to 
diminish The acreage of vineyards, situated principally 
along the lake shore, ineriased , and the produe t rose from 
11,678,515 lb of grapes in 1882 to 31,127,743 lb m 1889 
The numlx^r of horses and cattle fell off about one fourth 
Certain dairy pioduets, eggs and milk, were increased, 
while tht re was i decrease in the production of butter and 
cheese The wool clip fell off decidedly through the whole 
period, rallying slightly in 1898 and 1899, and was 
appaiently little affected by changes in the tariff In 
1882 the amount was 23,629,421 lb, m 1890, 18,629,961 , 
and in 1899, 13,017,052 

The following table shows the growth of manufactures 
in recent years — 
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The leading industries were iron and steel, the value of 
the products of which increased from $65,206,828 m 1890 
to $138,935,256 in 1900, foundry and machine shops, 
with pioduets valued in 1900 at $72,399,632, flouring 
and gristmills, $37,390,367, liquors, $31,771,591, and 
lumber and timber, $20,790,854 In the value of its 
manufactures Ohio lanks as fifth among the states 

Miiurah — The mining of iron ore has been almost abandoned, 
tht pioduct falling from 276,286 tons in 1884 to 52,266 in 1900 , 
ahilo the product of bitnimnous coal has risen from 9,450,000 
tons in 1882 to 11,788,869 tons in 1890, and to 12,448,822 in 
1897 In 1884 natural gas was discovered at a de6|)er level than 
that at winch it had boon bclio>cd to exist In January 1886 a 
well was drilled at Findlay to a depth of 1144 feet For a tune 
the daily yield was 12,080,000 cubic feet Findlay soon had a 
daily prwutt of 25,000 000 foot These discoveries led to others 
in various parts of the state and of neighbouring states, but the 
supply was wastefully used, so that after a time it became un 
certain, and its commercial \ aluo decreased 

Katlways and Iransportation — The natural highways afforded 
by Lake brio and the Uhio river are supplemented by systems of 
canals and of railways With the development of the railways, 
the receipts from the canals have fallen off, so that there has 
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long been an annual deficit, yet tbe General Aeeembly has 
maintained the canals, wisely seeing in them a means of keep 
mg rates of transportation from becoming oppressive The mile 
age of railways, including main line, second line, branches, 
and side tracks, m 1882 was 8311 , in 1890, 10,504 , and in 
1898, 13,289 The valuation of railways for taxation in 
creased 18 millions dunng the same period Tlie receipts for 
1898 were $68,764,938, ana the expenditures $49,002,218 There 
has been a decided tendency towards consolidation Such 
through lines as the Lake Shore and Michigan Southern, the 
Pennsylvania, the Erie, the Baltimore and Ohio, and the Cleve 
land, Uolumbus, Cincinnati, and St Louis have acquired control 
by purchase or by lease of many of the minor lines So far has 
this movement mr consolidation gone that the Lake Shore and 
Michigan Southern and the Baltimore and Ohio have passed 
under the control of other and larger railway comiiames 

Banks — The national banks increased from 189 m 1882, with 
a capital of $31,464,000, to 228 in 1890, with a capital of 
$19,592,719, and to 268 in 1900, with a capital of $45,380,670 
The state banks and banking associations grew even more rapidly, 
from 30 m 1882 to 181 m 1900, i^ith a capital of $14,895,532 

Finances — From 1882 to 1900 the valuation increased from 
$1,634,910,734 to $1,834,053,228 The state tax lemaiued about 
the same, while the local taxation increased 5 millions The 
net receipts of the state tieasury for 1900 wore $5,222,355, 
and the disbursements $5,104,769 Ihe funded debt on 15th 
November 1900 was $701,665 In 1882 it vas $1,901,665 More 
than half of this debt became due in 1886, and was refunded at 
3 per cent , a reduction of one half in the rate of interest The 
local debts increased from $45,766,551 in 1882 to $62,992,957 in 
1890 and $96,193,514 m 1899 

Education — The number of children of school age rose from 
1,081,321 in 1882 to 1,226,366 in 1900 Of these 829,160 were 
enrolled, and 616,365 in daily attendance The number of 
teachers employed was 26 017 The receipts amounted to 
$14,426,858, ana the expenditures to $14,266,973 There wore, 
in 1882, 25 colleges granting a degree , in 1890, 30 , in 1900, 32 
The number of instructors increased from 222 to 1031 Of the 
222 instructors in 1882, 27 per cent were iii four institutions 
^ e , Oberlin College Ohio State, Ohio Wesleyan, and Westtrn 
Reserve universities , but of the 1031 instructors in 1900, 47 p<r 
cent were in these institutions In 1898 the total property 
reported was $14,716,782 , the Income, $1,242,135 , and the 
expenditures, exclusive of permanent improvements, $902,714 
In nearly all the colleges men and women are admitted, but the 
CO educational system was abandoned by Adelbert College, of 
Western Reserve University, formerly Western Reserve College 
at Hudson, and a separate college for women was organized 
as a department of the university In 1890 the total number of 
students in universities and colleges was 3963, of whom 1163 were 
women , in 1898 it was 5530, of whom 1582 were women 

Churches — The organized churches in 1890 numbered 9345 
The Catholics wore the leading denomination, with 336,114 com 
rounicants in 586 churches, and a property of $7,395,640 , 
although the Methodists, with a smaller number of communi 
cants (272,737), had 2798 churches and a property of $9 600,820 
In number of communicants and in pronorty the Presbyterians 
<ome third, but they have fei^er churches than the Baptists 
Die Episcopalians, though seventh in number of communicants 
and ninth in number of churches, are fifth in property 

Public Institutions — There are 17 chantable institutions, main 
tamed by the state at an expense of $3,085,880 They include 
8 hospitals for the insane, 2 asylums tor juvenile otfonders. 

1 reformatory, 5 educational and benevolent institutions, ana 
the penitentiary 

Legislaixon — Legislation regulating or taxing the liquor 
traflSc has been diffacult, owing to a section in the con 
stitution which forbids the granting of licences for the 
sale of liquora After some futile attempts at legal control, 
the Dow tax law was passed in 1886, and successfully 
defended in the courts as a tax and not a licence The 
organization of the state government, with a General 
Assembly uncontrolled by executive veto and with an 
independent executive, has l>een unchanged, except that 
circuit courts have been substituted for the district courts, 
and that the constitutional provision for biennial sessions 
of the General Assembly, after remaming a dead letter 
since 1851, was m 1894 carried out by the passing of an 
appropriation bill covering the expenses of two years and 
by an adjournment sine die The election laws were 
changed by introducing the Australian ballot system in 
1891, and by granting in 1894 the suffrage to women for i 


the election of school ofiicials The results of the last 
measure haNe been unsatisfaetoiy, even to its advocates 

Politics — Since 1882 the llepublicans have uniformly 
been successful, except in the eketions for go>ernor in 
1883 and 1889 in the latUr year thiir failure was 
attributed to personal ntliir than jiohticil rc-asons. The 
Prohibitionist jiarty gradually lost strength, and was 
finally disorgam/cd by the f imons struggle liotween the 
Republicans and Demoerats m 189() It tjollcd only one 
fourth of its average vote at that cUction, and lallied 
only slightly in 1897 and 1898, to 1 iil baik again in 
1899 In the Pnsidaitial clntion ot 1884, 781,610 
votes were cast as follows — Repiibluan, 400,082 , Demo 
cratic, 368,280, Prohibitionist, 11,069, Gnoubuxk, 5179 
In the election of 1888, 840,361 votes wire cast as 
follows — Republican, 416,054, Domocratu, 396,155 
Prohibitionist, 24,356, Union Labour, 3496 In the 
election of 1892, 850,164 votes were east as follows — 
Republican, 405,187, Democratic, 404,115 , Ptople'a 
Party, 14,850, Piohibitiomst, 26,012 In 1896, 1,014,295 
votes were cast as follows — Republican, 525,991 , Demo 
eratic, 474,882, People^s, 2615, Prohibitionist, 5068, 
National Party, 2716, Social Labour, 1165, National 
Democrat, 1858 In 1900, 1,040,073 xoks were cast is 
follows — Rt publican, 541,918, Democratic, 474,882, 
Union Reform, 4284 , Prohibitionist, 10,203 , Social 
Labour, 1688, People’s, 251 , Social Democrat, 4847 

Sco Ohio SlatisticH (annual), publmhod by tho Socrotary of 
State, and reports of various Slate Boauls — l^ubheations of tho 
Ohio Archa^ologieal and Histoiieal Soiiety, 7 vols 1891-93 — 
Historical ColleUions of OhiOf 3 vols Columbus, 1889-91 — list 

Books on Ohio Cincinniti, 1893 — Kinu Oluo (Ameriean 
Commonwealth Serits) Boston 1889 — Hinsdaik The Old 
North West Now \ork, 1888 — Knk iit and Commons lliitorij 
of Higher Education in Ohio AVaalangton, 1891 (n E Ii ) 

Ohio RiVOrp the largest oistcrri brancli of Ihi A! is 
sissippi river, USA, formed by two mam forks, tlu 
Allegheny river, whuli rises in soutluru New Aork, and 
the Monongahela, rising m West Virginia Thesi two 
streams join at Pittsburg Its general course from 
Pittsburg to its mouth at Cano is south west, although 
in detail it flows in nearly every dnection except east 
wards Its length is 963 miles It is navigabli througli- 
out, with the excei)tion of the falls at Louis vilk, which 
an overcome by means of a canal and lo( k Its druiiiage 
basin comprises 201,720 square miles, including jiarts of 
Now York and Pi nnsylvania, nearly all of Wist Virginia 
and part of Virginia, most of Ohio and Indiana, and a large 
jmrt of Illinois, all of Kentucky, ntaily all of nm ssei, and 
parts of N orth Carolina, Alabama, and Mississip ] n Residi s 
its parent streams, the Alkghony and Moiiongihela, the 
Ohio has numerous large branches On the north it receives 
the waters of the Muskingum, Scioto, Muun, and WaUish 
rivers, and on the south those of the Kanawha, Big 
Sandy, Kentucky, Green, Cumberland, and Tennessee 
rivers The Ohio drains the western slojie of the Cum 
berlaud-Allogheny plateau from New York south to Ala 
bama, and also most of the east side of the Mississippi 
valley Several laige cities are on its banks, among them 
Pittsburg, Cincinnati, and Louisville lor a century thi 
Ohio has been r^no of the great highways of internal 
commerce, and even now, in spite of tho competition of 
the railways, its waters arc laden with boats which trans 
port the heavier and bulkier articles of freight^ such as 
coal and lumber 

Ohiau, a town of Prussia, province of Silesia, 16 
miles by rail south-east of Breslau, on the left bank of 
the Odor It is the centre of a tobacco growing district 
and has manufactures of cigars, machinery, white lead, 
beer, dec In the 17 th and 18th centuries it was often 
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the residence of the dukes of Bneg and of the Sobieskis 
Population ( 1885 ), 8575 , ( 1900 ), 9235 

OhliiTS, a town of Prussia, in tbe Hhine province, 
17 iniloH by rail north of Cologne It is an industrial 
place, manufacturing cutlery, hardware, silks, and bricks, 
and posHessing iron foundries and flour mills Down to 
1891 it was known as Merscheid Population (1885), 
12,910, (1900), 20,682 

Ohrdrufi a town of German), duchy of Saxe 
CVjburg Gotha, 11 miles by rail south by (ast of Gotha 
It has manufactures of porcelain, jiaper, copper goods, 
small wares (buttons, ikc ) It has a castle, a couple of 
(liurrhes, and a tochnuiil school Close by is the summei 
fcsort of Luisenthal Population (1900), 6295 

Oil city, a city of Venango county, Pennsylvania, 
USA, on the Allegheny river, at the mouth of Oil 
Creek, in the north stern |)art of the state, at an 
altitude of 1005 fict It is in tin ccntic of the Ponns}! 
vann oil Kgnni, and owes its existence to the develoji 
mint ol tin pftioldiin industi) It contains petroleum 
refine I us, and its manufae tines iie in great part related to 
tliej j)r()duttion and nfinmg of oil It is at the intei 
section of four railways, the Allegheny Valley, thcj Fue, 
the Lake Shorei and Michigan Southern, and the Western 
New ^eirk and Pt rinsylvaiiia Population (1890), 10,912, 
(1900), 1 1,264 —2001 foreign born and 184 negroes 

Oil Enipines. See ENe^m^s, 1 

OlSOf a department of northern Frane c, traversed by 
the Oiso 

At( I 2272 fi(|uarfl miles Tin* population 401 555 in 18S] was 
10^> 042 in 1001 Buths in 1890, 89 M, ol whu U 861 wcio illogiti 
iimt( floatha 9187 , niaiiiagt-H, U74 llio schools ui 1890 num 
biM<l 11 14 with 57 000 pupils, and 4 per cent of the popiilntion 
was ilhteiato Out ol 1 417,780 at ic» eultivntod in 1890, 948,480 
w«ui plough laud, 42,1 10 gai dens, and tlm rest grass and woodla ml 
1 ha wheat juodu n ol 1899 ndunicd the value ol 41 040 000 , lye, 
4120 000 , oats 11 005 000 uianp,ohl wur/el 4208,000 {mtatois, 
4200 000 beKtioot, 41 2H0 000 apphs 452 000 Oise owmd iii 
1899 18,990 homes 126 180 eattle 454,500 hIk cp and 45 >so 

pigs VV9th tlu' etxeejitiou of building stone the dnjiartine nt taisi d 
(189S) only 8400 inotiu tons of jaiat , hut the industry in metals 
yiehinl 111 1898 17 000 tons of iron and 41 000 tons of steel, of 
a total value of iitui)} 4100 000 Oiso ranks filth among the 
ilepaitmonts lor the ]»rodiii tioii of sugai — 1,400 000 cwta in 1899 

while its ahoholic piudiution m the same >oai aiitounHd to 
1 7b0 000 gallons I hesn with tapostiy art the principal iii 
duHtries Beauvais the cu]utal liad iii 1901, 20 400 inhabitants 

Ok0hAlinptOn9 a mumeijud borough, parish, ami 
uimkut to>\n in the TaMstotk parliamentary elivision e>f 
I )e v onsliire% h ngland, on the Fast and West Okeme nt rivers, 
22 miles west by noith of I'xttcr by rad Its eailicst 
(luiitci dates from 1621 In 1885 the electric light was 
idoiiteei by the town, a complete scheme of drainage was 
eiinul out 111 1886-87, and the market ])remiscs were le 
built in 1 900 I ho curfew bdl is still tolled here Popula 
turn (1891), 1879 (1901), 2568 

Oki, a gioup of islands U longing to Japan, lying duo 
noitli ot the inoMiite of I/uiuo, at the intei section of 
16 N and 114 1 The gioup consists of one largo 
island tailed l)(5go, and tliiee smaller isles — Chiburi shima, 
Nishi no sliima, and Nikashiina — which aie cedketnely 
known as Dozen These foui islands lune a coastline of 
18*2 miles, an ait a ot 1 10 stpiart miles, and a population 
of ()2,759 The isUnd of Dogo has two high jicaks, 
Daimanji mine (2185 feet) and Online yaiiia (2128 feet) 
The chief town is Saigo m D6go, distant about 40 miles 
‘ fioin the port of Sakai in T/umo The name Oki no shima 
signifies “ islands m the ofhng,” and the place is celebrated 
in Jaiiancse history not only liecause^ the jxissession of the 
islanels w'as much disputed in feudal days, but also because 
an txtmi>eroi and an empeior wore banished thither by 
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the Hdjd regents in the ISth century Great qoantitiea 
of cattle>fl8h are taken at the archipel^o 

OklUhomaf a territory lying in the south central 
part of the United States, organised under an Act of 
Congress, i)assed 2nd May 1 890 It was formed from the 
western part of Indian Territory, and included all that 
part of it not occupied by the Five Civilized Tnbes, and 
the Indian tribes within the Quapaw Agency, except the 
Cherokee outlet lands The Cherokee outlet and “No 
Man’s Land ” were added by proclamation of the President 
m September 1899 Lying between 34 and 37“ N 
and 96 and 103 W, it is bounded on the N by 
Colorado and Kansas, on the E by Indian Territory, on 
the B by Texas, and on the W by Texas and New 
Mexico Then aie contained withm its boundaries 
39,0 30 squire miles, of which 4600 square miles are 
rtsened Geologically it is divided into regions of 
mountains, prairie plains, and great plains The group 
f>r riiige, m the southern part, known as the Wichita 
Mountains, is of granitic formation, and rises through 
Bilnnan limestones and reel lie ds to an altitude of about 
2700 fett above the sea level The prairie plains m 
the north east are a continuation of the residual soils ot 
the C’arbomteious prairies to the east, extending wtst 
wards to about 97 30 W , marked by rod sandy clays, or 
red beds, uid further eliaractenzed by groat deposits of 
gypsum and salt Heie and there over the prairies aie 
areas of Cretaceous foimation, the sandy beds of which 
are covered with oak timber (“Cross timbers”) The 
great plains in Cklahomi au eastern breaks of the Great 
Plains plateau to the west, making a ragged lino through 
the western part, with sandy tongue like divides between 
the streams Boils and loeks ue sandstone, gravel, and 
marl, and there are gieit salt deposits in the north western 
corner along Beavei (5eck 

Geoffyaphy - Thcie is very little relief to the surface, 
which IS generally flat oi rolling prairie, with the single 
exception of the isolated Wichita Mountains, situated in 
the middle southern poition The principal rivers, whicli 
aie the charactenstie bioad shallow streams of the semi 
and west, flowing thiough wide valleys, are the Arkansas, 
(kinarron. North lork of (’anodian, Washita, North 
fork of Keel, and Red ruers The extreme western 
jKution IS a semi and, treeless plain, while the extreme 
eastern ])art is wooded by the belt of foiest known as 
the “Cross timliers”, between he fertile prairies and 
valleys partly wooded and pnncipally along streams Tlie 
forest IS composed largely of varieties of oak on the 
higher ground, with ash, elm, and cottonwood by the 
rivers in the valleys The climate is about the same as 
Arkansas and Tennessee, except that it is less humid, the 
mean annual rainfall being about 32 inches in the eastern 
part of the Terntoiy and about 20 inches in the western 
Among the wihl animals and birds are deer, antelope, 
wolt, coyote, fox, praino dog, rabbit, squirrel, turkey, 
piairie chicken, (]uail, hawk, and buzzard 

Ih%tm y — f or a nuinbe r of years before the opening of 
this country, public lands in adjoining territory had been so 
over populated that many illegal attempts were made by 
covetous scjuatteis to obtain possession When finally the 
lands had been jiiiie based of the Indians by the Govern 
ment, and thrown (qx n to settlement, the rush to secure 
homesteads and town lots was unprecedented, there being 
five or SIX persons for e\ery available claim, and innumer 
able cxintests arose in e onsequence Probably no agricultural 
country was ever settled with such rapidity Towns wero 
started without a single inhabitant in the mommg and by 
night contained a population of five thousand, housed in 
tents or without shelter Bailw ays already built facilitated 
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this rapid growth by landing building material and supplies 
without delay “No Man’s Land,” the extreme western 
strip of land, was for many years unattached to any statt 
or territory, and designated on the maps as “ Public Land ” 
Greer county, in the south western corner, was disputed 
territory for many years, the state of Texas claiming that 
the North Fork of the Red river was the mam stream, 
and therefore the boundary line A decision of the 
United States Supreme Court was against this claim and 
it remains attached to Oklahoma 

PtodueU — The eastern and middle parts are agricultural 
lands, the richest soil being in the bottom lands of the 
broad river valleys, devoted to the cultivation of various 
farm products, the most important of which are wheat, 
oats, cotton, and corn Indian corn, castor beans, melons, 
pea-nuts, alfalfa, and many fruits and vegetables an 
raised The rainfall is occasionally much below the 
average, when failures result, but with normal conditions 
the soil produces luxuriantly The western jmrt is a 
grazing land, affording pasturage foi cattle in large numbers 
Horses, sheep, and swine are also raised No trustworthy 
statistics have been gatheied since the settlement of the 
country m regard to farm products or domestic animals, 
but from the best obtainable data it is estimated that 
during 1901 25,000,000 bushels of wheat, 60,000,000 
bushels of corn, and 140,000 bales of cotton were 
raised, and that 30,215 horses, 52,580 mules, 617,750 
cattle, 42,000 shotp, and 277,289 hogs were owned in 
the Territory 

Population — The population in 1900 was 398,331, as 
compared with 61,814 in 1890, 214,159 weu males 
\nd 183,972 were female's, 182,051 were native and 
15,080 were foreign born , 167,521 were whites, 18,831 
were negro, 11,945 were Indians, and 31 were Chinese 
The poinilation materially increased in 1901 by the 
opening to settlement of the Kiowa and Oomiiiclie Indian 
Reservation The average number of ]>crsons to the 
square mile was 10 1, as compared with 1 6 in 1890 
There were fifty incorporated cities and towns in 1900, 
but of these only two had a population of ovci 4000, 
namely, Oklahoma city with 10,017, and Guthrie (the 
capital) with 10,006 inhabit uits There are 700 churches 
and 2000 public schools, several noimal schools, and an 
agricultural (olloge, the school attendance being 110,000 
One thousand and seventy five miles of railway had been 
built at the beginning of 1901, four trunk lines extending 
across the Territory There are about 12,000 Indians 
upon the several reservations and allotted lands set apart 
lor their use, leprescnting members of the following tribes 
Iviowa, Comanche, Apache, Wichita, Cheyenne, Arapaho, 
Sxc and I ox, Ponca, Piwnec, C^adclo, Dclawaie, Kansas, 
I )sage, and Shawnee Some of the ti il»es are dependent upon 
the Government for support, while others aic self sustaining 
Several Gove rnment schools are maintained, attended by 
2000 Indian children Many acres of their land are leased 
for grazing purposes, but some of it is used by the Indiins 
themselves for agi iculture and grazing There is a military 
post at lort Sill and also at Fort Reno About 400 
\pache Indians, prisoners of war, are held on a small 
reservation near lort Sill, where they aie slowly becoming 
civilized, and are taught farming an cl cattle raising 

There has been a remarkable increase in the manu 
factures and mechanical industries since 1890, an increase 
even more striking than the incre^e in jiopulation (544 2 
per cent), and exceeding that of any other state or 
territory Compared with older localities, the amount 
of manufactunng is still insigmheant A notable product is 
the manufacture of cotton seed oil, which has grown w ith 
the rapid development of the cotton crop The accom 
panying table is a comparative summary of the manu 
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factunng and meehanical industrus tlu rcmtoiy ior 
1890 and 1900 (c n i ) 


OklAhOIVl&i a city of Oklahoma Tcriitoiy, I S \ , 
capital of Oklahoma tount}, on the noith toik of llu 
Canadian river and on tlu AUhison, Toi>cka, and Santa 
the Choctaw, Oklahoma, and Gulf, and tlu St Louis 
and San Francisco lailways, in tlu south laskin portion 
of the terntoiy, it an altitude of 1195 fit t Tlu cit> is 
itgularly laid out on a hvd siti, has consult ribk ti idt 
m cotton, and contains cotton gins and fioui and otlui 
mills or factoriLS It wis settkd in 1889 Pojnilation 
(1890), 4151 , (1900), 10,037, of whom 571 were foieign 
born and 1219 negroes 

Okuma (Shlifenobu), Count (1837 ), 

Japanese statesman, was born in tlu [irovince of Hi/tn in 
the yeai 1817 His fathei was an ofiucr m the ail ilk i}, 
and duiing his early vcais his tdncition consisted iiiainl} 
of the study of Chinese littiatuiL Ha]>pily loi him, 
however, he was able to act pure in his youth a knowkdgt 
of hnghsh and Dutch, and by the h(li> ot somt missionaiu s 
he sutteoded in obtaining books in those languigcs on both 
hcicntific and political subjects TJust woiks effteted a 
complete revolution in his mind He had bttn dcsigiud 
by Ills parents foi the milituy pioJcssioii, but the lu w 
light which now broke in U})on him ditcimiiud Jnm to 
devote his entiH energies to the ibohtion of tlu e\isting 
feudal system and to the establishiiu nt of a constitutional 
goveinment With imi>ttuous zeal he uiged his views on 
his countrymen, and though lie took no aetive ]>iit in tlu 
revolution of 1868, the etket of his opinions cxcreiscd no 
slight weight in the stiuggk Aire idy he was a milked 
man, and no sooner was the Government u organized, with 
the Mikado as the sole witkkr ot ]>owei, than lu w is 
ap]>omtcd chief assistant in the de]uitmeiit of loieigu 
Aflairs In the following yeai lie suectedtd to the post of 
secretary of the joint depaitnunts of the Intel loi and of 
Iinancc, and for the next fourteen ye us he devoted him 
sell wholly to politics In 1870 lie was made a couneillor 
of state, and a few months lati'r he aeecpteel the ofiue of 
jiresidcnt of the commission which rejue sente d the Japanese 
Govornraeiit at the Vienna Fxhibition In 1872 he was 
again appointed ministei of hiianee, and when the (xjxdi 
tioii under General Saig6 was sent to Foimosa (1871) to 
chastise the natives of that island foi the murder of some 
shipwiecked fishermen, he was neuninatcd piesident of tlu 
commission appointed to siniervisc the c^imiiaigu Thi ough 
out his political caiccr (\)unt Okuma was a leader of tlu 
progressive party, and with indefatigable t ne igy he m 1 887 
advocated the revision of the treaties By one ol those 
waves of popular feeling to which the Japaneyjc ]»coj)k art 
jieculiarly liable, the nation which had ^uppoited him up 
to a certain jximt suddenly veered lound and ojiposcd him 
with heated violence So strong wis the feeling against 
him that on one occAsion a would be assassm threw at him 
a dynamite shell, which blew off one of his h gs During 
the whole of his ]mblic life he recogiu/ed the necessity of 
promoting education When ho icsigned offiee in the tally 
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Viglitien ho established the Semmon Gako, or school for 
H|»tcial KtudicH, at the cost of the 30,000 yen vhich had 
lx.en \oted him when he rereived the title of count, 
and subsequently he was instrumental in founding otlu r 
srhools and colleges lie was a consistent advocate 
for the higher (ducation of women, and did much to 
(Itvate the jmsition of his country womi n m the social 
sfale In 1896 he joined the Matsukata aibinet, and re 
signed in the following year in ronsoquince of intrigues 
which jiroduced an estrangement lictwcen him and the 
prirnf iiiinister On the retiiomont of Mxiquis Ito in 1898 
iu ag un took ofHtt, combining the duties of i>iemier iMlh 
those of minister of foreign alFaiis Ihit disstnsions 
having arisen in the cabintt, he n signed a few months 
later, and ictired into juivati life, cultivating his beautiful 
garden at Wastda neai Toky6 

OlCtncIi an island of Sweden, lying of! the east coast, 
from which it is scjiarated by CVlmai Sound The pnn 
(i[)al products art cattle, game, fish, cement, lime, and 
building stone The town of lioigliolm (pojmlation, 926 
in 1900) has now a certain rc]nile as a seaside resort 
Population (if island (1900), 10,108, scarcely more than 
in the middle of the 19th ccriluiy 

Old-Afe PonsionSa— The oigam/atiou of an 
nmlus foi the ]>oc»i by the State w is ])ro]) 08 cd in the 
IHth cnitiiry c »/, by Iiineis Maseics, cursitoi baron of 
tin Kxclucpui, 111 1772, and by Mr Mark Rollc, M P, in 
1787 Suggtstions for subsidizing friendly societies have 
also been ficspient — c </ , by T Paint in 179^), tentative Ij 
in Stuiges Rournt’s Ue pcjrt on the Poor Laws, 1817, and 
by Tjord Linsdowne in 1837 The subject has been 
levivid 111 the ])rtsent day Many pe rsons unfoi t unate 
Ihcoiiu ehstitute iii old ago, and it has been tacitly 
assumed byadvoe lies e)f State ])cnsions that destitution in 
old age IS e ntitled to gieatei imblu sympathy, and that it 
< an advantagi ously be dealt with in a manner more libt lal, 
than the eh siitiition of witlows, oi])luns, and j)eisons jnc 
matme^ly sliieken with jiermancnt illness Nosiith plea, 
liovvevei, was eniginally put forwaul by Canon Blackley, 
tin itvivei of tlie eontiemisy tern aids the e lose of thc’i 19th 
iintiirj Ills ]»lan assumcMl the abilit> ot the gi eat mass 
<)f tin populition to tuoviele for the msc Ive s He pie)[)Oscd, 
tlnieloit, to compel tvtiy one to insure with a State dt 
pailnnnt against sickness and old agt, ind essentially liis 
SI he me wis one for the relief of tlui ratepayers and a moii 
equitable le ad) list me lit of the pool late 3 he terms pi o 
\isionall> put loiward by him re(|Uiud that eveiy one 
lu y)uth should pay £10, in return for wine h the State 
was to giant 8s a week siek allowance and 4s jiensioii 
alt* I seventy These projiosuls were subinittod to the 
Sile(t Committees on National IVovideiit Insuiauet, 1883 
1887 33ns body leiioited unfavouiably, more especiall> 
on the sick insuianco part of the selume, but the leleaot 
olil age pi nsion sinvive d, and was t ikeii up by the Nation d 
Piovide nt 1 « igin, ol winch Mi (aUeiwards Sn) J llaiikm, 

M P, was ( hail man The subject wis ehseusseel in the 
(onstitin IK Ks and t xpeetation was arouscil An uiiotlieial 
jMuliaiin nl ii> committee was foiinod, with Mr Chamlie i 
Iain as elmnnuin 3 Ins committee published pro]K)saIs lu 
Maieli 18‘>2, winch show a very intciie sting change of 
attitude on the ])ait ol the pioinoteis Ounpulsion, 
which at thtieailiei junod had louiiel favoui with Caiiem 
l»laekU\,Sir 1 JJaukin, and even Mr C3uimbeilain, was 
no longer Higed 33ie annuitant was no longer leqniicd 
to pay a adteiuaU to the bene tits jiromisctl, as in 

CVnoii Biacklly^ proposal 3 he benefit was no longer a 
))Uio aiinuit}, but pnnnu ns were, lu eeitain eases, loturn 
able, and allowances were punielcd for widows, children 
(if any), and for the next of km Canon Blackley’s pro- 
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fessed object was to supersede the friendly societies, which, 
he alleged, were more or less insolvent, a proposal was 
now introduced to double every half crown of jiension 
derived by members from their friendly soe leties Several 
alternative schemes were put forward, but the figures were 
only provisional, and it is enough to say that the principle 
suggestexl was to double, by subsidy from public funds, 
the value of the (outnbution made by the annuitant him 
self Adverse criticism has been directed against these 
voluntary and contributory schemes, not only by those 
wlio are entirely opposed to State intervention, but by an 
inttuential section of those who favour that principle 
Of these, Mr Charles Booth has been the most prominent 
sjiokesman Theit is only one point of agreement between 
these two scheK)ls 33iey both assume, not only what all 
idmit, that the destitution of old age is entitled to 
sympathy, but that it is entitled to a special treatment 
not accoreied to other forms of destitution Mr Chamber 
lull’s scheme proposes State assistance, on condition that 
the annuitant voluntarily rontiibutcs one half the requisite 
amount Mi Bootli points out that this condition will 
not be fulhlled by the (lass fiom yirhieh pauperism is 
drawn Unless the pension is gratuitous, this class eithei 
would not Ol (ould not ]>rotit by it Accordingly Mi 
Booth lias jiroposed that there shall be a general endow 
ment of old ige, ? r , as originally proposed, 38 a week to 
evoiy one at the age of sixty hve The details have been 
varied, but the ])riiieij»l( is the same Tins pioposal 
involves an expenditure of £18,000,000 for England and 
Wales and £21,000,000 lor the United Kingdom, ext In 
sivt of the cost of aelministration 8o large an expenditure 
lias Ije en felt to be a dilhe ulty, and proposals have bee u 
made to limit the giatuity either to a sjHcial class, c e/ , 
persons with an income of less tliaii 10s weekly or to 
members of a friendly soeietj, ot to those who require it 
and are of good ehaiacter Mr Booth, howcvei, considers 
universality to be ot the essence ot his scheme 33i( 
ditheulty ol dinwing i line between those who are, and 
those who are not, entitled to such assistance seems to 
him insupeiabk and l(> limit the endowment to those 
who pie id destitution is to leduct the 8} stem to a fonn 
ol ]K)oi law lelief, wliuli ex is 8ii])i)Osed to be 

nnsat IS factor) Mr Booth thioughout has licen anxious 

to a]q>end to liis selieme the fuitlier condition, that, on 
its adoption, out dooi pooi lawielief shall Ik discontinued 
How fai this IS ueeepitd by those who act with him is 
not deal M Ink Mr Be>oth has seveiely eiitieized the 
weak points of the eontubutory and voluntary selieines, 
their most intlue ntial advocate, Mr Cliainbe rlain, has not 
sjMireel Mi Booth’s pioposals Speaking at Highbury, foi 
mstince, on 21th May 1899, he described Mr Booth’s 
uiiiveisol scheme as “agigantie system of outdoor relief 
foi every one, good and bad, thrifty and unthrifty, the 
waster, drunkaid, and idler, as well as the industrious,” 
and \(iy forcibly stated his inability to support it 

Notwithstanding these elifitienees of opinion, the advo 
caey ol these gentlemen lias raised considerable cxpecta 
tioii, and the subject has been referreel to a succession of 
commissions and eomnuttees, but without any practiuil 
I e suit lu 1891 Mr Glad stone's Government was jiresseel 
to declare a ]K)liey, and sought lefuge m a royal com 
mission (Lord Aberdare, than man) A majority report, 
adveise to the piincipk of State jiensions, was issued m 
1893 A minoritv report, signed by Mr Chaniberlam and 
others, disscnte el, mainly on the ground that public expecta 
turn would be distippointed, if nothing was done In 1896 
Lord bcdisbui) ap])Ointed a committee “of experts” (Lore! 
llothselnlei, chairman) to leport on schemes submitted 
and, if necessaiy, to devise a seherae The committee 
were unable to recommend any of the schemes submitted 



O L D-A GE PENSIONS 


and added that, “ we ourselves are unable, after rc])eated 
ittempts, to devise any proposal free from grave inhLrcnt 
disadvantages ” This second condemnation was not con 
sidered conclusive, and a select committee of the House of 
Commons (Mr Chaplin, chiirman) was appointed to con 
sider the condition of “ the aged deserving poor '' After 
j»n inefFtctual attempt by Mr Chaplin to induce the com 
mittee to drop the pension idea, and to consider tht ])io 
\ision made for the aged by the poor lavv, the committee 
somewhat hastily promulgated a bchcmc of gratuitous 
j>ensions for persons ])Osses8ing certain qualifications Of 
these the following were the most important — ago of 
sixty five , no conviction for criiiu , no poor law n lief, 
“unless under exceptional circumstances,” within twenty 
yens, non possession of income of 10s a week, proved 
industry, or proved exercise ot reasonable ]irovidcnco by 
some definite mode of thiift The committee refrained 
from explaining the machinery and from estimating the 
cost, and suggested that this last juoblem should lie 
submitted to yet another eoinniittee 

^cco^dlngly a departmental committee (chairman, Rir 
h Hamilton) was apjjointcd, which reported in January 
1900 The estimated cost ot the above plan was, by this 
eommittee, calculated at XI 0,300,000 in 1901 using to 
Xn,650,000 m 1921 Mi Chajdin had publicly sug 
gested that £2,000,000, the proceeds of a Is duty on coin, 
would go a long way to moot tlic needs of the case —a 
( onjecture which was obviously far too sanguine The se 
unfavourable reports appear to have discouraged the mou 
Ksponsible advoiates of State ])ensions Mr Chamlailam 
appealed to the friendly societies to formulate a plan, 
an invitation whie h they showe d no dif position to acct pt 
Lfloits continued to be nude to press forward Mr Booth’s 
universal endowment behetiie or some modification of it 
To this Mr Chamberlain declared his hostility And here 
uj> to 1902 the nutter lested 

llie scheme throughout has been stiongly op]ioscd by 
the sihool of jioor 1 iw k foiineis giiieiilly lelentiiied with 
the London Chanty Oigani/ation Society Mi I^iooths 
universal proposal they consider inq^raetic ible, and un 
necessary to \ huge extent , and, wlieie necessary, not to 
hi distinguished in its moral and economic dhets fioin 
pool law relief 3^hey object xlso to Slate assisted 
])eiisions, on the giound tliat they attempt to po^ailanzc 
i form of investment whicli probabl} is not tin best use 
of i poor man’s savings The leideis of the gre it fiiendly 
souety mo\emeut hive also, with few exceptions, ojqms^d 
oi stood aloof from the jirojiosal Their aim is tlic 
absolute independence c;f tin ir inembeis The olTer of 
gmtmty to their own associations, though very tcnqiting, 
lusbetn rejected partly on grounds of j)nncii»le, and also 
from the belief that Stite aid would mean more State 
su])trvision and ultimately State manigenient 

Tlio movement m favoui of State aid to provision for old ap;e lias 
l»eni largely due to tho examjdc of fitinmiiy Tlie f erman system 
^ which for old age dates from 1891) is eomi)ulsory and contributor! 
The elomout ot compulsion was vtiy cari> deemed unsiutablL lor 
the United kingdom and tho precedent ot Germany, theielore no 
longer applies One liulf ot the picniium jiayable is llitre jiaid 
b> the laVmuur the otln r halt by the employci The State adds 
a subvention to the allowances j)aid to the annuitant (Sie 
7 hr (’’rrman law of In w ranee against Jnia/iditi/ and Old Age bv 
1 ^ \ oiing aetuary ot the romniertial Union AssuTanoe Coinj>any 
) A well intonned artn lo by Mi II W Wolif in the ( harttg 
^trifani'^ation Ju’iiew December 1899 deseiibes anotliei ]»base o| 
tin (juestmn lie points out that thr law is unpopular both with 
tin workmen and the employer and that the iiriaruial diHuulty ot 
♦ niploying tho insurance lund is eonsidcrable and piogrtasive 
t mtinuous presauio seems to bt exerted in tavoui of raising ilu 
mif)uut of jiension and of relaxing the conditions of contnbiitor\ 
thuft 3 he Government, mueh aguiibt its will is bring pusliid 
iwaj from the endowment of tliiitt, wliiili has be( n itjs ideal 
tow aids the mere endowment of old age, which it has always con 
<kmned 
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The Danish system of old age juiiRions ditTeiw cntirtl> from the 
abo\e It has Iwcii disiuowtd and condomind by Dr Budikti the 
late Piesideut of the Cirntan StuU Insuiaiui Dtpaitmuil as a 
nure extension ot out dooi ubtt as an « ndowinent and tlnietoie 
an eneouiagemeut not of thrift tail of nttd Ibe Damsli 8>8tein 
has been deseiihed by Mi A \N 1 lu\ m a pamjthlU lepuntui iioin 
the }ale Keiittt, Jibniary 1S99 and b} Mi I S Daw oi the 
Local (lovonimeiit Iloaid in e\i(h nee givai to the SdeU I ommittni 
on the Agtd Destiving 1 ooi 1899 tin law d isuj ihi huidui 
ot mamlaming the agnl is in juiit tiansaiud horn tin lo a1 \o the 
national taxes and ulief fiom tliislattei souui is Ihd a iMimion 
1 ho committee u mai 1 on tin Danisli plan It s ditheult in sc e 
what subhtantial ditlinneo theu is in ]*ta(ti(i hetwun tl»e pension 
111 Ddimaik and the out rdnl given in tliisiounttv [f uat biilainj 
lo tho deserving jMsir, tveipt that in Ddimaik snd* iduf i ui 1 m 
claimed as a matter of light, and conveys no civil disqimliii moii 
Tlie grant of a pension, though it can he elaiund as a nglit enn 1 m 
lefusid, it the aj > 1)111 ant is oi had (lunactd, has been ui uoipt of 
j>ooi law 1 chef within tin ycais, or it fiom otlui soni <k he has 
diougli to maintain liim lln allowaneo givdi it is st itul lik) 
the Biitish system ot outdoor rclnt tends to ht imnlnjuitc it)i 
it is assumed that ai)pheants as a inh do not fully disdosi then 
usouues As might 1)0 exjKetcd tin dian^o of iikuIcikc of tin 
huiden, though it nos d» eitastd Un chmand on tin lixal lahs has 
ineieased exjxndituie by a nioie than eomnunsuiatc addition to 
tho eeniial taxes 3 In idea that wlnle to Im aicdjmnt ot pool 
law leliet is deiogatory trom the ]>ait of a good titi/en, tin 
d» iicndeiny ol a pc nsiom i is an hoiiouiahlo status, has gained sonn 
soil of euiieiKV Aeoiidingly jnomises to extend tlie seope^ and 
amenity ot pension endt^wment a foim of elejandene) that is not 
injurious, aie jmt ten waul in tlie iivaliy of put} politics 

Ae/c Zealand - In 1898 a Bill intiodiieeci by tne ht Hem B I 
Seddon jnemiei, hceamei law whuh ])ioviek(l foi tlie ])a}mdit ot 
an old age jieiision out of tho oonsolidtvtcd fund (le venue ol tin 
general gencrnnnni) tope isons eluly rjualilnd, without eontiihution 
by the bein henries The ohumants must he 00 }oais of age 
loside lit in the colony and have so lesuh el lot 20 ytais J In y must 
he tree ilom eonvieiion for lessei legal otlonee s lor 12 yeais, anel 
lor moie rciious bleaches ol the law toi 20yeaiH pie v ions to the 
applieation liny must he ol good memil dmiadci and have a 
ueord ot sobnety and icsjicrtahility lor five xeais 31nii yciilv 
income must not exceed «t02 anti they must not he ovvinis ot 
property cxeocding in value i.270 Aliens ahongints Chintbe 
aiKi Asiatics aie oxoluded Tho jiensiems art ioi JllHjifi umiuin 
hut Ioi each £1 ot ye ail} iinonn ovti and jihove £ 4 and also toi 
eieh £10 ol capital ovei and above £00, £1 is dedueteel liom 
Uic amount ot tlie j>» nsion A])|)lnati()ns have to lie maeh to the 
deputy rrgistiais ot one ot 72 distiiets into whidi the colony is 
lor this purjioHC divided The claim is the n lee oided and suhmittcrl 
to a stipe ndiaiy inagistiate hdoit wlnmi thei elaimant has tf) jirovc 
his ejualitieations and suhniit to eioss examination It tlie e hum is 
idmittcd, a eertitieate is issued lo Un deputy legiHlnu and in due 
Louise handed to the e humant rii}nn nt is made tliiongli Un loeal 
posloniei as eltsiied by the pcnsione i Ihe Act eanm inte) foiee 
1st November 1898 Uj) to Maich 1899 7487 jiensnins had been 
gianled, amounting to a liability »)t £128 082 jxi aiinmii 3h< 
average |k. nsion was £17, 2s Sec JSno /taland 0£uial } ku hool 
foi 1899 In Maieh H>00 the iiiuiihci of jansnuis was 11 2S^> and 
the cost £192 718 The Ac t was avowedly e \pe nmcnhil and only 
piovidod foi payments out ol leveniie until tin e lose ol the second 
HfKsion of tho next iMiiliannnt The cost eonside i ihly e xc eeded 
the estimate ol £100,000 iiei annum which was oiiginally jiut 
forwaid The auUiois of lln iinasuie maintain that il isagieat 
success while otheis j>oint to thoinvidioUH eliamdei ol Un eioss 
examination loejuiied in j>io\ing Un ineesbaiy ekgiecot jioveity 
and allege that the anangennnt peiiali/es the thiitly nn mhcis ol 
the poorei class and is a diuct iinciitive to traiistir ol jnopoit} of 
a moie oi less triudulent eliaiadei, between inemheisol a family 
It is too early as yet to pronoiinec an authoiitative vcidie t on tin 
fads 

f ictoTia By the Old Age lensions Ad 1900, £7'> 000 was 
ajipropiiated foi the jiurjinse oi j»aying a jx nsion ol not moie tlian 
10s )x,r week to any jxison who lullilkd the neeeshaiy eondilions 
oi which the following were the jinneijcal — 3he ptnsionci niusl 
he (i6 ycais of iigei ot peiinainiitly disabled must till iij) a cUdaia 
tion that he has lived twenty yearn in tin state has not been 
ronvrieted of diunkeninss wile dcseition, &c that liis weekly 
iiieomc and his pio]>ertv do not exceed a given sum (tin ugiila 
tioii of this ainl otliei details is iiitnisteel to the (jroveinoi m 
( oimeil) Jurthei sums have snuc been approjiruiteii to tli' 
pui|K)ses of tho Act hut it is not yet jxjssihle to say how lai tin 
Act IS legardcd as a succesh 

Ai llioiiriiKs — Kcpoit and Evidence of Select Committee on 
National Provident Insuiancr, 1887 - Itejxnt of Koval ( oinmission 
on Aged Poor, ISO*! Report of lord Kolhselnlds (’onimittec 

1898 — Report of the Select (Wimttec on Aged Dcsfiving loot 

1899 — Keiiort of Depaitmontal (ornnntlcc, Ac , about Un Aged 
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Deserving Poor, 1900 — Spevder, J A The State and Penmans 
m 01 1 AgSf J892 i^Kino, Gkoruf Old Age Peimons^ 1899 — 
Rf jKjns of Poor Law Cotilen m m — Annual lloriorts of the Chief 

f<i«trar of Fnandly 8 m ittiwi — Bhaiiuook, 1 W Provulrnt 
Sot ifius and ike Publie Welfare ^ 1898 (chap viu ) — For — Booth, 
Ch Mil FH The Agefl Poor tn hngland and Wales^ 1894 , Old 4ge 
Pensions^ 1899 — CflAMlufii i AiN, Right Hon JoHFUf ‘ The 
Ijabour (jueHtion, NiiieleeiUh Century ^ Novciiilier 1892 , 8[»etch<‘» 
2lHt April 1891 and 24ih May 1899 — Khomf Wiikinhox, Rev J 
Pensions and Pauper rnn^ 1892 — PuhlK ationa ol the National 
Provldrme Ijoagiie — Agalnit — Radi EY, C J St If Help versus 
State IniHionSf Ird omt ion , 7 /ra /or I tberly^ 1892 — Reptyrt of 
liogal Vommisnon from a Jfrundly Society point of vuw, rcpnnt 
from Oddfellowt^ Magazine^ 1895 — The Foresters Miscellany^ 
February 1902 — Unity^ a Monthly Journal of tore^ter% ki , 
F»bniary 1902 — Lot ii, (’ 8 Old Age Pensions and Pavperum 
1892 — l^<ply of Bnidlidd Boaid of riiiaidiaus to circular ol 
National Provident League, 1891 — Publicatione of the Charity 
Orgunwation Hoc lety (r M* ) 

Oldbury, n township and parish in the northern 
parliamentary divisiou of Worcestershire, Lngland, 5 miles 
wist of Birmingham hy rail It is eontrolkcl, together 
Avith Langley and Warliy, by an uiban diatiict couikiI 
Publu huiIdingH erected in IHOJ contain its various offiees 
IVipulation (1891), J2,b97 , (1901), 29,191 

Old Oalabar. ScoNkmua 

Old Catholics. — Sime 1878 tberi is litth to 
record about Old Catholicism Its position has dis 
appointed the ix]Metatioii of its friends and of its 
(lumies It has neitlier advanced iapidl\, as tlie foimtr 
had hopid, noi ii trogradc d, as tlie Jitter have fiiipienllv 
]U( dieted it we^ulel elo In Oermany there are 90 tem 
giegitiems, served li) (jO piiests, and the niinilHr c>f 
aelheicnts is e.stimate ei at aliemt b0,000 Jn Swit/erlind 
there are 10 ])arishes (of wlneh only one, tint it 
Lueeiiu, IS in the lieiman ( itholie (aiitons), 98 eleigy, 
unel about 90,000 adheients In Anstiia, where very 
< eiiisiele ralile' ae e e ssieins liave be e n re < e ive el since^ tlie / <ts von 
Ham meivement eenumeiieed in 1899, the it ire 8 juiests, 
12 (Imre lies (btsieles threes moit m eourse of erection), 
and about KijOOO aellicieiits in Ilollanel, vvheie t lies Old 
(*ithe>hc C’huiih has existed inde pe ude ntl) of the Pi[>aey 
feu neatly tiiei eentunes, an aelditiejii has taken ])lut in 
tiles miiiibei of aellierents whieli is very gratify mg to (he 
autheuities of tliat Chine h Iheie ares 1 bisheips, 27 
eongre gat mils, anel 80 U) aelheients hianco possesses 
but one ceuigie gallon, in Pans, when it has built feu 
itself a (huieli It is neiw uneltr the supervision of the 
Old CUthedie arehbishops of Utieeht In Italyabraiieh 
of the Old (’atliolm eomiiuinioii was estabhsheel in Ihhl 
by (Vumt 1 nneo eli C^anipello, a f(»nmr canon of ht 
Peters at Beuiu A eliuieh was opened in Homo b> 
Memsignor Havaiise and Count ( aiupe llo, under the sujhi 
MM on e»l the bislmp of Long Island in the l/nited States, 
who undertook the supeiintendente ol the temgregatmn 
m aeeoidanee with the uguhitions laid down by the 
Lambeth eoidereiut But dissensions arose between the 
two men The elmreli m Home was closed, Savaieso 
i( turned to the Uomau Church , and (’ainiHllo commeneed 
a re torm woik m the ruial distiiets of Umbria, inuki tlm 
fpisco|»al guidanees ot tlie bish(j>p of Salisbuiy Tins was 
m Ib8^> In 1900 Campelle) returned to Bonm, and onee 
more oinmel a ehineh there In L902 Count Camptllo 
re tire el Ireuu active ]»artuipation in the work, on accemnt 
of age ami beidil) intirmity and Ins place at the head of 
it was^ taken by the Rev Professen Cicelutti of Milan 
In 19t)8 there were siv pnests, v\ho are eithei in Roman 
or Old Catholic oideis No statistics have been issued, 
but there are thirteen congregations Old Catholic ism 
has spread toAimuea The Rihsh Romanists there, in 
1899, complained of the rule of Irish bishops, elected a 
bishop of their ow n, Herr Anton Kozlovvski , presented him 


to the Old Catholic bishops m Europe for consecration , 
and he presides over seven congregations in Chicago and 
the neighbourhood The Austrian and Italian churches 
|>oHsess no bishojis, and the Austrian Government refuses 
to allow the Old Catholic bishops of other countries to 
perfonn their functions m Austria In 1878 a question 
arose whicli threatened the existence of Old Catholicism 
The Swiss and German laity insisted that their clergy 
should be free to marry The Dutch church protested, 
and threatened excommunication Dolhnger strongly dis- 
approved of the step But though it checked adhesions 
from Romanism, the difterence has been accommodated 
Every Old (Catholic congregation has its choral union, 
its poor relief, and its mutual improvement society 
Theological f xrulties exist at Bonn and Bern, and at the 
former a residential college for theological students was 
established by Bishop Ikinkens Olcl Catholicism has 
eight organs in the public jiress— two in Italy, two in 
Switzt rlaiid, and one eac h in Holland, Oermany, Austria, 
and France It hxs built several churches, of which that 
at Kirlsruho is the most imposing It has held reunion 
toiife rimes it Lmerno in 1892, at Rotterdam in 1894, 
and at \ it iiiia in 1897 At these, members of the various 
ipisiopil bodies have been welcomed It has also estaR 
lishtd a (jiuiterly imblieation, the Revue Intel nattonale de 
Iktolotfit^ wlneh lias admitted articles in French, German, 
and 1 nglish, contributed not merely by Old Cathohes, 
]>ut by numbers of the Anghean, Russian, Greek, and 
Slavonic clmrehes Old (’atholie theologians have been 
very aetivo since 1878, anel the work of Dollinger and 
He use h on the Jesuits ind the histoiy ot the Roman 
Chureh by Professor Langen have attained a Furojican 
11 putatioTi 

I lie onl^ histoiy of Old Patholifism is that publishnl at ( lossrn 
m 1SS7 hy the (debiattd canonist Von SthuUt (j j ] * ) 

OldonburCi a giamlelmliy of Germany, with an 
area of 2479 sipiarc nnh s, and jiojmlation (188*)), ^41,929, 
(1900), 398,499, thus elistribukd — duchy of Oldenburg, 
117,812 , jirim qnlity of I ubetk, 37, 5 17 , jinncipahty of 
Birkenlekl, 11,120 Of the tot il in 1900, 197,934 were 
miles and 200,343 knuiks Tlu density is 160 inhabit- 
ants to the squart mile In 1893, 2G 6 percent of the 
])opnlation weio elassiliesl as urban, and 714 ])ei cent as 
mill 3 he number of emigrants deci eased from 1296 in 
1S92 to 233 m 1900 Classiheel ae cording te) religion in 
1893, 289,620 of the people (77 5 per cent ) were Piotest 
ants, 81,192 (21 8 per cint ) Roman Catholics, and the. re 
wire 14 30 Jews In 1897 thcie were 137 secondary 
s( Iiools lor boys, 21 for girls, 13 theological seminaries, i 
sehool of navigation, Ae About one half of the popula 
tion are engaged in agiicultuie and pastoial pui suits, 
till crops piineipally giown being hay, jiotatoes, oats, 
wlie it, and baik) The farms are mostly under 23 aens 
In 1900 the live* stock numbered 264,883 cattle, 210,808 
pigs, 1 12,064 sheep, and 11,819 horses The blew cries m 
1899 ]noduted 4,796,000 gallons of beer There were 
3 34 miles of railway in 1899, all, except 23 miles, under 
State control The mercantile fleet, wliieli belongs to the 
pents of Oldenburg, Llsfleth, and Brake, consisted m 1900 
of 130 seagoing vessels of 77,467 tons The public 
revenue for the entire grand-duchy in 1900 amounted to 
X 390,630, and the expenditure to £478,700 In 1900 the 
jmblic dt])t was £2,793,200, and in 1901 the contribu 
tioii to the imperial treasury, £202,030 

Oldelnburir, a town of Germany, capital of the 
grand duchy of Oldenburg, on the Hunte, 27 miles by rail 
west of Bremen The more important modern buildings 
are the town hall (1885-87), a west wing (1894-99) to 
the castle, with frescoes by Fitger , the antiquarian museum 
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(1876-79), the palace of the heir-apparent (1896), the 
theatre (1891), rebuilt after a fire , the provincial bank 
(1896), and the Peace church (1893-94) The grand 
ducal palace has been adorned y,ith pictures by modern 
German artists (Qode, Mackart, Bocklin, Siemiradzki, <Lc ) 
Additional pictures by those and other modern painters 
Tischbein) have been collected in the castle The 
church of St Ifambert was restored in 1874-86 The 
town possesses, further, an industrial museum, a memorial 
of the war of 1870-71, a military school, and a teachers’ 
seminary There is an important horse fair Population 
(1885), 19,937 , (1900), 26,635 

Old a borough of Lackawanna county, 

Pennsylvania, USA. It is in the anthracite coal region, 
in the north-eastern pait of the state, and its industries 
are mainly devoted to handling and shipping coal Popula 
tion (1900), 5630, of whom 2494 were foreign born 

OldhAltlp a municipal, county (1888), and parlia 
mentary borough and market town of Lancashire, iMig 
land, on the Medlock, 200 miles by rail from London The 
municipal technical school has been taken over by the cor 
poration Modern buildings include an h stablished church, 
Hulme Grammar School (1895), a fioe library, art gillery 
and museum, and the county couit The infirmary was en- 
larged in 1889 There aie 2 duly new8pij>ers The fii 
tones number about 230, and the spindles o\er 1 3,000,000 
Tlie consumiition of cotton is about one fifth of the total 
iinjiortation into the United Kingdom In 1891 there 
Wire 14,691 miles and 20,170 f( malts employed in the 
minufacture of cotton goods, 1735 males as fitters and 
turners (engine and machine) , 544 persons in the iron ind 
steel manuf ictuie Area of munieip il borough, 4730 acres 
Population (1881), 111,343, (1891), 131,463, (1901), 
137,238 

Old TOWflf a city of Penobscot count>, Maine, 
USA, on the west bank of the Penobscot inci, and 
on the Maine Central and the Bangor and Aroostook 
1 always, at an altitude of 95 feet it is known as the 
home of a remnant of the Penobscot tribe of Indi ms, and 
as one of the termini of the second ml way constructed 
in the country, running thence to Bmgor, and built in 
1836 Populition (1880), 3395, (1890), 5312, (1900), 
5763, of whom 1247 were foreign born 

OlOftlli a (ity of Cattaraugus county. New York, 
U S A, on the north bank of the Allegheny iiver, m the 
south western part of the state, at an altitude of 1437 feet 
Its Bite 18 in the level "valley and its pUn is regular It 
IS on three railways, the Erie, the Pittsburg, Sliawmut, and 
Northern, and the Western New York and J’ennsylvania 
It IS in the midst of the oil and natuml gis region, and 
the surrounding country is diversified with oil tanks and 
derricks It contains large refineries and storage tanks, 
and is the eastern terminus of the Ohio ])ij)e line and 
the western terminus of a pipe line to the seaboaid 
Population (1880), 3036, (1890), 7358, (1900), 9462, 
of whom 1514 were foreignboin and 122 negroes 

Olhao, a town of Portugal, district laro, 5 miks cast 
of Faro, on the coast Its people are good seamen, and 
employ themselves in fishmg Population (1900), 999 3 

Ollphant. lAurence (1829-1888), English 
author, son of Anthony Oliphant, a member of a family 
of ancient descent but moderate fortune, long settled m 
central Scotland, was born at Capo Town m 1829 His 
father was then Attorney General in CajKj Colony, but 
was soon transferred as Chief Justice to Ceylon The 
boy's education was of the most desultory kind I ar the 
least useless portion of it belonged to the years 1848 and 
1849, when he accompanied his parents on a tour on the 
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contment of Furope In 1851 he accompanied Jung 
Bahadur from Colombo to Nci)aul He passed an agrtt 
able time there, and saw enough that was new to enable 
him to write Ins first book, A hmrm ?/ fo Ahatnuitidu (1852) 
From Nepaul he rctui ntd to ( ’( >lon and thcnct to I nglaud, 
dallied a little with the 1 nglish bar, so far at hast as to 
cat dinners at Lincolns Inn, and thtn with tbt Scottish 
bar, so far at least as to pass an t\imination in boiuan 
law He was moie hapjnly inspiud wluu ht threw o\«r 
his legal studios and w I nt to ti i\cl in llassm Tin. out 

come of that tour was his book on 7/n Shons of 

the Black Sea (1853) Betwetn 1853 and Ihbl hi was 
successively secretary to Lord Llgm during the ingotiatnm 
of the Canada Keciprotitj Tre ity at \\ashinglon, the 
companion of the duke of Newcasth on a visit to tlic 
(hrcassian coast during tho Crimean wai, and J r)rd 
Ilgin's piivate secretary on his expedition to (luni 
Eaih of these experiences produced \ ])leasant book oi 
travel In 1861 he was appointed lirst Sceritai} in 
Japan, and might have made a suec cssful diploinatii 
career if it had not been intiirupted, almost at thi outset, 
by a night attack on the Legition, in which he nearly 
lost his life Jt seems jirobable that hi iu\er j>ro))fr]y 
rceoveied fiom thm afFan He returned to IngUndaml 
n signed tin mivki, and was ihitid to rarliunent in 
1865 for the Stilling Burglis Oliphant did not show 
any conspicuous pirharmntary ability, but made a great 
success by his m vicious and witt\ novc 1, Piitailillt/ (1^70) 
III fell, however, undti the inlliunee ol tin spiritualist 
prophet Thomas Lake Hams, who was at tlie held of a 
Hiiiall communit} at Bioctou on Lake 1 rie Tins man 
obtained so stringe an ascendancy ovci Olipliant tint the 
latter left Parliament in 1868, followed him to Broeton, 
and lived there the life of a farm libouur, in obcdicmc 
to the im]>enous will of his sjuntual guide 3 he cause 
of this ]>ainful and giotescpie aben ition his ue\ei bun 
nude cjuite char It was part of the 13ioeton regiim 
tint mcmbeis of tho (’ommunity should be allowed to 
return into the world fiom tunc to tune, to nuke money 
for its achantage After three years this was pernuttcel 
to Oliphant, who, when once moio in Europe, acted as 
eoi respondent of 7'he Times during the Iraiito Geiinan 
war, and si)ent afterwards several years at Pans in the 
se rvice of that journal The it he met Miss Alice le Jstr inge, 
whom he married In 187 3 he went back to Biexton, 
taking with him his wife and mother Uuiing the yeais 
whieh followed he continued to be employed in tho service 
of the Community and its head, but on work very different 
from that with whieh he had been oeeujued on his first 
sojourn llis new wejik was chiefly financial, and toejk 
him much to New \oik and a good deal to Ingland As 
late as Decemlxr 1878 he eontinued to Inlitve that Hairis 
was an incarnation of the Deity By that tune, however, 
his mind was oceupied with a laige piojeet of colc>nization 
in Palestine, and he made in 1879 an extensive journey in 
that countiy, going also to Constantinople, ui the vain 
hojK of obtaining a lease of tho noithein half of the Holy 
Land with a view to settle large numbers of Jews there 
This he eonceutd would be an eisj task fiom a financial 
point of view, is there wcu so many persons in Ingland 
and America ‘‘anxiefus to fulfil the prophecies, and hung 
about the end of the world" He landed once nioie in 
England without having accomplished anytliing definit/C, 
but hiH wife, who had been banished from him for years 
and had l»ecn living m California, was allowed to icjoin 
him, and they we nt to Egypt together In 1881 he crossed 
again to America It was on this visit that he became 
utterly disgusted with Hams, and escaped fiiully from 
the long and squalid tyranny under w Inch he and his had 
suffered He was at first a little afraid that his wife 



326 O L I P H A N 

would not follow ihiui m hia renunciation of “the prophet,” | 
but thm was not tlfe^case, and they settled the insdves very 
a^'rccably, Ifirffcli house in the midst of the (lerman 
< onununity at and another alxmt twelve miles off 

at ] )a1 uh on Idourit C’armtl It was at Haifa in 1884 
that they wrote teigtther the strange liook cdkd St/nir 
and in the next year Oliphint produeid then 
Ins novel AfaHoUara^ wliieli may l>e taken to eontain its 
aiitlior’s latest views with regard to the larsonagc whom 
Ik long eonsideied as “a new Avatar” One e^f his 
(Icverest works, Aliifyni Peto^ had been jmblisheel in 1883 
In 1886 an attack of f< vi r, caught on tin shores of the 
Lake of Tiberias, resulted in th<» eliath of his wif«, whose 
constitution had bestn undennined by tho hirdships of Ik i 
American life He was persuaded that after death he was 
in mueh e loser relation with her thin when she was still 
alive, and coneeivcel that it was under her irdlucnce that 
he wrote the book to which he ga\o tho name of Sdenttfo 
Whqion In November 1887 he went to England te* 
])ul)lish that book Jly the Whitsuntide of 1888 he hael 
cemipletcd it and started foi America Ihere he dotei 
mined to niairy agiin, his seeond wife being a grand 
daughter of Ilobeit Owen the Soeiilist They were 
married at Malvern, anel meant to have gejiie to Haifa, but 
Oliphant was taken veiy ill at Twukenham, and died on 
J Ird Dee ember 1888 Although a very c level mem and 
a delightful companion, full of liigh aspiiation anel noble 
fe f ling, Oliphant was only paitially sane In any ease, his 
eelue>ation was luelie reuisly iiia[)proj)i lato foi a in in v\ho 
aspire d to be) an authority on redigiem anel ])hilosophy He 
hael gone through no philosojihie al diseipline in his caily 
iile, and knew next to nothing of the sulyeets with legaid 
to which he imagined it was in his power to j»our a flood 
e»f new light u[»e>ii tho worlel Hm shorte eunings anel 
ecce ntruitics, howe vci, elid not picvent his be mg a biilliant 
venter and tilker, and i notalele figuic in tho wejrld in 
whieli he happeneel to movo 

Se 0 hIho JA wimr //tr /e/< of I onunn Oliphant ami of Alar 
Oliphant hii hy Mai e \i n Oi ii ham (m e D ) 

Oliphant, Margraret Oliphant Wilson 

(1828-1897), novelist and historical writer, was born at 
Wallyfeml, near Musscllmigh, Midlothian, in 1828 Hei 
( liilelheioel was spe nt at Lasswade (m ii Dalke itli), Glasgow, 
and Livcrpeiol As a giil she constantl> oeeiipicel her 
self with Jitoiaiy expciinuiits, and iii IS 19 publislmd 
her first novel, J*amnps in tin lift of J//s Manjairt 
Maitlamly which hael some sue cess This slio followed 
uje in 1801 with i altb luthl^ anel in tho same yeai 
met Majoi Blaekwooel in helinbiiigh, and was invite cl by 
him to contnlmtc to the lamous JUailitood'i Maipu^nn 
'Pile eonnexion thus eaily coninunced lasted dniing her 
whole lifetime, anel she contributed coiisielciably uieiro 
than 100 ai tides to its j)agcs In May 1802 she man it el 
hci ttmsin, hrank Oliphant, at Bukcnhcatl, anel settle el 
at Hanington Sejuan^ in London Her husband was 
an aitist, ot vi ry elelicato health, and tv\o of then 
chilelieii died m intaiicy, while the fithci himself elt 
Ycleipeel alaiming sympteuns of cemsumption heir tlie 
Bake of Ills health they moved in Januiry 1809 to 
lloienct, and thence to llemio, where I'rank Oliphant 
died Ills wife, loft almost entirely witliout usourees, re 
turneel to Fnglanel anel took uj> tho burden of sujipoiting 
her three children by hoi own literary activity She had 
now lx come a popiilai writer, anel worked with ama/ing 
iiidustiy to sustain her jmsition ITnfortunatdy, her 
home life was full of soiiow and disapiiomtment In 
Tanuary 1864 her only daiightei died in lloine, and was 
biincHl in her father’s grave Her brevtlier was shortly 
afterwards involved in iiuaiieial rum, and Mrs Oliphant 
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offered a home to him and his children, and added 
their 8Uj)t)ort to her already heavy rcsiionsibilitits In 
November 1800 t»he settled at Windsor, which remameel 
her homo for the rest of her Lft, and for more than thirty 
years she pursued a varied literary career with courage 
scarcely broken by a senes of the gravest troubles He r 
son Cyril died in 1890, and I rank, the youngest, m 1894 
With the last of her children lost to her, she had but 
little furthci interest in life Her health steadily dc 
(lined, and slie died at Wimbledon, 2r)th June 1897 
Her life had been one long sacrifice to others, and she 
had enjoyed a very small share of happiness or peace 

III the course of lie i long struggle with circumstances, 
Mis Oliphant produced more than 120 separate works, 
lilt lading novels, books of travel aud description, histones, 
and volumes of literary eritieism Among the best known 
of her vvoiks of fiction are Adam Graeum (1852), Alaqdalen 
ITephuni (18')1), T rlheshaf (1855), The Laird of Noi- 
law (1858), 7'he Chronicled of Carhnqford^ which, origin 
ally appealing in Jilachtoods Magazine^ did much to 
widen her reputation (1861-64), Idalem Chapd (1863), 
Afadonna Afaiy (1867), Squire A'tden (1871), He that 
mil not when ti£ niaq (1880), Thdta (1883), Airstccn 
( 1 890), and 77ic Afai i uige of Elinoi ( 1 892) llcr fi lends 
often legrettcd that she did not work more slowly, ami 
so give full play to hoi faculties , but it is jirobable that 
she was one of those who do best what they do cpiickh, 
and who must woik at high pressure to succeed at a 1 
Her inventive 1 acuity was fertile and vigorous, she had 
humoui and sympathy, but no dcjith of insight , she saw 
suiKrfieial details with great accuracy inel complexitj, 
but she was no philosophe r Her fiction was of the class 
tint cntertiiins the imagination anel touches tlie emotion 
without api>exl to the more strenuous activities of the 
brain In other fields of lite rary woik she was inelustnous, 
but untciual Her biogiaphies of Eduard hung (1862) 
anel Launiut Oliphant (1891), togethei with her life of 
Sheiidan in the “Luglish Men of Letters” (1881), have 
vivae ity and a sympathetic touch, but are not import vnt 
contributions to the biogiaphieal library She also wiote 
historical and critical works of considerable variety, in 
dueling llidtoiical Sketches of tlu Jteiqn of Gemqe II 
(1869), Tin Afakttd of Florence (1876), A literary 
History of I ngland /rwu 1790 to 1825 (1882), The 
Makem of Jenuo (1887), Royal Edinhuujh (1890), 
hiHsalem (1891), inel The Alakers of Afodeiii Rorne 
(1895), while at the tune of her death she was still 
occupied iijjon Anmls of a Fuhlidunq House, a record of 
tho piogitss and achievement of the him of Blaekwooel, 
with which she had been so long and honouiably ton 
iieeteel Many of tlioso works show to greit advantage her 
singuUr ])ovvn of assimilation and arrangement , they are 
compilations ol mueh charm and effect But they larely 
athl anything to what is all early known of the subject, 
ind aie lather cxcieises lu agreeable presentation tliaii 
storehouses of re search and discovery She wrote easily, 
and with a free, unaffected style, but she had little cart 
foi niceties of expression, anel v\as herself m the habit 
of declaring that she had never consciously sought foi 
literal y form or finish It was this natural facility 
and nonehalancei that deprived litr work of the highest 
epiahtit s of distinction, and will probably prevent it 
fiom suiviving the woik of some of her loss popular 
eon temporaries (a Wa<) 

Oliva, a town of Spam, in the province of Valencia, 
near the sea, on the niilway from Carcagente to Alicante 
The population was 8779 in 1887, and 7949 in 1897 It 
IS a jHirt for small coasting vessels There are no iin 
jiortant local industries, and only some trade in agricuL 
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tural products, especially wine, nee, raisins, oils There 
are two ^mrish churches, and a palace of the dukes of 
Gandia 

OIIVOnZAf a town of Spain, in the province of and 
south of the town of Badajoz, near the left bank of the 
river Olivenza The local industries include the making 
of porcelain, leather, and hats, besides flour mills It was 
a fortified town down to 1857, when walls and bastions 
were razed and the stone gnen to the people There aic 
two parish churches, hanta Maria del Castillo of the 13th 
century and restored in the 16th, and Santa Maria !Mag 
dalena of the 16th century, with throe naves and a high 
altar of pluteresque style 01l^ enza h is good promenades, 
a theatre, a bull iing, hosjiitals, bai racks This town, so 
near the frontier, has played an important part in the wars 
between Spain and Portugil, remaining from 1688 to 1801 
in the hands of the latter l^pulation, about 8J()() 

Ollivier, Olivier l^miie (i»2'5 ), ironch 

statesman, was born at Marseilles on 2nd Tiily 1825 
hrom his father, Demosth^ne Ollivicr, a prommtnt mem 
btr of the Assembly of 1848, lie inherited pronounced 
republican opinions He hul lu&t been eilled to the bai 
at Paris when the revolution broke out, and though only 
twenty three years old, was aiipointed, tin ough his lather^s 
influence with Ledru Rollin, commissary general of the 
Itepublie m his native department of the Boiiches dii- 
llhone Ills vigour in repressing a Socialist outbieak at 
Marseilles caused him to be coiilirmed in his functions by 
Cavagnari with the title of prefect , but his administration 
roused much adverse criticism, and he was removed to 
the prefecture of the Haute Marne, which he resigned in 
January 1849 When he resumed his practice at the liai, 
his great abihtii s, and especially his fervid and lemaikably 
lucid oratory, rapidly brought liim into the front lank 
At the general (lection of 1857 he was returned foi the 
3rd circonsn ipUon of the Seine as a representative of the 
constitutionil Opposition He did not refuse, like some 
other llepublieans who were returned at the same election, 
to take the oith of allegiance to the einix.ror , ho fdt 
that. Sitting aside an apjieal to arms, whieh ho abhorred, 
the Opjiosition could win liberty tor the nation only by 
making use of such jiowers as the (onstitiitioii jiermitted 
Together with Darimon, Jules havre. He non, and Picard, 
111 formed the group known as hs Cntq Their unanswer 
able attacks forced the Government to make conce ssions to 
public opinion The decree e'f 21thNov(mber 1860 was 
i first step towards an effective ])ailiamentary government 
Most of the Opposition regarded it as ludicrously made 
(piate Ollivicr, so recently os 30th December 1859, had 
ippcared as counsel for M Vachciot, on his trial for 
the publication of La D( niocraUe^ and had attacked the 
(Government m terms which caused him to be debarred 
from })kading for three months But ho now electrified 
the House by an eloc]uent speech in which ho thanked the 
emixror for this first instalment of reform, and promised 
his support to further steps in the same direction The 
divergence between him and the Irreconcilables, led by 
Jul(8 Favre, widened in ensuing sessions till he stood 
ilone But one of the traits of Ins character was a self 
reliance amounting to obstinacy He brought Morny 
round to his views, and through him worked upon the 
emperor The session of 1866 saw the formation of a 
“third party,” to which M Ollivier attached himself 
Xapoleon, seeing himself forced to yield, tried to enlist 
the honesty and ability of M Ollivier m h^s service An 
outward mark of M Ollivier’s adherence to the emperor 
was given by liis acceptance of the post of arbitrator on 
the feuez Canal question He had in July 1865 been 
appointed by the Fgyptian Government as their representa 
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tive m Pans in this matter — a post that necessitated his 
retirement from the bai The negotiations begun by 
Morny were continued by his successor in the jutsidcncy 
of the C^hamber, Malewski, a convinced supjiorUr of 
Lilieml measures. On list Dcccmlicr 1866 ho oiTeiid 
M Ollivur, m the cnvpeioi s name, the nuiusti} of 
Public Instruction, witli tlio iiimtion of upicMiiting 
the general policy of the Govtinnunt m the Chamber 
M Ollivicr laid down a iiuinlui of londitions, ol which 
the most impoitant weie a }h>1ky ol ptaL(, involMiig 
the abxndonmcnt of the militaiy la\N , tin jmsciui 
of the ministers in the (^luimbci , a liv\ gianling hbcity 
of the pi ess , and the abandonim iit of ollu lal < amlidatims 
To these refoiiiiH he eonsidertd himsdf pUdgdl In an 
audience granted him on lOtli J inuiiy, In bdnNtd him 
self to have coimrttd the cuipeioi to his nuws but tlie 
r( actionary counsels of BouJiir picviikd Tin cmpiiois 
letter of 19th January I8b7, announcing tin new lefonns, 
did not satisfy M (Jllivier’s demands, and sudi rdoims 
as wcie granted wire executed in a giudging spirit He 
therctoro broke off negotiations with the empcior Ills 
views were exjdaiiKd in his Denimiatie et Lihati^ 
and, above all, in his 79 Tantney, a defence of his political 
cirecr, addressed to Ins constituents on the (V( of the 
general election of 1809 In this ho declared that the 
mode Is he endeavoured to copy were Miiabtau and Ben 
jamiii Constant At length, on 27th December 18(>9, the 
emperor cnti listed him with the formation of a consti 
tutional ealnnet, in which were included several mtmbiis 
of the Mode late Left, and m which M Ollivier hinisdt 
took the ministry of Justice Ihe cabinet was completed 
on 2nd January 1870 Though the (onstitution did not 
recognize the oflico of pioniitr, M Ollivur was the guiding 
spirit of the ministry in council and its chut spoke sm in 
in debate But ho fell u]»oii troubled times On lOlh 
Januar} Victor Noir was shot by J’rnuc Ihcire Bonapaiti 
M Ollivier tiled with great skill to satisfy the public 
indignation without compromising the position of tlic 
dynasty, but the passions aroused by this uiifortunak 
event showed how the difficulties of his task had mere asc d 
in the three years since he had first refused to accept 
office That refusal he never ceased to regnt Never 
thcless, ho liid numerous reforms before the Chaml)er 
He ordered the picfccts to refrain from applying ofhdal 
influence at the elections, and the magistrate s to administei 
justice without regard to politics By Itouhci’s advice, 
the nation was asked to dcclirt by a ))lebi8citc whether it 
ap])iovcd the new “ Liberal Emjnrc ” The thu i most dis 
tinguishccl members of the left, Buffet, Daiu, and 'lalliouct, 
resigned office rather tliari consent to tins me asuic Among 
the ir successors was Uramont, wlio was soon to prove M 
Ollivufs evil genius The peo])h weic told that a vote in 
the afliimativo would be a vote foi peace, and the jirefects, 
m sjnto of M Ollivier’s instructions, (xhausted the re 
sources of official pressure He himself, though at first 
rcliutant to accede to the jikbiscitc, hailed its result as a 
“Ircncli Sadowa” The lapse of years had turned the 
once violent Rejiubliean into a very cautious Liberal, 
animated by a strong regard tor the emperor, to whom 
he had promised “a hapjiy old age ” All his ])lans wc re 
suddenly disconcerted by the (andidature of Leopold 
of Hohcnzollern for the throne of Hpain The Ollivier 
government, not content with securing the withdrawal ol 
the candidature, required the king of lYussia to guaraiitc c 
that it should never berejieated M Ollivier, hitJieito tJii 
sticnuous advocate of peace, allowed himself to be won 
over by the war jiarty On 15th July he declare d to the 
Chamber tliat the IVussian Governmcnl had addressed a 
despatch to the foreign Powers, announcing that the king 
had affronted the Irencli arnlMissach^r Tint is and Ins 
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followi rs in vain pointed out that no such dcsjiatch 
i xiKted^ and that the ambassador had not considered him 
HI If nmultcd M Olhvier obtained a war vote of 500 
iiiillion francs, and uwd the fatal words that he accepted 
the rcsjionsibihty for the war “with a light heart” He 
went on to explain that this war was forced uiKin Franco 
by tin requirements of honour, and was not sought by the 
nnmstry Hut the phrase remained when its explana 
lion was forgotten The country turned savagely upon 
the authors of its disasters M Olhvitr fonvok(»d the 
( 'harnlH r foi the 9th August, when a laige majf>nty declared 
the (lovcrniuent incapable of providing for the safety of 
the eountiy In apportioning the blame fe)r the disasters 
of 1870, it must Ui rtinemlie reel that M Olhvitr iias 
deeeivtd, both by the Foreign Minister, Oramont, wlio 
misled him as tei tlie attitude t)f Austria tuid the South 
Otrniaii states, anel whose lash and ignorant dijiIoiiai(y 
liastentd the crisis, and liy the Minister of Wai, Lelxouf, 
who eh eland that the army was ready “demn to the last 
button em its gaiteis” Hut had M Ollnie r ken as 
e li ar sigiite <I as Thiers, had he ad In red at this crisis tei 
that ]Kdiey ejf )Ha<( with wliieli he entciod eifhte, he could 
have' live I ted war liy tliei threat eif re. signatiem He com 

miUeei the fault against >\hi(h he had in 1867 warned the 
eiri|Hi(n, ot “entering, in <oin]iany with an exhausteel ! 
Austiia, njsm a new Seven deals’ War, in wliieh tins time I 
we shemld tmd Unssui on tliee side of Prussia, withemt ! 
being sine ot eaiiying Italy witli ns” AfUi his fill lio I 
(jintted Fianee, and eJid not letnin till 1871 His snb 
He<|U(nt attennpts to entei parliament were unsueeessfnl, 
but ho (aiiitei on an iietive ])olituaJ eampaign in the 
hHfttftfti In 1885 he eh e laud hnnst If not anti Kejiublicin 
Imt anti Haelieal DeOniiied fioni publie life at forty live 
by his one fatal mistake, lie exjmssed Jus views in a senes 
ot books, the most imi»oitant eit whieh aie Piimipnrt 
((m/fuiO (1875), SoIuhouH ]mhtiq\u» tt Huaales (1891), 
and Ij'Hmpnt J tluta/ (1895, A< ) Ills support of tho 
ell tie CM ot |8S() against the le Iigious Congiegations in 
voivtel linn in a Inttei eontioversy with tlie section of the 
Honapaitists re piose nled by M Puil ele Cassagnae Ik subs 
his [lolitnal wiitmgson Hus subjeeet he published in 1885 
a i\<tuvtaN Matutd tfe Dtoit ((h vasUque /neuqeuK Ho 
was iketeel a me inbe r eit tho Furieh Aeadeiiiy in Apiil 
1870 Ills loimal reception was to havo taken jdaee in 
1871, but owing to Ills lofusal to omit certain ]»olitieal 
rtfeieines fiom his inauguial speech, was indehiutely 
postpenied 

Olmstedp Frederick Law (1822 ), 

Aim in an author and laiidseapt areluteet, was born at 
llaiUoid, (Nmn, 2()th A]>ril 1822 In 1810 he shipped 
as seaman toi the luist Inelies and (9uiia In 1845—46 
he studied agiunltuial seieiuo and engineering at ^ah 
C\)llege, attei whieli he bceamo a practicjil fanner for 
Btveiil yeais In 1850 lie maele a pedestrian tour in 
Great Bnt4iin and the eontincnt of huiope, anel in 1852- 
1851 made a heirsibaek trip thiough tin semthern anel 
southwestern riiited States His obseivations on these 
ti live Is weie juiblmheil in his books Walkn and Talks of 
an Amttnan I annn in I nifland^ Jouniey in f/u ^ea- 
(HHtrd Nave /out tut/ fhronqh and Joui'nty 

ta thi Jituk Count ft/ Tlie last three volumes, punted 

also in Lnglanel in two volunus with tho title Jlie Cotton 
Ainqdimy had great inline nee in the discussion on Aintri 
um slaviry jireceding the Givil War Some years after 
these iourne\8, Mr OlinsUd again visited Italy, Prance, 
anel Germany, making a sjKeial stuelv of jiarks and rural 
arts. In 1856 he, with Calvert A5iu\, prejmred tho 
aeceptid plans for the' imprevvement of Central Park in 
New \ oik City In 1864-65, as ehairman of a California 
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State Commission, he directed the survey and preserva 
tion of the big tree reservations of the Yosemite Valley 
In 1866 he was again engaged with Mr Vaux in planning 
and sufierin tending the irajirovements of Prospect Park in 
Brooklyn, NY After this he was engaged in most of 
tho unixirtant works of park improvement m the United 
States 8|>ecial mention may be made of the Buffalo, 
N Y , iwirks, the Mount Royal Park at Montreal, the 
Capitol Grounds at Washington, the grounds of Leland 
Stanford Jr University in California, the Vanderbilt estate 
at Hiltmoic, N C, the system oi parks and jiarkways in 
Boston, and the landstajic improvements for the AVorld’s 
lair at Chicago In 1893 he received honorary degrees 
fiom Harvaid and 'iali Universities 

OiiniltXi the second city and the ecclesiastical 
metro j Kills of Moravia, Austria Population (1890), 
19,761, (1900), 21,913, including garrison ot 3612 men 
(estimated at 67 ]ier cent German, per cent Czech, 
92 5 jKT cent Catholic, 6 5 ]>er lent |Jewish, and 1 ]>er 
lent Protestant) The fortihcatioris jvero n moved iii 
1886 and tin ir place is occupied by a town paik, gardens, 
and jironnn ides Ihe modern jmblic buildings include an 
industrial inusiuni, a (Jennan upj)ei real school, and a 
(Veih gymnasium Tlie industries include brewing and 
distilling and tlie nnriulaetures of malt, sugar, staich, Ae 

OIneyi a city ot Illinois, USA, capital of Richland 
county, Kit uatid at the mb rs( ction ol tho Baltiinoie and 
Ohio South Wcstirn, the Illinois Central, anel tlie Indiana, 
Deeatui, and 'Wtstein railways, in the south-caste rn part 
ol tho stiti, at an altitude of thl feet It has a level 
silo and ugulir plan, and dt lives its dutf importance 
fiom the fact that it is the point of mb rseetion of rulway 
hues Population (1880), 3512, (1890), 18 H, (1900), 
4260, of wJiom 2J5 were foreign ))orn 

OIney, Richard (1835 ), Ameiican states 

nuiii, was born at Oxfoicl, Mass, I5t]i September 1835 
Pdueabd at Brown University and the Harvaul Law 
School, ho attained a high position at the IMassaelmsetts 
bai, but was not known in public life till, in 1893, 
l*rcsidtiit Cleveland iridueeel him to entei his cabinet 
as Attorney Gene ml Upon the death of Seeietary 
Giesham, Mr Oliity suceteded him as Secretaiy ot State, 
10th June 1895 He eonduebd the roues2)oiidence with 
the Biitisli Govcinment concerning the boundaiy dispute 
with Vene/wila, and exeited general eomment by the vigour 
with whnh he sustained the right of the United States 
to intervene, and by tho wide interprebitiou whieh he put 
upon the Mom ex. Doe trine At tlm expiration of Presi 
dent Ckvt lands bim ho resumed his law practice 

Oionets, a governme nt of northern Russia, having 
I’ inland on the W , and the governments of Archangel on the 
N L , Vologda on tho E , and Novgorod and St IVtersburg 
on the S Its are a < overs 57,4 19 sejuare miles Its popula- 
tion was 321,250 m 1881, and 366,715 m 1897, of whom 
193,001 were women (111 women to 100 men), and 24,412 
lived in towns Agriculture is still insuflieient for the 
population, the crops iii 1894-99 being rye, 888,700 ewt , 
oats, 847,000, and all cereals, 2,029,000 cwt There 
were m 1895, 63,520 horses, 133,300 horned cattle, and 
102,300 swine Industries aie still m their infancy 
(aggregate returns, £2,840,000, e hiefly saw mills) Olonets 
IS divided into seven distiiets, of which the chief towns 
and their iiotnilations in 1897 were Petrozavodsk, capital 
of the government (12,521 inhabitants), Kargopol (2952), 
Lodeinoye Pole (1500), Olonets (1303), Povyenets (1409), 
Ikidozh (1469), anel \ ytegra (4501) 

OKcnltSSip a small town m Rumania, in the dis 
tnct of Ilfov (Bucharest), on the left bank of the Danube 
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It 18 tlie ancient Constantiola, which wis the seat of the 
first bishopric established in Dacia In the Crimean ^\a^ 
the Turks forced the river at this point and iiiflictod hea\y 
losses on the Russians Population, about 5500 

Olympiai a city of Washington, U S \ , capital of 
Thurston county and of the state, at the head of Hood 
canal, an arm of Puget Bound, in the western pait of the. 
state It has a level site and a regular plan, with broad 
streets It has good water supply and sewerage sj steins, 
and IS the terminus of two branches of the Northern 
Pacific Railway and of two other short railways It is in 
the great forest region of western Washington, and its 
pnncipal industry is in lumlxjr It has several large nulls 
and considerable trade by steamer on the Sound, anel 
by rail, in lumber, fish, and oysteis Population (1880), 
1232 y (1890), 4698, (1900), 408J, of whom 591 were 
foreign born 

OillAhdf the laigest city in Nebriski, US \ , on 
the west bank 64 the Missouri river, about JO mileb above 
the mouth of the Platte, occupying an elongated plateau 
hkuted on three sides by undulating lulls on which tin 
residential districts are distributed, 962 feet above sea 
level Within the eorporato boundaries in included 24 
scpiare mile s Its rectilinear street jilau gives numbered 
streets north and south, and named stieets east and west 
Three bridges (two railway bridges and one waggon bridge 
~ the last traversed by eleetne eirs) span tin Missouri, 
connecting Omalii and Couneil Bluffs, li Its eleetne 
stieet railway system has 65 miles of tiackige The eitj 
w IS laid out m 1854 Population (1880), 30,518, (1S90), 
140,452 , (1900), 102,555, exclusives of South Omaha 
The smaller figures for the last decade aie almost wholly 
duo to a padding of the previous census, although growth 
was affectesl somewhat by the di ought and crop failures of 
189 5 and 1894 in the agricultural teiritoiy, upon whieh 
the city IS 1 irgt ly de pendent The death rak in 1900 was 
13 5 In 1901 there were 58 schools with 419 teachers, 
and an average daily attendance of If, 84 5 The aiiniul 

txi»enst of miinte nance was $544,058, of whieh $202,624 
is from direet taxes The school distnet debt (1900, 
$835,000) and mumeiiul debt (1900, $4,776,800) repre 
sent investment in school houses, public buildings, pave 
nn nts, dr linage, ind pirks The electric lighting plant, 
g IS, and waterworks are owned by piivate corporations 
As \ trade and distribution centre Omiha ranks high 
Oiiginally tin caste rn terminus of the first turns continental 
railway (Union Pacific) it now has fourteen different rail 
ways radiating m all diiections, five of which eonstitute 
trunk lines between the Missouri and the Great Lakes 
There aic 100 wholesale establishments and 175 manu 
faetunng institutions, notable among these are the silver 
ind lead smelting and refining woiks, emplejying 600 men, 

< xtensive car and locomotive construction anel repair works, 
white lead works, linseed oil mill, six bieweries, distillery, 
and bag factories As a live stexjk market South Omahi 
(founded m 1887, but still a distinct municijial corporation, 
il though immediately adjoining) ranks next to Chicago 
ind l^nsas City Receipts for 1901 cattle, 818,003, 
hogs, 2,414,052, sheep, 1,314,841 Th* seven national 
banks at Omaha held (March 1902) $25,837,653 m 
eleposits, with $3,050,000 aggregate capital The bank 
clearings for 1901 aggregated $329,043,688 Omaha is 
the heade|uarters of the military dejiartment of the 
Missouri, with military posts at Fort Omaha (immediat ly 
north) and at Fort Crook (10 mdes south) An interest 
ing example of local enterprise was the Trans-Mississippi 
Exposition, 1898, illustrating the progress and resources 
of the states west of the Mississippi It rejircsented an 
investment of $2,000,000 Although begun m time of 
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discouraging hnaneial (h])ression, and held during the vvai 
with Spain, ovei 2,600,000 i)cople attended it, and 90 )>tr 
cent of their subscuptions were retuniod in dividends to 
stockholdeis (^ ) 

Oniftlli a kingdom o< dipping th( south-eustein coast 
districts of Arabia, its southern limits being a little to 
the West of the meridian f)f 55 b long, inel the boundaiv 
on the noith the southern borders of I I Hasa Oman anel 
Hasii l)etween them e)(eup> the e isteni eoist elisti u ts of 
Aiabia to the head of the Pe rsi in Gulf Tim Om in Hasa 
bemndary his hetn usually ebawn uoith ot tlm piome iitoi^ 
of Kitar This is, however, ineorreet In 1870 Katar 
was uneler Wdiabi ink, but m the yei.r 1^71 luikish 
assistance was requested to aiel the settle mtnl <>1 a fimily 
quarrel between certain Wahabi ehie fs, and the lurks thus 
obtained a footing in Katai, whieh the> hive le tame el 
ever smee Tuikish occiqiatmn (now liiml> established 
throughout LI Hasa) includes Kitif (tlm am le nt Ge rrha) 
and LI Bielia on the eeiast of Katii ]5ut the pearl 
fisheries of KaUi are still iinelei the ])roteetion of the 
chiefs of Bahrein, who aie themselves iindei Biitisli 
snyerunt} In 1895 the chief ed Katar (Sheikh Tisim 
Ian Thaiii), instigated by the Turks, attacked Sheikh Isi 
of Baluein, but his fleet of dhows was elestro>eel by a 
British gunboat, xnd Bahrein (liko Zan/ibu) has since 
laen detiehed from Oriun ind plaeed eliieetly nndei 
British proteetion 

Physiography -Oinan ik a jiumntaiiums distiid doimnatid h> a 
iang« calhd Tchd Akhdar (or tin ( lun Mountain), whu h is 0000 
het in altitude, and is Hanked l>y Tuinor iau,,,is luiiniu^ approsi 
niately paralltl to the eoast, anel Bhntting e>(l the) hailtonis In in tho 
iiiterioi They eiiele>se long lateial vallevs Hoino ol whieh me 
leitilo and highly cnltivaleel and tii\«isee\ b) naiiow pie cijuteniH 
genges at inteivals, wlntli foim tlu) only nn uis e)t aeeess to tin 
iiiteiioi from Hit sea llcyoinl the mountains whnii Hank tin 
eultivateel vallevs ol Seimulaiiel T}in, totlieiwest time) stietelns 
the great llhoha el Khali, oi Deluui, the) eential eltsenl ol sontlmn 
Aiabia, whieli n aehes aeiejss the e oiitini nt to tin horde is ol Ye nn n 
isedatiiig the pioMnee em tin landwarel siele just as the ui^,^ed 
nmuiitam bariuis shut it e>H bemi the se)a The wadis (or valle vs) 
ot Oman (like the wadis ol Aiuhia geneially) au) me tel) ioiiential 
eliaiiiiils diy ten the gieater j)aitf>l the jear 5\at(i is ed»taimd 
from wells and spiings m suHn unt epiantity to su[)j)ly an evlensivo 
sv stein eif inigation 

Harbours and JiOads — The onl) goenl haihemr ein the eoisl is 
that ot Muskat, the eapital ol the kingdom whnh liowevei is 
not diieetly eonneeteel with the intciioi by any moniilain loute 
llio little port of Matrah, immediilely eontigue)UH to Mnsl at eiHe is 
the only oppoitumty lor j^Miiittraling into the inteiioi h> the waeli 
Kahza, a roUp,h jiass wlaeh is laid loi tin Sultan e)i Imam ol 
Muskat by the Rthbiyin ehiel In IHHi owiii^ to tin tieailiniy 
of this chief, Muskat was besiegeel Ijy a ie])el aimy anel ehsastei 
was only aveited by tin guns of 11 M S J hi/omd AlmnI 'iO 
milejs senith of Muskat tlie jieirt of Kiiryat is again eonnee ted witli 
the mlaiiel valleys by the wadi Hail hading to tlni genges of tlie 
wadi lhaika or ‘ Devils (jap Both loutes ^ivei aeeess to the 
wadi lym, whieh, eneleised he tween the mountain eil 11 Htideh 
and Hallowi (fremi 2000 to dOOO feet high) is the gaieleii ol Oman 
Iiltymiles to the neirth west ot Muskat this irite iioi leigion may 
again bo not heel by the tiaiisverse valley ol Semail, hading into 
the? wadi Munsab, and fiom the nee to Tyiii Ihis is geiicially 
itekotmd the easiest lino fen tmvilkis Hut all renites are diHieult, 
winding between granite anel lirnestono loeks and abounding in 
iiai low defiles and laigg^el toirint hods Vegetatiem is, howevei, 
tolerably ahuiieiaiit— tainaiisk 8 e>leandei*H, katas, euphoihias the 
milk bush, rhamrius, and acae las he ing the nmst eoininon and me)st 
charaetonstie forms oi vegetable life, aiiel tioeds of water aie lieepie nt 
The rich oasis of eontains many villages cmbeisonied in jiuliii 
groves and surrounded with oicharels and liolds 

Cultivation — In adehtion to cereals and vegetables the cultiva 
tion of fruit 18 abundant throughout the valley Alter the elate, 
vines |)eacho8, apneots, oranges, mangoes meleiiiH anel iniilhe rue s 
lind B{)ecLal favour with the Rehbiviu who exhibit all tie skill 
and perseverance of tlie Arab agriculturist of \emen, and cultivate 
ovoirthing tliat the soil is capable of produe lug 

Tne present Sultan, a deseenelant of those Yemenite Imams 
who Lonsohdated Arab power in Zan/iliar and on the 1 ast Alricaii 
coast, and raised Oman to its position os the most iKiweiful state 
in Arabia during the first half of the 19th e entury re sides at Muskat, 
where his tialoco directly faces the harbour, not lur fiemi the British 

* B VII --42 
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residency The little port of Gwodur, on the Makran coast of the 
Arabian Hea, a station ot the Persian Gulf telegraph system, is 
still a de})eiidtti( y of Oman 

8te Colour 1 Miikh Ofoqraphical J<mmaZ, vol vil , 1896 — 
Commandei 1 N Htrjik Geographtced Journed^ 

(t h h* ) 

Omdurman. See Sudan, An( lo>Loyptian 

OfVlSki a town of Itussia, capital of tho province of 
Akmolmsk, formerly capital of western Siberia, now 
capital of the General OovernorHhip of the Stej>|»cs It is 
the seat of administration of Sibirian CoHsaeks, and see of 
the bishop of Omsk It is situited on the right bank 
of the Irtysh, at its junetion with the Oin, in in altitude of 
260 fiet, on tho mam Silnnan trunk railway, 1013 miles 
by rail from Samara (tlio Volga), and 1624 miles fiom 
Mosr ow It IS also tho mer ting place of tho highways to 
middle lluKHia, Orenburg, last Siberia, and Turkestan 
Steamers ]>ly down the Irtysh and the Ob, and up the 
former to the Altai triwns and Lake Zaisan The climate 
IS dry and ulativi ly tr nijK r itr , but marked by violent snow 
and sandstorms The average temiaraturcs an, for the 
yiar, H 1 , fm Tuiuaiy, 5 , for luly, 68 , the annual 
rainfall is 12 I indus It is poorly built Its population, 
from 11,000 in 1881, has grown to 17,470 in 1897, this 
figure sums, lamcvoi, to be incomplete, as in 1899 it was 
4 1,226, of wliom 8468 were military Its industries remain 
uninifxiitant (sttam saw mill, tannents) and show a yearly 
Ktiirn of only £90,000, but tho trade, cs])tcially binee 
tlu construe tion of the railway, is growing, Omsk becoming 
i depot for goods imported from h urope for the neighbour 
mg iirovimis The tvo yearly furs show an aggregate 
M turn of about £100,000 It has a society for education, 
^^hI(h organizes schools, kind ergai tens, libraries, ancl 
Uctures for the jieoplc Theie are a corps of cadets, two 
gymnasia for boys ind for girls, and various lower schcxds, 
l)esides imdical, diamatu , and musical societies, and also the 
West Siberian sk lion of tho llussian Geographical ScKuty 

Onegfa, a i ikc of northern llussui, with an area of 
5765 square miUs Its altitmh, which was formerly 
supposed to be J 56 feet, is only 129 teet It apjicars 
fiom the works of tlu hydiographu il expedition, com 
]>Kted lu 1895 {hventm of the lliiss Geogr 8>oe 1899), 
that the depth of tho lake had been greatly exaggerate el 
Tlu gieatest elejiths, of fiom 5 5 to 68 fathoms, are at tlu 
entrance to the double bay, Li/liemsk and Uiiitsk, which 
])ro)ee ts westwards in tlu west of tlu Zionezhu peninsula 
On the continuation of this line, stveial spots aio found 
where the depth exceeds 40 fatlioins In the middle of 
tlu lake the depth is fiom 20 to 47 fathoms, and less than 
20 fatlioms m the south Tho lake is 149 miles long, 
with an a%erage breadth of 90 miles 

OnoidAi a village of Madison eouiit}, New Yoik, 
USA, cm Oneida Cieek, 6 miles iiom Oneida Lake, at an 
altitude of 440 feet 9 he site is level, but tho plan of the 
< ity irregulai It has two railways, the Now Voik Central 
and Hudson lliver, and the New York, Ontario, and 
Western Topulation (1880), 1619, (1890), 6083, (1900), 
6 564, of whom 781 were foreign born and 82 negrexs 

OnOOntAy a village of Otsego count>, New 'ioik, 
USA, on Susepiehanna river and on the Delaware anel 
Hudson and tho Ulster and Delawaio railw\ys, at an 
altitude of 1083 feel It contams the car wuiks of the 
tail way, saw and planing mills, and other manufactories, 
together with gram elevatoia One of the state normal 
schools 18 l(X4ited here 1 Population (1880), 3002, (1890), 
6272 , (1900), 7147, of whom 496 were foreign born 

OngfOlAy a town of Jlritish India, in the Nellore 
district of Madras, situated on the Last Coast IUll^vay, 
181 miles north of Madras. Population (1891), 10,832, 


municiiml income (1897-98), Hs 13,310 There are a 
eollege managed by the American Baptist mission, a high 
school with 330 pupils, a Government training school, a 
prmtiug iiress, and a readmg room 

OnitShau Bee Nigeria 

Ontario, a province of Canada, bounded on the 
E and NE by Quebec and the Ottawa n\er, on the h 
and S E. by the St Lawrence and the Great Lakes, on the 
W by Manitoba, and on the N by James Bay and the 
Albany and English rivers. The south-eastern and south- 
western portions of the province are occupied by the great 
plain of Canada, and are underlain by rocks of Cambro- 
Silurian, Silurian, and Devonian age The south-eastern 
tract lies in the angle between the Ottawa and St 
Lawrence, includes an area of 4500 square mile s, and has 
an elevation of 100 to 400 feet above the sea The south- 
western IS divided into two tracts, the fust l>ing to the 
north and east of the Niagara escarfunent, with an area of 
9000 square miles, and an altitude of 400 to 1000 feet, 
and the second, the tmet to the south and west of the 
Niagara escarpment, has an area of 15,700 square miles, 
ancl an elevation of 600 to 1500 feet In the last ot 
these jxtrohum, natural gas, salt, and gypsum aie 
import iiit pioducts, but in the others no minerals. With 
the exception of building materials, are found The 
country to the north of tho great plain is occupied by 
locks of Archfican ago, wlncli form, in a general way, a 
great jdatcau or tabic land Its average ele\ation increases 
fiom about 1000 feet in the vicinity of the Ottawa iivci 
to about 1500 feet to the north of Ijake Biiponor It is 
cveiywhero studded with likes, with intervening hills 
wooded to thou summits Minerals of economic value are 
almost entirely coiihncd to the l>ands of Iluroiuan rotk*-, 
and include mica, apatite, marble, graphite, and iron 

Both the Bt Lawrence and its principal tiibutary 
tho Ottawa receive many affluents from the province 
The Trent and Moira fall into Lake Ontario, 
the Grand into Tiuke Erie, the Thames into Lake 
St Clair, tho Bevern, Muskoka, Maganatawan, 

I rcnch, Wahnajntai, and Mississauga into Lake Huron, and 
the Michipicotcn, Pic, Nipigon, Kaministikwia, and Pigeon 
into I ake Buperior Beyond tho Height of Land the 
Winnipeg and English rivers flow westward to I^ke 
Winnipeg, and the Albany, Kenogarni, and the Moose with 
its affluents, tho Mattagami and Abitibi, empty into James 
Bay The principal lakes arc Lake bimcoe, with an 
aica of 300 sejuaro miles, and an elevation of 720 feet 
above the sta, Nipissing, at an elevation of 642 feet, 
Nipigon, 852, Mille Lacs, 1496, Bhebandowan, 1473, 
llainy, 1109, Bt Joseph, 1172, Beul, 1150, and Lake 
of the Woods, 1060 The principal islands art Wolfe, 
Howe, and Amherst, at the foot of Lake Ontario, 
Manitoulin, Cockburn, and St Joseph in Lake Huron, and 
Michipicoten and Bt Jgnaco in Lake Superior 
Tho climate is \eiy diversified , in tho soutli western portion tho 
vriiitois are not scvtie, and the summers, owittt to tho tomperirig 
mfluence of tlie Great Lakes, are not oppressivtly hot , 
in the Ottawa and St Lawrence valleys the winters aio 
moderately cold, but bracing and exhilarating , to tho north and 
north west of Lake Suinsriur tho wiuttis are long and cold, and at 
times extremely low temperatnies are registered The normal 
tem})eratures for three jKiints in the south western, eastern, and 
north western portions aie given below — 



Toronto 

Ottawa. 

Port 

Arthur 

December, January, and February 
March, April, and May 
luno, July, and August 

September, October, and Novembei 

Average annual precipitation 

23 7 

40 0 

C5 4 
47-0 
in 

33 944 

13 8 

38 5 

67 4 

44 8 1 
in < 
32 650 1 

73 

81 1 
'iS 9 

38 5 

23 580 
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The area included within the hmite of the province is 222,000 
square miles. The northern and western boundaries, as defined by 
. - arbitrators m 1878, wore tlie Albany and English n vei 8, 

^^**2r* and a mendian line from the north west angle of the 
Lake of the Woods, respectively Ihis dtcisiou, on 
appeal to the Imperial Pnvy Council, was uphehl, and 
was j8na11y confirmed by an Act of the Imperial Parliament in 1889 
The following table shows the population classified by tovi nships, 
towns and villages, and cities — 



1881 

1801 

1900 

Townships 

Towns and villages 
Cities 

1,846,623 

323,188 

257,111 

1,283,281 

432,912 

398,128 

1,247,190 

J 935,7)2 

1,926,922 

2,114,321 

2 182,912 j 


The piincipal cities and towns, with their resiKctivc populations 
in 1901, weie — ^Toionto, the provincial capital, 208,040 , Ottawa, 
the capital of Canada, 59,928 , Hamilton, 52,634, London, 87,981 , 
Kingston, 17,961 , Brantford, 16 619 , Windsor, 12,153 , Gutlph, 
11,496, St Thomas, 11,485, Peterliorough, 11,239, Stratford, 
9969, St Cathdiine’s, 9946, Bcrlip, 9747 , Bdlcvillo, 9117, 
Chatham, 9068 , Broekvillo, 8940 , Woodstock, 8833 , Owen 
Sound, 8776 , Sarnia, 8176 , Galt, 7866 , Sault Ste Mane, 7160 
I mdsay, 7003 , Cornwall, 6704 , Barrio, 6949 Collingwood, 5760 , 
Rat Portage, 5202, Pembroke, 5156 Smiths Falls, 5155 In 
1901 the urlian population was 935 752, and the lural 1 247,190 
Density, 9 8 inhabitants to the acpiaio mile In 1901 thiie woio 
1,096,641 malts and 1,086,306 females Indians, 19,597 , and 
halt breeds, 6100 Classified according to place of biith, the 
piintipal nationalities in 1901 were as follows — Canada, 1,858,788 
England and Wales, 121,506 , Ireland, 68,093 , Scotland, 49,881 , 
other British possessions, 2913 United States, 44,175 , Germany, 
18,699, Scandinavia, 2005 , Italy, 3283 , Iianco, 1254, other 
countries, 12,350 In 1891 there were 341,714 poisons engaged in 
agiicultural pursuits, fishermen, 1421, mining, 1666 domestic 
and ])er8onal service, 109,328, manufactures and luediamcal 
industries, 158,831 , professional, 30,101 , trade and tianspoita 
lion, 87,174 , and non productive, 20,053 The following table 
^ives vital statistus for tno period 1878-1900 — 



1878 

18SS 1 

1000 

llirtlis 

40 236 

46,953 ' 
14 551 , 

46 127 

Maniagcs 

12,729 

17 104 

Deaths 

17,808 

23,734 
(not 1 

29,494 

Still born 

334 

578 1 

>) ») 

08% 

classiiied) 

1 3 7 ' 

Illegitimate births 

575 

018 , 

800 

»> > 

14% 

13%' 

17%, 


Iho executive power consists of a lieutenant governor appointed 
foi five years, assisted by an oxocutivo council of eight miiiisteis 
AdmlBlMrn portfolios, who have seats in the local legislatuie 

-iratiou " House of Assembly The latter consists ot ninety 
eight niembeis 

Classified according to religion, the principal denominations 
111 1901 were as follows — Methodists, 666,360, Piosbyterians, 
n *1 . 477,381, Episcopalians, 367,940, Roman Cutholus, 

* 390,356, Baptists, 116,180, Lutheiaiis, 48,016, Con 

gicgationalists, 15,285 , Salvation Army, 6479 Disciples ot 
Chiist, 10,123 , Quakeis, 3648 , Brethren, 6416 , Jews, 5336 
In 1900 then weie 6655 public clementaiy schools, taught by 
■9440 toaehers, of whom 2630 wcio men and 6810 women , Roman 
Mdiuem* Catholic separate schools, 356 , Protestant sopaiato 
Hon * si'hools, 7 , secondary public schools, 131 (indudjiig 88 
collegiate institutes), taught by 573 teachers , and 120 
kindergartens, taught by 250 teachers The pupils enrolled m 
tlio public elementary schools of all kinds numbered 420 097, 
with an average attendance of 237,306 , pupils in Homan Catholic 
separate schools, 42,397, with an aierage attendance of 25,875, 
Piotestant sefiarate schools, 416 pupils, and average attondanie 
338 Total amount expended on public schools during the year 
$4,228,532, and on high schools, $718,601 For the iirofessional 
tiaming of teachers there are (1) coim^ model schools, fifty 
five in number , (2) three normal schools, and (3) one normal 
'College , their non professional training is obtained in the secondary 
nichools and universities There is an agricultural college at 
Guelph, and at Bellovillo and Brantford there are institutes for 
the education of the dumb and the blind Of the six universitns 
lu the province only one, the University of Toronto, is a State 
mstitiition The others aie Victoiia (now ‘‘fedei-ated with 
Toronto), Queens of Kingston, Tnnity and McMaster of Toronto, 
Western of London, and the University of Ottawa 


Iheio isnodiiect taxation, except a special tax on insurance, 
loan, and railway comjiaiues doing business in the proMiici, the 
revenue being derived liom the sale of Ciown lands, 
timber, and minoials, iKjuor licciues, and other fees, 
supplemented by a subsidy from the Domiiiioii t ovuument The 
principal Items of revenue and oxpinditurc for the vtai 1901 aie 
tabulated below — 


Kt^enue 


Dominion subsidy $1,116,873 
Specific prant liom 
Dominion Govt ni 


mciit 

80,000 

Interest 

189,175 

Crown lands 

1,634.721 

Licences 

376,373 

Succession duties 

366,582 

Pioviiicialtax 

237,507 

Miscellaneous 

461,810 


1 I 


Civil goviniuicut 

136 

1 ogislatioii 
)usti<e, adiiunis 

111,139 

tiatioii oi 

116,043 

Education 

7H2,191 

Agriculture 
lluspitah and 

269,859 

chanties 

192,280 

Public institutiu ih 

S 1 101 

Miscellaneous 

1 190 020 


$4,466,044 


0i\831 


In Decembei 1901 the piovince liad — cash on hand $1 io8 193 , 
funds m hands of Dominion (loveinment $6,212 497 , iiid direct 
investments, $220,898— in all $7,901,888 liabilities, $5 330,596 
leaving a cash surplus of $2,571,292 In 1898 the total itecipls 
of all tbo municipalities were $30 921,578 disbuiseincnis 
$29,071,839 , assets, $61,926,795, liabilities $61 390,107 and 
bonded debt, $51,506,872 In 1999 the total assessment of tin 
townships was $450,952,948 , towns and villages $125 982 155 
cities, $239,825,370 , and grand total, $816,760 473 Hit taxes 
lor the same year were townships, $1,621,801 towns and 
villages, $2,691,534 , cities, $5,221,947 , and total $12,535,284 

Ihc miin lal rt sources, though impoi taut arelaigcly undeveloped 
owing to the eoncciitration ot the gi eater i>ait ot the po[)ulation in 
the loitilo Paleozoic tract of the pioviiuc, wlicie with 
the exception of building inateiials, salt, ]>fttiobnni, 
and natural gas, no minerals of etonomic value au lound (lold 
has been found along the whole lencth of the iioithciii Aicbaaii 
border of the piovince, but the nebest and most niimtienis dis 
coveiies have been made in the countiy be twccii Ibiindci Bay on 
the north shore ot lake Superior, and the western bouiidai) 
Mining on a small scale is also earned on m Hastings county 
1 ho most impoitant silver mine is that of Silvei Islet, the total 
production of which between 1870 and 1884 amounted to 
$3,250,000 A number of silver iiunts yielding rich ores have 
been worked in the Thunder Bay district The niikcl deposits 
of the Sudbury region are, with the possiblt exception ot N(w 
Caledonia, the richest in the world I lactically the whole ot the 
(opper produced in the province is obtained as a by proeliiet ot the 
nu kel tJio Biuco mines on the noiili shore of Lake Suj)ciior li ivmg 
ccascil pioducing m 1876 There aio also extensne dtiiosits at 
Pany Bound, now undci development, on Michipicoien island anil 
the north shore of Lake Superior The pioduition of non was 
till recently confined to a fevN mines lu liastuigs and Ironiniic 
counties and near Michipicotcii There aio also immense deposits 
of magnetite and hematite in the i ountiy between Poit Arthui and 
Rainy Lake but lack of railways and cheap fuel lias pi evented 
their development Natural gas is producid lu the < Hand and 
Essex gis Jitlds, the gioater portion of which iscxjmrted to Butlalo 
and Detioit 

flic mineral production for 1901 was as follows — 


QuaiititN taluc 

Copiier 8,695,831 Iti sl,401 507 

Gold 241 837 

Iionoie 272,538 tons 171,428 

Pig iron 116,371 , 1 599,413 

Nickel 9 189,047 Iti 4 591,523 

Silver 151,400 0 / 81 830 


Total nn tallie 


S8 099,538 


JVoa met all n, — 

Natuial gas 
Peti oleum 
Cement • 

Other minerals and stiiietural 
materials 


316 183 

012,000 barrels 979 200 

408,394 „ 592,030 

4,160 906 


$1 1 167 947 

Ontario is jire eminently an agncultural countiy, as (1) about 67 
|>er cent of its inhabitants are engaged in agiicultuial pursuits, 
and (2) the amount invested in lauds, buildings imnle ^ . 

ments, and stock— $974 814,931 — is two and a half cultun 
times that invested in the manufacture s of the w hole 
Dominion The statistics of farm lands, as taken by the mum 
cijial assessors, are given in the following table — 
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IKS'! 

1 

im 

ItiOO 




Alhh I 

Ac n H 

Arif 8 

1 111(1 ttitdci ciop 


7,512,628 1 

8 054,612 

2 682 180 

8 794,953 

Pfisturi 


1 

2,694,600 

Ol c h irdn and gui dens 

2,996,934 1 

1,894 772 

359 098 

1 allow land 


1 


1 457 555 

3()ta] ckaicd land 

10,539.557 ' 

12 121,564 

32,297 206 

Swamp and 

waste 


1 


land 



2 093,171 \ 

2 694,487 

2,143,585 

oodlaiid 



8,825 137 

8 1 11 229 

7 127 863 

Total asscKBid 

21,458,067 

22 959,280 

22,568,104 

llif following table give 8 statistu s of the puncipal liild tro|i« — 



isst* 

inou 


1 ro<lnt t 

Vulm 

1 ntiliu t 

Valtm 


Itiihl 


¥ 

IlllHll 

« 

W In at 

20 201 

162 

17,556 065 

10 110 070 

20 202,230 
0,677,891 

Rdiky 

16 2K) 

295 

7,992 105 

16,909,751 

89,692,227 

Oats 

Rye nnd 

64, 16 

101 

19,625,622 

23,768,732 


buck win at 
Piasc ami 

1,261 

576 

1,474,880 

4,221,896 

1,962, 50 » 

huaim 

1 1,881, 

HO 

7 995 8 11 

14,878 571 

8,845,141 

1 ol itoi s 

1 1, W) wt 
48, 071, '145 

6,511,766 

21,476,119 

5,605,351 

Otin r mots 

6,523 265 

87,523,04 1 

8 811,962 

(VlDI lllisk 





"‘k 




27,091,561 

8,588,659 

Coni iodd( 1 




4,295 061 

All in Id ( rops 

— 






1 

A( l< H III 

' Muiket Value 

Muikrt VuluH 

1 

( nip 

1 of < JOJI 

1X1 Add 

1 1889 

7 758 582 

j $106,500,799 

$11 37 

1 ISMt 1 

8,227,152 

94 055 192 

11 15 

1 1900 

8,791 951 

111 758,701 

1 1 05 


In PXK) thoio w(i() III tin piuMint 017, J09 hoists, valued at 
(attk 2 429 n0,viliior>0,^20,8l0, Hhoep, 1,797 21 J 
valiu If/ 711 190 hogs 1,771 fill, value ^9,598,1 'jJ, poultiy 
9 011 211 value If 2 727,202 lotil value ot live stock sold oi 
HlaughtoKsl (lining tho year $11,042,017 , wool cliji 0 800,921 tl» 
\alue $894 112 llnrc wiio, in 18S1 6 15 cheeaO lat tones pixidu 
( mg r>3,512,0221hol i hecsi, valued at $0 589 129, and in 1900, 1171 
laotoiicH pioduciiiL 127,789 04 1 Ih value $12 022,020 In 1891 
74 crcarneiies |irodueod 2 707 570 Ih hutkr, value $574 156, and 
in 1900, 308 inamerics piodiued 9 041,168 ll» value $1,819,290 
Value oflarinland in 1900, $071 727,010 , huildingH $219 488 270 
irnpliments $07, 121 130 and live stock, $122,271,821 , total, 
$974 814 on 


Iho ptincipal lishos, in tin oiihi of then idntive coinmcuial 
iinpoitance, are trout, wliitelisli, hi rung, jiickerol stuigeon, &c 
. — all liesh watei hsli In 1900 the vahn of theiatih 

t'laitenta $1 333,291 vessels, boats and outlit, $789,042, 

and ( xpoits, $181 01 / 

The nortlieni poition of the inov iik o nossossns ininicnae timlxi 
KBoniuH, and beyond tho Height of T umi a gnat siiriuc foicst ox 
- . tinds to the shoies of Hudson Ray White juno is still 

T m cr impoitant as leguids value and loiiimeicial 

iinpoitaiiK, Imt the gteat and ini reasing demand for spruce foi 
])ai>ci making makes it one of the most valuable assets of tho 
jiiovimi ()ther valuable timbei tn os an oak elm walnut, hem 
lock, basswood, (herr> and butternut Ihe cut of logs in 1899 
aggrcgatid 875 000 000 bet 

Mmou Ji'he following table gives statistics of the princijml 

iMcturea manufaetuns in 1891 



Nuiulx 1 of 

Nuinl/rr of 

Value of 


KHtabliHliiiiruts 

KmiiAoyeM 

1 i(»(in« t 

1 lour and gust mills 

1078 

3453 

$36 558 820 

Saw millH 

189, 

28 851 

26 987,259 

l^oundiKs 

327 

6198 

7 802 152 

L(^athcr maiiuracturos 

3214 

6262 

7,446,040 

Agrnultural impk 




Hunts 

1 10 

4029 

6,927,887 

Carnage works 

1561 

5096 

5 906,679 

Woollen nulls 

302 

5191 

6,873,685 

Distilleries and brew 




ems 

89 

1435 

5,673,474 


In 1891 there were 32,151 iiidustnal establishments with a total 
fixed capital of $81,551,232 , woiking capital, $94,420 789 
employing 164,326 jiersons , laying in wages $49,733,359 per 
annum, using raw mateiial valued at $128,142,271, and with a 
product of value $239,781,926 

1 he following table mves statistics of oxpoits, imports, and duty 
collected for the {leiiod 1874~1900 at tho custom houses wiihiii the 
[►rovince, but a large amount of the merchandise entered ramm rce 
inwards and outwards at the poit of Montreal should ^ * 

pro|)erly be credited to Oiitano — 



F\poit« 

ImjHjt th 

Dut) 

1874 

*25,167,087 

*49,442,977 

*4 371,625 

1884 

26 891 017 

41,967,215 

6,979,028 

1894 

12,726 074 

42,025 638 

7,475,142 

1900 

56,116,756 

71,268 544 

10,763,214 


In 1901 thill were 1647 vessels with a tonnage of 145,981 
on tho legisti^ hooks of the province In Ihi year ending 20t]» 
June 1898 21,983 vessels with an aggregate tonnage of 
11,257 261 wcio entered and cleared at the jioits ot ^ 

the province 

Ontario had, in 1901, 6f>05 miles ol steam lailway and 36 1 pir 
cent of the lailway milcagi of the Dominion llie principal 
systems are the (iiand Irunk, Canadian Pacilit, 

Canada Atlantic, and Michigan Ccntial Theie aie ^ 

24 electric iailwa 3 s with nearly 400 miles of traik, 480 niotoi 
cars, an aggregate of over 80 000 horse jiower and a capital invest 
meiit of upwards of $10,000,000 3 he piiiieipal suburban loads 

arc tho Hamilton, (<iimsby, and Reamsville, Hamilton Radial 
Niagara halls l*iik ami Rivci, Galt IViston and Hespeler, and 
Metiopolitan 

The St Lawioiicc lanul system ovircomes tho difference of 
elevation— 222 feet — hctvviin the river at Montreal and laki 
Ontaiio, and loiisists of si\ cnnals Lkichiiio 8J miles, cmnmU 
Soulangcs, 14 Coinvvall 11 ^ Farrens I’oint, 

Mornshuig, 3^ , and Oalo]»s 7 A miles Iho Welland canal is 
26 f miles long has 25 lift locks to ovcrcomi the difference ot 
elevation — 327 lect 4)( tween Lakes Ontario and trie The locks 
of tho Welland and St Lavviemo systems aie 270 fiet long 45 
feet wide and have a ckjith at low water of 14 feet on the sills 
Iho Sault Hte Mam canal 1 j\, mile long with 1 lock 900 feet 
long 60 wide, and with a ilipth of 20^ feet on tho sill ovcicomea 
the fall of 18j^ tiet at the foot of LaKo Supcnoi Ihc Sti Anne 
canal, mile, Ooiilloii, / mile and Gicnvilli 5^ miks rendei the 
Ottawa river between its lontlucnce with the St Lawrenee and 
Ottawa city navigable foi vissels of 9 feet di aught Tho Ridean 
(anal system connects tlio Ottawa nvei, at the city of the same 
name, with Lake Ontario at Kingston, and has a navigation depth 
of 4i foit The Jieiit \alley raiml, when completeii, will give a 
cliioct route from the Ray ot Omnte, Lake Ontano, to the south 
ind of Giorgian Ray for vessels of 7i feet di aught Tho total 
amount expendid on the works and niaintenanco (ihargeablc to 
capital) ot tho above canals to 80th liine 1901 was $79,997 408 
In addition, neaily $17 000,000 has hern expended from iniome 
iiiakiiig a total expondituic of $97,000,000 (j v\n* ) 

OntariOp Lake. See St Lawrencl 

OntOniontOp a town of Spam, in tho province of 
Valencia, to the west of Albaida, on a lull on the right 
Lank of the nvtr Clan mo The population was 1 1,165 
in 1887, and 11,078 in 1897 Tlu town is well built, 
with broad streets and a paiish eliurcli tliat is rcinaikable 
for a lofty sipiari tower There is a laige new suburb 
outside tho old town, which was a walled city in days 
gone by , sonu vestiges of the rainpaits still remain The 
local industries are manufactures of woollen and linen 
stuffs, alcohol, paper, and furniture, and there is an active 
trade m the agiicultural products of the surrounding 
districts 

OpOrtOp the second city of Portugal, an episeoiial see 
and seaport, and (ajiital of the district of Oporto, on the 
right bank of the Douro, 1 miles above its mouth Witli 
the view of avoiding the bar at the mouth of the river, 
on which tho depth of water vanes between 16 and 19 
feet, an artihcial port has been made at Leix5e8, on the 
coast, 2J miles north of the Douro In 1900 the port 
was entered and cleared by 1797 vessels of 777,557 tons 
(Oporto), and 968 vessels of 1,044,223 tons (LeixOes), or 
in all 2765 vessels of 1,821,780 tons, but a portion of the 
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shipping 18 counted twice over, that is, m both ports 
The total trade is valued at about five millions sterling, of 
which about three and a half millions lepresent im]x>rts 
The princijial exports are timber, stone, onions, cork, salt, 
wool, and port wine The last named goes principally to 
Great Britain, Brazil, and Hambiug, and Norway and 
Sweden The combined port possesses a fishing fleet of 
some 360 vessels, manned by about 1600 men and boys, 
who catch fish to the annual aggregate value ol £50,000 
to £100,000 A third of the population arc engaged in 
manufacturing industry, the chief objects of which are 
leather, tobacco, spirits, woollens, (ottons, silk, hats, pre 
served foods, beer, aerated waters, soap, pottery, corks, and 
gold and silver filigree work The Douio is crossed by a 
line bridge, built in 1877, and measuring 1158 feet in 
length , the central arch has a span of 525 feet Amongst 
the public buildings should be mentioned the exchange 
{which cost £133,500), the royal palace of Torre da Afarca, 
and the crystal palace (150 feet long by 18 feet wide), used 
for exhibitions The educational institutions embrace a 
medical college, polytoehnic academy, industiial institute, 
academy of the fine aits, seminaiy, lyeeum of setondai} 
education, two normal s( hools, trade schools, and a naval 
tiaining school Theie are also a ineteoi ologieal obsirva 
toiy and the commeidal ithene^um Population (1800), 
1 18,800, (1900), 172,121 Art i, 13^ scpiare miles 

Tho distnct of Oioi lo lias in aua of 8S5 milts, and 

]»omilation (1900) 601,688, giving 6S0 inhabitants to tin H<piai( 
mil( and con8t<im utly the most dtnsely jitophd distint in tin 
kingdom llio soil is voij ftitih and intensely (iiltivatid, r\(« pt 
on ccitain of tho highoi paits and along tin low Ijing ‘^ivndy (oast 
A largo proportion ot the siiilatt is lovdcd with wood Tjio vino 
IS tho chief object of cultivation in 1H92 it covtud 10,400 airos 
the jicld bung 7 606,000 gallons ot wiin, valued ut Jt 2 40 000 
Duimg tho four yeais 1896-99 intlusivt an a\<ia,^< of 4,208,200 
yilloub of ]ioit wino piodiKtd in this distrii t was (\noit<d to tin 
Liiittd Kingdom The distiicts loimtily iavag(d by tin ]>h\I 
]o\ua and othei diseasts au hung gi uUially i< planted with viin s 
J hough tho poit wine industi> as a whoh cannot Ik said to hi in a 
tflouiiahmg condition In uH|>tit of the value ol its livt Hto< k 

< sptjcially cattle and pigs, this (list in t ranks as tin fii*st in tin 
1 ingdom Coal, antimon> and gold ait mined, with a littk non 
and 1(41(1, the average ynhl annually being 7^»00 tmis v dutd at 
t20,9OO Slates are (piarrii d, and gi unite is nlcntitul Itiststi 
iiiatid that 82 000 persons aie emplojed in inaustiial puisuits in 
iddition to the bianclns mentioind iindoi the city of Opoito 
( ihove) and Villa Nova dc (fUia ( ottons and w<»olhns m manii 
J ic tilled at Vallongo and Santo Thjrso, and at Amuiaiitc 

Opp0ll1| a town of Piiissia, proviiue of 8ilesia, 51 
miles by rail south east of Breslau, on the Oder Tho sole 
surviving fragment, a tower, ot the former ducal palace was 
ineorpoiated in a new gymnasium (school) in 1898 A 
now Jewish synagogue was built in 1897 There is also 
a statue to the Lmperor William I (1891) Oppoln is 
the seat of the provincial administration of li]ipei Silesia 
Population (1885), 15,975 (1895), 23,017, (1900), 

>0,115 

Oppert, Julius (1825 ), Assynologist, wis 

born at Hamburg of Jewish parents on the 9tli ot July 
1825 After studying at Heidelberg, Bonn, and Berlin, 
lie graduated at Kiel in 1817, and in the following year 
went to h ranee, where he beeami. professor ot German at 
Laval His leisure was given to Oiiental studies, in 
which he had made groat piogrtss in Geimany, and in 
1854 he joined M FresnePs aiehieological exjiedition to 
Mesopotamia On his return he occupied himself in 
vligosting the results of the expedition in so far as they 
•concerned cuneiform inscnjitions, and published an iiii 
jiortant work upon them in 186J In 1857 he was 
appointed professor of Sanscrit in the school of languages 

< onnected with the National Library, and in this capacity 
pioduced a Sanscrit grammar, but his attention has lx?en 
-ehiefiy given to Assyrian and cognate subjects, and he has 


been especially prominent in ( ^tal>llshlllg tin luiinian 
eharaeter of the languige oiiginally spoktii in Assvna In 
1865 ho published a histoiy of Assyna and C’hahlia in 
the light of the lesults of tin diihnnt exploiing i \j>tdi 
tions At a latei period he devoted mueh attention to tin 
language and anti(|uities of am lent Media, wuting /( 
Ptuple et la Lan<fue dcs Mtdts (1879) He Ins pnblislud 
a very eonsidemble nnmbei of sepaiaU numom ui>on 
Assyrian mjtholog}, )iuisprudenee, and othei subjnts 
connected with the aneunt civilizations of the 1^ ist 

OraHf the second {mi of Algdii, cipital ol tin 
department, on the (lulf of Oi an, between CaiM 
on the east and Ca[x, lalcon on the wist, 260 nubs l)y 
1 ail west south west ot Algieis, 220 miles eist ot Gibial 
tai Owing to the fact that it is tlu Mcditeii im in poit 
111 the most direct line with Timbuktu and tlu Nigei, it 
has ixixrienced a luge development Among hm mw 
tdifiees aie the h(5tel do vilh, the juefectiire, tlu bink, 
and the hAtel dts postes Siiiee 1878 there his l>ein in 
archseologie il and geological society, which holds tlu fou 
most rank in Algei u Oian has a lonsideiable tiade in 
wines, cereils, oils, and wools The haibour has Ikiii s<» 
mueh impiovid tint ships wliiih lormirly stopptil at the 
harboui tonne d by tlu pioinontoiy of Mers el Jvebir, iliont 
^ miles to tlu west, now i ntei the jiort A pii r, thiee light 
housis, and i buvkvvitei ill gieatly assist eommtice and 
nevigition Oian owes its ini])oitaiU( as a si apoi t to its 
jaoxmiity to Spain, bung only eight lioiu s’ distance (about 
HO miles) from Gaithagein uid Alineria 3 hi tonnage, 
650,000 in 1875, mounted to l,2n,0()() in 1881, 2 064 000 
in 1895, and 2,310,000 in 1898 Tlu jiojmlation in 1886 
was 67,681, of whom 1 1,851 weic Iienib , in 1896 it w is 
80,211, of whom 24,018 were Iiench, and in 1900 it 
was 85,081, of whom 25,088 wen Iremli 3 ho foreign 
( lenient, ehictiv Spaniaiils, exiecds 11,000 

chief town of anondissement, det)aitniciit 
of Vaiieluse, I rant e 1 7 miles noitli of Avignon, on tlu i iil 
way from Pans to Maiseillcs 33io ancient Itoman theatie 
has been restored (1897) and now stives as a ISationU 
3''heatre, the hotel de ville, erected in the 1 7th centiii>, 
was restored in 1888 Amongst niodoin iioctions aie 
a colossal statue of the \'irgm on the lull ilnive the 
theatre, and a monument to the soldiers who fill in tlu 
warof 1870-71 J^opulation (1 881 ), 61 18 (1891), 6099 
(1901), 9705 

Ord.llSf0| a town of Austialia, New South Walls, in 
tlu (onntiosof Wellington lud Bathuist, 192 milis by lail 
west of Sidney It lies in a fiuit ind wlu it pioducing 
distiut, in which gold, copper, and silvii ilso alionnil 
Its biibiub, last Orange, in the county o I Bithuist, is i 
sqwratc nninicipility Tin nuan laintill (16 ytars) is 
35 84 inches Ikipnlation (1901), imliuling I ist Oi inge, 
6331 

OrAn8f0| i ( it) ot Tssev county, New Teisiy, USA, 
situitcd at the uiuliil itiiig liasi ol tlu W^lt< hung Mount nii 
m tlu noithiasUrn ])ut of tlu state, at an altitndi ol 
187 feet Two rulw i}s — tlu Delawari, I ackawanna iiul 
Western, and tlu hrii conniit it with New 5 oik, 16 
miles ehstint, of vvliiili it is a residintial suburb it is 
also connected with luighbouiing cities by tiollcy lini s 
It IS irregulaily hud out, even in the dosely built poitions 
It lias an e\i client watii su]>ply and stwtr s\stim, uul 
is divided into fivi wauls Po]nilation (1890), 18,811 
(1900), 24,141, ot whom 6598 were foreign born and 
1903 negroes 

Orange Riv0r Colony, a division of South 
\friea, known as the Orani f Irfi Si a if from 1854 lo 
1900, situated between 27 ind U S uul 24 20 and 



ORANGE RIVER COLONY 


334 

29 40 r It reverted to the position of a British colony 
as the result ot the Boer war, the capital, Bloemfontein, 
bting occupied l>y tht British on 28th February 1900 
Under tlic Boer rule the country had made considerable 
material progress and reached a fair standaid of general 
(omfort, although the population showed but a relatively 
small incnase of from 133,000 in 1880 to 208,000 
(78,000 lutes and 130,000 natives) in 1890 But this 
IK no doubt partly to be explained by the considerable loss 
ol territory under the Keate iward in 1871, when the 
KimlKrlcy diamond fields, with Onqualand West, weio 
tissigrud to (Ireat Britain The tconomic prosjienty of 
the laud is indicated by the rapid development of its 
agiicultural rtsouKCs, of laihviy and mining enterpiise, 
of its ex[»orts and its sound iinaiKial condition before the 
outbreak of hostilities The icveiiuc rose from i>310,000 
in 1892 to £800,000 in 1898, induding £408,000 fiom 
the raili^ays, whnh hav< now a toLil length of nearly 400 
miles, and afford dirt (t eominunuation southwaids acioss 
the Oiangt with Capt Town, Boit Elizabeth, and hast 
London, and noithwarels across tlu Vaal with Pretoiia 
Th( totil iinpoits (general merchandise of all kinds) 
advanetd fiom £900,000 in 1895 to £1,192,000 in 1898, 
whih in the latter yt ir tlu ixpoits (weiol, hides, corn, 
diamonds) < Kttedod £2,000,000 Much cod continues to 
Ik gained liom the (xttnsive Kioonstad dejiosits, while 
tin >uld of diamonds in the hauiesimth distrut, near the 
Kiinherley fit Ids, rose fiom 99,225 carats, valued at 
£221,000, m 1890, to 307,000 1 iiats, viliied at £1,508,000, 
in 1898 Tht ait a of (ultivated lands is encioaehiiig on 
the t»istmts, esj)ccially in the feitiU tracts along the 
banks of the Ualidon iivci, and in the sheltcitd and well 
wattrtd upland valhys to the iKuth-east of 33ial)a N’chu 
At pre stilt tlio agiKultuial holdings tousideiably exceed 
10,000, with a total ol about 30,000,000 acres, of which 
256,000 welt undti tillagi in 1890 Ju the same ytai 
thi^ hvi stot k ( om[>rised 890,000 h<»riied tattle, 250,000 
horses, and G, 020,000 mtrino and lat tailed sheep 
Forrmi ni»oits of the dry and sduhiious natun of the 
( lunate ha\e Ixen fully conhumd, and iheie can be no 
doubt that, with the eh veloianent of iirigitioii weirks, vast 
traets iiuglit be lendend suitable foi huiopeau settlers 
Besides the eapital, Ihero aie seieril townships, villages, 
and othei centiesof pojmlation, whitli present some interest 
as markets foi farm produce, oi for then strategic position 
anel histone associations Subjoined aie the most im 
portant aiiangtHl m alphabetical older - 

ytlhertuuf a laiheii^ Htation on tlu line (60 miles long) nimiuig 
iiom LuUsiiiith 111 Natal to IlaiiiHinitli, not fai from Van 
Rie liens Pass 

htthium a lailway stutioii on tlu main liiu (lom Bloemfonteiu 
to Sprmj^lonttiu junction foundtd l)> tlu lieiuli missionaiiLS 
amongst tlu BaHutos who loirnerly ocdipud this distiut 

BethMum a nuiiket on the /and inei, 'll! nnhs o! Ham 
smith and 83 niilis tasl of Snialdeel iaihea\ station 

Jirihulu i statuni at tlu. head ol the milway budge which hcie 
c rosst s the Orangt me i pist helow the Caledon eonfUn net , occupied 
by the British 2Sth hcbiuar> 1900 

Jioshof, a to^^nshl]) neai tlu west fiontici a fiw miles north cast 
ot Kimbtrby luu till tlu badci ol tlu lurojKdn I tgiou, 
CVdonel de A illcbois Mauuil, 'Jtli Apiil 1900 

Brandjoidy nii im]K>itaut lailway station oii«tlu mam line fiom 
Bloemfontein to Putoiia oiiupiod by tlu^ British 6tli May 1900 

Mfnhurg^ railwa> sbition on tlu main lino between Blocmfontom 
and Hpnnglontein, south ol tlu Riet iivn 

f aurf smith a township in the south western district, at the 
junction of se\eiral loads and dose to the Tagersfontein diamond 
mines the most prodiictixe in tlu colony Here was founcl the 
laigest Afiuan stone, weighing, 500 caiats uncut, but of imperfect 
quality 

Hitiiismiih a town near tlu lasteiii frontici, present terminus of 
the railway winch runs fiom Ijad> smith on the IXirban-Protona 
line thioiigh Van Keenens Pass and is to be oontmued to Kitioii 
stud on tlu Bloemfontein - Piwtona lint Hainsmith, which is 
distant 20 miles from Van Rceiieiis Pass lies in the lallevof the 


Wilge tributary of the Vaal, and is the most important place in 
the eastern part of the colony 

JoLobsdal^ a market m the south western distnct, close to the 
** Onqualand frontiei, on the nght bank ol the Kiet nver , occu 
pied by the Bntish, 16th February 1900 
Kroonstadf a town and railway station on the Bloemfontein 
Pretoria hue, 127 miles from the foniier place, and 86 miles fnun 
the Vaal nver , was chosen by President Steyn as his capital afte t 
the fall of Bloemfontein, but was occupied by the BntisJi on 12th 
May 1900 , is the centre of the chief coal mining industry m the- 
colony 

ladyhrandt a thnving agncultural town on the right bank of 
the Caledon, neat Maseiu m Basutoland 
Liiuiley^ a maikct on the Valsch tnbiitary of the Vaal, east of 
kroonstaa 

PcLardeberff, a jKist on the light bank of tlie Modder, 30 miles 
south oast of Kirnhcrley here the Boer leader, Cronje, surrendered 
with over 4000 nun, 2/th Febmaiy 1900 
Phihppolis a town near the Orange iivcr, south of Fauiesmith ^ 
occupied by the Bntish, 23rd March 1900 
lioiixmlle, a flourishing agricultural station near the Orange river 
at Aliwal North, above the Caledon confluence , occupied by the 
Bntish, 19th Match 1900 

Stnekal, a maikct on the Bleu inspniit, south oast of Kroonstad 
occupied by the British, 25th May 1900 
Smaldeel a railway station on the main line, 63 miles north of 
Bloemfontein , hoadqiiaitors ot General Robeits, 6th May 1900 
Bmith fields a laigo maikct on the Lower Caledon, 50 nnhs 
above its cunfliiciiLL with the Oiangc 

^prmqfonteLny a lailway station at tlu^ junction of the two main 
lines from Cain Town and Poit Lli/abotli 

Thaba N chu^ a station in the hilly costein distnct neai Ladv 
hiaiid, foinur capital of the })otty Baiolong State, which was 
dtpiived of its autonomy by the Oiange J^iocx State in 1881 

fVepeiur a station on the lower Caledon, occupied, 2‘>th 
Maidi 1000 by the Biitisli, who successfully held the place 
against a gicatly siijKiior Boer foiee, 9th-24th April 1900 

IVinlnirq a fai go maikct connected by a short branch with the 
Smaldeel station on tlu Bloemfontein-Piotoria main line 

(a H K ) 

— In 185 5 a cornontion was entered into 
between representatives of the Free State and the British 
Government for transfciiing the gcjvtinment of the Orange 
River sovcieignty to representatives delegated by the 
inhabitants to rcccuc it By means of this tiaiisfer tht 
Imperial Government established the future indeiiendenet 
of the country, and furthei stated that the British 
Govtrnmcnt had no alliance whatever with any nati\t 
chiefs or tubes to tht north of the Orange nver, with tlu 
(xciption of the Giiqua chief, Adam Kok It was also 
stipulated that the Orange River government should, as 
hitherto, permit no slavery or trade in slaves in their 
teiiitory north of the Orange rivei At the tune of this 
transfer some Boeis, leading residents of the Free State, 
jirotested agunst the abandonment, but tlu duke of New 
( astle, who was then British colonial sccretaiy, stated that, in. 
his opinion, Tmjierial authoiity had already been extended 
too far in South Afiica He therefore eoulcl not enter 
tain the request made to him to retain the administration 
of the couutiy 

The new state of things had only been one year in exist 
once when the Free State goveinment found themselves 
vietims to an intrigue of Messrs Pre tonus and Kruger,, 
within the Transvaal, to bring about, by force if necessary, 
a confederation between the two countries In the first 
instance, j^eaceful overtures were made, but the Free 
Staters declined to accept the proposal Thereupoik 
Pretorius, aided by Paul Kruger, organized and conducted 
a raid into tlu Fiee State territory, in the hope of over- 
awing the Free State government, and compelling it to« 
fall in with the views of the minority of the Free Staters, 
who were co-ojierating with Pi*etorius On learning of the 
invasion, Boshof, President of the Free State, proclaimed 
martial law throughout the country, and called out hi® 
burghers The miyonty of the burghers rallied to his sup 
ixirt, and in a very short time a formidable force was got 
togetbei to oppose the invaders On the 25th of May 
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1854 the tWQ opposing forces faced one another on 
tiie banks of the Kheuoster President Boshof not only 
managed to get together a considerable force within the Frte 
btate, but ho received an offer of support from General 
Schoeman, the Transvaal leader in the Zoutpansborg district 
Pretonus and Kruger, when they learnt what had occurred, 
realized that they would have to sustain attack from both 
north and south, and abandoned their enterprise (s(^ 
Transvaal) Before leaving, a tnaty was signed, which 
amounted to an apology on the part of Pretorius Several 
of the malcontents in the Free State, who had joined the 
Tiansvaal party, returned with them over the Vaal river, and 
l)ermanently settled in the Transvaal Other Free Staters 
who had been guilty of high treason were arrested and 
[mnished i 

In 1858 the Volksraad of the Free State were so tired 
of the resjKmsibilities of independence, that they passed a 
resolution in favour of a confederation in some shape oi 
form with the Cape Colony This proposition received the 
strong support of Sir George Giey, at that time govornoi 
of Cape Colony, but his view did not commend itself to 
the home authorities, and was not adopted 

From the date of their first settlement in the Orange 
lliver territories, the Boers were continually at feud with 
their Basuto neighbours on the eastern border (sec Basuto 
land) In 186b they organized a powerful ex{)edition, 
and attacked Moshtsh The ex^Kdition was sueeessful, 
Moshesh was defeated, and a treaty was arrived at, by 
\\hich he gave up possession of a ])ortion of Basutoland, 
and aeknowledged himself the subject of the Free btato 
This treaty did not, howeveir, by any me ans terminate the 
strife , a period of feud continued, in the course of which 
Mosliesh and his followers were reduced to very due straits 
They appealed to Great Britain for assistance, and in 
1869 a treaty was agreed to between the High Commis 
Hioner and the Orange Free State, defining the holders 
between the Orangt Free State and Basutoland All the 
fertile tract of eountiy lying to the north of the Orange 
river and west of the Caledon, originally a part of Basuto 
lind, was ceded to the Free State This tract of country, 
bomo hundred miles long and nearly thirty wide, is a f( rtile 
stretch of agricultural land on the lower slojies of the 
Maluti Mountains It lies at an altitude of nearly 6000 
feet, and is well watered by the Caledon and its tributaries 
It has over sinee been known as the Conquered Ttrritory, 
uid it forms to day one of the iiehest eorngi owing dis 
tiicts in South Africa 

The Basutoland difheultics were no sooner arranged 
than the Free Staters found themselves confronted with a 
St nous difficulty on their western border In the years 
1870-71 a large number of diggeis had settled on the 
diamond fields, which were situated on the boundary 
between the Griqua chief Waterboer and the Free State 
At the time both the Free State and Waterboer claimed 
the district, and the Free State established a temporary 
government over the diamond holds, but the administration 
of this body was satisfactory neither to the Free State nor 
to the diggers At this juncture Waterboer offeied to place 
the territory under the administration of Queen Vietona 
The offer was accepted, and on 27th October 1870 the 
district was proclaimed, under the name of Giiqualand 
est, British territory To criticize the grounds on which 
Waterboer^s claims were based is difficult But whatever 
the justice of the decision to annex may liave been, it is 
certain that President Brand contended at the tune that 
Waterb6er’s title was a bad one The matter involved 
much correspondence and no little irritation between the 
British Government and the Free State until 1876 It 
was then finally disposed of by Lord Carnarvon, who 
granted to the Free State X90,000 in compensation for 
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any possible harm or wrong which the Free State might 
have sustained from the aniuxation In making this 
concession, it is right to state that Lord Carnarvon, ha\ ing 
gone into the question, declined to acknowledge any 
validity in the Free State claim to the teriitory in (jutstion 
One thing at least is certain with regard to tlu diamond 
fields — they were the means of lestoiing tlu cicdit and 
prosperity of the Free State In the opinion rnoieovci, 
of Dr Theal, who has written the histor> of the Boir 
Bepublics and has been a consistent supportci of the 
Boers, the annexation of Griqiialand West was jirobably 
in the best interests of the Free State 1 ortunatcly at 
the time the Free State had an enlightened and liberal 
minded ruler in l^rosident Biand, \Nho noided collisionh 
and encouraged amicable relations with the British 
authorities 

In spite of the troubles on hoi borders, the I ree State, 
under Brandis beneficent and tactful guielaiuc, made pro 
giess m various diieetions Villages sprang up, loads 
were constructed, and a postal serviee was established 
Tea planting was encouraged by the government At the 
same time the I ree State Boers, like their Transvaal 
neighbours, had drifted into financial straits A pajMi 
currency had lieen instituted, and the notes — cuiiently 
known as “bluebacks” — soon droiqitd to less than hall 
their nominal \aluo Commeiec w is largely c-arned on 
by barter, and many cases of Imnkruptey oecurred in the 
State But as British annexation in 1877 saved the 
Transvaal fiom bankiuptcy, so did the influx of British 
and other immigrants to the diamond fu Ids, in the earl> 
’seventies, restore public credit and individual piospeiity 
to the Boors of the I ree State The diamond fields 
offered a ready market for stock and othei agricultunl 
produce Money flowed into the pockets oi the farmers 
Public credit was restored “Blue backs” recovered pai 
value, and were duly called in and rodeenicd by the 
government At a later date valiiible diamond miius 
were discovered within the I ree State, of >\hieh the one 
at Jagersfontem is the richest Capital from Kimberlej 
and London was soon provided with which to work them 
The relations between the diggeis and the Ireo Stab 
Boers, aftei the question of the boundary was once settled, 
remained perteetl} amicable down to the outbreak of the 
Boer wai in 1899 In 1880, when a rising of the Boirs 
in the Transvaal against bir Owen I injon was threaten 
iiig. President Brand showed e\eiy desire to avert tlu 
eonfiiet He suggested to the authorities at Cape Town 
that Sir Henry Do Villiers, Chief Tustici of Capo Colon}, 
should bo sent into the Tians\aal to endeavoui to gangi 
the true state of affairs in that country I’his suggestion 
was not acted upon, but when, m 1881, the Boeis in the 
Transvaal broke out into open reliellion and war followeel, 
Brand deelined to take any part in the stiuggle At i 
later date ho urged that peace should bo bi ought about, 
and expressed his friendly sentiments towards the British 
Government In spite of the neutral attitude taken by 
Brand during this i)eriod, there can be no question that i 
certain number of the hree State Boers, living in th( 
northern jmrt of the Free State, went to the Transvaal I 
and joined thev brethn n then in arms against the British 
Government In 1888 Sir John Brand dud He had 
been President of the country sime 1861, and in him tlu 
Boers, not only in the Free State but m the whole of 
South Africa, lost one of the most enlightenid and most 
upright rulers and leaders they have ever had Brand 
had always realized the liberal ihaiactei of the British 
Government in South Africa, and while differences from 
time to time did occur between him and the representa 
tives of Queen Victoria, he nevertheless in the mam 
aoeepted the broad lines of British policy, and supported 
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thtiii Throughout his long Official car6et,]|il lOioained on 
(ordial terms of fntndship Great 

In 1H89 an agreement was coiQ%|k0 between the Free 
Stite and the Cape Colony '"goWinftment, whereby the 
latter were emiiowercd to extend, at their own cost, their 
railway system to Bloemfontein Free State retained 

the right to purchase this extension at cost, a right which 
they exercised within the course of a few years In the 
same year Mr Beitz was elected President of the Free 
State His a( cession to the Presideni y marked the t om 
nuncement of a new and disastrous lino of policy in the 
public affairs of the country Mr lleitz had no sooner got 
into office than a meeting was arranged with Prcsnltnt 
Kruger, at which various terms of the agrtement dealing 
with the railways, terms of i treaty of imity and com 
meree, and what was called a ])olitical treaty, were dis 
cussed and decided upon The political treaty referred in 
general terms to a ftckial union Ix^twocn the two states, 
and bound tach of them to help the othci, whenever the 
independence of either sliould be assailed oi threatened 
from without, unlc ss the state so called iiiKin for assist 
anco should Ik able to show tin injustice ot the cause of 
cpiarrel in which the other state had engaged In 1889 
the I no StUc, having acic jitcd the assistance of the Cape 
govcrnnunl in constructing its riilway, entered into a 
(^istoms Union Convc ntion with thcmi The convention 
was the outcome of a contcronce hold at Cajn Town in 
the previous ycai, at which delegates fiom Natal, the 
hici Stite, and the CVdony attended Natal at this time 
had not seen its way to cntciing the Ckistoms Union, but 
did so at a liter dab In 1895 the hreo Stitc Volks 
laid jiassed a resolution, in which they declired their 
itadiness to cnUrtain a pro])osition from the Transvaal in 
favour of some foim of fecleial union In the same you 
l*iesidont Kelt/ uliud fioin the piesidcncy of the Jrce 
State on the giourid of ill health, and was succeeded by 
fudge SU}n In 189() Uiesident Stc^yu visited Pretoria, 
when he rcctivcid cpiitc an ovation as the luturo probable 
President of the two Uc publics Atuithci offensive and 
defensive alliance between the two Uei)ubli(s was then 
(Uiteud into, undei which the lice Statci took up inns on 
the outbreak of liostilitios witli tlie Ti insvaal in 1899 
In 1897 President Kruger, Ik ing bent on still further 
4 enioiiting the union with tla^ I n e State, hiiusc If visited 
Hloemfontiin It was on this occasion that Prcsultiit 
Kruger, referiing to the London (.Vmvention, spoke ol 
tauten Victoria as a “kwaa)e Iran,” an expiession which 
caused a good deal of offence in hngland at the time, but 
which, to my one faniiliai with the homely phiaseology of 
the Boers, obviously was not meant by President Kruger as 
insulting In order to undei stand the attitude which the 
Iiee State took at this time in relation to the Transvaal, 
it IS necessary to review the history of Mr Keitz from an 
e^ailici date Pievious to his becoming President of thi’> 
hree State ho had acted as its Chiel Justice, and still 
eailier in life had piactised as an advocate in Cape 
Colony In 1881 Mi Kelt/ had, in conjunction with his 
successor Presielent Steyn, come undei the influence of a 
elevei German named Borekeiihagen, the editor of the 
Jiloanfontan Exptes^ These tliiiH men weie principally 
res[)on«ible foi the formation of the Afrikander Bond 
(see Oaik C^olony) Irom 1881 onwards tlieie is no 
doubt that they che i islie d the one idea of an independent 
South Africa, in which a moiiopol> of indeiiendcnce was 
to be held by the Boers Brand dining his lifetime had 
been far too sagacious to lie led away by this pseudo- 
nationalist dream Ho did his utmost to discountenance 
the Bond when it was started by Mr Kc itz and Mr Bore ken 
hagen, inasmuch as he saw full wtll that it was calculated 
to cause mischief in the future At the same time his 


policy was guided by a sincere patriotism, which looked 
to the true prosperity of the Free State as well as to that 
of the whole of South Africa It was only after his 
death that the fatal development of an exclusively 
Dutch policy arose in the Free State From his death 
may be dated the disastrous line of policy which led to 
the extinction of the state as a republic The one 
prominent member of the Volksraad who inherited the 
traditions and enlightened views of President Brand with 
regard to the future of the Free State was Mr G J 
hrascr Mr Iraser was the son of a Presbyterian 
minister, who had acted as a minister m the Dutch 
Keformed Church since the middle of the century He 
grew up in the country of his father's adoption, and he 
consistently warned the Free State of the inevitable result 
which must follow their mischievous policy in being led 
by the Transvaal His protests, however, were vain, and 
the mass of Boers in the Free State, deluded by a belief in 
Great Britain's weakness, paid no heed to his reuiionstranccs 
Mr hrasei lived to see the fulfilment of these jirophecies 
After the Biitish occupation of Bloemfontein he cast m 
his lot with the Imjierial Goveinment, realizing tliat it had 
fought for those very jirinciplcs which President Biaiid 
and hf hwi laboured for in bygone years 

Thi economic ])rogriss of the Free State, which Ixjgan 
with the discovery of the diamond fields, has been n 
doubled since the construction of the railway through its 
territory to lohannesbuig, thus fully justifying the forward 
commeicial policy adoptee! in the teeth of Tiaiisvaal opposi- 
tion In illustration of this we have only to cite the fact 
that, in 1898 99, out of a total revenue of about £650,000, 
£125,000, 01 moie than half, represented the earnings oi 
the I ail way 

On entering Bloemfontein in 1900 the British obtained 
possession of certain state papers which contained itcoids 
ot negotiations between the Transvaal and the Orange 
Free State The evidence contained in these state lecoids 
so clcaily niaiks the difference between the policy ol Mr 
Kiugci ind the pacific, commercial policy of President 
Bland and hm followers, that the documents call foi eaie 
fill consider ition I rom these papeis it was found that, in 
1887, two sceict confeiences had taken jilace between the 
Kepublics, (haling with various political and economical 
(jucstious At the first of these conferences, held in Pie 
tona, then were present President Kruger, with his state 
se^erctaiy and state attorney, Messrs Bok and Leyds, and a 
eommission ot the Transvaal Volksraad, consisting of Messrs 
AVolmaians, Kloppcr, Tal)aard, LoinKird, and &j>ies On 
the othei side the eh putation from the h rce State Volksriuid 
w IS composed ol Messrs h laser, Kljnveld, and Myburgh 

An inteiesting arcount of tins intdvuw was f;,ivtn by a roirc 
spondent of The Turns on 24th Mav 1900 The a((ount veas 
evjdontly (onii)iltd aft<r a eauiul study ot tho pajwiN, and tlio 
(oiios|)oncltint states that piotiniiunl at that conloroncc, and 
jnactnally leading it, stood President Kruger, knowing exartly 
what h(» wanted, “indiflorent to argument letunuiig again and 
again to the saint point however often it was rofuted , incapable 
of conviction, tlumgh leady as a last resoit to lower his demands 
stej) by ste^p and daini that he had madei a great concession — in 
fact, the same Ki-uger as twelve yeais latti at Bloemfontein, only 
liere not on the defensive against a superioi intellect and a will as 
strong as his own (both of which he met m Sii Alfred Milner), but 
active, [Hjrsuasivc, impassioned, apiiealmg to men more callable of 
being biought undtr his infliieme On the liee State sidt was 
Mr Frasoi losoluUly endtavoiinng to cany out the iiaditions of 
Brand a iwlity 

The objects of the Fiee State deputies at this confer- 
ence were ajijiarently straightforward They were to 
anangt a general treaty of amity and commerce which 
would knit the states more closely together, and to come 
to some agreement with reference to the scheme for 
building a railway across the Fiee State from the Cape, 
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to connect with a further extension in the Transvaal to 
i’retoria Another proposition of the deputation, which 
they urged upon the Transvaal, was that of joining the 
•South African Customs Union Both of these suggestions 
were strongly disapproved of by Mr Kruger, inasmuch as 
they obviously meant knitting South Afnca together with 
the British possessions, instead of merely bringing the 
Free State into completer dependence on the Transvaal 
Irom the minutes of this conference it is clear that the 
two deputations were practically at cross purposes. In 
the minds of President Kruger and his immediate 
followers one idea was dominant, that of ousting and 
keeping out at all costs British influence and interests in 
< very shape or form On the part of the Free State, on 
the other hand, there was obviously a genuine desire to 
further the best interests of the state, together with the 
g(neral prosperity of the whole of South Africa In 
Piesident Kruger’s eyes British trade meant ruin, he 
'ilesired to keep it out of the Republic at all costs, and he 
begged the Free State to delay the construction of their 
railway until the Delagoa Bay line was completed He 
Slid, “Delagoa is a life or death question for us Help 
4is if you hook on to the Colony you cut our throat 
How can our state exist without the Delagoa rail 
way? Keep free” With regard to the Customs Union 
President Kruger was equally emphatie, he begged the 
J rec State to steer clear of it “Customs Unions,” ho 
Slid, “are made between equal states with equal access to 
hai hours We are striving to settle the question of our 
•own harbour ileacefully The English will only use their 
position to swindle the Transvaal of its proper receipts ” 
In lesponse, Mr Fiaser leinaiked that a harbour requires 
foits, soldiers, ships, and sailors to man them, or else it 
would be at the mercy of the first gunboat that happened 
to assail it President Kruger replied that once the 
Transvaal had a harbour foreign Powers would intervene 
31 1 Wolmarans was as emphatie as President Kruger 
“ Wait a few years You know our secret policy 
We cannot treat the Colony as wo would treat you The 
•Colony would destioy us It is not the Dutch theie we 
<11 e fighting against Time shall show what we mean to 
do with them , for the present we must keep them off ” 
This last sentence proliably refers to an intrigue with 
certain Dutchmen in the Cape Colony If it did not 
lefer to an actual intrigue, the least it could have meant 
was the intention to intrigue when occasion arose 

The result of this conference was a secret session of the 
Transvaal Volksraad and the proposition of a secret treaty 
with the Free Statt, by which each state should bind 
itself not to build railways to its frontier without the 
<onsent of the other, the eastern and northern fiontiers of 
the Transvaal being excepted The railway from Pretoria 
to Bloemfontein was to be proceeded with , neither party 
was to enter the Customs Union without the consent of 
the other The Transvaal was to jmy £20,000 annually to 
the Free State for loss incurred for not having the railway 
to Cape Colony Such a treaty as the one proposed would 
dimply have enslaved the Free State to the Transvaal It 
was rejected by the Free State Volksraad in due course, 
but President Kruger, not content with this resolution, 
•determined on a still more active measure, and proceeded 
with Dr Leyds to interview President Brand at Blocm 
fontein A senes of meetings took place in October of the 
mine year (1887) President Kruger had come to Bloem 
fontein nominally with the intention of discussing railway 
and commercial matters, and also of promoting closer 
union between the two Republics President Brand, 
therefore, opened the proceedings by proposing a treaty 
of friendship and free trade between the two llepublics, 
in which a number of useful and thoroughly practical 
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provisi 0 |tig <^0cturred President Krugep, however, soon 
brushed tdiM propositions aside, and responded by stating 
that, in consideration of the common enemy and the 
dangers which threatened the Republic, an oftensive and 
defensive alliance must be preliminary to any closer union 
To this Brand rejou^d that, as far as the offensive w is 
concerned, he did not dcsiri to be a pirty to attacking 
any one, and as foi the dtfensi\c, wlure was tht pressing 
danger ot the enemy which Kruger ftarul? The Fiei 
State was on terms of friendship with its neighbour^ nor 
(added Brand) would the Transvaal lu\o need for such 
an alliance as the one proposed if its poluy would only 
remain peaceful and conciliatory At i laUi date in 
the conference (see Transvaal) President Brand up 
parently changeti his policy, and hiniselt dratted i 
constitution resembling that of the United Statch This 
constitution appears to have been modclKd on terms i 
great deal too liberal and enlightimd to [diasi Mi 
Kruger, whose one idea was to have at his command the 
armed forces of the Free State when he should rcquiu 
them, and who pressed for an offensive and defensno 
alliance Brand refused to allow the I rec State to be 
committed to a suicidal treaty, oi dragged into any wild 
jKilicy which the Transvaal might deem it expedient to 
adopt The result of the whole conference was thit 
Kruger returned to Pretoria completely baffled, and toi 
a time the Free State was savid from Ixing a party to 
the fatal policy into which others subseiiucntly drew it 
Indejicndent power of actum wis retimed by Biand i<»r 
the Free State in both the railway and Customs I nion 
questions 

After Sir Tolm Biand s death, as ilrcady stated, Mr 
Reitz became President, and consistintly followed out th it 
policy which, as one of the foundeis of the Bond, he hul 
endeavoured to inaugurate throughout Dutch South A tin i 
A seiies of agroemeuts and measures in the Volksiud 
gridually subordinated those true Free State interests 
which Brand had always jirotected to the mistak( n 
ambition and narrow vu ws of tin Transvaal Mr 1 1 ist i 
in lam tried to stem the tide of Krugfiism wnthin tlu 
Free State, but the extent to whuh it had tmvcllcd after 
Brand’s death was evidenced by thi thction foi Prisi 
dent in Febiuary 1896, when Mi Steyn was i lectnl 
against Mr Iiasei by forty one \otts to mm teen Tint 
this election should have taken plan immediately ittu 
the Jameson Riid jaobably incieastd lYasident hteyiis 
majority At the same time tlu histoiy of thi state after 
Bland’s dtath renders it probable that Mi hrasei’s dtft it 
was only a question of degree Mi 1 1 iser e ontinued, down 
to the outbieak of the war ol 1899, lonsistently to 
denounce the jioluy on which the hue State had tin 
birked, warning his coiintryme ii tontmually that this polu y 
(ould have but one end — the loss ol thtir independence 
Underlying the state jioluy there w is undoubtedly the 
belief, if not with Piesident Steyn himself, at least with 
his followers, that the two Republus combiiuxl would be 
more than a match foi the power of Gital Britain should 
hostilities eventually onur 

In December J897 tlu Free State levised its constitu 
tion in reference to the franchise law, and the pnuess of 
naturalization Was reduced from live to thiee ye^rs Tlu 
oath of allegiance to the state was alone required, and no 
renunciation of nationality was insisted upon In 1898 
the Free State also aequiesceil in the fre.sh convention 
arranged with regard to the Customs I iiion between tlu 
Cajie Colony, Basutoland, and the Biehuanaland Pro 
tectorate These ineasurts suggest that aluady a slight 
reaction against the extreme policy of President Kiiiger 
had set in But events were moving rajudly in the 
Transvaal, and matters had pio( titled too far for the 

S \n - 
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Iret State to turn hasck In 1^99 PresMenf ftteyn sug 
geHtcd the conference at Bloemfontein between President 
Ivruger and Sir Alfred Milner, but th^ act, if it expressed 
it all a genuine desire for reconcihation, was too latt 
IVesidt nt Kruger had got the Free State ensnared in his 
mislus The Free Staters were bopnd practically hand 
and foot, under the ofiensive and defensive alliance, in 
ease hostilities arose with Great Britain, either to denounce 
the policy to which they had so unwisely been secretly 
party, or to throw in their lot with the Transvaal War 
i)((urrid, and they accepted the inevitable consequence 
In Siplunbcr 1899 bir Alfred Milner sent a desjiatch to 
l*rcHulcnt Btcyn, informing him tlLit the exigencies of 
ilu situation deniandtd that he should take some steps 
to ]irotert his lint of communicationH, and that ho was 
stationing a font near the Grange Free State frontier 
Sir Alfred Milrur at the samt time expressed the hojn 
that the ditTcniut between the British Govcinment and 
the Tiansvaiil might still bo adjusted, but if this hope 
wtre disappointi il, lit should look to tht Free State to 
]>r(; serve stiut miitiality, in which cast tht integrity of 
thtir ttrntoiy Aioiild in all circumstani ts be respected 
In Hirniiai tiif umstauces Sir John Bund hid remained 
luutril in 18HJ, but lit was unfetteud by any treaty iMth 
tin Trinsviil for President Sttyn and the Fret Statt 
oi J89q, in till light of the negotiations wt have recorded, 
IK nti ility w IS imjiossilili Before war had actually broken 
out tin I’lit Stitt began to expel British subjects, and the 
\( ly hist a<t of ^\ai was committed liy hree State Boers, 
who, on 11th (htobtr, sii/cd a tram uj>on the border 
lu longing to Nat il (see also Sn YN anti SouiH Africa) 

Ai 1 Hour riFs — 1 n i- a r Jlutory of South Aft u a South Jfricuu 
t/iHtoi y and Gfoyraphy The Story of the Naimie — South Africa - 
IIiiiiFH South Ifncan StuduH — MArKKN/ii South Africa 

f Oil uq It or Ruliny </ — M Ai KFNzir and S i k vn South Africa Jta 
Hinfot aiui U^ai - Pra 1 1 I iodingPointb ni South African 

History — 7 h( J iniLs History oj the Wat I ji ) 

Orb6tollO| a town and bishop’s see of the province 
of Grosseto, Tnstany, Jttily, Jl miles south by tast of 
(«rosseto It js situated on an artificial causeway, which 
(oniKttH tht mainhnd with tin ptninsula of Monte 
VrgtnUrio The town still has the bastions which the 
Sjianiards built ihuing the ptiiod (1")57 1713) when they 
wen niisUrs of this corner of lUly, and jiossessts a 
latliedial and an htruscan museum There is a large 
loiiviit prison, with which is connected anothei at Poito 
hheole, on the east side of the iHiimsiila The mothci 
liousi ot tile Passioiiist order ei owns an eminence of Monte 
Aigentirio The Stilt watei lagoon (11 stpiaio miles m 
( xtint), 111 the middle of whuh the town stands, abounds 
in wliitt fish, ‘^oles, and eels I’ojmlation (1881), 4449, 
(1899), iixmtJHOO 

Orchardson, William Quiller (1835^ 

), Biitish )>ainter, was born in hdinburgh, where his 

fatht r was < ngaged in business, m 1835 “ Orchardson ” is 

i variation of ‘ rnjuhartson,” the namcof a Highland sept 
settled on L<)( li \t s«, fiom which the painter is descended 
At the agt oi hftu u he was sent to tlu ’Prustees’ Academy, 
then undei the masteishq) of Bobert Scott lAiudor, where 
ho liad as f< How students most of those who afterwards 
slud lustre on tin Scottish school of the second half of the 
19th Century \s a student he was not especially pre 
(oiious or industrious }>ut las work was distinguished by 
a ]>ecuhar reserve, by an unusual determination that his 
hand should bo subdued to las eye, with the result that 
his early things reach their owu ideal as surely as those of 
his maturity By the time he wis twenty, Orchardson 
had masti red the essentials of his art, and had produced 
it h ist om picture which might be aciepted as represen 
titi\e, a poitnit of Mr John Hutchison, the sculptor 


ORCHARDSON 

For seven years after this he worked in Edinburgh, some 
of his attention being given to black and white, ’ hia 
practice in which had been partly accjuired at a sketch 
club which included among its members Mr Hugh Cameron, 
Mr Peter Graham, Mr George Hay, Mr M Taggart, Mr 
John Hutchison, and others In 1862 he came to London, 
and established himself in 37 Fitzroy Square, where ho 
was joined twelve months later by his friend John Pettu 
The same house was afterwards inhabited by Ford Madox 
Brown 

The English public was not immediately attracted hy 
Orchardson’s work It was too quiet to compel attention 
at the Royal Academy, and Pettie, Orchardson’s junior by 
four years, stepped before him for a time, and became the 
most readily accepted member of the school Orchardson 
confined himself to the simplest themes and designs, to 
the most reticent schemes of colour Among his best 
pictures during the first eighteen years after his migra- 
tion to London were “The Challenge,” “Christopher Sly,” 
“ Queen of the Swords,” “ Conditional Neutrality,” “ Hard 
Hit ” — perhaps the best of all — and portraits of Mr Charles 
Moxon, his father m law, and of his own wife In all these 
j good ludgment and a refined imagination were united to a 
restrained but consummate technical dexterity During 
these same years he made a few drawings on wood, turning 
to account liis early facility in this mode The period 
lietween 1862 and 1880 was one of quiet ambitions, of a 
( haracteristic tnsotictantef of life accepted as a thing of 
many balanced interests rather than as a matter of 8 tu 7 7)i 
und drufig In 1865 Pettie married, and the Fitzroy 
Square mtimqe was broken up In 1868 Orchardson was 
elected A It A In 1870 ho spent the summer in Venice, 
travelling home in the eaily autumn through a France over 
run by the German armies In 1873 he married Miss 
Helen Moxon, and in 1877 he was tlected to the full 
membership of the Royal Academy lu this same year 
ho finished building a house at V i stgate on Sea, with an 
oi>en tennis court and a studio in the garden 

Orehardson’s wider jiojnilarity daks fiom 1881 To 
that year’s Academy he sent the largo “ On Board tho 
lielle7 ophon^^ which now hangs in the Tak Gallery 
Its success with the public was great and instantaneous, 
and for kn or twelve years Orchardson’s work was 
more eagerly looked for at the Academy than that of 
any one else He followed up the “ Bellerophon ” with 
the still filler “Voltaire” (see Plate) now in the Kunst 
halle at Hamburg Teehnically, the “Voltaire” is, per 
lia])s, his high water mark Fine both in design and 
colour, it IS earned out with a supple dexterity of hand 
whuh has scarcely been equalled in the British school 
since the death of Gainsborough The subject is not 
entirely happy, for it docs not explain itself, but requires 
a previous knowledge on the jiart of the spectator of how 
Voltaire was beaten by the servants of the Chevalier do 
Rohan Cabot, and how the due do Sully failed to avenge 
his guest The painter was attracted by the opportunity 
It gave for effective opposition of character, line, colour, 
and movement The “ Voltaire ” was at the Academy of 
1883, it was followed, in 1884, by the “Manage do 
Convenance,” perhaps the most popular of all Orcliardson’a 
pictures, in 1885, by “The Salon of Madame R^camier” 
m 1886, by “After,” the sequel to the “Manage de 
Convenance,” and “A Tender Chord,” one of his most 
exquisite productions, m 1887, by “The First Cloud’ ^ 
in 1888, by “ Her Mother’s Voice ” , and m 1889, by “ The 
Young Duke,” a canvas on which ho returned to much 
the same pictorial scheme as that of the “ Voltaire 
Subsequently he exhibited a senes of pictures in whick 
fine pictorial use was made of the furniture and costumes, 
of the early jrears of the 19th century, the subjects, as a 
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rule, being only just enough to sugges^; a title “An 
h nigma,” “ A Social Eddy,” “ Reflections,” “ If music be 
the food of love, play on “Music, when sweet voices 
die, vibrates on the memory,” “Her First Dance,” — in 
these opportunities are made to introduce old harpsichords, 
spinets, early pianofortes. Empire chairs, sofas, and tables, 
Aubusson carpets, long waisted gowns, delicate in material 
and primitive m ornament Between such things and 
Orchardson’s methods as a painter the sympathy is close, 
so that the best among them, “A Tender Chord,” for 
instance, or “ Music, when sweet voices die,” have a rare 
distiDc tion 

As a portrait-painter Orchardson must be placed in the 
first class His portraits arc not numerous, but among 
them are a few which rise to the highest level reached 
by modern art “Master Baby,” a picture, connecting 
subject painting with portraiture, is a masterpiece of 
design, colour, and broad execution “Mrs Joseph,” 
“ Mrs Ralli,” “ Sir Andrew Walker, Bart ,” “ Charles 
Moxon, Esq “ Mrs Orchardson,” “ Conditional Neutral 
ity ” (a portrait of Mr Orchardson’s eldest son as a boy of 
six), “Lord Rook wood,” “The Pro\ost of Aberdeen,” and, 
above all, “Sir Walter Gilbey, Bart ,” would all deserve a 
}>lace in any list of the best portraits of the 19th centurj 
In this branch of art the “Sir Walter Gilbey” may fairly 
be called the painter’s masterpiece, although the sumptuous 
full length of the Scottish Provost, in his robes, runs it 
closely The scheme of colour is reticent , had the picture 
been exhibited after 1900 the colour would havt been called 
khaki , the design is simple, uniting nature to art with a 
rare felicity , and the likeness has been found satisfactory 
by the sitter’s friends The most important commission 
ever received by Mr Orchardson as a portrait paintei was 
that for a grou]) of Queen Victoria, with her son (afterwards 
King Edward VII ), grandson, and great grandson, to be 
painted on one canvas for the Royal Agricultural Society 
The painter hit upon a happy notion for the bunging of 
tin four figures together, and as time goes on and the 
picture slowly turns into history, its iiitiit is likely to be 
better appreciated 

Onhardson’s method is that of one who works under 
a creitni, deeoiative, and subjective impulse, rather than 
under one derived from a wish to observe and record His 
affiliition is with Watteau and Gainsborough, rather than 
with those who would base all pictorial art on a keen eye 
for actuality and “ value ” Among I rench painters his 
pictures have excited particular admiration 

OrchhAy or Uk( HHA (also calUd Tehrt), a native 
state of Central India, in the Bundelkhand Agency Arex, 
about 2000 square miles, population (1881), 311,515, 
(1891), 333,020, showing an increase of 7 per cent Esti 
mated gross revenue, Rs 9,00,000 , no tribute The town 
of Ouhha, the foimer capital, is on the river Betwa, not 
far from Thansi It contains an imposing fort, with a 
palace The town of Tehri, where the chief now resides, 
18 about 40 miles south of Orchha Population (1^81), 
18,344, (1891), 17,610 It contains the fort of Tikain 
garh, by which name the town is sometimes called 

Orders of Kniffhthood.—The article 
Knkhthood in the ninth edition of this work, m the 
course of a general historical sketch of the origin and 
institution of orders of chivalry, describes in some detail 
the leading Bntish, and refers incidentally to certain of 
the more illustrious foreign, orders 

When orders ceased to l^e fraternities, and became more 
and more marks of favour and a means of recognizing 
meritorious services to the Crown and country, the term 
“orders” became loosely applied to the insignia and 
decorations themselves Thus “orders,” irrespective of 
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the title or other specific designation they confer, fall in 
Great Britain generally into three mam categories, accord 
ing as the recipients are made “ Knights Grand Cross ” 
(having for their outv\ard adornment a cioss or star and 
ribbon, worn ovei the shoulder), “Knights Commandeis” 
(with a star or other badge, but with the ribbon worn 
round the neck), and “Companions” (wlio have a badge 
only, but no star) In some orders tin i lasses are moie 
numerous, as in the Royal Vietoriin, tor instance 
%vfra\ which has 5, numerous foreign ouhrs a liki 
number, some 6, while the Chinese “ Dragon ’ boasts no 
less than 11 degrees 

Orders may, again, be grouped according as tiny are 
(1) Prime Orders of Christendom, eonf cried upon an e\ 
elusive class only Here belong, intei alia^ tlic well know n 
orders of the Garter (England), Golden Flene (Austria and 
Spain), Annunciata (Italy), Blax'k haqle (Prussia), StAndi cv 
(Russia), ElepJuint (Denmark), and bernphni (Sweden) 
Of these the first three only, which aie usually held to 
lank inter se in the order given, are histoiKally identified 
with chivalry (2) Jamilv Okdhis, b( stowed upon 
members of the royal or princely class, oi upon humbler 
individuals according to classes, in respect ol “persoiul 
services rendered to the family To this category belong 
such orders as the Royal Victoiian and the Hohenyolltrn 
(Prussia) (3) Orders of Merit, whether military, 
civil, or joint ordeis Siuh have, as a ruli, at least thui, 
oftener five, classes, and here belong such as the (hdei 
of the Bath (England), Red Eaqle (Piussia), Ln/itm of 
Honour (h ranee) There are also cert un oideis, such as 
the recently instituted Older of Mo it (hngland), and tin. 
Pour le mjfiite (Prussia), which have but one class, all 
members being on an equality of rank within the ordei 

Of the seven British orders of knighthooti which existed 
in 1881, three — the Garter, the Thistle, and tin St Patnek 
— still remain within their former limits, while tlu Bath, 
the St Michael and St George, tht Stai of India, and tin 
Indian hmpire have been all exceeded, and the hst n mud 
enlarged 

Until recently Gnat Bntain had, practically, but one 
order for the recognition of civil mti it m the home countiy, 
that of the Bath — the Gai tei, 7'histle, and St Patimk being 
confined to nobles, the St Michael and St (,eorqe geiniallv 
to colonial dignitaries and officials, tin Shti of India ind 
the Indian Empiie to primes and officials connected willi 
that country The closing ycaib of the leign ol Qiicdi 
Victoria and the fust two of the reign of King Edward VII 
saw the institution of several British oidcrs, the leading 
characteristic of which may be said to consist in a tcndenc} 
to reeognize merit without confining knighthood, that is, 
that while the disignation m the foim of letters to be 
appended to the name of the reequent denotes membership 
of the order, the style oi appellation ot knight is absent 

The Most Eminent Oidei of the Indian Em/me^ which 
from its institution down to 1887 consisted of one class 
only — Companions — was, however, on thi occasion of thi 
Queen’s Jubilee enlarged by the addition oi the two 
higher classes of knights, viz , hmqhts Giand Commamlo h 
(G GTE) and Kniqhts Commandei s (K C I h ), yet these 
two classes aae less regarded as ordeis of merit than is 
conferring a certain soeial jireccdence 

The Royal Victoiian Oidei was instituted b> Queen 
Victoria on the 2‘)th April 1896, and conferred for pei 
Bonal services rendered to her late Majesty and her siicees 
sors on the throne It consists of a sovereign, ehaneellor, 
secretary, and five classes — knights grand commanders 
(G C V O ), knights commanders (K G V O ), commanders 
(C V O ), and members of the fourth and fifth classes 
(M V O ), the distinction l>ctween these last divisions lying 
in the badge and in the i>recedence enjoyed by the 
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HR ink H The kniglik of this order rank in their 
roHpective classes immediately after those of the Indian 
1 mpire^ and its numbers are unlimited. The precedence 
<njoyed by its commanders tends to support the view 
aliove expressed that membership of an order shall, as 
<kriotmg inclusion in a select brotherhood or fraternity, 
bo held more in honour than heretofore, and knighthood 
regarded more as an incident than an essential 

To the class of orders without the titular ajipellation 
‘‘knight” belong (1) the newly-created Older of Merii^ 
founded by King hdward VII on the occasion of liis 
(oionation, fixed for i^Gth Juno 1902, but, owing to 
the King’s serious illness, post}>oned to 9th August 
M he Older is founded on the lines of the Piussian Ordre 
jumr If inci lie (q v infra^ yet more comprehensive, in 
eluding those who liavi gained distinction in the military 
and naval scrvuis of the h injure, and such as have made 
themselves a gieat namt m the fields of science, art, and 
literatuie The niinilHr of British members has been 
fixed at twenty foin, with the addition of such foreign 
) arsons as the Sovtiugn shall ajijioint The nature of 
the ordti may k seen from the names of the re- 
cijnents — harl Itolarts, Viscount Wolseley, Viscount 
Kitcluncr, Sn Henry Kejipel, Sir hdward Seymour, Jjord 
Listd, Lord lla\liigh. Lore! Kelvin, Mr lohn Morley, 
Mr Lecky, Mr 0 h Watts, and 8ir William Huggins 
(2) The Jrnpinal t^erture Order was likewise instituted on 
2()lh Fiine 1902, to commemorate King Edward’s corona- 
tion, and IS sjiecully d( signed as a rex*ognition of faithful 
and mcritoiious services rendered to the British Crown by 
immbtrs of the (hvil Scivice in \ariou8 parts of the 
Emjure, and is to consist of eoinjuinions only The 
numkrs aie limitid to tJ’), of whom 250 belong to the 
honu and 175 to the civil services of the colonies and 
jirote^ctoiaUs Tlu iiiemkrs of the order have the distinc 
tion of adding the litters ISO after their names (1) 
Tlu IhstiTif/uidiid t^itvue Otder^ an order of military 
merit, was ioiinihd on the 6th of September 1886 by 
(^uein Victoria, its ol))tet being to recognize the special 
services of officers in the army and navy Its numbers 
are unlimited, and its chsignation the letters I) S O It 
< onsists of one c lass only, vho take prei e dc nee immediately 
after the 4th class of the Boyal \ictouan Ordei 

In iwldition to the above, then are two British oiders 
confined to ladies The Royal Older of ] ictoiia and 
Albert y which was instituted in 1862, is a purely 
court distinction It consists of four clisses, and it has 
as disignation the Ictteis V \ The Imperial Order of 
the Cl omi of India is < onferrod for like purjioses as the 
order ol the Indian hnijuie Its primal y object is to 
rccogni/o the sei vices of ladies connected with the Court 
of India. I’lie h tters C I are its di signation 

Among duoiations which are constantly seen, and are 
not “oidcis,” may be mentioned the Victoria CrosB foi 
conspicuous braviry in kttle, having as its designation 
the letters V (’ , the Royal Red CTom, instituted in 1883 
for the jniijioso of ri warding services rendered in nursing 
the sick and wounded of the army and navy It is 
confined to ladies, whether subjects or foreigners The 
\olunteer Office) s' Deioiatom^ in recognitiop of twenty 
ycirs’ strvue as officers of the volunteer force, the 
kaimr % llmd Medal for public services in India, con 
sisting of two classes, the naval Conspiciiom Service 
(7/om, established 15th June 1901 and ihm Albert Medal 
for saving life, consisting of t\^o elisses 

The order of St John of Jei'iimlem (or KmghU of 
Malta\ closely allied to, if not actually identical with, the 
Teutonic orders of Austria, the Netherlands, and Prussia 
{vide tnfra)y was instituted in 1048 as an order of 
knighthood in the Hospital of hi Tohn it Toiusalem 


The fraternity ^migrating in 1309 to Bhode^s became 
known as that of the “Kmghts of Khodes,” and was 
in 1330 divided into eight languages, England taking 
sixth place In 1530 it established itself at Malta, 
whence the name “Knights of Malta” (a Maltese cross 
being still the badge) During the ensuing centuries it 
decayed in importance, and, on the death of the Giand 
Master Era Thomasi de Cortone m 1805, virtually ceased 
to exist It was, however, revived in 1879, and the 
parent stem now flounshes in Malta A branch became 
established in England at the Priory of St John, Clerken- 
well, its present liabitation, about the year 1100, as a 
charitable brotherhocxl for the relief of necessitous pilgrims 
to the Holy Land , and the main object of its institution 
was pursued under various forms until 1830, when it was 
revised for the purpose of performing charitable and 
ambulance work Originally a Catholic order, in 1888 a 
royal charter of incorporation was granted, and it now, 
although not conferring any style like a rank or distinc- 
tion, exists as a projierly constituted order The sovereign 
head and patron of this order is the King , the present 
Grand Prior is the prince of Wales, Bailiff of Egle, 
duke of Connaught It has executive ofheers, knights 
of justice (and honorary), ladies of justice (and honorary), 
ihapliin, knights of grace, ladiis of gract, and equerries 
Its badges — a Maltese cross and medal (according to the 
classes) — may be worn in England 

The following 18 a list of the hr t ter known fortign ordoTR — 

Austria Hungary — (1) J ho ordn of the (soldtn I Icece^ above 
referred to, conRists of 1 class only, and was instituted in 1429 
by Philip the Good, duke of Burgundy, its statutes dating from 
the following year It is coinnion to Austria and Spam, and is 
conferred only ujion members of sovereign houses and the highcht 
nobles in the two countries (2) I ho roval Hungarian order ol 
St Stephen, institutid in 1764 hy the Fmpress Maria Theresa, 

( onsists of the Grand Master (the soven ij^n), twenty kmghts ^land 
cross, thirty kniglits commanders, and fifty kmghts The riblion 
iH < rimsoii with two green stnjies (^) I he Austrian Iron Cro*?*?, 
foundtd by Napoleon I as king of Italy in 1805, consisting oi 
8 classes, and conferied for personal merit (4) The Ttufona. 
Order of Chivalry, founded, it is said in 1190 by Duke B nMienck de 
Souabo, abolished by Naj^oloon in 1809, was levned in 18^4 It is 
akm to the British order of 8t John of Jenisalcm, and is couferud 
upon Roman Catholics (gentlemen and ladies) who devote them 
sehos to the interests of the ambulance service (5) The order ot 
the Starry Croii, limited to high hoin ladies, was instituted in 
1668 hy Bleanor, widow of the BmjKror Beidinand III , lu per 
pttual commemoration of the diMo\ery of a pn tc of tljc true 

LIOSS 

Besides those enumeiatcd, theio are several orders given for 
personal ineiit such as the mihtaiy oiders of Maria Thcrua, 
Mizaheth Iheiesa, and the T copold 

Jielqium — Order of Leopold of 5 classes, institutcxl by King 
Leopold 1 in 1832 for civil and military merit The civil Iron 
Cross, instituted in 1867, and the military cross (2 Glasses) dating 
fiom 1885 There aie also 4 orders connected witli the Congo 
State, instituted by Leopold H , vu , the African Star (6 classes), 
the Hoyal Lion (6 classes), the Congo Star, and tlie Order of thv 
Croion 

Bulgaria — Ihe piintijial order is that of St Alexander, insti 
tuted ill 1881, of 6 classes 

China — The order of the Double Dragon, originally founde<l 
m 1862 as that of the Imperial lhagon, to rewaref the services of 
foreigners in Chinese service, was leorganized in 1882 and has 
5 classes, the first 3 being each again subdivided into 8 graclos 

Denmark — (1) The Order of the hlephant, said to have been 
instituted in 1464 by King Christian I , and remodelled in 1693 
by Cliriatian V , has only 1 class of about 30 kni^bts, in addition 

a rinces of royal descent Its distinguishing ribbon is watered 
t blue (2) The Dannehrog, an order of merit m 5 classes, 
said to have been founded in 1219 by Waldemar II , was re 
modelled in 1693, and again in 1808 Its distinguishing ribbon 
IS white with red edging 

France — ^The Legion of Honour, instituted in 1802 by Bona 
parte, first consul, was enlarged and its statutes modifie<I in 1816 
and 1852, and is, apart from some military decorations and 
a few colonial orders nelonging to vassal states, such as Atinam, 
Cambodge, Porto Novo, ki , the only order now conferred m 
B ranee There are 5 classes, and the ribbon is crimson 
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Oermany Geimati so\treign states ]i*ve ord<rs m the 
sense of detorations or badges bestowed fur cit 4^ or tiulitar> merit 
but cci-tain oi the principal eoiintrus possel^ ordeis uhu h an 
held in great esteenii m/ — 

1 Ankalt — The order of Albert the hear^ instituted in 1830, 
but possibly, as is claimed for it, dating back to the Crusade , 
and lately revised, has 5 classes 

2 Baden has 8 illustiious orders Order of fidelity ^ institutid 
1715 by the Margrave Charles William , the niihtaiy order ot 
Charles Irederick (8 classes), founded in 1807 , and that of thi 
Aahrtngcn Lion (5 classes), founded in 1812, of which, howo\ei 
the ongiiial first class has sinct 1877 been instituted as a sjiedal 
order of 4 classes under the name of Berthold I 

8 Bavaria has the high ordei of St Hubert (founded m 1444 b} 
Gerhard V ), limited to members ot the Royal House ot Bavaria ami 
to foreign sov creigns and to nobles ribbon red, watered, w ith gieen 
edging The St Ocorqe^ instituted during the Crusades in tht 
Holy Land, later revised by Maximilian I at the end of the 15th 
century, but revised by the Hector Charles Albeit in 1720 is 
conhned to Roman Catholics and to siu h as have no othti order 
In addition to the military Order of Mastimiluin Joeeph (8 ( lasses) 
and the 4 illustrious ladies ord«rs of Theresa (1827), Lhzabeth 
(1766), St Anne of Mtintth (1784), and St Anne of lidrzburq 
(1801), Bavaria possesses se\cial minoi orders and decoiations loi 
military and civil merit 

4 Brimewick — Henry the Lion (founded in 1834 b) the Duke 
William) has 6 classes, iii addition to a cross of meiit of 2 i^iadis 

6 Hanover — The Order of Sf (Jeorqe (1 class only) was iiisti 
tilted in 1889 by King hrmst August I as the family oidd ot 
the House of Hanover , the Aoi/al Oxielphxc Older (J classes) \>as 
founded m 1815 by (Tcorgc Prince Rigint, and afterwards king 
George IV of Gieat Biitain , the order of Lmest Auqmfui 
instituted by King Geoigo V , 1866 Ihese orders have not been 
conftrrcd since 1866, when Haiio\(i ceaseii to be a kingdom, and 
the Loyal Guelphic Urdti^ which from its institution is more bug 
lish than H inovcrian, not since the death of King Villiaiii IV 
in 1837 Ihe sole suiviving British Knight (irand (. ross (C» C H ) 
IS his Royal Highness bicld Maishal th( duke of ( ambndge 

6 Hesie Dartmladty gland duchy, has 2 grand oiders the Golden 
lion (instituted 1790), consisting of 1 class only, and the Ordtr 
of J ouis (1807) of 5 classes Ihe first named is, with few exec p 
tions, conferred only upon such as are moiiib(rs ot tin grand 
ducal house of Hesse Darmstadt and the electoral house of Hesse 
Cassel which ceased to bo a loigning house in ISbb 

7 Mecllenbuig (Schwcim and Strclit/) — Ihoso grand duchies 
jointly possess 1 order, that of tin Wendish Crown^ founded in 
1864 by the Grand Dukes b lederiek braueia and biodeiick William 
It consists of 8 classes, a cross of merit, and a giand cross of the 
fust class for ladies of S< hwc^rin 

5 Oldenburg — Order of Menty of two divisions, eacli of which 
has 5 classes, conferred for distmc tion in art and sen ncc 

9 Brussia has 5 principal orders — the Black J agle founded lu 
1701 by the Elector brcdiiick I to commemorate his tonncxion 
as king of Prussia , it is bestowed only upon such as aie of 
royal lineage and upon high othcers of state It is limited to 
knights, exclusive of piinccs and confers the title von of 
hereditary nobility , the iibbon is orange Order of the Ltd 
I nglcy instituted in 1705 by George William, hereditary prince 
of Biandcnburg Bayreuth, was reorgaiiuod in 1712, 1810, and 
lastly in 1861, and, consisting of 5 classes, is gnon for cnil 
and military merit Order of thi Crown (4 classes), founded m 
1861 by King William I , is confuried foi merit on the hold 
ot battle Order of Merit y niilitaiy and civil oiigmally founded 
by the Elector brederick in 1667, was remodelled m 1740 by 
broderick II, under the title of Ordre pour le miritCy and in 
1842 Frederick William IV added a special civil class for nieiit 
in arts and sciences This order has always been highly prived, 
and it 18 worthy of note that it is the only distinction which 
Thomas Carlyle would accept The family Order of the Home of 
Hohenzollern (instituted 1851) the JohannUer Order or Order of 
St John of Jerusalem {vide supra)^ instituted in 1812 a revival 
of the old order of the Hospitallers Of ladies orders Prussia has 
that ot Louise (instituted 1814) of 2 classes 

10 Saxony y Kingdom of — The Order of the Crown of Hue 
(Bauten Krone)y founded in 1807 by King Frederick Augustus 
It has but one class , ribbon watered green The military Order of 
St Henrpy for valour on the field founded 1736, has 4 classes The 
Alhsri Order {Albrecht Orden)^ founded 1860, originally instituted 
as a distinction for merit in arts and sciences, has been enlarge d 
by the addition of a military class The Order of Stdonia (in 
stituted 1870 for services during tlie war) is conferred on ladies 

11 Saxon Duchusy induding Saxe Altenburg, Saxe Coburg 
Gotha, and Saxo Meiningen. have m common a general order of merit 
in 4 classes that of Brnesty founded 1690 by Duke b redenck I 

12 Saxe JFetmar has as its principal order that of the H^htle 
Baleon (founded 1732), which is by its statutes confined to twenty 
four illustrious personages in the cnil and militarj seivue 


13 lixntemheiq — Ihe Older of the Croun uf U uitembtiq 
instituted m 181S bjf king Vilham I, has be^tn fieqiuntK 
lemodelled, and now consists of 5 classis 

Greece — The Onhi vj the htdnimr founded in 1829 hj the 
fourth General Assembly ol the (tniks at Argos, and inoditnd 
and enlarged by king Otho m 1831 eonsists ot 5 classes and is 
a general order of merit 

Holland — The Order of th Ltthn Inndi I wn (instituted 1815) 
to icwaid end merit consists ol 3 classes the (hdei of ]\ illiant 
(instituted 181 >) lor militaiy incnt and tho famd> oidei ot 
the House ot Nassau, the Golden lion (instituted I8>t>'> Iht 
Tt ifoniL Older {La/lei Utneht sn also umler AusIniG was 
established m the NothiiluieK b\ the Mates t e lit lal m 1580 
abolished by Napoleon I iii isoy it was uvnoil by king William 
I alter W^ateiloo It has 8 clisses 

Itahf — The Ordti of the Anninniata sinl to hive b(en foundeel 
ill 1355 by Amadeus \I of Sa^o\ irof]ii< iitly moddietl last lu 
1809 when the number of knijL,bts exdiisne ol fouij;u re(i]mnts 
was hiiiited to tw»nf> consists of one class onl\ Sf Mmnii 
and Taani^ instituted in 1434 when tin I a/aiiis sup 
posed to ba\e been founded in tliei Holy I md lu 1000 w is 
meigetl into the later eioation eonsists of 5 elassos md is 
bestow td for meritorious berviets in all eapaeitus leiidoied to 
the state Tho numbers art iinlmiiied The Mihtai q and t ml 
( fret rr 8 of Savoy y the former ot 4 elassts, instituted lu 1815, and 
the latter instituted in 1881 ol 1 tlass onl\, aiiel limilctl to sl\t^ 

1 nights ‘ who have deserved well ol llieii sovereign and their 
country The Crown oj Jtnlif, louiided in 1811 to eoiiiim iiioi iti 
tho me orporation of Vonetia, lias 5 i lassi s, and its mimlMisnii 
piaetically iiidiniited 

Japan -Tihe Sublime Ordtr of the ( hi yianthemum, ot 1 c 1 isv 
only, and practically limited to sovereigns and luemheis of t< i^n 
mg houses was founded in 1876 by the bmpeior Miitsii Hito 
The Eastern Sun (instituted in 1875) foi civil and military me nt 
has 8 classes , the Order oJ the Croun (insiitiited 1888), 5 e lasses 
for ladies 

I uxe mb urq iho ( ohlcn lion (set Holland) the nvil and 
military ordei of Adoh bus of Nassau (intituled 1858' has I 
(lassts, to it is attached i s]>eeial eioss of me nt ten arts and 
St lent ts of 2 classes the Oaken Croun (instituted m is 11) 
lemodelled in 1858, and eonsistiiig ot 5 classes it is tonic iied as 
a general oidei of me iit 

Monaco — The Ortfet of St Chailes, of 6 e lasses, founded hv 
Piinco Charles III m 186 3 

Monteneqio — St Peter (instituted 1852) 1 elass onlj te»r 
mombeis of the puncely family JJanilu (1855), foi me nt ol 
5 classes 

Papal — Of the seven oiileis bestowed by the Pope two stand 
out pit eminent in respect of antiqiut} ot ioundation anel generil 
estimation that of tne Holif SepuUhie ranks with tliat of S( 
John if fcmsalem {q v ), being instituted almost siinultnneouslv 
with that tirdor and tor like objects It derives its name fiom 
the tait that investitures took jilaco m the Holy I and Su] 
posed to elate fieiiu 1099, it was roviveil by Biiieelie t A1 V in 1746 
and rcmexlclled by Pius IX in 1868 It has 3 classes Oidtr of 
Chmty inslituteel in 1318 by St Denis to le place on its aholi 
tiou the emler of Knights Teiiqdais It has 1 class and is eon 
fciiod also by Poitiigal the linnUtion then htuiig to such on)} 
as are ot noble lineage The Holy See also his the oidois ot 
1 lus IX (inhtituted 1847), of 2 classes St ( leqory the Gnat 
(instituted 1831) 4 classes and St Si/litsfrry of 2 classes (in 
stituted 1559) coiifeiied for services to the Roman ( atholie 
Chuich 

iYrswt —Ordei of the Sun and the Lioiiy insiiiiUcd in 1808 by 
the Shah tatii Ah for meiit has 5 classes Order ot the Nuhanr 
A/tab for ladies, instituted m 1873 by Nassir td Din Ihere is 
also a medal (in 4 classes) tor scieiiee and art 

Portugal —Order of Christ (sot ])reteding notict under Papal) 
the military order of Benediet of Aviz, founded in 1158 
under the designation of tlie Oidei of Calalraiety was traiisfe irtd 
to Avi/ in 1187, and changed in 1789 into an ordei uf military 
and civil merit with 3 classes , James of the Sword, jeuntly 
with Spam, where it was founded in 1175, Riiice 1862 has 5 
classes, and is conferred for science, literature, and art, Toun 
and the Swordy foi merit, with 5 classes (since being loniotltlkeJ 
in 1832), was iTistitutod by Alphonso V m 1450 , habeUa, a 
ladies ordei, was founded m 1801 

A*wwaww— The orders m this country are of neent 
tion, and are two in number Ordtr of the Star (instituted 18//; 
for civil and military merit, has 5 classes , Older oJ the Croun oj 
Awwania, founded m 1881, also of 5 ( lassees , ^ i . t 

Rusna — nic St AndreUy founded m 1698, by the Tsar I eter I 
18 the highest order, and adiiiissiou to it confe rs also nienibei 
ship of tlie orders of St AnnCy Alexander Neuskq and the 
(whilom) order of Stanislas of Poland These Russian oidcis 
likewise bestow a jiatont of hereditary nobility The order of 

Andiew is ot 1 e lass only the ribbon sky blue vv ateied Anne, 
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founded lu 1735 by CharleH 1 rcdenck, duke of Schleswig 
llolHtciu (lotturp, was m 1797 made a Russian order by the 
Imneror Paul, and has 6 classes, Alexander JS/ewaky is ol 
1 clasH only, and was ioundcd by the Empress Catharine in 
, the order of tsi Stamdaa (of Poland), instituted in 1765 
by King Stanislas II , revived by the Emperor Alexander in 
1815 as a Russian onlor has 4 rlasses The IVhtte hagU^ 
also originally of Poland, where it is supposed to have been 
founded in 1825, was in 1831 revived as a Russian order It 
has 1 class only Ihcrc are also the orders of Hi Catliartne 
(instituted 1714) for ladies, and the St Vladimir for bravery, 
in addition to minor orders, medals, Ac 

Srrvui - Orders of St Lazarus^ worn only by tin king , White 
J^aglt (5 cbissts), founded in 1883 by King Milan I , lalovo, lor 
distiiigiiished MCI vices in the cause ol Snvian iiidi jiendoiico, 
founded 1865 by Pnnec Michel Obnnovibh IV (f» classes) 

Suva b( stowed for literature art and sdciire instituted 1883, 
lias 6 classes MUoch the Onutf instituted by King Alexander 1 
for distinguished services 

Siam — TliiiStarofthi Nim Pirrioua Stoma exclusively conferred 
upon Buddhists, founded in 1809 , tin White J^/ephant, instituted 
in 1861, consists of 5 classes In addition to these two chief 
ordc rs there are the Maha < hat r/, ol 2 classes, instituted 1884, and 

< onferred only on poisonagt s of pi nice ly rank, , the Mongut Sutm^ 
of 6 clasHCH, instituted 1869, the oKlcr of OhulachonrlaOf of 1 

< lasses confc rred only on natives, and a medal, 2 classes, founded 
1887, lor art and st nuu c 

Spam The (toldrn 1 Uecr {vulr Austria Hungary, supra) the 
Order of Ca/uttnut, founded in 1158 by King Saiicho III to com 
nn mc)ri,ti tin icc ovc ly of that town from the Moors, and confirmed 
111 1161 by Pope Ab \and< r 111 , is an essentially military Older 
that of itaintaia foimcb d in 1 156 by the brotheis Don Suero and 
fioiin / l<einando Baiiic utes under the name of order of Julian^ 
was (onlirintd in 1177 by Pope Alexander, and on the oaptuie of 
tin town of that name iii 121 3 bocann known as that of Alcantara 
St Jana I oj the Swoid ov Compost rt la was instituted in 1175 to 
4 oiiiiin inoratc the finding at Compostc lla of the bones of the pation 
haiut of S[)ain It is ])Uiu1y militaiy The grandniastership of 
lluse last thiec oidtis was vested in the CrcKvn of Spam by 
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Charles V in 1523* In addition to the above and the military 
order of Malta^ otjohn the Baptist {vide supra^ order of St John 
I of Jerusalem),. Spam has the orders ol St J^erdtnand (instituted 
I 1811 by the Cortes) , Notre Dame de Montesa (instituted 1319 by 
I James II , king of Aragon), purely military , St HerminJgilde 
\ (instituted 1814), military , the royal order of Isabella the Catholic^ 

\ 3 classes (instituted 1815 by King >erdiuaud VII ) , Isabella II 
(instituted 1833) , the Illustrious Older of Charles III , 4 classes 
(instituted 1771) , three naval and military orders of merit , the 
ladies Older, Mama Louise (instituted 1792), for noble ladies, and 
the order of BunfaiaancCt for distinguished and humane serv ices, 
in 3 classes 

Stoeden — Order of the Siraphun (blue ribbon), said to have 
been founded m 1285, and reinstituted in 1748, consists of 
1 class, and is limited to twenty four Swedish and eight foreign 
momliers Order of the Sword (yellow ribbon), instituted in 
1522 by Gnstavus Wasa, and remodelled, the last time in 1814, 
has 6 classes , order of the Pole Star (black iibboii) lias now 
4 classes and was founded in 1748 and remodelled in 1814 , the 
t)rder of Wasa (green ribbon), instituted m 1772, lias 6 classes 
Charles XIII ^ for freemasons of the higher ranks, has a icd 
ribbon 

Norway — Order of Olaf founded in 1817, has 5 classes, and 

18 a general older of merit 

Turkey — Nichan i lonfia^ an older of merit, of 1 class only, 
instituted in 1879 by Abdul Hamid II , Niohan i JJ tithar or 
Order of Olory, instituted m 1831 by the Sultan Maliniouel II , 
the Imperial Order of the Osnianie instituted in 1862 by Sultan 
Abdul Aziz has (since 1867) 4 classes the Medjzdiff founded in 
1851, has 5 classes, and is laigely bestowed, the lowest class con 
Msting of more than 6000 members, ii respective of foreigners, 
order ol llanMani al Osman^ of 1 class only instituted in 1895, 
and conferied solely on Turkish piincos the ladies order of 
Niihan i Chef at at (instituted in 1878) has 3 e lasses 

Ihe writer is much indebted to Sir Albeit W Woods, K C B , 
Garter King of Aims lor kind assistance in the jiortioii of 
the aitielo affecting the British Empire lii eom])iling the 
list of foreign orders the Almanadi de Uotha has been liigely 
utilrcd (l A A ) 
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I Navai Gunnfky (British) 

T ill? ordiuntc ciriiul iii ucc'iit British warships ranges 
from the 12 iiieli 4() Ion gun foiming the armament 
of the tuncis of the Majeatu el iss of battleship to the nfit 
e ilibro Maxims carrmel by all ships for the armament of 
then boats anel as fu hi guns The heaviest gun actually 
i float in the Biitish navy is the^ 10 i*) inch BL gun of 
111 tons, two of whieh au mounte.d in i\\(. lienbow and 
two in the Sampaicil Though m tliemselvcs cfheuiit 
wi ijioiis, the guat weight of tlie st guns liimkd the number 
(uiiuel m any ship to two, and owing to the undtsii ability 
of risking HO huge a pioportion of the annament if an 
ae e idont occurred to out of tliese guns, the typo has not 
been, and is not likely to be, ie]H ited The next gun in 
])omt of weight is the 16 inch M L 80 ton gun, of which 
four aie mounted in the Inffeub/t , this gun was the last 
de ve lopme nt of the obsedete muzzle loading principle Tho 
1 i 5 iiieh B L 67 ton gun forms tho turret or barbette 
nrmameiit ol many ol the battleships which, if not quite 
in the hist laiik m view of tlie very rapid development 
of battle shq) eonstruetion in reieent ycais, are at any rate 
worthy of a ]ihut in tho line of liattle in the most poweiful 
squaelron afloat These guns form the barbette armament 
of tho six battle shi])s of the Boyal .class, and are 

mounted in the turrets of tho 7/oocf, Nile^ and Trafalgar 
In the Majestic class and subsequent classes of battle 
ships the 12 inch 46 ton gun has been substituted for 
the 13 5 inch gun 

As compared with the 1 \ 5 inch gun, the 1 2 inch offers 
the following advantages 

1 Bedueed Weight — This must always bo a most important 
consideration governing thej choice of guns for tho sea service 
Not only is the weight of the gun itsell a matter of importance, 
but a lighter gun will admit of lighter loading appliances and 
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mounting a smallei area of armour will be reepiin d foi its pio 
tictiou, and its aiiimumtion will bo lightoi The Hiving of 
weight in tho armanioiit can then bo devoted to improved armoui 
proteetiou, increased supply of ammunition, oi to increased 
stre iigth ot hull or wei^^lit of propelling maelimery 

2 Impi oved lacility of Wort iny — It is obv lously an adv antage 
that as much as jKissible oi the woikiug of the gun should be 
pc^rloimcd by manual labour, piovicbd that the rajuditv ol lire is 
ii(*t diminished, and that those operations ior the pirfuimauce of 
which hydraulic or other power is employed shouhl be tajiable of 
being peilormed, in tho event of tho lailurc ol such powci, by 
manual labour In practice the bicoch of the 12in(h gun is 
ilways opened and closed by hand, while ever) other opeiation in 
loading and firing tlie gun can be siniilaily pcrioimed in case ot 
breakeiowii of the hydraulic ariangemciits In the case ol the 
13 5 inch guns, though the ojk rations of o])tiiiiig and dosing the 
breech and ol loading can be pciloimcd bv hand, the nieaiib of 
doing so are exceedingly -inconvenient anef involve coiisideiable 
reduction in the rate ol fire, while for the othci opeiations of 
elevating the gun, lunniiig it in and out, and training the turret 
tho gun 18 entin ly dependent on liydiaulic power In the Biitish 
navy hydraulic power is universally used for tho manipulation 
of the heaviest guns though in several foreign navies electricity 
IS preferred l%e duel advantages of hydraulic iiower are noi e 
lessness, and facility in locating tho cause of a lailuie 

3 Increased hapidity of Fire — Inqirovcmcnts in the form <)f 
mounting, the reduced wiight of the projectile, and tho yubstitu 
tion of a cordite charge lor the heavier ]>owdor charge have 
diminished the time requiied to load and fire a round tiom 2 mill 
30 secs to about 1 minute 

4 Improved Ballistics — The advance in the sciences of gun 
construction and of explosives has enabled the hallistie power to 
be so increased that the ]ionctrative power of the 12 nieh gun 
18 slightly greater than that of the 13 5 inch, in spite of the 
leduotion in the weight of the projectile 

5 The possibility of loading the ^uns %n any position of the 
turret To load tlie 13 5 inch guns it was necessary to train tho 
turret (or barbette) to a fixed position, m which the hydraulic 
rammers, which were entirely outside the turret, could ram the 
projectile and charge into the gun The arrangements for this 
** fixed loading position* are found in the earlier ships of the 
Majestic class, nut are accompanied by arrangements for loading 
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the guns in any position of the turret by means of hydraulic 
rammers In adaition to the gam m rapidity of loading, the 
guns can he kept contmually pointed in the direction of the 
enemy, and will thus expose tlie smallest possible target to his fire 
Jug 1, which has been lundly supplied by Sir W* Q Armstrong, 
Whitworth and Co , shows a 12 inch gun with its mounting and 
loading arrangements as fitted m the Canopus class of battleships 
Authorities differ as to whether the armoured structure shown 
in Fig 1 is more properly designated a * turret or a ** barbette 
A turret is essentially a circular armoured structure which pro 
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tecta the broeoh portion of the guns and revolves with them, and 
in wluch elliptical |)ort8 are cut, through which the guns pass 
while the armour ol a barbette is fixed, the whole ut the giiu 
when in its firing position being above it and unprotected, the 
barbette armour protecting the loading and other machinery onlj 
The turret system involved a much greater weight of armour and, 
as this weight could not be earned high up m the sliip a less 
height of the guns above the water line and t onseqiitiitly 
increased difliculty in fighting them in a htav\ sea It was 
oonsicierod that these disadvantages were too great a price to [»ay 



Fio 1 —Diagram of a 12 Inch Gun, with Mounting and Loading Arrangementa A Slide B recoil cylinder C clr\ iimj, i^lindir D HlKhtwighiod 
B hydraulic turning eiiKino F brake on turning ehalt G winch handles for turning by hand powor 11. truinitiK rack J ammunition trunk 
K cartridge hoist L hydraulic and hand arrangomeuts for lifting shell In ahell room M platform for worklnf, hand winch for she It linmt N hydraulic 
cylinder and ram for raising shell to shell chamber P shell chamber Q loading hoist K, hydraulic cylinder and ram fui working loudint^ tioist 
8, travelling crane T hand winch for working loading hoist U, hydraulic rammer V hand loading arrangement W liand loading thambi.i 
X, securing bolt Y, buffer stop /, Z rollers 


for the protection of the breech portion only of the guns, and the 
barbette system has therefore been almost universally adopted in 
British naval construction since 1890 In the class and 

subsequent liattleships, while the guns are entirely above the 
thick fixed armour, they are protected by a shield revolving with 
them, and the thickness of this shield, which varies from lOJ inches 
in front to 4 inches m rear, is such that it is a moot point whether 
it IS justifiable or not to designate it a turret ’ 

The 12 inch gun shown in Fig 1, known as Mark VIII , forms 
the main armament of all the most recent British battleships The 
12 inch Mark IX , which embodies certain improvements in breech 
mechanism and ballistics, is mounted in the Formidable and her 
sisters 

The modern gun next in size to the 12 inch is the 10 inch, 
weighiug 29 tons It was adopted for the ** mam armament * of 
three battleships only, the Renown, BarHem, and Centurion, and 
IS worked entirely by hand, the barbettes in which the guns 


are mounted (in pairs) being trained by steam Tlio 10 inch gun 
has also been used in the re armamtiit of the ihundeter and 
iJevaatation, which originally had M L guns m their turrets but 
no more are being made 

Tlie object of the main armament of battleshij)^ general) v 
speaking, is to pterce the heavy armour of tlie enemy and to 
infiict damage on his matiricl by the explosion of heavy slirll 
The object of the secondary armament, comtiosed in all Biitish 
modern battleships of 6 inch Q F guns, is to demoralue the me. my 
by a rapid and continuous shell fire 

Modem first-class cmiscrs Have in some rases a i ouple 
of 9 2 inch guns mounted forward and aft, ind capable of 
training from right ahead and right astern resjiet tivoly 
through an art of about 120 on either side Th^se guns 
are known usually as chase guns ” and their objects arc, m 
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the first phict, t-o (.nable the cruiser to deliver a very heavy 
hhw ’when chaHing or being chased, with accuracy at long 
rangcH, ind secondly, to pierce thcr armour of battleshipa 
or armoured cruisers and to influt serious damage on their 
7natc7 id by the cxj>losion of heavy shell 

T ho 9 2 inch guns are woriced entirely by hand, with the 
tx( ( jdioii that the turn tabloH on which they are mounted are in 
Bome eaHCK turned by electriiity In the British navy they 
mo not known as “ quick firing guns, although their rate of fire 
piohably compares favourably with mniilar guns m foreign na\ies 
whuh uro called “auuk firing 

Mention Bhould alHo be made of the 8 inth 0 1" g^m, the deaigns 
ol uliK h are due to the EUwiek firm, and uliieh h is been largely 
utili/fd by them in the armament of the eruiHcrs they have built 
lor foreign Powers Tlie gun has not howc\cr, betn adoptid in 
the British service hour rounds have licen fired from this gun 
in 64 seconds 

The 6 inch Q P gun is the next modern gun, in order of sue, 
to the 9 2 inch and is used for the aieondary armament of 
all British moch rn hattleshijis, dating from the Royal Soxerexqn 
I lass, and as it is also used in all rtccntly built first and second 
class tnns* rs it exists afloat in largt r mimheis than any other gun 
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It is also the largest gun w hose proiectiles, each weighing 100 It> 
can bo loaded into the gun by manual labour without £tie aid of hr 
chauical anphanoes, and it is consequently the largest gun to which 
the **quicic fintig principle, properly so called, can oe applied 
Comparing the 6 inch Q F gun, whose normal rate or aimed 
fire may be taken as about a round every 15 seconds, with iti 
immediate predecessor, the so called ** 6 inch B L gun, firing at 
an average rate of about a round every 45 seconds, there are tbo 
following ditfereneeH of pnnciple in the gun, mounting, and amnir 
nition (1 ) 1 he charge is contained in a brass cylinder, instead of a 
silk cloth bag This renders unnecessary the ojieration of sponging 
required in tlie 6 inch B L to ensure no fragments of smouldering 
silk cloth remaining in the chamber after firing (2) Tlie gun recoils 
in a cradle to v hich the sights are attached, consequently the sights 
do not move as the gun recoils, and the gun layer is enabled to 
keen his eye continually along the sights (3) By the adoption 
of the coned breech screw, or in the latest designs the ** Welui 
breech screw, the moans of actuating the breech mechanism 
enables the motions of unscrewing and then turning the breech 
screw clear of the bore of the gun, in order that the gun may lx 
reloaded, to be effected by a single motion of an ** actuating lever 
(4) Iho gun, with its mounting and shield, is balanced about e 
central pivot, and the gun and cradle are accurately balanced about 
the trunnions of the cradle, so that the labour of training the gun 
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and moiintiii, and cdeiatiiig the gun is reduced to a minimum 
('i) Tbo ( IS hied by means of an electric primer screwed 
into the base of the brass cartridge ease, against which the final 
motion ot (losing the bieech causes the eiici ol a striker to butt 
Ihe sinker is insulated electrically, and forms part of the breech 
iiimhanism, and the olloct of the arrangement is that the gun is 
rea<l\ to bt fired immediately the breech is closed In the B L 
gun a “fuho was requireef to ignite the cartridge, which hael 
to 1)0 iiHirted alter thobrooih was closed (6) The introduction ot 
t lie j 1)1 ass cartndj^e case enables the rammer which was used to 
push the projeitiTe lioiiic to its i>laco, to bo abolished, the cartridge 
itsi It eloiiig this duty 

I he ft atun s above doscribeel ehfferentiato the Q h from the 
U 1 gun, ultlioiigli all ot them are not mcessanly applied in 
any partuular gun and mounting Thus in the latest t^po of 
<1 iiu a gun (known as the Maik VII ) which is mounted m the 
hormulatdc and her sisteis, the cartridge case is not enii»loycei 
the charge being eoutained in a silk cloth bag 3 bus a sponge 
lus to be cmployexl and a tube has to be used, which is, however 
inserted with tllio breech open so that its use does not entail 
elehi} Fig 2 shows a C nun Q gun and mounting, as fitteel 
to the Cantijnit class of biittle ships • 

Naval mmie nclature dnides the Q I guns into two classes, the 
“lie ivy and the “light Ihe “ heavy Q I’ guns me hide the 
<) im h, 4 7 me h, and 4 inch guns, the * light Q I guns, the 
12 prs , 6 prs and 2 prs In eutmexion with smaller guns than 
the 6 inch, the epiesliou of * simultaneous versxis “sejearato 
loading arises In simultaneous loading the ]>rojectilo is secured 
into the mouth of the oartndge case, and cartridge and projectile 
are entirid together, one operation being thus saved as against 
separate loading, m which cartridge and projectile are entcreel 
8«p irately Some foreign navies eni]»loy simultaneous loading 
with the 4 7 inch and all siuallei Q 1 guns, but in the Royal 


Navy it has been adojiteil only with the 6 prs and 2 prs Then 
IS a slight gam in rapidity of fire by its use, but on the other 
hand there are grave objee lions to the stowage of filled and fuzed 
shell m the same magazines as the cartridges, and ainmuiii 
tion BUpjdy is faeilitated by the separate stowage and supply of 
projee tiles and eartridgos as it is considend safe to xiop a 
cemsidorable number of projectiles in rae ks close to the guns, so 
that when a sharp burst of rapid fire is required for a short time, 
cartridges only have to be provided 

Ihe 4 7 ineh, 4 inch, and 12 pr (3 inch) guns, and thoir 
mountings, arc generally similar to the 6 inch, on a smaller scab 
Iho 4 7 inch Q I gun is largely used m the armament of second 
anil third class cruise rs of modern typos, while the 4 inch gun is 
used m third class cruisers 

Iho general introduction of the heavy Q t gun may be said 
to date from 1890 Them were at tliat time Urge numbers ol 
6 inch B L guns in the sorv ice and although alter that date 
no now ships wore armed with this gun it was not feasible to 
re arm with the Q gun the ships d< signed for the B L. gun 
In addition to its greatly increased length, the change of mount* 
mg w ould hav o entailea great constructive alterations and con 
Hiderablo expense The 6 inch B L guns have, however, been 
considerably altered with a view to improving theirrapidity of fire 
Practically all 6 inch B L guns now afloat hav o been so altered, and 
they are known as “ Quick I’lrmg Converted, or Q F C guns 

In the British navy modern guns of calibres below that of 
4 inches are designated in acooi^ance with the weight of the 
projectile they fire There are three modem guns of under 4 inch 
calibre, the 12 pr » 6 pr , and 3 pr , and they are all light Q } 
guns The principal duty of the light Q F gun in modern 
ship armaments is the rejiellmg of torpedo boat attack They 
might also be used in a ship action for tne attack of unprotected 
or partially protected guns crews and for the destruction of 
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unprotected parts of the hull and superstructure of the enemy by 
shell fire Opnions are, howeyer, divided as to whether their 
effect in a ship action would be sufficient to warrant the exposure 
of their crews, as owing to the number of the guns, they are 
necessarily mounted in unprotected positions, and are protected 
only by snields The 6 pr was introduced about 1880 for defence 
a^nst torpedo boat attack, the 8 pr being introduced at the 
same time as a hghter gun for the same pur|)ose, camble of being 
more conyeniently mounted in the tops, boats, and parts of the 
superstructure not sufficiently strong to withstand the effects ot 
the recoil of the 6 prs The rate of aimed fire with these guns is 
from ten to fifteen rounds ^r minute 

About 1893 the increase in size of torpedo boats and the advent 
of the destroyer gave rise to a demand for a heavier projectile 
than that of the 6 pr gun to ensure their disablement The 
12 pr gun was therefore introduced for that purpose, and has 
taken the place of the 6 pr in all ships built since that date No 
6 prs are now being made except for the armament of destroyers, 
but the 3 pr is retained for the armament of the fighting tops 
and of boats, and also for torpedo boats The mounting, bn och 
mechanism, and loading and firing arrangements of the 12 pr are 
generally similar to those of the 6 inch and other Q I guns 
There are two 12 prs in the service, known as the 12 cwt and 
8 cwt guns They are generally similar, except in length and in 
weight of charge of cordite The 12 cwt gun is that mounted on 
board ship for defence against torpedo boat attack, while one or 
two 8 cwt guns are earned in each snip for use as field guns, and as 
armament of the 42 feet launches, the largest pulling boats carried 
These 8 cwt guns, whoso energy of recoil is of course considerably 
less than that of the 12 cwt guns, are also provided witli mountings 
on board the ship, whence tliey can bo used as ship guns 

Machine guns for naval purposes do not difier from those used 
in the land service They are supjjliod to ships pnmanly for the 
armament of the boats, and lor landing as field guns 

All double banked pulling boats ami steam boats are fitted u it h 
arrangements for mounting one or tuo guns, according to the m/c 
ol the boat , the object of the boat armaments being for use in 
nvcp operations or as guard boats, and lor covering a landing 
Three aescnptions of gun are used, the 12 pr 8 cwt and 3 pr 
light Q F guns, and the Maxim gun 

Amniumtion — Fivo descriptions of projectile are in 11*16 
m the navy, in all cases the weights of the different natures 
of projectile for any gun being the same, in order that the 
ballistics of the gun may not vary 

These projectiles are the armour piercing shot, and armour pierc 
mg, common (filled either with poiidor or lyddite) and shrapnel 
shell The last mentioned projectile may be dismissed from 
consideration m a few words A small quantity only is supplied, 
for such special purposes as covering a landing, or for use in a 
bombardment Shrapnel would not bo used m a slap action, and 
none IS supplied for tiio most modern guns of largo calibre, such 
as the 12 im h A small proportion of armour piercing shot is 
supplied to ships for all guns of 6 inch and larger calibres As tlu ir 
name implies, they are desimod with a view to piercing the thick 
armour of the oiumy, which protects her most vulnerable parts, 
such as her water line and her engines and boilers An armour 
piercing shot striking a lightly armoured or unarmoured part of 
the enemy s side will do a comparatively small amount of damage, 
as its effect will bo limited to its own path Taking into con 
sideration the extreme difh( ulty of striking the exact point aimed 
at when both one s own ship and the enemy are moving rapidly, 
and both the bearing and the range are quickly changing, it is 
not generally considered that the chance of injuring a \ital part 
of the enemy is compensated for by the small amount of damage 
w hich would bo done if another part of her were struck By tar 
the larger proportion of the proiectilos earned on board ship is 
composed of common shell, wnich may be looked upon as the 
projectiles, par excelUnce^ of naval artillery The aosign of a 
common shell provides for the maximum weight of bursting 
charge consistent with the walls of the shell being sufficiently 
strong to ithstand the shock of discharge and the pressures in 
the bore of the gun All the common shell constructed of recent 
years have pointed heads, and in the case of powder filled shells 
are ignited W means of a jieroiission fuze screwed into the base of 
the shell Snells filled with lyddite have their fuse in the nose 
of the shell, which is of course not pointed, as there appears to 
be a slight risk of a premature burst of the shell occurring with a 
base fu70, and this risk cannot bo accepted in the case of lyddite 
shell Common shells, whether filled with powder or lyddite, are 
only effective against very thin armour, or against the unarmoured 
portions of a ship s structure A common shell, generally speaking, 
is capable of penetrating a thickness of mild steel armour equal to 
about ii of Its calibre before bursting, and if it penetrates the ship s 
•idt, will burst from 4 to 10 feet in rear of it An effective shell 
should on bursting break up into a number of fragments which 
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Will be projected iMth groat velocity in all directions, and it will 
probably sot fare to any lufiammablo material in its vicinity 
The effect of common shell was shown in the battles of the \alu 
and of Santiago In Iht former case the Oiinese ships, with the 
exception of the two battleships, wore wrecked by common shell 
fire , their guns were disabled, coniiuiiuications to the engine rooms 
shot away, and personnel destroyed, and eventually the water 
linos suffered so much that the ships sank, although intact below th( 
protective deck The Chinese ships were, as a rule, not provided 
With common shell, but one such shell bursting in the 4 7 inch 
gun battery of the Mattusfnma disabled throe guns, txplotUd a 
quantity of 4 7 inch cartridges, and killed or wounded some m venty 
officers and men At Santiago, although tlicir water lino belts 
saved the S^mnish ships from sinking, the ships wore set on fire 
by the Amoncau shills , and as th» fire niaiiiswiresholaway, the 
111 08 could not bo put out, and the ships had to be run ashore, atlcr 
suffering enormous loss among the t rows of their unproti i tid guns 
Comparing the ellects of the lyddite and powder filled common 
shells — the former will detonate with extraordinary rapidity on 
striking even a ^ inch steel plati It a lyddite shi 11 strikes thm 
armour, its offict will probably bo only a splash on the armour, 
as the detonation takes place before the shell has time to 
penetrate If the shell striKcs an unarmourod side, it will make 
a very largo hole, and its effect inside the ship tliough vioh nt 
enough to jmlv eri/o everything in close proximity to it, will bo 
much more local than that ot a powder filled shell, and as the 
lyddite shell breaks up into smaller pieces, it will probably do 
b 88 damage to material than will be done by tlu larger pieces of 
the ]towder filled shell On the whole, the greatest effect will be 
obtained from lyddite shells when th^ strike and detonate on tlu^ 
tunnel or other casings amidships llie largo area of 4 inch and 
0 inch armour employed m ships of recent construction for the 
]»rotecUon of their secondary oatteiies and tluir ammunition 
bupjdy has led to the introduction into the service of a third tyj»o 
of shell, known as the armour piercing shell This slicll is filled 
with powder, and difiors only from the common shell in that its 
walla are thicker and consequently its bursting charge sniallei 
generally about 6 per cent ot the total W( ight ol tlu Mioll 1 ho 
shell is made with a special mcw to carrying its bursting charge 
through tlu thin armour of tlio enemy, amlwill penetrate befoie 
bursting about two thirds of its calibre of mild steel armour 
Ihe adoption of smokeltss powder has (onfernd greattr 
advantages on the attack in the navy even than in tlio laud 
service AVith the large number of guns which arc necessaiily 
earned comparatively closely together on board shij), firing was 
frequently impeded by the clouds of smoko , indeed, under certain 
conditions, such as a follow lug wind, tlie advantage confcrrtd by the 
increase in the rate of fire ol Q guns was well mgh neutralizi d 
by the impossibility of distinguishing the taigot owing to smoke 
The reduced weight of the cordite as compared with the powder 
ammunition is also an advantage of great valuo in the naval serviee 
Armaments — The gun armamoiit of a modirn l)attleship is 
divided into four classes, known as the main, secondary, auxiliary, 
and macluni giin armaments Some aceount has alieady been 
gnen of the guns constituting these four divisions as far 
as the II umber of the guns is concerned, we appear in the 
battleships of the British navy to liave reached a point at 
which there is a consensus of opinion tliat the general pniieiph s 
poierniug the number and disposition of the guns cannot ho 
improved upon, since the four last classes of battleships built 
vary but veiy sliglitly m this respect Taking the Canopus 
(hig 3) as a typical ship for description, licr mam armament 
consists of four 12 inch B L guns Those guns arc mounted m 
lairs in turrets on the quarterdeck and forecastle, each turret 
lavmg a total arc of training of 240 , the fore turret training 
from ahead through 120 m either direction, and the after turret 
from astern through 120® in eitlior diree tion This principle of 
mounting the heavy guns, whieh has for many years been that 
adopted m the British navy, has thoad vantages thatwhilo the ahead 
and astern fire is carried out over parts ot the ship which would 
bo unoccupied in action and while the remainder of the armament 
would m no way be intoifend with, it enables the whole of the 
four hoaMcst guns to be in action at the same tune through an 
arc of 120 , namely 30 before ami abaft either beam It is open 
to the disadvantagD, which is, however, more apparent than real 
that two of these guns only can be brought to bear ahead or 
astern An alternatne jilan, whicli has boon largely adopted in 
the French and other navies, for mounting the guns of the main 
armament is to have one gun only on the forecastle and one on 
the quarter deck, the other two btiiig mounted amidships, one on 
either side, with arcs of training of 180 , namely, fiom alioad to 
astern. In theory this plan enables three guns to fire ahead and 
three astern, but in practice it is ])robaMe that so mu( h damage 
would be caused to thesuporstnicturc, and the gunsof the secondary 
armament would bo so much interfered with if the midship guns 
were fired on or close to the middle line, that the advantage is a 
very doubtful one The disadvantage that only throe guns can 

S VII —44 



346 O R D N 

be brougbA to bear on or about either beam la undoubtedly a 
grave one 

Tho^mdarv armament, in the Canopus as in all the most 
modem Brftish Dattleships, consists of twelve 6 inch Q F guns 
(Pig 2) ^our of tlieso guns are mounted on the mam deck 
auri two on unpor deck, on each side P^aoh gun has an arc 
of training nr 120^ The foilKiost upjior deck and the foremost 
inain<«def k Mil an each, side train from ahead to 30 abaft the 
beam, and nhi «fter %|Mm: deck and after mam dock guns from 
astern to dd* bafore UieSemn, while the two rnnhllo guns on eu.h 
side tram from 60* befei| to 60 abaft the boani lima all the 
guns of the seeofeldar^ armament can be brouglit to Ixar on or 
about the boanl beari%, while four guns can trim ahead and 
four astern Each gun is Isolated m a separate casemate, 
protected m front by 6 inch and in rear by 2 me h armour, a 
system by v^ich the maximum protettion from shell fire is 
obtained, and the disposition of the oaHcmatos is such that the 
fire of one gun cannot intcrAro apjirtcialdy with the crows of 
ad]acent guns This point is one to wine li special attention has 
been paid in British ships, but the same cannot bo said for many 
foreign battleships, in which tlie attempt to provide for a beaiy 
bow and stem fire has led to a probability of considerable inter 
fokinoo between adjacent guns 

The auxiliary amiamcnt of the Canopus consists of ton 12 pr 
Q F guns, lour of which are mounted on the mam dock and six 
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on the upi>or deck These guns are primarilv intended to repel 
attacks by torpedo boats, and are unprotected except by shields 
It IS doubtful whether they would even be manned in a ship 
action, as their orews would be exposed to almost certain destruc 
tion, and they could exert no very groat influence on the result 
of the action In addition to the 12 pr guns, three 3 pr Q 1 
guns are mounted in each of the fighting tops, on carriages which 
admit of being traversed throughout the circumference of the 
top These guns also are of great value for repelling a torpedo 
boat attack, and are used also for the armament of the larger 
boats The machine gun armament, consisting of eight rifle 
cahlire Maxims, is disposed as conveniently as possible about the 
bridges and superstructure The guns are intenaed princif>ally for 
the armament of boats, and it is highly improbable that they would 
be manned in a ship action Fig 3 shows the position of the main 
and secondary armaments m the with their arcs of training 

The armaments ot first, second, and third class cruisers re 
somble (generally m principle those of battleships The first 
class ennsrrs carry in some oases a 9 2 inch gun at either end ai 
tlioir main armament, and m all cases their secondary armament 
is similarly disposed and protected to that of a battleship The 

Europa class, however, carry no guns heavier than the 6 inch 
the 9 2 inch guns being replaced by two pairs of 6 inch guns on 
the furocastle and quarter dock respectively These guns are 
protected by shields only, which are open in rear, and are 
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undoubtedly oxtromoly vulnerable , it is, further, nucationablo 
whether a ship of the sire of the luropa, vhi< h oouhl not declino 
action with any foreign cruiser, would not light at a considerable 
disadvantage, haviiig no gun of greater armour piercing jicwer 
than the 6 imh The same remark applies to the somewhat 
smaller A/nt class, but tboir 6 inch guns on the forocastlo and 
cpiartor deck are inouiitod in pairs in small turrets, and so are 
bettor protected Rei out sec ond class cruisers carry an armami iit 
of 6 im h and 4 7 inch guns The latest and largest % e , the 
Ufrmts class, tariy eleven 6 imh guns, while the Apollo class, 
whiih aro hoiiio 2000 tons smaller, carry a 6 inch on the poop 
and fore( astlo and throe 4 7 ini h guns on each side All the 
guns of the second class cruisers are on the upper deck, and are 

i »rot(cte(i only by shields Third class cruisers the class being 
:iiown us the P class, from the initial letter of their iiaiuo, carry 
4 7 inch and 4 inch guns The annamont of torpedo boat 
destroyers consists of a 12 pr on tho conning platlonu lori^aicl 
and live 6 prs Tho small armament of the modern British 
( rinsers has excited much controversy, many foieign cruisers, 
and notably some built at Klswuk for tho Japanese and Chilian 
(loverninonts, carry a much greater weight oi armament on tho 
same or a smaller displaeomont Thus tho Tapaneso Asama and 
Tok%wa^ of 9700 tons, carry an armament of four 8 inch and fourtce n 
6 inch guns , whilst tho British Drake class, of approximately 
tlie same disjilacomont (9800), carry fourteen 6 inch guns only 

Oiqanx Mixon — Tho organization of a large ship for 
action IS ntcessarily highly elaborate, tho complement la 
based upon it, and each man borne upon the books, what 
ever duty he may perform in the internal economy of the 
shi]), Ima his station and duty in action allotted to him 
The most important duty is, of course, that of manning tho 
guns lakiiig the Canopm again as a tjpical battleship, wo find 
that twenty two men are required as tho “ turret s crew to man 
each pair of 12 inch guns Of these three tho captain of tho 
turret and the captains of tho t\^o guns are men specially selected 
for general smartness and aptitude, and as being quick and accurate 
shots , a certain number more are seamen gunners trained in one 
of tho gunnery schools at Portsmouth, Devonport, or Sheerness , 
those men are required for the responsible duties of working the 
hydraulic levers other than those for training the turret and 
elevating the guns , while tho remainder of the turret s crew are 


usually younger men who have rtccived only sudi gunnery trim 
iiig as can be given on board their ow n ship, and are called * ‘ trained 
mi n The 6 inch guns are each manned by a crew of ei^ht men 
one of whom has boon specially selected or trained and is known 
as the *^cu))taiu of tho gun, while the remainder of the guns 
crew consists partly of seamen gunners, who perlorm the more 
important duties at tho gun, and any one of whom is prepared to 
take the cajitain of the gun s place in case of necessity, and of 
** trained men Tho 12 prs have each a crew of lour men, the 
3 prs of three, and the Maxims of two, one of whom at each gun 
IS always a seaman gunner A proportion of the guns generally 
four 6 inch and four 12 prs , is allotted to the Royal Marines, 
who receive a training in naval gunnery similar to that given 
to the seamen, the Koyal Marino Artillery corresponding in this 
respect to tho soamin gunners, and the Royal Marine Light 
Infantry all being traiiua men 

Iho guns are of course dependent for their ofliciency on tho 
arrangements for tho supply ot ammunition to them, and the 
greater rate of fire possossoa by modern guns of all calibres has 
caused increased attention to be given to this point As tar as 
organization of tho personnel is concerntd, no difficulties are pro 
sonted by tho supply to tho 12 inch guns, each pair of which is 

f iroYidcd with its own magazine and shell room, wnich are manned 
)y some twenty five men to each pair of guns The arrange 
monts for tho supply of 6 inch and 12 pr ammunition are briefly as 
follows, the important principle to be borne in mind being that 
while the supply must oe rapid enough to conform to tho rate of 
fire of the guns, no accumulation of ammunition can be permitted 
on at count of the danger of its ignition by bursting shell At 
tho fore and after ends of the spaces devoted to the engines 
and boikrs, and immediately below the protective deck, is a 
space usually known as the ** cross passage ’ Into this sjiaec 
the hatches opin from the 6 inch and 12 pr magazines and 
shell rooms, which are situated below the cross passages The 
i cross passages are connected on each side of the ship by a long 
I passage cut out of the coal bunkers or out of the engine or boiler 
rooms, from which a direct supply of ammunition to each 6 inch 
gun IS arranged by moans of an endless rope whip passing from 
the casemate in which the gun is mounted through a vertical 
armoured tube into the ammunition passage The supply to the 
12 pr guns is similarly arranged, but the whips are not pro 
tected by armour, and each hoist has usually to serve for a pair 
of guns Tho 6 inch shells having been removed from their 
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racks m the shell rooms and the cartridges from their boxes m 
the magazines, are placed in bags fitted with rope bockets for 
hooking to the whips They are then hoisted by endless whips 
into the cross passages, carried to the bottoms of the ammunition 
tubes, and thence wlupped up as required by the guns It will 
be seen that a consideraole number of men aie required for these 
operations, all of which are |>ei formed by hand, and in the 
Canopus class some eighty men are actually loquired for the 
6 inch ammunition supply and another eighty men for the 12 pr 
The supply of 3 pr and Maxim ammunition is not of such import 
iiice A considerable quantity of 3 nr ammunition is arranged 
to be stoi^ed in the tops, and would be placid there before going 
into action, and the Maxims, as has already been observed, i^ould 
probably not bo manned in a ship action The torpedo tubes, of 
which the latest British ships carry tour only, all of which are 
submerged, are manned by crows consisting nnn( ipally of highly 
trained G T s or seamen gunner tornoao men 

In addition to the crews for guns and torpedo tubes, and to 
the men employed in the supply of ammunition in action men 
are required for the following duties buglers, messengers, men to 
attend voice tubes and to man steering w heels, lire brigade (consist 
mg of the carpenters and shipwrights and a portion of the stokers), 
men to transport and attend the wounded and armoureis 

It IS not easy to foresee the future devtlopmcnts of naval 
gunnery, generally stioaking, the tendencies are towards 
lighter but more jiowerful guns vitli increased rites of fire, 
using bare charges and firing shell of increased armour 
piercing capability, better protection for guns and theircrews 
and for ammunition supply, constructive improvements 
having for their object the acceleration of the ammunition 
supply, and more careful selection of and higher training foi 
captains of guns and gunnery ratings generally ^ 

IT Army (British) (a) Guns 

The controversy of M L veims B L guns^ carried on for 
se\cral years prior to 1880, was finally settled in favour of 
the B L gun The necessity for a veiy long gun in order 
to develop the high power required in modern ordnanii 
v IS one of the mam factors in the case 


The following table gives the various descriptions of B L 
oidnance in the service and their use exclusive of those purely 
naval and dealt with under “Naval Gunnery — 
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22 
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6 »» M 

25 
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Siege equipment in India 
Medium unit of siege trains 
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30 
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ITio howitrers are short pieces, and of large calibre compared to 
their weight, to enable Inem to fire a hhell containing a laige 
quantity of explosue As the) use charges of vaHous Weights in 
order to obtain any anj^lo of descent for the ahbll, no mur/le 
vcloiity 18 given in the table 

Q A Owns About the )ear 1881 it found that a more 
rapid rate of fire than couUl ba obtained bytnaaJnn of tin B L 
guns of that day was in ccssary Ihis was doa to vaiioiis causes 
such as iiicicased speed of tor] >odo boats and thM inuhhity for 
attacking the unarmourtd oi lightly armoured iiortioiis ol ship-j 
with a lieaiy shell fiu &c Ihis rate of nio was ohtaimil 
by the intioduction of guns known as g > (quuk hung) in 
whuh some of the mam fiaUinH wOro~(l) Rapid nn ins of 
opening the brtoch , (2) the charge being contanud m a biass 
case with its ow n means ot ignition and m the ligbtd disiii]> 
tioiis in one with the shell (J) flu mounting bimg adapl(d lor 
the rapid service ol the gun Until the )ear 189S g ms ot this 
typo, up to and inclusive ot 6 inch calibu continued to lu inadi 
Except with the 3 and 6 prs p« riussion firing was b) no nuuns 
rapid In endeavouring to ovlicj me this (litlnulty and to pio 
dme a more powerful gun than the then e\ihtmg C imh g 1 

it was found that, at any rate for certain lalibrcs a B L gun 

(onld bo produced which could bo filed unite as rajjnlly as the 
corrosponaing Q 1^ , and was fico from ine disadvantage nun 
tioned above The main features which taiist this guii to bi 

classified as BL are (1) The chaign is baie (not m a brass 

case) (2) the system of obturation and filing is similar to that 
of other B L guns, viz , pad obturator, and loik and tubes for 
firing Only m mounting and stylo of opening the breech dois it 
rosomblo the Q I type A Q h gun may now thercfoio bi 
defined as one which employs “case ammiiintion, the nomencla 
turo being entirely imconneoted with the lale of lire 
Q F Gum in the land Serwee 





DwMcrlption 

t 



cwts 


15 pr 

H 

1608 

3 pr and 6 pr 

5 

1873 

Hotchkiss 

and 



8 

1818 

3 pr and 6 pr 

4 

1920 

Nordenfelt 

and 



6 

1818 

12 pr 

12 

2197 

4 7 inch 

41 

2150 


tons 


6 inch 

7 

2154 





Method 

ol 

Closing 

Hroech 


Brooch 

screw 


Wedge 

Wedge 
and 
block 
Com d 
breech 
screw 
Coned 
breech 
screw 

Coned 

breech 

screw 


Use and Remarks 


A certain number of In Id i 
batteries are arnud with 
these guns 

Chufly as armament of' 
coast batteries against , 
^ torpedo boat attack, di 
fence of mine fn Ids I 
Against shi))H tops &( I 


Armamcntofcoaslbittcni s 
for the attack ol lightly 
armoured i>aits of shij)s 
The 4 7 inch ( ail also be 
used as a gun oi position 


The following table enables a comparison to bo drawn betw een tin 
ballistics of the old and newer descriptions of service ordnani < 






Ratf of 
Hre 
Aiimd 
rounds 
per min 
(approx ) 

Peneiraiion 

Description 

Mu7/le 

Velocity 

Weight 

of 

Projootih 

Muzzle 

Knor(»y 

Mil<l 

Ilai'V* ved 
StM 1 

Ini hoH 


fH 

lb 

tons inJ 



64 pr R M L 

6 i inch 

6 inch B L 

1390 

64 

897 

1 


(Mark VI ) 






old typo 

6 inch B L 

1960 

100 

2663 

1 

0 9 

(Mark VII ) 
new type 

2456 

100 

4185 

4 

13 77 

6 inch g I 

2154 

100 

3217 

4 

]1 4 

j 


Heavy Qune 


9 inch R M L 
9 2BL (Mark VII) 
old type B L 
9 2 B L (Mark X ) 
new type B L 


1440 

256 

3,695 

Om round 

1 30 

12 96* 

2065 

380 

10,348 

i 1 30 

1 

18 

2601 

380 

17 m ! 

^ nun 

24 5 


* Wrought iron 
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0 R D N A N 0 35 


C6 Calibre 



4>4£ "35 Total Length 

no 1 Hcciion of 9 2 Inch B L gun, Mark 2L 28 tons 



Fig 8 —Cylindrical Block with Interrupted 
bcrew (ordinary iMittem). 


1 Id 4 — Intel rupUd Hcrow (Welin pattern). 



1 10 6 —Pad Obturator 




Ins rt nntl 7 — Diagram of Broerh Mcchanisiji of Ordnance B I 1 pr Oun, Mark I 


Comimciwn — When BL guns wore first introduced 
ihcir construction Mas very similar to that of the later 
R AI L guns — that is, they consisted of an inner tube of 


steel supported by one or more coils of wrought iron At 
this date the manufacture of steel had not arrived at 
the state of perfection to which it has now attained, and 
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Fio 8 —Apparatus for turning Breech Screw 1- lo 9 — \i)i>aratuM for witlidrawiug and mm iiihiUK Hroech St rew of Hoiu y Gun 



^ HI 10 — of the Breoth Meclmnihm of 0 2 Inch B L Gun Mark IX 


con8C(iucntly for gun construction its iis( ^^as Innitid , Imt 
as the manuficturo improved it gridu ill> u [>la( ul Avrought 
iron, and in the majority of the B L guns is tlu onh 
mat( ml used In the earlier cl isses, in whu h tin guns arc 
composed of steel hoops and tubes, the huilding up is on 
the Humc lines as with 11 M L guns, that is, tin out( r pirts 
aie shnink on, and so jilaccd in a st*xt( of initial tension, 
while the inner tulKJS are correspondingly compressed 

Daring., the last few years, liowover, tho systiin of con 

struftion Jias boon ap}>lu (1 to many /^uns lln vviio tlio siclion 
of which IS 06 im h thu k ami 25 im h w nh , im n ly tak< s tho pla< c 
of some ot the intennodiato tubes, and is wound on lu smrossjvo 
layers ot which there are a considerable niiml)or As the tension 
tan bo varied at every layer if mcissiry, the gun is as it won 
one made up with an enormous number ot outside lioops all ]»ut 
on at a different shrinkage m this way full advantage can l>e taken 
of the htn ngth of the material , in a tliiek hoop slirunl on it h 
impossible to <lo so Other advantages aio (1 ) th it tlie maton d 
can bo tested all over (2) that a flaw cannot spread (d) that for 
a less external diameter than formeilya gun of equal strength 
can bo obtnimd , (4) that the material in itsdf is stronger tha i 
stool in tho mass Although thus giving gnat eireumferential 
stiongth to a gun, it gives little or none longitudinally this 
has to ho obtained by moans of tubis eitlur umbr oi over the 
win , 01 by a combination of the two 

iig 1 shows tho construction of one of the latist B L guns 



Fio 11 —Diagram of Brpoch Mechaniam of Ordnance B I 9 Inch Mark X 


1 1 (] 1 — Breer h MechaniAiiu 
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used m both land and naval serviced It consists of an ** inner to show the revolution which has taken place in gun construction 
A tube/ fitted into an ‘*A tube , the wire is then wound since the time of muzzle loaders 

oil these at tlio necessary tension Over the wire are fitted first Before deahng with breech mechanisms as a wholoi it will bo 
a “ B tube and then the “jacket/ the two connected by a well to consider (1) the means adopted for closing the brarch of 
shoulder In roar screw bushes are inserted, one to carry the the gun, (2) the system of obturation, (3) the method of firing 
liroich screw and the other to connect the A tube and jacket The (1) The ordinary method is by means of a breech screw That 
cin umfilsrential strength is almost entirely obtained from the wire first introduced and extensively used with B L guns is (Fig 3; 
coil, and the longitfidmal strength from the A and outer tubes the cylindrical block with interrupted screw thiead this tyj<o 

Wh^n t^ inner tube is worn it can be bored out and replaced by necessitates a withdrawing motion from the gun before it can k 
a new one tlius rendering the gun as lit for strvieo as when first swung clear of the breech opening , hence the introduction for 
issued Ihe diagram of a 9 inch R M L gun is given (I'lg 2) Q I guns of the coned type (l<ig 23) which being cut away 



t lu 13 —Diagram of Broach Mochanlatn of Ordnauca B L 9 2 inch Mark X 1 art of carrier R Bliding block I J ports ot striker , 

fyaiiie and gun n moved to ahow gearing of jinion and links triggi r 


r' 



Fia 14 —Lock for 0 2 inch Gun Maik \ I in 24 —Striker (electric and percusaion). 


lu fiont, obviates the diilu ulty Iho litnst is known as the 
* NVilin (hig 4 ) it has all the ad\aiilagis of tlio furcv>uir„ 
and in addition a nuuh larf^oi juntion of its surfiuo coinul with 
sciow tliiuul so that iqual h(»l(lini» pow^r can bt obtained lor 
Kss Ilia 111 of HI row for t\aniplt in a 0 imli gun ^ of the sen w 
u tliioadcil while with the oidimiiy screw only ^ cun bo luido 
usi of for holding it in Uu gun 

(2) I3j systim of obtuiatioii is meant “the method employed 
to proMiii (siapo of gis o\ir the bnirh strew With BI 
guns the s^stim is usually that known as Iho “pad or “Do 
I lugi (hig 6) It consists of a pad of asbestos (B) botwttu 
two discs (1), ( ) tho whole t inied on a spindlo (A) with mush 
room laad, pissing through tho brttch htnw Tho iiad wlieii 
tho biotth IS ilosid, fits tightly on a toiiid suiting and on firing 
IS expanded against the walls of the gui, so healing tho escape of 


gas ith Q I guns tho cliargo is contained in a brass case, 
whith on firing expands and so closes the brttch 

(3) B L field and hiogo oi Jnauco are fired by fnction and otln r 
classes b> percussion or tlcctiic tubes A\ itli the two latter, loiks 
aio cinplojed to keep tho tube in position and carry the firing 
imchanism In tho latest tjpe of guns, a lock, combined foi 
both electric and percussion filing, has bci n introduced , it will be 
dt alt with in connexion with the merhaiiism of tlie 9 2 Maik X 
the tubes used with it are “wireless, while lu most guns m tin 
land scrMie “wired * tubes are employed Friction tubis are 
r tamed m place by a lie id with bayonet lomt on the end of tho 
xent (big 7) or by some similar de\ ice AV ith Q b guns “ locks 
are not employed In tho case of the 8 and 6 prs Q b , jiercussion 
firing gear only is fitted to tho mechanism, and acts in connexion 
with a cap in the cartridge case With the higher calibres a 
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“striker * is used , it can be adapted for either “electric or the lexer folds doxMi into a rutHs iii the cairur or gun, and so 
“percussion firing in connexion with either a * jirimer or prevents the sen w lioiii turning xx hen the gun is fired, this is i 
“tube * in the case (tig 24) very important point xxitli all H L or q V guns, and is technical x 

Turning now to the breech mechanisms themselves, that of termed ‘locking the Imtih s(r«\\ 1 ho ohhr pattirn modiuni 

thelSpr Mark I field gun (Figs 6, 7) is simple and elie(tivp guns, such as 4 null and ^nmh U have mothanisins ol a similai 

though not so rapid in action as that of the latest pattern Muk lutiire for opening and closing the hrtcch, hut xxith the higlui 
IV , which IS classed as a ‘single motion mechanism The calibres, such as the » 2 uuh guns and upxxaids, some f^rm o1 
l)Teech 18 opened by raising a cam lever (6) and turning it to the jwxxir gaming appliance is nuissarj In the cast ol the ol^iti 
left as far as It will go , the breech screxv is then xxithdiawn from dtsciiptions this consists of a “ laUhet h x 1 1 gtiir lor lurnln, 
the opening through a nng earner (/) lor a certain distance and the stnxx and “control incthauism tor xxithdiaumg and swyu 
afterwards carrier and screw together swing round on the hing« ing into the open position 1 lust arc shoxxn in higs 8 and 9 A.n 
* bolt to the right In the closed position a projection or cam on improxcnicnt on this is lound in a Itxx modern guns, such as th» 



lio 18 Flu ID 1-10 20 rio 21 


9 2 I\ , XX hero the ratchet lever gear is done axxay xxith, and a sxvung round into the open ]»oaitioii The turning of the screxv is 
crank and pimon worked by the ‘ control luechanisin is fitted elfcctcd by meins of a hind x\liccH (/) vxoiking a s)i ilt xxith xxonti 
to the top ot the hinge bolt lor the purpose ot tinning the scicxv, connected to a worm win el (I) on the hingo bolt L tlio lattn 
fio that in this case the mechanism may bo said to bo “single lexolving cAusis a pinion (N ) w liie li ih on it to aft on anotlni 
motion for instance, turning the lexer A (lug 10) opens tho juiiion (T) on wlinh aio skexv bcxel teeth , these fauso a linl (1 ) 
brooch, by fii'*t turning the crank B into tho roller path C on juvotod at M to'revolxe and draxv xMtli it anotlnr link (li), to 
the screw and forcing it ox er, then by means of a pinion (I )) on xxhich it is pixoted Tsoxx B lits at A' on to a stud on tin 

the liiime bolt, acting on a horizontal rack on the wde of tin breech seicxx, and so the tinning is cfFretcd WJiin bufijcK iit 

screw, arawing the latter out and finally swinging it round into turn his been given to the sciixv it beconn s lived to tin aim ]»> a 
the open position catch (C), consequently fuitlier nioveimnt of the 1( \tr / ransts 

The latest typo of mechanism will now bo described in con the arm and screw to swing loiind into the open ]><) ition llu 

ncMon with tho 92 X (Figs 11 12 IJ) Iho serexv A is of biccch sciew is conneetid to the arm by an iiitcrrupttd bCMxv 

the “ Welin* pattern, and is carrnd on an arm (D) in tcad ol m thread (D ), so that in turning it moves slightly to tho rcai on 

a nng, tho obturator is of the pad system, only known as the the arm and presses agunst a sleeve (O; xxlinh conxe^s tin 

“steep cone pattern, as xxill be seen on comparing it xxith that pressure back thiougb a spring (R) and xxasher (C>) to the nut 1 

of the 15 nr , tho advantage gained thereby is that the least — ^ 

withdrawal movement clears it off its seating and enables it to be ^ This has now been replaced bj a lever aeioss the f lee of the hrtf eh 
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on tho axial vent , in thiB v,&y the pad ih pulled oil its seating 
and made to follow up the screw 
The lock whicli is corabint d for electno and jiercussion firing 
IS shown in lig 14 , it is carried on a slide box (L) and has 
a guide bolt (W) (Jig 11) which fits into the sliding pUto V 
This plate is actuated by being connected to a cam groove (U ) 
carried by the link U , as soon as tho link rovolvrs tho plate is 
drawn to tbo right, carrying tho lock with it, and so tne gun 
cannot be fired unless tho breech is properly closed Ihe move 
iiicnt of the lock actuates an extractor which ejects the fired 
tube , a new tube is then put in, and in closinjj the breech the 
lock resumes the firing |>osition or oh ctiic firing, a lead jiasscs 
along the arm D and luakis contact with llio insulated needle 
(1 tlirough which the current is convtycd to tlio tube, the 
return imuit is an “earth one lor percussion filing the 
handle K is pulled to the tear, this dravis hack the stnlkcr F 
which includes needle G and firing j>in II, against the mam 
spring J, until the tugger K engages in front of the projection 
S on tho striker and holds it bac k tlie gun can then bo fired by 
means of a lanyard hooked to ilie trigger at \ 

Q F Mechaimina — Of the smaller descnjitions, tho Hotchkiss 
(higs 15, 16, 17) IS tho one diiclly in use Tho brcidi is 
closed by a wedge (A) aftuatnl liy a crank (B) and handles, the 

turning of which causes a 
projection (M) to bear on 
tho too (N) of a rocking 
shaft (F), which m revolv 
ing ( Ifects the cock ing On 
( losing the brtcch, a trig cr 
sear ((>) comes up under a 
trigger, whuli on being 
pulled foi((s down tho 
soar, rt leases it Irom tho 
(ock notch and allows the 
hamnui 1) to fly forwaid 
and lire the gun An ex 
ti actor for thiowing out 
the cartiidgo case is actuate il by a groove in tbo wedge Of the 
nudiaiiisms foi the Iioavn rdcse nptioiis cmjiloyuig breech sen ws, 
one of the earlier typos will ho lound ou many 4 7 iiu h guns (1< igs 
18 10, 20, 21) A (am lever is omjiloyod to lock, turn, and swing 
the (omd srrew, which is (airicd on an arm A striker is used, 
whidilor percussion firing la automatic illy coeked in opening tlio 
brooch Ihe latest t)pe is often known as the “single motion, 
having been one of tho first of this kind intiodue (d It will ho 
(ound in the more modern Q t guns such us tho 12 prs , and also 
on the later built 4 7 inch and 6 inch (I'lgs 22, 23 24, 25) llie 
action IS as follows On dnvvmg tlio l<3vci h irom hit to right, 
tho link (3 and sliding block II arc moved in tlie same direction 
In the 1)1o(k is a gun mital bush (Y) with vcitnul ])lay and m tho 
bush a stud (D) Irom the breech screw (_ouse(|U( ntly this stud 
travels with a circular motion fioiii Idt to right, and so turns the 
Bc row until it is held on the arm by a cate li an extrac tor to start 
tho cartridge case is act< d on at 0 (big 25) by the caiinr arm iii 
sw inging round A striker ior electric and pore ussion firing is pro 
vidid For ]Mr< ussion filing this stiiker lias to bo withdrawn by 
hand until held by the trigger T Ibe arrangement shown at 
b IS purely one of safety, and keeps the striker needle oti the 
primer or tube at all times except when tbo lever F is pro 
pi rly home On the first moviincnt of tins lever, a groove on 
the top of it acts on the turning lover S at the bottom ol the 
spindle K, and causes it and a cum pro]<( turn on top to turn , 
tlie cam then presses against tho part I of the stiiker and 
forces it back (( I M ) 

(h) Ammunition 

Tho Rinokcltss jirojiollaxit adopted by tbo Biituh 
Oovtrnnuut is known as “cordito^' (sto Tuoi n i ants) 

It IS used for all arms, the only variation being iii the 
diainott r and kugth of the stu ks employed On ac t cmnt 
of tho iinportaiuo of a tlcar front, in order to sustain a 
rapid fire, sinokehss jiowder is a necessity with (puck 
firing guns, and toniers advantages upon tho defcndeis of 
a position which can wcarcch he too highly cstiinaled 
Cartruiqes — Tho thaigt of a gun is made uji in a ton 
venient form for handling iiid loading, for which jmr 
jiose the cordite is enc hostel in a cartridge, made of silk 
iloth or of red shalloon These mxttiials fulfil tho 
necessary conditions for a cartridge to bo strong enough 
to bear reasonable knocking about on strv ico, to allow tho 
flash from tho tube to ptnetrato and still be of close texture, 


and — ^most important — to consume entirely and not leave 
smouldenng fragments in the bore 

Coidite IS somewhat difficult to ignito in a gun, and so every 
oartiidge has a primer of fine gram gunpowder, placed so as to 
intercept the flash fiom tho tube , the outer side of this primer is 
made of shalloon, to allow the flash to penetrate with greater ease 
The charge for heavy guns, above the 6 inch, is made upm separate 
cartridges containing \ and J charges, both for convenience in 
handling and to allow a reduced charge to be used In order to 
ensure uniform results, the space allowed for the charp in tho 
chamber of tho gun should not vary from round to roiimr 

For B L guns, below the 6 inch, tho cartridge consists of a 
bundle of cordite, inserted in a cylindrical bag, of shalloon for 
the field guns (12 pr and 15 ])r ), and oi silk doth for the remainder 
T hese cartridges have a primer of fine gram powder covering each 
end except 15 pr , which has a piece of guncotton yarn 
wrapped round each end 

The cartridges for B 1j guns, 6 inch and upwards, are generally 
similar , some arc cylindrical and some slightly conod Fig 1 

)$liltboarct Disc 
— I steeped m SMIee 
— Siik doth etteched 
' to milboeret disc 

\Pnmer stitched ecress 

^ places 



Plan or Top Shewmtf 
disc to be torn off 

m Silk hretd 

- ^SUk breid beeket 

} in 1 —10 Incl) B 1 Gun Cartndge 

shows a typical coned cartiidgc Tho cordite is built up m layers 
and tud tightly with silk Tho bag is silk cloth, the top being 
d<»se(l by the iirimer stitcliicl on A silk cord bocket runs uj) tho 
centre, forming a loop outside tlio top Above tho primei is a mill 
board and silk cloth cover, lightly attached, and intended to bo 
rt moved before heading for which purpose it is jirovided with a 
loop, upon which tho woids “ Jtar off ’ are printed 

Howitzers, Iwing designed to give a plunging fno rtquiro different 
charges, and tho charge must be made up so that its weight can be 


Pcf ring of cordite t 
mor 


- Silk twist 
^ I/O OI bundle 
\of cordite 



■ dtOOn 

\ 12 irs RFC* Powder 

eoi nng of cordite round 

Fin — C inch B L Howitzer Cartridge 

easily altered B L how itzer cartridges are all made on the samo 
model the material being shalloon Small sized cordite is used, 
and the charge is formed of a mushroom shaped core, on the stalk 
of which throe rings containing cordite are placeci The bottom 
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ot the core contains the primer The rings can bo tied to the core 
by two silk braids, and thus a hand> means of varying the charge 

IS provided since the core alone, 



. Brsss Woshtr 

Brass Bod if 
Brass Stnktr 

Percussion Cap 
Antfii 


fme Gram Powder 


Cork Plug 
PlQ 8 


or core and one or more nn 
may be used (Bic 2) ITio 
table at the ena ^ves the 
weights of a few important 
cartridges 

These cartridges are ignited 
in the gun by means of “tubes, 
lired by percussion, electricity, 
or friction They are known 
as “\ent sealing tubes, by 
which is understood a tube 
which fits accurately into the 
top of the vent and is held in 
it by the lock of the gun The 
force of the explosion expands 
the tube against the w alls of the 
vent, and so prevents escape of 
gas past it, while the internal 
arrangements of the tube pre 
t lude the possibility of gas 
forcing its way through This 
system is necessary because B L 
guns are axially vented, and the 
iorciblc expulsion of a tube 


might iniure tho men behind the gun , and also because the rush 
BH. Rtghr hand spiral 




howitzers, which take “T’ friction tubes There are three “P 
tubes, one }>ercu8sion and two tUctrn The “T tube is held m 
the vent by a bayoiut loini at the end of the vent The outer 
dimensions of the three ‘ P tubis au tin sanu , tlnir con 
struction will bo understood fiom the figurts 

Fig 8 The portussion tube has a strikci below whicli is a ptr 
cussion ca|i on an anvil, the body of the tube being filled with pistol 
powder Ihe striker of tho gun lock forcis thi strike i against the 
ca]) and so fires the tub( 

hig 4 —Tho thctric “P Uihr has two insulated wires ltd into 
1 10 interior and attached to tw o msulati d brass cones Thest tont s 
aro connected by a thin who 
01 “bridge of platinum 
silver which is surrounded 
by “priming composition 
(gun cotton <lnst and mealt d 
]>owdcr) The rcmamdci of 
the tube is filled with 
powder Tho tube is held 
m by tho lock and the wires 
connec ted to tho leads from 
a battery on a current 
passing, the bridge is heated 
to ineandesecnco and thus 
fins the priming composi 
tion 

hi,^ 6 — In the U irclrnn 
J'Utfru “7 tube tho 
meehaiiism of tho lock 
makes elcctru al c untai t 
with an insulated patdi in 
the head of the tube J his 
patch IS connected an in 
sulated wire with a brass tin 

tone, also insulated betw een 

which and the side of tin tubi is tin “biidgi sunonndid b} 



“n Contact dire 

Il 1 

^ /r>; tated Wire 


* B r 1SS Body 

I A 

Ebonite insulation 

Brass Cone 

ra 

Comport t on Priming 
P/atmjf 7 S/trer Bridge 


Paper Disc 

'fe ^ j 


'/J 

Powder 


Copper Pofet 


_ Cork P/jgp 


The current passes thioiigli the hxk to tho 
tho hiidgi, whith it heats to 


tubi IS tin 

priming composition 
insulated jiatth, thence through 
the side of the tube and back to the batti ry through the met il ot 
the gun and moiintinp, technitally known as an “ earth return 
This tube is used by guns baling ‘ win less thttric locks 

Fig 6 The ‘1 tube is simple in its constrnction Tht hi ad 
fits into the bayonet tomt and the tube is tired by tho withdraw il 
of the friction wire by moans of a lanyard, which fires the fuel ion 

^ HilF lound c Of per w/fa 

twiiitPd ond roughened 
Gun h*etil Head 


or Head 


Oiled sill* 


1 


Copper wire insulated wdh sillr 
Brass body 
^ Bbonile 

Copper poles coated with pure hn 


Platinum Silver wire 
Ebonite 



Composition pnmmg 
r. Paper discs 


- Powden 


y.Xork disc 

I tu 4 

of gas through a vent wears it out quickly B L guns use tubes 
designated by the letter ‘ P, except in the case of field guns and 


^Loop dif.p(d tn said 


Shenrmj ¥*ire t n and anft "^ong 

5oP copper 6a / 

J ffofas 

Bras-i Bodi/ 

Loose 


Cork plug sht fljced 
h he! lac uemenr 


(omposition and so Uio tuljc The copjicr ball is driven by the 
explosion into the com above it, and so pnvtnts escape ot gis 
through the tube The hirgi r niu/zle loading guns use vent st ahng 
tubes, friction and eltt tiic distinguished by tho letter \ 

Pro)€ftdr^~~T\\K. following piojeitihs, which will b< 
briefly considered in thtir oidei, xie lircd from 13 L guii^ 
common, lydditi, and shi ipiicl shell, armour 
(A P ) shot and shdl, and cast shot A f< w fiie star sin 11, 
and Palliser shot ire oec isionall} used The shells an in i<h 
of bt< 1 1 

For tho same calibic tho weight of a modern B L projcotih w 
greater than that of a R.M L , for cxainph — 

12 inch R M L , weight of projectile 714 th 

12 mill B L Mark VIII , weight ot piojutile 850 11) 

A convenient way of expressing the relation botwien tin weight 

of a projectile and the calibre of the guii is given by the fraction 

S VII —45 
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(it weight of projectile in |>ouiidH, dsrlUmetei of bore m inches) 

For the latest guns ^ im approximately equal to 0 5 

These projectiles are causeil to rotate by a ** driving band of 
copper, pressed into a groove round the base, uhioh takes the 


rifling of the gun It is known as the “ Vavasseur broad dnving 
band Tlie heavier projectiles have a dnving baud with a or 
gas check 

This 18 intended to prevent rush of gas past it and so htl]i > 
lessen the erosion of the bore A white baud ^viiuted loun t i 



]iioj(ttilo near the point denotes that it is made of steel, though 
all steel shills have not got it and a led hand sigmlies that 

the shell is filled or 



Piuy 


4 N9tdh One 
Dtton^ttng Campo§i(ion 


Powder 


Bottom Piu^ 


11 —Direct Actiun ] 
(scale j) 


cruiMsldu I ii/o 


‘live 

t ommim shells are of 
two sorts the ordinary 
(ommou taking a fuise 
in the Host, and the 
]>oint(ul common taking 
a basi fuze J hese 
shell are ually loco 
motive mines contain 
mg Vmrsting charges of 
powder The hui sting 
charge is in a bag to 
prove nt pi cmature igm 
tioii from fiictionwith 
the walls of the shell, 


and (onsists of a iiiixturo of pebble and fine grain powders, known 
ns ‘ P inixtuie A common shell will pimetrate a little ovci 
half its cahbie of Harveyed steel with a striking velocity of JOOO 
flit per second Ihcy are painted black (Pig 7 ) 


Powder Pellet 
Detonating Cop 

Spring 

Needle Pellet 
Body 

Locking Nut 
Contnfugmt Bolt 

Spindle 

Frost are Plots 


Notes for Key 

Fin I** —Base Ptrcuselon Fuze (scale f) 




Fia 18 .— Time and PercuBslou Fuze (scale j) 


The long felt want of a shell containing a high explosive, to he 
detonated on imi>act, is now suiqdied by lyddite shells These are 


carefully made of forged steel with a solid base to prevent any 
chance of premature explosion in the gun, which would be disastrous. 





AMIfflTVmOK] 


ORDNANCE 


355 


They resemble common ehell The shell is hllod ith lyddite, v itU 
« central hole for the exploder , a percussion fti^e is used U he 
came shell will contain a greater n eight of l}ddite than of P 
mixture, and roughly the explosive efect of a lyddite shell may be 
taken as aliout three times as great as that of a powder shell of the 




yOrtvmj Band 



Cap y, 

NaadU 

tev i 

Laad ^ 

f 4wr/ 


Pohftkiss Ba$§ fyta 
Maritjr 




^Buratmg Charga 
*4ai Bandar ^ 


I-i/MMmj fuaa 
[zilBTBraadspar 
^\neBian Aaai 


WBdpgr wmd 


|« Card(^ 


1 ho greatest clfect m peihaps to the light and lelt of the lino of 
fire, and any li\ing ciuitme luni the ox]dosiou i^ould be riddled 
by tiny fiagnionts of steel It lias been stab d that tlio bla‘«t kills 
at considerable distances, but the c\identt of this is im ouclusne, 
and the eflectmay rather bi lookid loi m tin small }mios of steel 
In this resjHtt the etleit is eiitiioly ditlerent fiom 
that of a powder eliaigi, whuU would tear tli( same 
shill into a fiw laigt pioecs and would have no 
l^aokward otUot at all 1 yddito sin lls aio iisi d w ith 
15 Ih and 1 guns tho smalUst hting tin 4 inch 
Iho largest at present is the UMinh They are 
jiracticallv thi onh shell tiud fumi tin '' im h and 
t) inch B L. liowilzci's Ihey uo inint d vellow 
(1>K S) 

Ihe shrapnel h]\A\ is cs tiiiiilh i nun killing 
]>ro)eitilo, and dipinds i«n < In t u|on tho 
number ot hulb Is ii lontains llm buMiin^ diaigo 

IS in the bise and is only suduunl L I low od the 
head, which is liglitlv attaihrd and tin nh im tho 
bulhts with whnh tho body of tlu sh 11 is Idhd 
A euitral ]>ipc lonu^s tin Hash honi tlu tii/o to 
tho buistiiig (haip A liiiio <u/e is ns(<l and is 
s(t so as to biiist tho slull whdo it is m llw air 
inmi bO to 80 jauls shoit ot tho tai^it ind tho 
bullets thin stitamtoiw iidiii aioiu shi|>(tlahowir 
(o\ Cling a largi lumt l?oi elhit the bnlh ts should 
ha\o a striking vHodty ol not hss thin tOO tut 
is^rseconel Bield guns list praitu ill} onl\ slii ipiitl 
Uluy are painted blaik with a rtd tip (Fu 

Armoui piennta shot aio iiud iioiii tlu hnivur 
guns, and, as tluii iianio induuti s, ate iisid ioi the 
distiuetiuii ofainioiii, and have no biiistin^ thaige 
Ihey aio pointtd piojutih s made of stiel h])( < tally 
haraoned lloiighu, with a stnking \«loMtv of 
2000 feet ])er suond an A 1* shot siiould nutoi ite 

*ihit ol lianeyed 


A Stik tmat 

Cwfst fat 

l« Xsaeurmq arffnkr ^ 

t I/O Sottdm or c^ttm 


,nitar ar 
Prmkn 


Poreupahn Cop 


Sachan 
Fio 14 —6 pr Q t Cartrldt,o (st aio 4) 

same size Lyddite shells, when pronerly dftonated, have groat 
local shattering effect , the tough stoel is broken up into a laigt 
number of fragments, ranging m si/e from a pea to pieces weigh 
ing three or four pounds These pieces are projected m evciy 
direction with great force, some even having a backward effect 


Lubricating Lnt 
Fa/C Waar 


and 



Si//t Bratda 


Braaa Caaa 


Si/k Braid. 
% 




Cordita Cy/mdan 
Fowdar /gmCar 

Bhat/oon Baq 

E/acCrtg Pr/mar 


Fio 15 —4 7 inch Q F Cartridge (greatly roduced scab ) 


twoealihies of wi ought inui, oiu lalihi 
steel, or i eulihii ot Kinppid aimoiii Iluv are 
painted blark with a wlnti tip and a white band 
la low it A P sbtlls all tiled from U T iiid t> B 
guns and are made ot b ud< md bliil llu } have a 
Muall buiMting ilingi ot ]>owdti and a lust lii/o 
1 hoy aio tliieker in tho point and shouhh i than a 
fommon shell T lu ir pciictiatuo powti is hh>,litly 
below that of A 1 shot Ihey aro piiuttd blatfc 
with two white hands iiiai the tip 

CaM shot arc tiitd fiom tlu mujontv of P T ^iins 
usid at shoit ranges Ihey consist iiunh t»t a weak 
enveloj>« filltd with bulb ts 'J he envelojie must be htion^ t iiough 
not to bieak up before lia\ing the gnu (1 ig 10) 

In order to explode slull at the right moiiunt * fn ts are 
used These au cither “ pei ciissioii (of wliith tlun aio two 

^Waterproof Camant 

C/aaa boated Disc 

^Gun cotton Dust 
and Maatad Powder 

^tiP/atmum at/ver wire 

Tuft of yun cotton yarn 

jmPura Cm 
^ Crown mataJ pah 
^ Brass screw cottar 
~ ^ Bbomta washar 
- ^ Oi/ed Silk 
^ Brass Cone 
^ Black Thread 

^Copper wtra insulated 
wan silk bared at and 
with one turn m head 

Ebonite cup screwed 

White metal contact 



descriptions, one to act on “impact” and the other on “graze ) 
or “time fuzes, which can be set so as to act after some })re 
determined interval of time Time fuzes usually contain an alter 
native percussion arrangement, and are known as “time and 
jHircuasion ” fuzes. An example of each kind is illustrated in the 
figures. 


Sret/ou fult Sue 

I-K 111 — Eloctrk IVuner 

The direa arhon furo is intended to act upon imiutl, lud its 
construction will bo understood from the figure. On impact mu 
needle is crushed in against tho detonator and so fires the fuzu 

This fuze strews into the now of the bIkU (fiR H) 

The ioM fU2e u of the graze ty|ie In it a ik ( >lle pellet is pre 
vented from movement by a “ centrifugal bolt, which has a 
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hcavj lifiid aiifl ih withflrawn the spin of the shell, thus 
iinloi Ihe jullot and ptrmitting it to stiike the detonator, 

when tin hIhU im cheeked by grazing for safety the ceutiifugal 
l>olt IS k< pt in position by a locking nut on a sjnndle connected 
toapnssuu plate, whuh is forced in on discharge and so raiws 
the nut Tin spnal spring rounfl the top of the jwlht pn vents 
preniatuK action while the shell is m flight This fu/e is usul 
with pointed cominon and A R shell (Fig 12) 

The tune and jiercussion fu/e consists of two distinct pai ts 
The len\ei hall of the fuze contains the rioieussion part, on the 
grn/e ]sinei|th A needle jsdlet is lockeei hy a centiifugalliolt 
as 111 tin base fuze, and lias also a hall pre venting its forward 
move me lit 1his hall is kept in place hy the satety pellet, which 
is HUHpe mb d on a shearing will On disehaigc the imitiaof the 
]>tllet hieaks this wiic the ]iellet falls into a rercas and the hall 
lollowM It On gi a/e the inedlt |Kilht Hies forward Connecting 
this pait with the tune pait is a channel filled with jmwdtr 
Opposite this channel on tlie ontside of the fu/e, is the setting 
niaik a Mae k triangle he time part consistH of a ring caveieel 
hy a dome and (lam]MMl ]>v a nut On the niidei sick of this nng 
IS a gioove, niniiiiig muily lounel, filled with slow binning com 
|>ositioti At one end of the < om])osition is a jiercussion cap with 
a ham me I suspended on a Dun wire above it On dischaigo the 
hammer ialis and lights Die end of tlm com]) 08 ition, which hums 
slowly round mitii it le adieus the eonmcting channel, when the 
fuze IS hied Ihe emtsule of the ling is graduated from 0 to 18 
anel the fu /0 is set hy turning the ring till the required graduatirn 
IS opposite tlie setting iniiK, and clamping the nut Tlie gas 
evolved h} Die luiitimg composition oseapes thioiigh a side hole 
Ikfoie the sale ty pelle t and the liammer are siippoite el hy safe ty 
pins whuh aiej withdrawn before loading The fu/e bums about 
1 J r» MKfUiels eoiicsponding to a range ot about 8700 yaiels in the 
12 ju of (I cwt 01 4100 yards in the 16 pi A laigei fuze of 
siiiiilni design bums 16 seconds These fii/es are used in shrapnel 
sheell (l^ig 13) A fu/e of similar size and design to the first of 
the two above dosenhed, but burning for 22 soeonds, has recently 
he e Ti issued This time fuze corresponds to a range of about 5800 
)areis in both these guns 

V/* AmmnmUon — The. ammunition feu eiutck firing 
(y !' ) guns difltrH from that already describe el in having 


the charge enclosed m a metal case, containing means of 
Ignition at the base The case acts as an obturator by 
Ix-ing exfiandt^d against the inside of tlie gun In the- 
smallest Q F guns, the 6 pr and 3 pr , “ fixed ammuni 
tioii ” IS used , that is, the shell is attached to the case 
and the two are loaded together In the other Q F guns 
the )>ro)ectiles are loaded separately The metal cases 
enable the charge to cany its own moans of ignition, and 
simplify the nnchanism of the gun, but they increase the 
weight to be earned and add to cost of manufacture 

The 6 pr ammunition is shown in Jig 14 the 3 pr is 
similai Ihe (osc is ot solid drawn biuss, and has a iiercussion 
cap in Die base llio coidito charge is elropfied in, and lias a 
])nmoi tied to the bottom tho sjwice above it is filled by a blown 
|)a{)er cylinder Ihe shell is of the A P type» and is secured in 
tho case hy indents Ihe fu/e used is the “Hotchkiss has< 
fuze In it, the lead jiellct 8< ts back on shock of discharge and 
thus unmasks tho needle point On graze needle and jiellet fi\ 
foiward and fire the cap Ihe spiial spnng prevents preiiiatiin 
action during fliglit 

The ammunition for the larger Q F guns is all similar , that of 
Die 4 7 inch is illustiated as a ty[)e Tho projectiles hied are tin 
same as already descrihid all except tho 12 pr file lyddite lln 
eartridgo case is of solid diawn brass, liaving an “electne primer 
screwed into tho base (Bigs 16, 16) This jinnier is really a wire 
less elect I le tulw on the same principle as ah eady described and the 
figures sufhc n ntly show its constrm tion 1 he cordite charge is tied 
in a bundle and dropped into the < ase In the bottom of tlu buiidlo 
IS a hollow cordite cylinder, with a gunpowder igniter inside it 
The nose of the electric primer fits into the end of this c) hndei 
Above the chaise is a wad, and the cose is closed by a lid, con 
taming lubricating matoiial to prevent fouling Should anything 
go wiong with the primer a steel “adapter is provided wlin li 
will screw into the ease and is bored out to take a percussion tubt , 
by wliicb tho gun may bo fired 

A few of the weights of i barges and projectiles, and muzzle 
velocities, are given in the following tabic — 


Jithlf of JFaqhh of Chargti> a fid TiojecJlfln 


< Mil 

. 

W«if,Iit of 
(huij, 
l oriiti 

Made iq in 
i or 1 ( ar 
tri(kc « 

Woi|?lit 
of J 1 > 
Jet tile 

llurstlni; 
Charj^e of 
Comiiinn 
Shell 

Mu//1 

V< locitv 
B Ot t per 
8econd 

lit marl ‘s 


n 

( / 


n 

n» oz 



I 6 iii< h li 1 gnu 

187 

0 

\ ind J 

12)0 

8 > 9 

2016 


IJ „ Mirk Mil 

171 

0 


860 

80 1 U 

23b7 


0 2 I\ A. \ 

101 

0 


380 

31 14 

2618 

T ydditeshnll for ill 9 2 imli guns in lind sen ice 

U „ MI 

20 

0 

\ and lull 

100 

9 11 

2491 

1 yddite shell 

’ 1' 

0 

16J 


11 


1509 

Only slirapnel and (ase shot 

1' 

0 

llii 


12'i 


1663 

>» 

1) iiK h < > B gun 

11 

14 


] Sanu as ) 
16 imh B L f 

2164 

Birts Ijdchtt shtll 

1 7 

6 

7 


45 

4 14 

2160 

»* 

1 

1 

Q 


25 

o 1 

2300 1 

It t 

12 1 1 (*r 12 ( wt Q 1 

1 

16 


Oi 

1 84 

2197 


1 ill h I I How it/« r 

1 

12 


120 

IS 1 1 * 

779 

Lj tldite shell onlj 

, 

0 

lire 


50 

0 16* 

7S2 

,, , as a rule j 


* Ljddito 1 It C 


(r) Carriages 1 

('(Hint Artdlefv — Since the introduction of B L guns 
m iny inqiortaut iin|)io\cuieiits hivt latn introduced in 
gun moimtiiigs One of tho fust of these, though not 
entiHl\ novel, was tho substitution of a tension built i for 
cm m (omprcssion, / e , tho ]nston is pnllod out of, instead 
of being jmslud into the bulftron rotoil This places the 
piston rod in a hotter ]>osition to stand the strain, and 
enables the present in the cylinder to lit eejualiztd, thus 
making the ]uill on the piston rod unifoim throughout 
reioil \nother imjioitaiit change is loading in the firing 
position, time bung thus sa\ul and a simplification of 
gears e ff< cted Again, the gun layer can now stand to tho 
hand XV heel whilst tho gun is fired An improvement in 
the principle of construction was the lowering of the 

* llio following abbreviations are employed in this article R M L., 
Rifled muzzle loader B.L., Breech loader QF, Quick Firing 
li P Hydro pmuniatic 


cairiage, considerably reducing the *‘pimp,^' Uk 

tendency of the fiont of the carnage to lift on hung 

lltidro Pncvmatn Movntinrf^ — In 1S88 was introduced the first 
of a largo and important group of hydio pneumatic disapiieanng 
mountings The tssciitial principle is tha^^ the gun mounted on 
a low site, shall on hung recoil below the level of the protecting 
parapet In doing so, the energy of recoil is absorbed, chn fly 
by forcing a largo v ohime of liquid through a narrow opening ot 
“recoil valve but partly also by still further compreBSing a 
large volume ot already highly compressed air When recoil 
ceases the recoil valve closes, and the air is retained at a ver\ 
high jntsanre, ready to laise tlie gnn to tho firing position again 
after loading 

Fig 1 shows a gtncral vuw of the 6 inch B L disappearing 
mounting Mark IV Big 2 is a vertical, and Fig 3 a transverse 
section through the recoil cylinder 

Tho gun trunnions (Big 1) are supported by tho two arms of the 
elevator A, w hieli is pivoted to the front of the lower carnage at 
B The breteh is supported by the two elevating bars C wlioso 
lower ends are attached to the elevating arcs D These arcs are 
worked by the elevating gear actuated by the hand wheel £ 
The arcs arc struck with the bars C as radii and their centres are 
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the positions of the upper ends of those bars with the in the 
loading position, so that elevation can be gi\en whilst the gun is 
being loaded The lower carnage rests on a ring of Ine rollers Q 
which are free to traverse round on a circular racer H, motion 
being given by traversing gear actuated by the hand wheel 1 
^Supported by v ertical stanchions attached to the lower carnage is 
a horizontal circular shield J through w Inch the gun rises to the 
firing position Shield sights by which the guii cm ho laid lor 
line are shown at kk The manganese bronze ram ib w Inch is 


357 

attached to the elevator by the crosshead L, m foiXfd on rttoil 

into Uie Cl ntral chamber ol the rei oil t \lindii (tigs i and H tie 

cylinder luing supported by truiunons n sting lu the bia(k«ts of 
the low cr can lage at M 1 here aie tt n » hambt i s Nh ^ ( t igs 2 f ) 
ullol whiih are connected at Uit ImUIoiu with tlu moil viho 
chamber O, and tbcrelore with one anotln r Nim of tin st, coiit un 
liquid in tlu ir lowei poitioim and In^i^hlv toniprc^sed ur above, 
and are connected at the top ly a eliininl I to the 

piessures in each ihamlnr llu teiuh <himbn N , ^^hnU i» 
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1 i( 1 — Diag aiii uf a 0 inch B h Disappearing Mounting Muik IV 




mtuated lowest in the cylinder, contains liquid alone, and has at 
its uppei end the raising valve Q On lecoil, the liquid iii the 
central chamber is forced by the lam thiougU the recoil valve R 
into the outer chambers N, thus fuithei tom pressing the air 
K beiii^ a lion return valve the air is maintained in this highly 
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1*10 4—1 oiigitudinal section through cradle of 2 imh B I Quii shown m Fig 

compressed state during loading The gun is laised by pushing steel with tiun; 
the lever S (Fig 1) to tlie front which actuates the rack T, thus tarriage, has att 
o[»emng Q, which allows the air in the nine chambeis to force one manganese 
luinid from the tenth chamber N' into the central ram oluimber, is maintained 
lifting the ram U is a pump by which the gun can bo pumped and piston rod 1 
down at drill Worked by the lever V, it sucks the liquid from over the piston, 
the ram chamber and delivers it against the air pressure into the into the front i 
nine chambers N forcing the bulk 

A serious drawback to this tvpe of mounting is the aeration of O At the eonc 
the liquid due to the churning it leceivcs on ncoil The liquid the buffer, and v 


usid consists of nn thylatod spirits, niiinial oil, distill d wat«r, 
and carbonate of soda. 

liemy haihcttc MuiinUtigs — ligs 1 ami 5 repiesc nf tin Mail V 
mounting for tlio 9 2 iiuh B T gun the latest divelopimnt in 
heavy barbette mountings Ihungh usemhling the II 1 gioup 

in tin ptint uso of liqiinl and 
un tills numiiting jkissossjs 

A the gM at a<ivanta,.,( of having 

tt sL palate diambtr for eadi, 

I'*" fl thus tliminating uiation 

9 2tK(A JIUiiHiu,,, li 5 

14 .. .L shows a gtmial v n w of the 

1 — moiintiiig 1 ig 4 a longi 

—HZ tiiduittl stdion througli the 

iri L— . b i-ja — ciadlc to tt 1 irgtr St ih The 

M J_ gun which iH truiJiiionh ss 

_ " I ^ ) L- wlndi is atta< litd the 

J n[ . 1 1 cioHshead A ucoiK in tlio 

eE k i i i ii i r aeioEieM - - <•. '*> 

■ ■' e ^ ^ loil/ltudlllttl 

P" grooves 111 tin eradh lo 

the ciusshcad is attnlnd tho 
huficr ( yhiidc r H so tint on 
• lecoil, the gun, guides eross 

Gun shown III Fij, > In ad and ImiIIi iuovo 

together The tiadlt of cast 
steel with tiunnions F resting in tiuiinion holes 111 the lower 
earriage, has attached to it in leai the air diiimlier's ^ ml < in 
one manganese bronze casting in whicli a hi^h initial jtrfSKiire 
IS maintained To tho front cf the c aJle is atta< In <1 the m ton 
and piston rod L, in one foiging On recoi^ tho hnfler is drawn 
ov er the piston, whilst sininltnne ously tin buffe r c ylinder is fore eel 
into the front air chamber >, further « ornjirt ssing tin air and 
forcing the bulk of it through thcvalvo H into the inrn r dianiher 
0 At tho eonelusxon of recoil tlie^ exyiaiision of the air forces 
tho buffer, and with it the gun, to the front The valve 11 e loses 
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«nfl Dio Air has to pass through a narrow hole before it can act on 
the <i]<l ot th( bufler, thus preventing any violent artionu To 
|»re%uit hakage of air between the air chamber and buffer there 
IB at) ingf niouH arrangement consiating of a gland K, mcked with 
a viHcouH lujuid This liquid ]>acking in in comraumeation with 
an ‘Miitfnhillor I by nuanfi of a pipe J Thw conMiatti of a 
cylinder contAining a niston and rod, the front fare of which la in 
communiratioii nitli tno air (bam]>er, whilst m rear of it there is 
hqtiul coniTTiutiKating with the pipe On recoil, hduo the front 
face of the i»iston ia greater than the rear, the pressure exerted 



ITia 2— S((tlon Uiroiii^h Hcroll ( j Under of Hjs 1 (< n e»ln»>,<d acule) 



I*! ^ — riiuisAcrsft ftectlon UeolK jhndtr of I-ir 1 

(ou c uluiTjC d Ml ftlo). 

on the liquid is gre at r than that of the air and the gland K is 
made an light Jo pu \t nt the gun from letuiinng too Molently 
to the hnng position tluio is a “lontrol inm M bolted into tin 
rear end ot tne hutloi the ictioii ot \Nhieh is tin same as that 
(iesuihed for the b nuh O F It is adjusted by imans of a long 
valve sjundle and sh t \ « juojec ting fiom tin eucl ot the piston reni 
at N lo Ussen the laboui « 1 i hnatiiig, the cradle tninmons are 
Hupfiortcd on a nng ol liaid st< el balls but since the jar of firing 
Mould dainago tiniu it k arranged that the trunmuns shall take 
a btaring in the solid tiunnion lioles of the lower carnage at the 
instant <»t firing The mounting is supplied with an automatic 
Bight and the gears used for elevating and traversing the gun 
present no \ cry special features The arrangements lor loaaing 
present a good tvaniple of tie way in which hea\y charges arc 



Pio 5 —Diagnim of Mark \ mounting for 9 ** inch B L Oua 
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handled The projectiles as seen in the recess at O are tilted 
into the carrier P, which runs on the circular rails V until the 
•hot 18 over the ram W by which it is raised, and transferred to 
the earner Q, which runs on circular rails underneath the shield 


RR to Q Hero it is raised by the ram S, until opposite the 
breech There is a hydraulic accumulator, T 

Qmok firinrf Gwh Mountings —In 1890 the first of the 
important group ot Q h gun mountings was introduced, and the 



Flo D —Shoeing Fig 8 lowcnd and uiUi Whu I removed 

liu 10 —Hydraulic Buffers of 6 iruh B I Siege Howitzer Ist, Compactness^ 2n(l, ttd(<^uato protection fijr the 

gun detachment, gears, mounting and brtcch of gun 

latest development of this type is the Mark II mounting for the I 3rd incrcastd rate of hrt, by arranging that the gun shall return 
6 inch gun 1 to and be loaded in tlit liring position, at any angle ol elevation, 
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instantly after recoil , by enabling the gun layer peroonally to 
cl( rate and train the gun , by the introduction of ** an automatic 
wiglit, thus doing away uith the iiereaMity for getting Hightg, and 
making the gun independent of range nndera , by plaung the 
MghtH on the cradle, tnus enabling the layer to keep hm eye Ut 
th( Night whilst actually hnng , and by the use oi ball beannga 
i\lii(h ligbti n the work of traversing 
? ig 6 show H a Kifle elt vation of the mounting w ith half the shield 
removed, hig 7, a longitudinal section of part of the cradle 
through the axis of the buffer The gun, which is trunmonlcKs, 
FKoils in the < radio A The cradle contains a buffer H and two 
(\]in(ln(al boxes containing ^nngs S Attached to the breech 
of the gun is a piston rod 0 with piston D The piston is 
Mj|>]»hofr with a or opening r through which the oil 

paHscH on recoil The pressure inside the buffer, which would 
othc rwise vary with the varying \olocities ut each ]»oint of lecoil, 
18 (<juali/ed throughout by varying the si/e of the port E This 
IS done by inserting m the buffc-r an “eqtiali/ing strip* > of 
\arying section, over winch the port has to pass On recoil 
the rociH T which arc attached to tlie gun in rear and screwed 
into the flanged (yliudcr 11 in fiont, fouo back the front of 
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the Bpnngs S, whose rear ends butt up against the rear of the 
spiing boxes After recoil the springs return the gun to the 
fanng imition lo prevent their doing this too viokntly, the 
piston rod has a cylindrical hole in ft’ont which becomes tilled 
with oil on recoil Before the piston can come up against the 
front of the buffer, tins oil must be displaced by the “control 
ram G which checks the forward movement of the gun The 
c raclle trunnions resting in trunnion holes in the lower carnage 
allow of the elevation of tlie gun by the elevating gear K, which 
drives the elevating arc L attached to the cradle at M In Fig 6 
the lower carriage is almost entirely hidden by the gears earned 
UTwn it, namely the elevating gear K , the traversing gear K, 
wnich works a spur pinion gearing into the rack 0 attached to 
tlio jiedcstal P , the elevation inchcator Q and R foi recording 
the angle of elevation of the gun , and the brackets S which 
support the 6 inch armour jdatc T The whole weight of tlio 
lower carnage, cradle, and gun is taken by a horizontal ring of 
hard stool balls resting on the top of a massive forged stfel 
“pivot IT, the lower portion of which is shown supported m 
the cast iron pedestal V The elevation indicator consists of a 
sector Q bolted to the cradle trunnion To its edge is attached 
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Fig 12 — 1 Ian of hIiowi) 111 IJ 


a Tiutal tapt the other end of vnIihIi is fixid to the spmdb su]> 

I oiling a poinbr iiadnig angb s of elevation on tlu dium R Ah 
t 111 gun < b vatf s the tape m paid up the slai k being taken in and 
till iMMiiti r levolvi d by a ( lot k hjning 

I 111 ivfo stqht depi iids on the following jiiiin ijilo — If the gun 
luis a 1 1 itain h\i d charge and h< ight above the sta, tin n lor any 
position of a target thcie is only oni suitable eli vation of tlio 
gun to still 1 it ut the vvatii lino, anil only om suitable iinlination 
of tin Higlit bar, < arrying hind and fort sights to intersect the 
v\at(i lim at till sami point This is cfUi tid (tig 6) bv pivoting 
till siglit bar V to till iiadh atM The bar lias a viitiial aim \ 
rigidly liMil to it and the bottom of the arm vioiks in a cam 
groovt A iiMil to the mounting The <am groove is cut to siuh 
a shape tliatvvhin the gnu tuki s up any angle of eUvation the 
sight bar is ioutd to assume nuuIi an inclination that the line of 
the sights i utH thi water lino at the spot when tlio piojectile will 
hit it Owing fo flu riNO and full of the tide nowevir, the 
blight of till gun above the si i vanes but tlfis is allow* d lor 
apjiroximaitly by shglitly iltinng the position of the tam 

Suifi Carnaqts 'llu t\]Mcal sugo howitzer is the 
0 inch B L of U) ewt (I'lgs S 10) 

Sior i«c/i Jfowit er (\irrtaifc — s shows thi gun and cradle A 
mounted on its travelling i iringi from which it can be find up 
to aiighs of whilst in I’lg 9 tlu wbeel« have been removed, 
tlie trail B has bun lowtrul on to the juvot plate C, and seiured 
to a piv ot jdug M rowed into Die plate to the trail is fitted the top 
turnige 1) and v\hen the gun and iiadh arc mounted thus, 70 
tlevuliou <an bt given ^ Tlit gun itcoils through the cradle in 


which are two hydraulic buffi is suit by sile (Fig 10) the piston 
rods Jh of which are attached to tlio gun, so that tlu recoil of tlio 
gun draws the pistons J to the nar ('onsuUring now the light 
hufier only, forced in om with the piston and juston rod is a tail 
lod F of larger diameter than the i»iston lod This rod on recoil la 
dragged into the buffer, displacing some of tlu oil which entirely 
fills the cylinder The displacement of tlu oil forces the front of 
the buffers G, agaiiibt which list the real ends of the springs, 
forward, the front of the springs being jireveutod from moving 
by the rods H Altei recoil tlie springs expand sitting up a 
liquid pressure which acts on both faces of the ]>iston J Tlie 
lear face being the laigest, the piston and with it the howitzer 
are roturmd to the firing povition The elevating gear, which 
tan bo plaec^d on the lift side of citlier the trill or the to]> 
eairiago, aituates the an K bolted to thi left side of the cradle 
The mounting, as in Fig 8, is traversed by haiulNpikis, whilst 
111 Fig P, the ends of a chain which is jiassed round the capstan 
L aio attached to hold fasts right and left ‘With the gun on 
its tiavclling carnage an anchorage hufier M is used to cheek 
the recoil of the whole mounting, and spnngs to run it up again 

held Artillery — A great cluinge Lis lieen effected in 
the mountings for the field artillery gun liy the addition 
of brake gear and a non rttoil attachment designed by 
Sir Q Clarke The object has been by controlling the 
recoil of the carnage to increase the rate of fire, and reduce 
the labour of runnmg up Most of the Continental Powers 
have tried to attain the same object, the usual plan being 
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the adoption of aome form of plough attached to the 
point of the trail, digging mto the ground, and reducing 
recoil 

The design of field artillery guns and camagos is so absolutely 
limited by the weight that can fairly be put behind a team of six 
horses, that the field artillery equipment must necossanly be only 
a compromise 

Figs 11 and 12 represent the Mark III carnage for the 16 pr 
B Ih gun — Fig 11 in elevation, Fig 12 in plan 

IS pr Carnage — The trail A is built up of plate and 
angle steel There is a socket B for the handspike 
used in laying The axletreo C is of tubular steel and 
fastened to the breast of the trail The elevating 
screw £ is telesoopio, thus giving increased rapidity in 
laying It is worked by bevel gearing actuated by 
the hand wheel D Two rounds of ammunition are 
earned in each of the axletree boxes F, which are 
fitted as seats for the gunners The travelling brake 
consists of the shaft G with arms and brake blocks H, 
the whole being forced on to the wheels when neoessaiy 
by a system of levers and rods, actuated by the screw 
with handles J The arrangement for chocking recoil 
consists of a spade K attached to the bottom of a tek 
scopio case, containing spnngs L, and hinged under 
neath the breast of the carriage The spado is 
attached by a steel wire rope to a rod compressing a 
second set of springs in the steel cylinder M On . 
recoil the plough is forced into the ground The 
lylindor L telescopes, compressing the springs and 
allowing the carnage to recoil The rope simul 
taneouslT tautens and compresses the springs in M, 
which after recoil expand and return the gun to the 
hnng position 

Mowitain Carriages — The carriage for the 
2 5 inch gun is packed for transport on three 
mules One carries the axletree, a second the 
wheels and elevating gear, and a third the trail 
Each mule in addition carries a number of small 
stores It requires about ten seconds to assemble 


brake, a simple arrangement permitting it to be thrown on or off 
the wheels when dohired The wheels used in the field and siege 
service are of the Archibald pattern The limbers except in minor 
devils, are the same for carnage, caisson, and battery vaggon, the 
bodies of winch are made of metal The limber and caisson chests 
are the same, and are made ot wood covered with canvas and 
reinforced by iron Each is divided into three compartments, the 
end ones containing twenty one projectiles each in bronre sup 
ports, and tho middle one forty ti^o cartridges and two haversacks 
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the carnage 

ni United States 

The material of the 
United States artillery is 
divided into four general 
classes, namely, mountain, 
field, siege, and sea- coast 
guns 

The mountain artillery 
comprises the 1'66 and 3' 

Hotchkiss rifles, and their 
mounts and ammunition 
The field artillery comprises 
the 3" 2 and S'' 6 rifles, and 
the 8 C mortar These pieces 
are all breech loaders of gun 
steel, and have conical gas 
check seats, oylindrical 
iwdor chambers of larger 
lametor than the bores and 
connecting with them by a 
slope forming a scat for tho 
rotating band The tops ot 
tho lands at the beginning ot 
rifling are also cut away, 
forming a slope to allow tno 
band to be gradually forced 
to Its full depth in the nflmg 
These general features are 
followed in the manufacture 

Merbanlsm Rifle (steel UJ tons). A brewh plate P , ' xr , , 

rules consist or a tuoe ana qL cam links D gas chock disc H hinge-pin LB look bolt li tray UtcU citrh Ni spni lie tint lock 
jacket assembled by shrink , P, gas chwk K, R^, Rs rotating crank RL mtating crank lot k 

age Tho former gun is in 
tended for horse artillery, tho 
latter for field batteries In 
practice, however, the former 
|K>aes The field carnage is 
pounds It IS of the usuA type, 


— , RL rotating crank RL nitating crank lotk Rl rotating pinion 

BR rotating ring 8 obturating spindle , SB spring bolt S<. securing catch SL securing latcli bW spindle 
washers T t«y (console) IC, translating crank TL, tray latch TR translating roller IS translating stud 
V, vent-cover 


IS ffonerally used for all 
maao of 
having recoil on 


pur 


.Jo 

type, having recoil on the ground, 
whioh IS restrained 6y bowsing brakes fastened to the axle and 
This brake also serves as a travelling 


steel, weighing 1 300 
tli< 


engaging over the wheels 


The limber complete with ammunition weighs 1780 pounds, and 
tho caisson and limber complete with ammunition, 400J pounds 
The ordnance department of the army has designed a 3' hold rifle 
to supplant those nowin service, when a suitable non recoil cainage 
shall nave been selected It has also decided upon a 6' field 

S VII —.46 
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howitzer, the carnage for which will resemble the held carnage, The field artillery ammumtion comprises cast iron shell, 
and awaits the determination of the latter The data for these shrapnel, and camster A steel shell holding a larger bursting 
two guns are included in the tables at the end. The S'' 6 mortar, oltarge is also provided for the howitzer The canister, containmg 

consisting of a smgle forging of steel, is a short piece intended for 226 balls, consists of a hollow cylinder of malleable iron, the rear 

vertical fire against troo|>s protected bv entrenchments or irregn end closed by a oast head Around the case are several slits, 
lanties of the ground from the direct fire of field guns, and will be their ends overlapping to secure a thorough breaking up on dis* 
largely supplanted by the field howitzer The maximum range is charm There are several small holes through the head through 
about 8450 yards, and the charges recuired to cover all ranges which the gas enters on discharge, driving the balls forward and 
from 400 to 3450 yards are lour in numuer The carriage, weigh assisting in the destruction of the case The shrapnel contams 
iiig 275 pounds, is made of cast steel in one piece Elevation is 162 hara lead balls, assembled in circular layers, and held in 
given by a quadrant, and a clamp is provided to fix the mortar at position by cast iron separators, which increase the effect of the 
any elevation The carriage rests on a wooden platform, and is explosion by furnishing additional fragments The base is made 
restrained in recoil by heavy ropes attached to stakes in front of cast iron threaded to the interior of the cylindrical case 

Changes in azimuth are given by means of a |>oiiiting scale gradu Recent improvements have had in view the omission of the 

ated to T^sth of the range separators permitting the addition of a number of lead balls con 



Fia 2 -^Diagram of Broerh Mpchanlnm of 12 inch 13 f Rifle (hIooI, (li tonaX B breechblock BO bronze bushing 0, crank OB catch bolt D ^ check 
di8i U hinge ]>late HI, hinge pm M ti ay latUi catch Ni npiudlo nut N 2 locknut P giscluck iiad Rg Rj ludit rmhs B obturutin,« 
Hiutidlc HB, Hprinu bolt BDB epindle ball lx ariiig HG spiral gtai 1, tray (console) IB tray ball bearing IL tray latch V \ent>cover W worm 
w S worm shaft WHB, worm shaft bull bearings , WW, worm wheel 


tamed lu sti cl jackets The head of the shrapnel, containing the 
IMjwdi r ohambi r, is nmdo of cast iron, bored and threaded to 
receive the fuse Ihe body is made of a lap welded tube 
weakeued for fracture by gioovos in tlie sides 

Siege Artillery — This comprises the 5' rillo, the V howitzer, 
and V mortar, all brooch loading rilled pieces, following tlie 
genet al description of the field guns Excepting the mortar, 
which 18 a single forf,ing, they are constructed on the “ built up 
principle The rifle consists principally of ^ tube, jacket, and 
sleeve, the tube being unsuppoiled tor a distance of 56 inches 
from the rauzrlo The carnage for tlie rifle consists essentially 
of two steel flasks parallel to each other, connected by a bottom 
and top plate and transom The c image is similar in general 
design to the field carnage, exc opt that the trunnions of the gun 
are relatnelv much higher from the ground the axes of the 
trunnion beds l>emg 72 inches above the horizontal platform upon 
which the carnage rests The elevating apparatus is a double 
screw similar to that a the field carnage A limber is provided 
for travelling, which also serves for the howitzer carnage This 
and the howitzer carnage are mounted on a wooden platform 
weighing about 5100 pounds, and having a metal pintle to which 


the carnages are attached through the medium of a hydraulic 
cylinder to restrain thoir movemt nt in recoil, after which they 
are moved forward by handspikes The carnage weighs 2820 
pounds, and pornuts the gun to be fired at any elevation from 
minus 10 degrees to plus 88 degrees The howitzer consists 
essentially of the same parts as tlie rifle The carnage, while 
somewhat similar to that for the rifle, differs from it in that the 
howitzer is permitted to rocoil upon it, thus reducing the strains 
The piece is mounted on two trunnion carnages upon slides 
inclining to the rear and downwaids at an angle of 18^ upon 
which it lias a recoil of 6 inches Recoil on the slides is cliecked 
by hydraulic cylinders placed in front of the trunnion carnages, 
and in the rear by two courses of springs, one on each side, 
serving also to return the piece to the firing position The height 
of the trunnions of the piece is the same as tliat for the siege nfle, 
although in a more recent design this height has been reduced 
to 60 indies The wheels, weighing 375 pounds each, are the 
same as for the siege rifle The weight of the carnage, including 
the wheels and hydraulic brakes, is about 3000 pounds, and the 
howitzer can be elevated from minus 5* to plus 40* The T* 
mortar fills the need of the service for a piece for vertical firing in 
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•aiece operationa against strongly entrenched and covered positions, 
ana is adapted to use the same projectiles as the howitzer It 
•oonsists of a single forging with trunnions combined, whereby a 
oonstruotion of satisfactory strength with minimum weight is 
best obtained. The service requirea is to deliver relatively heavy 
projectiles at short or moderate ranges, to supplement the curved 
nre of the howitzer by vertical fire at medium ranges, and to cover 
the field at shorter ranges which are inaccessible to the howit-zer 
The projectile of normal weight is fixed at 125 ][^und8 having a 
velocity of 700 F S , with a maximum range of about 4200 yards 
The carnage is made of steel plate, and in its method of checking 
recoil and returmng the piece to the firing position resembles the 
howitzer carnage It is, however, not a wheeled carnage, but 
rests upon a wc^en platform to which it is fastened by cast steel 
clip plates bolted down Traversing is effected by pinch bars 
4^ngaging in teeth cast in the plates Elevation is accomplished 



•DUgram of Barbette Carriage for b IikU li L Ride 


by bars fitted into sockets bolted to the faces of the trunnions, the 
piece being clamped in any position by a screw through the left 
oap square The limits of elevation for ordinary fiie are from 
plus 80* to plus 65 The wooden platform weighs 3720 pounds 
and the carnage 1720 pounds This platform is not quite heavy 
enough to secure proper stability, at least in loose soil, but in 
view of the fact that it must be transported, reliance must bo had 
on matenal gathered near the place of use for a solid sub 
construction, to which the platform can be secured by means of 
holding down bolts provided for the purpose Oast iron and steel 
shell and shrapnel are used with siege artillery depending upon 
the results desired The slirapnel is similar to that desenhod for 
field artillery, except that a central tube extends from the powder 
chamber to the head of the base The 5^ shrapnel contains 280 
hard lead balls and other parts, making the number of pieces 
before firing 356 The howitzer shrapnel contains 890 halls, and 
a total of 461 pieces The mortar shrapnel contains 449 balls and 
other parts, making the total number of pieces before finng 550 
As an instance of the manner in which tnese shrapnel behave in 
service, it may be noted that in some recent finngs the howitzer 
«hrapnel gave about 800 dangerous fragments 

OoaH ArtilUry —The sea coast artillery consists of 5 inch and 


® (^'8 l)i 10 abd 12 inch rifles 

(Fig 2), and 12 inch mortars , with the exception of the mortars 
model of 1886, which ha\ e oast iron bodies in ith steel jackets, these 
aro built up of gun steel, and all aro Viroech loading with rifled boros 
The number of hoops has been suocehsively reduced, as steel manu 
faoturers have become able to make larger forgings and the 
greater length of tlie hoops much increases the stiflness of the 
guns In the 5 inch guns tiio tube is given an initial tension, 
in addition to that caused by the shrinkage ot the jacket, by 
heating and cooling from the iiitciior Tin re are also a numb(.r 
of 6 pounder rapid fire guns on ^^het 1. d eaniag< s and K> pound* r 
rapid fire guns on a form of pillai mounting Ihc 5 inch rapid 
fire guns aro mounted in baibotto ou pi Via mount carnages, 
similar to the Armstrong patUrn, and on pedtstal mounts, wliieh 
are very similar m all countries The 6 im li rajud fir* ^uns are 
mounted on pedestal mounts and on disapnoiTug tjrnag*s, 
arrangtd to bo mamciurLd by one man In 
the latter mounting rapidity of hie is sonu 
what sacniiced for coM,r but six or seven 
rounds per minute can be atlaimd 
The 8 inch, 10 ineh, and IJ inch rifles are 
mounted on barbette or disajipoanng 
carnages, depending upon tluir situation 
The barbette carnages are all of the same 
design, and differ only in si/e and weight 
(Fig 3) They arc of the i entre pintle form, 
ind consist essentially of t>\o snlo framts 
mounted on a turn tabic, and a top carriage, 
lonsisting of trunnion beds and ncoil 
cylinders Where strength permits a 
superior quality of cast iron is us« d for the 
oonstructioii of the larger parts The turn 
table proper for all carriag* s consists of an 
upper and loi\er roller path between whieli 
aio forged steel eoiiual roll*rs, securely held 
m place by coiicontric distance rings fhei 
top carnage rests, on each side, on steel roll* rs 
mounted in U shaped recesses in the tops of 
the side fiauics, which have an inclination 
upwards and to tlio itar of 4 The piston 
rods pass through lugs which project up 
wards from the fiont ends of the lails, and 
are secured by the m c essary nuts and chec k 
nuts The front surlico of these lu^^s nnd 
rails IS planed as a shouldc r for a shu Id to 
protect the cannoneers, which has not y»t 
neon supplied During ncoil the justons 
itmam stationary, the top c imago with its 
eyhndora being drawn over tlnm llio 
energy of recoil is taken up by the uniform 
resistance which the licpnei in tlie^ cylinders 
offers to being driven thiough varuiig 
orifices caused by throttling bars, whoso 
inner surfaces arc curved After recoil, tho 
gun returns to tho firing position by tho 
action of gravity 

The gun is pointe d in azimuth and cleva 
tion by suitable gearing A crane is pro 
vided for raising the projee tili to the breech 
of the piece, anel a loading platform of suit 
able dmiouBions to permit the op* ration of 
loading to be performed by the necessary 
number of men, is attachea in roar Tho 
carnage permits tho gun to bo traversed 
320 , and el* vated from minus 7 to plus 16 
Tho gun can bo laid by moans of a telescopic Bight attiched to 
the right trunnion, or to a standard on the right side frame, or 
by the indirect method 

The disappearing carnages are of tho ** Buffington Crozier 
type (Fig 4) The turn table, chassis rails, or side frames, 
and top carriage, are similar in general design to those for 
barbette carnages Tlie trunnions of the gun rest in trunnion 
b( ds at the upiier ends of the gun lovers, which are pivoted m ar 
the middle point upon an axle resting in beds in the top cainago 
The lower ends of these levers arc joined to a steel crosshcad, 
from which tho counter weight is suspended This crosshcad 
clips over vertical guides cast on tho inside of tho chassis rails, 
by which it is constrained to move m a Mrtical direction 
Ratchet teeth aro cut on tho front faces of the dips to be eaught 
by pawls pivoted to tho chassis rails, and m this way the counter 
weight IS held up, nnd the gun is provontod from returning to the 
firing position alter recoiling Tno counter weight is just suffi 
cient to raise the gun to tlie firing position wlu n loaded The 
energy of rocoil is absorbed as described for barbette carriages 
Equality of resistance in tho cylinders, as m tho barbette car 
riages, is obtained by connecting their prossuro ends by an 
equalizing pipe Pointing in azimuth is performed by suitable 
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WBIOUTS DIMENSIONS Ao. 


ValKht 

Total 

Ijonffth of 1)010 
rMaxlmum diametor breech 
Diameter of inuzrle 
Diainoter ot truunlona 
IjenKth of truunlona 
Diatance tnitwrimi rim l)aN«*N 
JUiatauH) of axia of trunnioua firou) nnu/!o 

( Number of grooves 
Width 

Depth , , 

Width of lands 
Twist 

, { Diameter 

Powder } » 

cban.l»r 

Total lapacily of bora 
Kind 


Rifling 


i Founds 
(Tons 
Feet 
Calibres 
Inches 


Imh 
< olibreH 


Projectile 


Weight filled 

Ratio weight to weight of niece 
Weight of bunting charge rifle powder 
Uugth 

\^H«ctlonal density ^ 


Traiel of shot 


Inches 

C able Inches 


Pounds 


Pounds or ors 
Calibres 


Inches 


f Drown or Black 


I Smokeless 


I Kino 


Powder 


Weight (see note) 
Density of loading 
Muzrle velocity 

i Maximum pressure per square inch 
j Muirle energy 


t 


1 enetratiou 
! in steel at 
(De Marre 
Form ula 
normal im 
part) 


MurzU) 
lOOO yards 
•>500 
8 00 


Pounds or ozs 


F8 
h 8 

Pounds 
Foot tons 
Inches 


MOUNTAIN ABTILLBRT 


nOTCH 

K1IM 

1 65 INCH 
D 1 
Rii-cr 


I Ouse 


0 U1 1 81 


8i 2 

Mortar 


r»u 

0 8127 

0 8416 

1 460 
1 818 

18 840 
18000 
20 6 
28 0 
1 0 
1 S 


IloTonstw 
S iHCii B L. 
Ring 


216 

8 76 
18 0 
67 
8 04 
2 id 
2 44 
700 

26 5 
24 

0 *76 
OOJ 
0 117 
1 In ‘>6 59 

316 
8 72 

27 1** 
292 0 


FIBLD ARTlliUBRT 


I 

iBhell 

1* 

A 

6 H* 
86 

170 


Hhr 

12 

1^* 


1 70 


170 


8C2 

I K Granular 


14 0* 

00 

O28<0 
870 
SR5 
1)000 
18 500 
68 0 
65 2 
14 
1 5 


8 nroH 
BL 
RirLK 
Modkl 
1808 

8 2 uroH B L Riflis 

Se-IMOH 

BL 

RlfLE, 

Model 

1891 

8 6-ihob 
BL 

Moetae 

Model 

1S90 

6 inch l! I 
Howirrru 

MODKI |Sf)b 

Model 

1886 

Modxie 
1890 AND 
1890HI 

Model 
1897 ^ 

885 

829 

794 

880 

L200 

246 


112) 

748 

7 66 

7 81 

7 81 

7 79 

2 05 


6 W 

28 0 

26 0 

25 2 

26 2 

28 5 

58 


12 0 

88 

9 66 

90 

90 

98 

78 


118 

4 5 

61 

60 

6-0 

6*0 

54 


70 



88 

88 

88 

PB 

88 





2 25 

27 

27 

80 

26 





Of 

95 

9 


96 

95 





004 

67 '’19 

67 86 

67 2,) 

14 6 



24 


21 

24 



*6 


20 



80 

0 2027 

08 

08 

08 

0 5162 

0 4454 



0 08 

0 06 

0 04 

0 04 

0 04 

0 045 


00 

010 

0 llbS 

01188 

01188 

01188 

012 


01 

1 in 60 to 

1 in 80 

1 in 60 to 

1 in 60 to 

1 In 60 to 

1 in 40 to 

1 in ;0 t 

1 in 25 


lin25 

1 In 25 

lln25 

lln25 

1 In 

8 2 

8 8 max 
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t Kaxlmum The weight of charge varies with the range for issuer in bi^k theaversKC 
charge Is assumed to lie } the maximum 

t The kind of powder varies with Uie range 
f For 800 pound shell 
I Without Ihze 
^ Gun cotton 

^ The use of the 16| tb projectile with this rifle is to be discontinned The charge for 
this prqjectile was 12 87 ozs smokeless ponder resulting in a velocity of U'^O K S with a 
pressure of 85 000 lb per square inch* 

6 For 1000 pound shell , with the 800-pouad shell the velocities are 11.^0 and 1S2 F B 
with brown and smokeless powder respectively 
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gofliring The gun le elevated and depressed by means of a rack 
on the cliassis railSf connected to the gun by two long arms , any 
movement of the rack up or down is thus communmated to the 
gun While theory requires, in order that the gun shall always 
return to the same angle for loading whatever may be the hniig 
angle, that the rack and its guide ^all ho struck with a radius 
equal to the length of the elevating arms, using the point ot 
attachment to the gun in the loading position as a centre, the 
ixpcnse of manufacture has made it a{ suable to make them 
straight These are so placed, however, as to cause only a slight 
\anation in the loading angle, which is about 4 Ammunition 
IS served to the gun on ammunition trucks p# miitting the pro 
jectile to bo raised to the proper height for loading and to be 
given the same inclination that the gun has in the loading posi 
tion The gun can be pointed by means of indirect laying or of 
a telescope sight placed on the right trunnion or on a sight 
standard attacned to the rear of the carriage at such a height 
as to look over the interior crest 

In these carnages the centre of gravity of the gun counter 
weight system moves some distance to tiio rear, greatly relieving 
the firing strains The character of motion also permits the 
muzrle to project some distance over the interior crest From 
the fact tliat the lower ends of the gun lovers are constrained to 
move vertically, and their centres nearly horizontally to the roar, 
the path ot tlie trunnion of the gun is an ellipse Th« breech of 
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the gun, being connected by a fixed arm to the elevating rack, 
travels in the arc of a circle The oombination of these tw<y 
movements causes the muzzle of the mn to move almost directly 
to the rear, parallel to the superior slope, until it has MAsed tha 
intenor crest, when it turns suddenly downwards These car 
riages are hardly more comphoated than barbette carnages, 
having the same hydraulic cylinders and the same slide rails 
There are no valves and no fluid under compression, except during 
the instants of recoil, and after long standing they can ho pre 
pared for immediate use by simply &iiig the cylinders with oil 
The character of motion has other advantages besides that of 
causing the piece to describe a suitable path m recoil The top 
carriage staHs with only about one half the acceleration of the 
piece, thus diminishing the shocks and strains brought Ufion it 
and the gun levers At the beginning of the motion, when the 
gun has its greatest velocity, the counter weight has relatively 
the least, so that the latter starts from rest very slowly, and the 
o{)oratiou brings no sudden or undue strains upon any part of 
the mechanism 

The barbette and disappearing carriages are manoeuvred and 
loaded by hand power Electric power may be applied if desired 
Guns mounted on the former carriages have not quite the rapidity 
of fire of corresponding calibres on disappearing carriages This 
IS due to the fact that guns on the latter carnages always return 
to the loading position with the proper loading angle, while on 



I iQ 4 — UluKraiii of Disappearing Carriage II for 10 lucli B L Rifle 


the former they must bo brought nearly to a horizontal position 
fur loading, the operations of v Inch are jiertormed on a platform 
at some distance horn the ground, to which the charge and pro 
jcctilo must bo raised at each discharge Recent trials with 
disappearing carriages indicate that ten rounds can bo fired from 
8 inch guns in tweh o minutes, from 10 inch guns m fourteen 
minutes, and fiom 12 inch guns in seventeen minutes, meaning 
in the latter ease that 14,500 pounds of ammunition are handled 
for the ton rounds 

There are two kinds of mortar carnages, designated respectively 
as “model of 1891 ’ end “model of 1896 The former is of the 
‘ RaskasofT, Easton, and Anderson type, in which two triangular 
Hide frames are mounted on a turn table, and the mortar recoils 
downwards and to the roar at an angh of 50 to the hoiizon, the 
mortar being held in the firing position by two columns of springs 
placed in spring cylinders cast in the side frames The turn table 
of the model of 1896 carriage (Fig 5) is similar to that of the 
model of 1891 The top carnage or saddle iij whieh the mortar is 
mounted consists of two arms connected by a heavy web, molmed 
to the roar and upwards at an angle of 45* The upp( r ends of 
the arms form the trunnion beds, while the lower ends are held 
by a fulcrum shaft attached to the turn table The saddle is 
supported at a point about one third of its length from the 
fulcrum by five columns of double springs arranged m a row side 
by side The recoil is chocked by two bydiaulio oyhndora, one 
on each side, the pistons of winch are attaohed to the cradle near 
the gun trunnions The action of the carriage when the piece is 
fired 18 as follows Tlie saddle revolves about its fulcrum to the 
rear and downwards, carrying the mortar and compressing the 
spring columns As the piece moves down the two crank pins 
force down the orosshoads and piston rods until the resistance of 


the hydraulic cylinders stops the motion The springs, acting 
against the saddle, reverse the motion and raise the piece to the 
filing position The mortar must be brought to a horizontal 
position for loading, and the shot is served to it by means of a. 
truck, passing the shell direct from the truck into tm mortar 
Ammunition — Armour piercing shot and shell are used with the 
rifles, the difference between them being as regards penetrative 
power and intenor capacity for high explosive charge Deck 
piercing and torpedo shells, weighing 800 and 1000 pounds, are 
used with the mortars, depending upon the range The heavy 
torpedo flholls are 4^ calibres long and are designed to carry a 
large bursting charge, so as to have great effect on striking in 
the vicinity of a battleship The extreme range of those mortars 
18 about SIX miles, but they are intended to cover all ranges by 
variation of charge and projectile and angle of elevation 
Breech Mechaniam$ — In all of the guns, except the mountain 
guns, the breech mechanism belongs to the interrupted screw 
system, using the plastic pad for obturation excepting only the 
8 6" mortar, which has the “Freyre check In the guns of 
larger calibre the gas oht ck cups are replaced by split rings, 
which are slightly larger than the conical seats, and are sprung 
together by being forced into their places In action they are 
held against the walls of the gun by the plastic pad, thus pre 
venting an escape of gas In the field ana siege guns the block 
IS carried in a ring, which supports it when open Rotation is 

f iven by moans of a handle fixed or pn oted near the top, and the 
lock is withdrawn through the earner nng and swung open by^ 
hand The breech blocks of the nfles of dd model and of the 
mortars are rotated by means of crank handles, and withdrawn 
from the piece on to a bronze tray by means of a screw, and aro 
then swung open by hand In the latest improved mechanism th» 
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oontmuouR movement of rotation, translation, and swinging of 
the block and tray are effected by the operation of a single 
crank The newer meohamsma for field and siege material will 
conform to those for the rapid fire gans, where the block is opened 
by the single movement of a lever, of which there are numerous 
similar types 

Wire Oun^ —Several systems of wire spins have been tested in 
the United States with a view to tbeir adoption All have failed 
under test, or have had objections whicn wore not overcome, 
excepting the Crozicr, in accordance with which a 10 inch gnn 
was constructed and exhaustively tested at the Army Proving 
Ground The test of this gun was highly suooessfhl, but up to 
1901 none had boon installed in fortifications 

Meane of Sighting — All field, siege, and sea coast guns, except 
mg the mortars, are provided with both open and telesoojuc sights 
The mortars are pointed by indirect laying, elevation being given 
by a quadrant The telescopic sight is somewhat similar to the 
Scott, erecting the imago and having a larger field For the 
rapid fire guns a bar sight is used, having a peep sight and a tele 
scopic sight side by siae Electric night sights are also provided 

Puzee — Three kinds of fuzes are used t the base percussion, the 
point combination time and percussion, and a detonating fuze for 
nigh explosive shells Tlie first is used with all shells not con 
taming high explosive, and the combination fuze is used with 
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shrapnel alone There are two sizes of the latter fuze, one burn 
ing to 15 seconds and the other to 28 seconds The former is 
adapted to high velocity fire with field and siege guns, and the 
latter for firings with the field and siege mortars and the siege 
howitzer These fuzes art giaduaUd to sixths of seconds This 
method has been preferred to one giving the range in yards, since 
interchange of fuzes in pro]octiles for guns of 
dinerent calibres The fuzes for the fitdd projec tiles and 5 inch 
shrapnel arc issued and transpoited with the projectiles ready for 
firing The remaining fuzes for siege and sea coast service are 
packed in tm waterproof cases for sr parato transportation to he 
inserted in the projectile at or near the firing grouini 
Poioder —The sphero hexagonal black powders and brown pus 
matio iiowder m store will bo used principally for practice until 
the supply IS exhausted, alter which smokeh sh powdcis will alone 
bo supplied Many e\pcriment8 to determine the most suitablo 
smokeless powders have been made since 1890 At present that 
which appears to meet with most favour is a puio gun cotton 
powder made from cotton, of whu h only about 1 per u nt is lu 
soluble This has a cylindrical multi perforated giaiii the size 
depending upon the calibre All powders are stoud in hoiniotic 
ally sealed cases to pi event deterioration 
liigk hxplonves — Vaiious high explosive charges for shells ha\ e 
been recommended and provisionally adoj)t(d, but tins nmttei* 
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rannot as yet bo considered settled Iho war witli Si)am caused 
renewed activity in the field of invention, and recent experiments 
indicate two or thico promising explosives for shells of all calibres 
to replace gun cotton, which is now used 
Itange J*%nder^ — Tlie only range finder thus far issued is the 
' ‘ Lewria Depression Range and Position Finder, of which theie are 
two types The t>pe “A is an instrument weighing about 700 
pounds, designed for permanent installation on a concrete founda 
tion at a considerable distance from the guns of a battery A 
complete automatic replottor is carried on the table of each in 
strument, by the use or w hich the observer can instantly convert 
the range and direction of the target as read from the instrument 
into the corresponding range and direction from the gun itself 
The corrections necessary for effects ol curvature and normal 
refraction are made in the construction of the range scale, and 
corrections for changes in tide and abnormal refraction are con 
trolled by the observer through mechanical devices The type 
B instrument is light and portable, and somewhat resembles a 
transit in the ease and quickness of its adjustment This ty])e is 
designed as an emergency instrument, to be used in case of accident 
to the type “A, or w hen the lines of communication between the 
mam position finder and the gun are broken The accuracy of this 
instrument is not so great as that of the larger one, but the error 
in range is said not to exceed 1 per cent up to 8000 yards 

(C B w) 

IV Other Powers 

The readiest method of presenting mformation in regard 
to the ordnance of foreign countries is to take the descrip- 


tion of the British ordnance as a basis, and to state the 
principal differences exhibited in others It is in a com 
parison of strength that the inteust really lies The 
following are the chief dements to note as indicating 
power m various ways — 

Muzzle Fnerqy — This is an expression for the aetual 
blow delivered by a piojoctilo leaving the nmz/lc of the 
WV^ 

gun It IS written , W, on the British system, being 

the shot weight m lb, the square of vcloeity in feet 
l>er seeond, and g the force of gravity in feet per second 
The result is divided by 2240 to convert pounds into tons, 
the blow being most conveniently expressed in loot tons, 
z e , the number of tons that could be lifted through one 
foot by the energy of the blow if applied m a suitable 
shaiie A comparison of energies is then a comparison of 
the blows delivered The cost of manufacture and the 
necessary provision for the carriage of a gun mainly 
dejiend on its weight, and the simplest estimate of tha 
success of any gun, as an investment, is the blow produced 
for each ton of metal This is obtained by dividing the 
total energy by the weight of the gun in tons The 12- 
inch wire gun, Mark IX , gives 718, and the old 12 inch 
muzzle loader only 273 foot tons jier ton of gun 
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Fire Energy per Minute —The introduction of quick fire 
mtide it imperative to consider speed m any comparison of 
efficiency lliis is done by multiplying the energy of the 
blow by the number of rounds dchvered in a minute, the 
result being the total hitting or energy per minute Thus, 
a 6 inch Q V gun, with a muzzle energy of 4840 foot 
tons, if it lirtH three times in a minute, has an energy per 
minute of 14,520 foot tons 

With these remaiks the comparison of energies and 
other data given in tables will be intelligible As, ho\^ 
evtr, continual progress is made, it may be ^ell to direct 
attention to certain annual publications giving trustworthy | 
information The Austnan Marine Almwmck^ published 
at Pola, 18 the first authority on Continental armaments , 
Much of its data is oflicial, but not by any means all, and, » 
in common with all works, it is apt to be specially behind ^ 
hand in llussian guns Ihissiy’s Naval Annual gives 
official figures obtained directly concerning British and 
American guns, as wdl as Llsi^uck, Kru])p, Hchneidei- 
Canet, and Vickers Q h guns Its figures on Continent il 
guns are taken from the Tola Annual^ with occasional 
coructions obtained from other sources 

Ficnch guns closely resemble British M Canet, the 
hading J rcnch constnutor, was formerly on the staff 
of Mr Yi\isHoui ol Llswick, so that it would naturally 
be suppose d that considerable similarity in design might 
exist (^uiet has jmshed length farther, especially for 
coast hcivjce guns, than is thought desirable by most 
authorities Though both Blswick and Krupp guns have 
bec n iriidc of enormous length for ex jiei imental purposes, 
to calibres loi heavy and 50 for light guns is their limit 
for service length, while (^anet’s tables give lengths to 60 
and (wen 80 cabbies In one ease a (Janet gun shows a 
mu//le velocity of 1J81 fs This, however, is only a 
design, not an existing gun Doubtless it could be 
acliic \<d, but the epustmn is i^hethcr the inconvenience in 
length docs not coiintei balance the gam in velocity The 
mu//lc velocit} of hicmh guns generally is higher, and 
the pio]ectilc lighter, than m British and (lermanguns 
In many tables the velocities of the hunch guns are only 
estimated, as is obvious from the roundness of the numbers 
when expressed in me ties, and in the i(i>etition of the 


same exact figures for many guns in tables converted 
into Bntish units German heavy jpns made by Krupp 
are of al>out the same length as Bntish pieces of 
same calibre, but generally discharge heavier projectiles, 
the velocity being lower The following table gives a 
comparison of the most powerful guns afloat in Bntish, 
French, and (^rman battleships, an Amencan piece bemg 
added — 


Nation 

Calibre 

In 

luchea. 

Weight 
of Gun 
in tone 

Bore in 
calibre 

Weight 

Shot 

intb 

Mnsxle 

Velocity 

in 

ft. tec 

Mtuale 

Eneiigy 

in 

ft tone. 

Eneiigy 

per 

Ton of 
Gun 

Uritish wiie 

12 

46 

35 4 

850 

2367 

83 020 

718 

l^iench 1 

12 

45 9 

40 

043 8 

2625 

80,750; 

670 

German 

1102 

43 4 

40 

562 

2J62 

20.760 

501 

USA 

12 

45 2 

1 85 0 

1 1 

850 

2100 

26,985 

575 


There is a Gorman 12 inch gun, but of an old type, 
giving inferior results and not mounted in the newest 
ships, so that the 11 inch is a fairer representative piece 
It may be seen hero that the British gun hits far the 
hardest blow and shows the greatest energy per ton The 
United States gun most closely resembles it It may 
fairly bo asked whether the supeiionty shown in this table 
18 not due to the fact that the British gun is more sovorcly 
taxed The reply is, that supposmg the pressure to be 
somewhat greater m the Bntish piece, the wire construc- 
tion has been found to be considerably stronger than the 
ordinary steel tube The weight and length of the piece 
are also slightly in excess of that of the United States 
gun The 100- and 105 ton guns of the Italian navj, 
like the British 110 ton guns, are not now considered such 
good weapons as the last 12 inch guns With regard to 
the heavy guns of othei Powers, no trustworthy data as to 
the newest Kussian guns exist, but their latest battleships 
carry 1 2 inch guns, which may l>e assumed to boar a close 
resemblance to the abo\ e As wire construction has been 
adopted, it would be safer to credit Russia with guns of 
the same powei is the Bntish than to guess at a lower 
standard The following table shows a comparison of 
typical Bntish, French, and German guns such as might 
foim the primary armament of armoured cruisers — 


Nat ion 

( Hllbio 
in 

inchwH 

Weight 
of Oun in 

tOUN 

I « nglh 
of Born in 
tallbrett 

Wi IMit 
of Shot 
in Ri 

Mu/rle 

V eltKity 
in 

ft enca 

Muzrle 
Energy in 
ft tona 

Energy 
I>or 1 on 
of Cun 
ft tons 

Perforation wrought iron in ins 

At 

Tnu//le 

At 

2000 ycle 

At 

8000 yds 

Uritisli wire 

9 2 

25 

40 

380 

2347 

14 520 

681 

27 6 

20 7 

18 0 

1 ronch 

9 15 

22 4 

40 

317 6 

2625 

15,170 


29 4 

20 6 

17 2 

Ct nnan 

9 16 

25 4 

40 

474 

2067 

14,050 1 

553 

26 8 

20 0 

17 7 


The ve hx ity of the I reneh gun (800 metres) is doubtless 
only estimated, nine guns in the table having the same 
identical loiiiul figmes Practically it might probably 
prove to bi somewliat less than hero shown Taking the 
tiguies as they stand, the hie nth piece looks best at the 
muz/le>, A\hcrt its energy is highest, and its energy per ton 
of gun IS m uh 20 jiei cent bcttoi than the othois At 
2000 >ards, howo\tr, the Britisli gun has ])asscd it in 
]>enetrition, and at 3000 xaids the Oormaixalso, owing to 
the lesistiintoof the air telling more on the light pioiectilc 
Italian and Japanese guns, i)emg pnncipilly supplied by 
Flswiek and Krupp, closed resemble the Bntish and 
German armaments In some e uses Flswick supplied to 
lapan rather longer putts and QF guns of larger 
calibre thon had at that tune been adopted in the British 
sorvu 0 In short, the newe i I ipanese ships are likely to 
be m the very front in power of armament Austria, 
Htdland, and Denmark have obtained their most jiowerful 
and newest guns from Kiupp, although the two latter 


countries have some Elswiek guns The same is generally 
true of Sweden and Norway, China, and the South 
American Governments The latter are chiefly remark 
able foi cruisers obtamed from Elswick, mounting Qi 
batteries of extraordinary power The energy of fire per 
minute of the broadside of these cruisers is enormous 
W ith regal d to heavy guns, then, the state of matters 
may bo summed up thus — The oidnance of foreign Powers 
closely resembles that of the United Kingdom, the greater 
number of guns being furnished by Krupp, Elswick, or 
Canet New guns differ but slightly in proportions, and 
therefore when similarly charged debver similar blows, but 
experiments indicate that the wire construction adopted 
in Great Britain, and to some extent m Russia, mcreases 
the strength of the piece Consequently, such guns are 
capable of delivering harder blows than others when all are 
worked to the same limit of safety 

Probably the most imj^iortant guns at the present time 
for naval warfare are not the heavy primary guns, but 
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the heavier dasses of Q F guns mounted on broadside or i 
isecondaiy armaments behmd medium armour The reason 
ior this 18 that the blows dekvered by the heavy primary 
.guns are comparatively few, and the light unprotected 
guns may be too much exposed for them to be manned m 
close action, while their small destructive capacity limits 
their scope to unarmoured structures. In the idoption 
oi this important class, % e , the more powerful Q F guns, 
Great Britam took the lead, the first pieces made at 
Elswick having been pro|)osed and designed by Sir 
Andrew Noble In 1886 Elswick had 30 pounder Q F 
guns In 1890 Krupp and Gruson, and doubtless 
Oanet, had perfected light Q F guns , but the appear- 
ance m 1888 of 4 7 inch Q F pieces in the armaments 
of the Iftle and Trafalgar^ and of those of 6-inch, 
<lischargmg 100-fi> shells, in the RamxUitu class in 1890, 
marked a great stride m British naval armaments The 
French at that time had only small 65-mm (2 57-mch) 
<2 F pieces, discharging a shell weighing 8| fi) m the 
Camot^ and Germany had 10 5 -cm pieces m the 
Jhandenbwrg class Nor was the advantage limited to 
priority m time From an early date Elswick guns were 
laid by sights on the fixed part of the carnage, so that 
the eye would be nght on the sights, undisturbed by the 
recoil of the gun. This feature, on which special stress 
was laid some years afterwards m the French parliamentary 
discussions, was found in very few Q F guns even in the 
Chicago Exhibition in 189 1 Now thmgs are greatly 
changed Germany shows the entire armaments of her new 
turret-ships as Q F guns, including the 9 4 inch pieces of 
the turrets, and France shows 6 4 inch Q F guns in her new 
cruisers and battleships In the British navy some of 
the features of quick fixing are embodied in the heaviest 
jiieces, mcludmg the 12 inch, which probably compares 
well m Bjieed of loading with foreign guns of the same 
talibre, but quick firing proper is considered to cease m 
Jiiiigland when the projectile becomes too heavy for ready 
manipulation by hand , and this consideration has caused 
the 6-mch gun Q F armament to be retained up to the 
present time, although Elswick has long advocated the 
8 inch embo^ed in the armaments of Chilian and other 
cruisers At the present time a Q F gun of about 7 5 
inches calibre is likely to be adopted m the British navy 
The important matter is the relation of the power of the 
•Q F gun to the armour protecting that of the enemy, and, 
conversely, of the enemy’s fire to British protection So 
far the advantage on the side of the British armaments 
has been so marked that it is hardly too much to say that 
their Q F guns are able easily to attack those on nearly 
ill foreign war-vessels with success, while well protected 
themselves from counterattack The official tables of 
Bclmeider-Canet QF guns begm at 37 -mm (1 46 meh), 
and extend up to 2i-cm (9 45 inch) Those of Krupp 
begin similarly at 37 mm. (1 46-meh) and extend to 30 5- 
cm (12 01-mch) In short, all now apply means for 
increasing the siieed of fire to all guns, but their means 
gradually cease to bo applicable as the calibre increases 
Land Service Guns — Siege guns in many cases corre- 
spond with the heavier Q F guns mentioned above, so that 
the pieces deserving notice are the field guns, mcludmg 
howitzers. The most important feature is the application 
of quick fire , and as it is necessary for quick laymg that 
the gun should not recoil or depart far from the direction 
in which the previous round was laid, field guns which are 
free to move mstead of bemg on fixed mountmgs require 
brakes to check their recod , so that one necessary element 
in the power of field artillery is an efficient brake The 
gun generally has a measure of recoil and recovery pro- 
vided by moans of a recoil cylmder fixed m the carriage, 
the latter being checked from running back by a spade, 
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rope, or other brake France up to 1902 kept its newest 
field equipment secret, but it is known that Q F guns exist 
in some proportion, and the calibre is said to be 2 95 
mches. The gun acts on a recoil cylmder on the carriage, 
and the latter has a strong spade brake fixed on the trad. 
Germany has completely introduced Q F field guns , the 
gun breech opens to the side on the wedge system It 
seems doubtfid if it is nearly as quick as some systems 
There is no recoil cylinder on the carriage, which is 
checked by rope and spade brakes The gun ordm inly 
fires shrapnel shell, but high explosive shells with a wide- 
spreading burst are issued, to seiuli l)elnud co\er and 
act as a substitute for a howitzer shdl In Austtia the 
existing field gims have been improved and modified for 
temporary need, so as to aehievc about fi\t rounds jier 
minute, a spade brake is used Bussui has mtroduced 
quick fire mto her field eqmpment The carnage is checked 
in recoil by a spade brake There is aKo a sliding 
arrangement, and a system of mdiarubbor pads in the body 
of tlie carriage The gun is kept secret, but is wild to 
fire from four to five rounds a minute Italy, S[)ain, and 
Belgium have expenmentod with Q F guns (eon) 

OrdUp the ancient Cotyora^ a town on the north 
coast of Asia Minor, between Samsun and Kerasund, con- 
nected with Sivas by a carnage road, and with Constanti 
noplo and Trebizond by steamer Population, 5800 (900 
Moslems, 3000 Greeks, 1900 Armenia! s) 

OrobrOf an ancient town of Sweden, neir the west 
extremity of Lake Hjelmar, 124 miles wist of Stockholm 
by rail It has a considerable trade m iron by way of tlie 
lakes lljelmar and Malar Population (1880), 11,785, 
(1890), 14,517, (1900), 22,013 

OrO-drOSSingfa — When the nnnei hoists his ore to 
the surface, the eontamed metal may be either m the 
native umombmed state, or combined with other sub 
stances forming minerals of more or less complex com 
position In both cases the valuable minoral is always 
associated with minerals of no value The province of 
the ore-dresser is to separate the “values” from the wiusto 
by mechanical means, obtainmg thereby “ concentrates ” 
and “tailings” The province of the metallurgist is to 
extract the pure metal from the concentrates by ehcimcal 
moans, with or without the aid of he it The re arc also a 
number of non metallic minerals which do not have any 
value, or at best do not reach their highest value until 
they have been subjected to some form of muhauKal pre 
paration, among them are diamonds, giaplutc, corundum, 
garnet, asbestos, and coal Ore-dressing, for the purposes 
of this article, may bo divided into three parts (1) pro 
perties of minerals which render aid iii their sc paration , 
(2) simple operations, (3) operations combined to form 
processes or mills 

(1) The epeafic gravity of minerals varies greatlj, some 
being heavy, others light The rate of settling in water 
18 affected by the specilic gravity in this way 
of two particles of the same size but different 
specific gravity, the heavier settles more rapidly than the 
lighter, while of two particles of different sjiecific gravity 
which settle at the same rate m water, that of higher 
s|>ecific gravity is of smaller diameter than the other 
The same statements are true in regaid to settling in air, 
and in rcgaid to momentum in air when the particles ire 
thrown out in a horizontal direction Colour^ lu'^in^ and 
fractwre are of eajiecial value m hand picking, to aid the 
eye in selecting the mineral sought Instances are, of 
colours, the white of quartz, the pale straw colour of fold 
spar, the dull yellow of hmonite, the brass yellow of chal 
copyrite, the pale metallic yellow of pyrites , of lustres, 
the vitreous of quartz, the adamantine of diamond and 
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conifwitoi the resmouB of blendoi the earthy of limonite, 
and the metallic of pyrite , and of fractures, the cleavage 
planes of feldspar and galena, the conchoidal fracture of 
quarU and pynte, the granular of some forms of magnetite 
and blende Magnetum is a most direct and simple 
method of separating minerals where it is available The 
discovery that by the use of electro-magnets of great power, 
minerals formerly regarded as non magnetic are attracted, 
lias made it iKissihlo to separate several classes of minerals 
present in an ore, for example, the strongly magnetic 
mineral nuiy first l>o taken out, then the mildly magnetic, 
and last the weakly magnetic, the non magnetic being left 
behind ads when brightly burnishi d partieles 

of gold issuing with the sand from the stamp mill come 
m contact with an amalgainatt d copjier plab , for they are 
instantly plate d with mercury and adh( re to the copjicr, 
while the sand is camid forward by the water In this 
way a very jx^rfoi t separation of the gold from the sand 
IS eficebd In the Houth African diamond fields it has 
boon found that if th( diamond Ixaiing sand is taken in 
a sin am of wab r ov( r a smooth surface covered with a 
suitable coating of gn am , the duiinoiids will adhere to the 
griiiHi wlnh tlic» sand (Irns not Decrejntation is the pio- 
[KFty poHstsHtHl by some niimrals of flying to jueees when 
heated suddenly If, for example, bhndo and baiite occur 
togetlur in a prfsluet where the grams arc about the same 
Hi/e, they cannot be scjiarated by wabr, iKing of marl} 
the same s|h eitic gravity, but wh( n dro])pod upon a hiati d 
iron plat< , the liarib fln s into small partieles, and can thi n 
be H(parat((l from the blende by sifting This principle, 
how( v< r, can only rartly lie appln d 

(J) The cone ( ritratiou of ons always proceeds by sUps 
or stagts Thus tlie oie must Ik (luslud btioro iht 
iiuiK rals can be He{)arab<l, and certain pie 
op§ntlonM bminaiy steps, smh as si/ing and classifying, 
must pr< a chi the iinal ojk rations wliidi produce 
the finished (omtntrabs The more important of these 
simple OiM^ations will now bo described 

The ore as mined contains the valuabU nunc rals 
attiulud to and enclosed in lumjis of waste lock Ihe 
province of ntishuK/ or disintt giating is to 8c\(r or 
unlock the values from ilic waste, so that the methods of 
scijiaratioii ani then able to pirt the one fiom the other 
In crushing ores it is found wise to piognss by stages, 
coarse cruslung lx mg best done by one class (A machine, 

medium byanothe r, 
and fine by a thud 
Coarse cruslung is 
accomplished b^ 
bt eak ti « of tlio lllake 
tjpc (Iig 1) 01 of 
the dates Comet 
type (Fig 2) All of 
these mae hint sbreak 
b) diuct picssurc, 
caused b> a movable 
jaw, a (higs 1, J), 
apjiroachmg towards and recoding from a fixed jaw, b The 
largest size e\er fed to a breaker is 21 inches in ciianicitcr, 
and the smallest size to which the finest cru^iiig commonly 
done by these mac hints brings the oie is about ^ nuh 
diameter The machine is generally supplied with ore in 
lumps not largcir than M mehes in diameter, and crushes 
them to about 1 1 inch m eliamctor l^lt dium size crushing 
is dono mostly by rolls or steam stamps Bolls (Iig 1) 
crush by direct pressure caused by the ore being drawn 
between two revolving rolls held closely together They 
make the least fine slimes or fines to be lost in the subse- 
quent treatment, and are then fore preferred for all bnttlo 
nunc rals. The stratn stamp works upon the same principle 



KlakoHrMikn a Mc)\al)loJaw 
f livid jft« 



as a steam hammer, the pestle being forced down by steam 
pressure acting through piston and cylinder with great 
crushing force in the mortar Steam stamps have been 
very successful with the native copper rock, because they 
break up the little leaves, fiakes, and 
filaments of copper, and render them 
susceptible of concentration, which 
rolls do not. Fine crushing is done 
by gravity stamps, pneumatic stamps, 
by centrifugal roller mills, by amalga- 
mating pans, by ball mills, by Chile 
idgestone mills, and by arrastras 
Tho gravity stamp (Fig 4) is a pestle 
of 800 lb weight more or less, which 
18 lifted by a revolving cam and falls ® 
by the force of gravity to strike a 
heavy blow in the mortar and do tho 
work of cra«Lmg, tho frequent revo- 
lution of the cam give s a more or less , r gear with eccen 
rapid succession of blows Gravity at on the apindie 
stamps are es|K.cia]ly adapted to the 
fine crushing of gold ores, which they reduce to -y'^inch 
and sometimes even to inch grams The blow of the 
stamp upon the fragments of quartz not only liberates 

the fine particles of gold, but brightens 

^ quickly caught 

f O ¥ O ) upon the amalgamated plates Ihc 
/\^ J prwunuitic stamp has a heavy pcstk, 
„ ^ whith IS moved up and down by direct 

connexion with a crank , but since the 
height of the ore in tho mortar vanes, the pestle must 
have the means also of varying its movement to avoid 
breakage To this end an air cylinder with piston is in 
Hcrtcd in the stem, the elasticity 
of the air within the cylmdt r not 
only givmg the needed variation 
of thiow, but mereasmg tho foree 
of the blow in the mortal Thi 
ctninfngal rolh't mills are suited 
to fine crushing of iniddh produc ts, 
lumely, bypioducts composed of 
giaiiis containing both values and 
waste, since they avoid making 
mu(h fine slams They crush by 
the action of a roller, rolling on 
tlie inside of a skcl ring, both 
having vert leal axes The amal 
gamaUnq imn is suitable for grind 
iiig silver ores foi amilgamation 
where the fine st grinding is sought, 
together with the chemical action 
from the contact with iron It 
crushes by a true grinding action of 
one surface sliding upon another ■ 

The Clide edge'^ionf mull is cm- 
ployed for the finest grinding e\ei < 
used preparatory to concentration 
The arrastra e>r drag stone mill 
grinds still finer for amalgamating 
A consieh Table class of workable 
minerals, among which are surface 
ores of iron and surface plios 
phates, contain worthless clay i.— Gravity stamp 

mixed with tho valuabU material, the removal of which is 
accomplished by the log vfosher This is a disintegrator 
consisting of a long narrow cylinder revolving in a trough 
which IS nearly horizontal Upon the cylinder are knives^ 
or paddles set at an angle, which serve the double purpose 
of bruising and disintegrating the clay and of conveying 
the cleaned lump ore to he discharged at the upper end 
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of the trough, the water meanwhile washing away the clay 
at the lower end. 

Boaxivng for FruMlity —When two minerals — for 
example, pyrites and cassitente,— one of which is decom 
posed and rendered porous and friable by heat and oxygen, 
are roasted in a furnace, the pyntes becomes porous oxide 
of iron, while the cassitente is not changed A gentle 
crushing and washing operation will then break and flqat 
away the hghter iron oxide, leaving the cassitente behind 
Smug — If crushed ore be sifted upon a screen with 
holes of definite size, two products will result — the over 
size which is unable to pass through the screen and the 
undersize which does pass If the latter size be sifted 
upon another screen wuth smaller holes, it will again 
make oversize and undersize Kittmger adopted for close 
sizing the following diameters in millimetres for the holes 
in a set of screens 64, 45 2, 32, 22 6, 16, li 3, 8, 5 0, 
4, 2 8, 2, 1 4, 1 Each of these holes has an area double 
that of the one next below it, this may bo called th( 
screen ratio A process which docs not need such close 
sizing might use every other screen of the above set, and in 
extreme cases oven every fourth screen In mills the scret n 
ratio for coarse sizes often differs from that for fine Sizing is 
done by cylindrical screens revolving upon theiraxe8(Fig 5), 
by flat shaking screens, and by 
fixed Bcretns with a oompaia 
tively steep slope W ire cloth 
with square holes and steel 
plate punched with round holes 
Fio o —Trommel or Revoiying are both used To remove 
the largest lumps in the pro 
liminary sizing fixed bar screens are preferred, on account 
of their strength and durability 

Sizes smaller than can be satisfactorily handled by 
screens are treated by means of hydraulic cla^stjiers and 
box cloBf^ifleri {gpitzkasteii) The lower limit of screening 
and therefore the beginning of this work vanes from grams 
of 5 millimetres to grains of 1 millimetre in diaimter A 
hydrauhe classifier (Fig 6) is a trough like washer through 
which the water and sand flow from one end to the other 
In the bottom, at regular intervals, are pockets or pits with 
hydraulic devices winch hinder the outflowing discharge of 
sand, h, by an inflowing stream of water, a By regulating 
the Sliced of those water currents, the size of the grams m 
the several discharges can be regulated, the first being the 



coarsest and the overflow at the end the finest Box 
classifiers are similar, except that the pockets are much 
larger and no inflowing clear water is used , they there 
fore do their work much less jicrfectly Classifiers do 
not truly size the ore, but merely class together grains 
which have equal settling power In any given product, 
except the first, the grain of high specific gravity will 
always be smaller than that of low The box classifiers 
are suited to treating finer sizes than the hydraulic classi 
fiers, and therefore follow them in the mill treatment 
Fickmg doors are areas on which men, boys, or girls 
pick out valuable mmeral which is nch enough to ship at 
once to the smelter The pickmg is often accompanied 
and aided by breaking with a Iwmmer Ptchng talks 
are generally so constructed that the pickers can sit still 
and have the ore pass before them on a moving surface, 
such as a revolvmg circular table or travelling belt 
Stationary picking tables require the ore to be wheeled to 
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Jig box The saio a is firmly faskmd on one side of tin 
partition, and on the other a piston, rf, is moved rapidly up 
and down by an eccentiic, causing an ut>-and down current 
of wattr through the sieve a Tlit sieve is fid at one i ml, 
6, with a consfiint supply of water and ore, and the quart/ 
overflows at the other The constantly accumulating bui 
of concentrates is cither discharged through the sieve int<^ 
the space btlow, y, called tlic hutch, or by some sjHcial 
device at the side On jigs whciethe toncintrates pass^ 
through the sieve, a bed of heavy imiicial giains too largo 
to pass holds baek the lighti r quartz The tjuartz overflow 
from one siivt, o, gcneially cariies too much value to bt 
thiown away, and it is there fine pgged again upon a 
second sieve, 1 In jigging difficult ores, time, four, fiM, 
and even six sieves arc used A succession of sieve s give s 
a set of proelucts graded both in kind and in ridintHs, the 
heavier mineral, as galena, coming first, tin lighter, as 
pyrites and blende, coming later Tlie best jigging is 
done upon closely sized proelucts using a large ainouiit 
of hydraulic water added beneath tho siewo Veiy geiod 
Jigging may, however, bo done upon tlm produets of 
hydraulic classifiers, whore tho heavy mineral is in small 
grains and tho quartz is large , by using a bed e)n the sKvt 
and dimimshod hydiauhc watei, which increase s the suction 
or downward pull by tho re turning plunge r 

Bumping Tables — llittinger's tabic is a reetangulai 
gently sloping plane surface which by a bumping motion 
throws tho hesavy particles to one side while the current e)t 
water washes down tho quartz to anothei, a wedge shainel 
divider separating and guiding tho conccntiate s ami tailings 
into their respective hoppers Tho capacity on pulp of 
to ^V^nch size is some 4 tons in twenty four hours In 
tho Wilfley table (tig H) and theme dciived fioin it i 



gentler vanning motion is substituted for the harsh bum]) , 
they have a greatly mereased width and a set of riffles 
blocks, 6, at right angles to the direction of flow, r, ta|H ring 
in height towards the side where tho concentrate s u-e dis 
charged, d This combination has produced a tiblei of 
great efficiency and capacity for ti eating grams from J 
inch in diameter down to yujj 

capacity on inch pulp is from 15 to 25 tons in twent) 
four hours 
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Fanners arc machines which treat ores on endless bolts, 
generally of rubber with danges on the two sides. The belt 
{Big 9) travels up a gentle slope, a, on horizontal trans 
ver^je rollers, and is shaken about 200 times a minute, either 
sidewise or endwise, to the extent of about one inch The 
lower 10 feet is called the concentrating plane, 6, and 
slopes 2 78 jier cent more or less from the horizontal , the 
^ upjier 2 feet of length is 

^ called the cleaning plane, 

CT p -Q g Blo|)e8 4 45 j)cr cent 

fed on mth water at the 
no mt<r«»tioti of tht two 
l))anfs, d The vibra 
lion separates th< on? into layers, the heavy beneath 
and the light above The down^^ard flow of the water 
carries the light waste off and discharges it over the tail 
roller e into the waste launder, while the upwaid travel of 
the Ixjlt carries up the heavy mineral On the cleanmg 
plane the latter passes under a row of jets,/, of clean >iater, 
which remove the last of the waste rock , it clings to the 
belt will 1(5 it jjasses over the h(ad roller, and only leaves it 
when th( belt is forced by the dipping roller to dip in the 
watei of the concentrates tank (/ Th( cleaned belt then 
continues its leturn journey o\or the guide i oiler A to the 
tad rolki c, whiih it passes round, and again does conun 
tration duly Itxpenonee proves that for exceedingly fine 
OHS the end shako with sUioji slope and rapid travel does 
bitfci work than the side shako vanner hor ordinary 
gold stum]) mill pulp, where cleanness of tailings is the 
most important esnd, and whiic to gam it tlu engineer is 
willing to throw a little cpiaitz into the heads, the end 
shikc vannci is again jirobably a little Inttci than the side 
shake, but \vheie cleanness of couccntiatos is sought the 
side sliake vanner is the most satisfac tory 

StnmtahU^ arc circulai levohmg tables (hig 10) with 
flattened conical surfaees, and a slojic of inch more or 
less jier foot from (uitie to circumference, a common si/o 
IS 17 feet in diametei, and a common speed om it volution 


1 lu 10 - (lonAOx Slimo 

pm minult These) tables treat mateiial of inch and 
h ss m dumetci c oniuig fiom box c hissitiers The principle 
on Nxlnth tin 1 ibU woiks is that the tilm of water upon the 
smootli sill face lolls the laigtr grains {(^uartr) towaids the 
maigin ot tin table taste i than the smaller grams (hca^y 
mineial) whidi me in the slowmoMug bottom cuirent 
Till u volution oi tilt table then discharges the quartz 
<4irlitr at a, o, ci, n, an intei mediate middling jiioduct next 
at by and the h(a\\ imutral last at c feuftable waste 
launders and catch boxes au sujijdied for the three pro 
ducts The capaiity of such a table is 12 tons or more 
cd j)ulp, dry weight, m t\vtnt> foui hours Frames are 
H ( t ingular slime tables nnIikIi st parate the waste from the 
c one (nt rates on the saiiu iniiuiplo as the circular tables, 
though th(> run intermit tt ntlj They treat very hue 
]>ulp, and after liemg fed foi a short period (about fifteen 
minutes) the }>ul}> is shut off, the coneentrates are flushed 
■off with a (Icudu of >^ater and caught in a box, and the 
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feed pulp 18 agam turned on They are much used in the 
Cornish tm works Canvas tables are rectangular tables 
with plane surfaces covered with cotton duck (canvas) 
free from seams, they slope about inch to the foot 
They are fed with stamp-mill pulp, with the tailings of 
vanners, or, best of all, with very fine pulp overflowing 
from a fine classifier The rough surface of the duck is 
such an eflicient catching surface that they can run for an 
hour before the concentrates are removed — an operation 
which is effected by shutting off the feed pulp, nnsing the 
surface with a little clean water, and hosing or brooming 
off the concentrates into a catch box The feed pulp is 
then again turned on and the work resumed They have 
been more successful than any other machine m treating the 
finest pulp, es{)ecially when their concentrates are finally 
cleaned on a steep slope end shake vanner 

BtuMles act in principle like slime tables, but they are 
stationary, and they allow the sand to build itself up upon 
the conical surface, which is surrounded by a retaining 
wall When charged, the tailings are shovelled from the 
out( r part of the circle, the middlings from the intervening 
annular part, and the concentrates from the inner part 
Tluy treat somewhat coarser sizes than the slime table 
When wooden blocks or cobble stones of uniform size 
aie placed m the bottom of a sluice, the spaces between 
them are called njfles , and when gold Ix^aring gravel is 
(an ltd through the sluice by a cun cut of water, a great 
many eddies arc produced, in which the gold and other 
luavy mimials settle The hieve or dolly tub is a tub as 
laige or laigtr than an ordinary oil banel, with sides 
flaring slightly upwards all the way from the bottom In 
the centre is a little vertical shaft, with hand crank at the 
top and staring blades hk( those of a projieller at the 
bottom line concentrates from buddies or shme tables 
are still further enriched by treatment in the kip\c The 
kiove is filled pc rhaps half full of water, and the paddles 
s( t in motion , concentratts arc now shove lied in until it 
IS nearly full, the rotation is continued a little longer, and 
then the shaft is quickly withdrawn and the side of the 
kievo steadily thumped by a bumping bar as long as 
settling continues When this is completed, the water is 
syphoned off, the top sand skimmed off and sent back to 
the buddle, and the enriched bottom material shovelled 
out and sent to the smelter 

(3) In designing concentration works, the millwright 
seeks so to combine the various methods of coarse and fine 
crushing and of pieliminary and final concentra 
turn that he will obtain the maximum return opmt?oaM 
fiom the ore with the minimum cost Some of 
the more important of these mill schemes will now l>e 
describe d 

Ihe hand Jig process used foi the ztnc and lead ores of Missouri 
18 fust to clean the ore from adhering clay by raking it back and 
lortb m a bUiuc with a running stream ot water, and then 8 ho\cl 
it upon a Blopuig serten with holes of about one inch, where it 
) itluB o\ eraizo and uuderairo The former is hand pickoci into lead 
oio, zinc ore, and waste, while the latter is Jigged upon a hand jig 
and yields BO\eral lasers of nuncjals removra by a hand skimracr 
The top Bkinimiugs are waste, the middle skimmings come back 
with the next charge to he Jigged ovci and the bottom skimmings 
go to a Bicondjig with finer screni The coarsest of the hutch 
product gO( 8 to the second iig, the fincBt is sold to a sludge null 
The second ng makes top skmunings w hicli are sent back to the 
first Jig, micidle skimmings which are zinc concentrates, and bottom 
skimmings and hutch, wluca are both lead concentrates 

In the Missouri zinc eonuntrating mill the ore carrying blonde 
and calamine with a little galena is in very large crystallizations 
and contains when crushed, very little in the way of included 
grains It is crushed by Blake breaker and rolls, to })ass throu||h 
a sieve with holes { inch in diameter, and is then treated on a jig 
w ith BIX consecutive sieves, yielding discharge and hutch products 
from each 8ie\6, and tailings to waste The earlier discharges are 
finished products, while the later are re crushed and re treated on 
the same jig The hutch products are treated on a finishing jig 
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With fire fdeTeSi and yield galena from the first discharge and 
hutch, and zino ore from the others The capacity of such jigs is 
very large, even to 76 or 100 tons ^r day of ten hours 

In the dtamoYid waging of Kimberley, South Africa, the 
material taken from the mine is weathered by exposure to the air 
and rain for several months, and the softening and disintegration 
thus well started are completed by stirring in vats with water 
Breaker and rolls were tried in order to hasten the process, but 
the larger diamonds were broken and ruined thereby The 
material from the vats is screened and Jigged, and of the jig con 
centrates containing about 2 per cent of diamonds the coarser 
are hand picked and the finer are treated on a greased surface 

Lead aid copper ores contain their values in brittle minerals, 
and are concentrated in mills which vary somewhat according to 
local conditions , the one here outlined is typical of the class 
The ore is crushed by breaker and rolls, and separated into a 
series of products diminishing in size by a set of screens, hydraulic 
classifier, and box classifier All the products of screens and 
hydraulic classifiers are jigged on separate jigs yielding con 
centrates, middlings, and tailings , those of the box classifier are 
treated on the slime table, vauiier, or Wilflev table, yielding con 
centrates and tailings and perhaps middlings The coarser 
middlings contain values attached to grains of quartz and are 
therefore sent back to be re crushed and re treated The finer 
middlings contain values difficult to save from their sha])e only, 
and are sent back to the same machine or to another to ue 
finished 

The native copper rook of Lake Superior is broken by powerful 
breakers, sometimes preceded by a heavy drop hammer weighing 
nearly a ton The operation is accompanied by hand picKing 
yielding nch nuggets with perhaps 76 per cent of copper ready 
for the smelter , at some mines a second grade is also picked out 
winch goes to a steam finishing hammer and yields cleaned mass 
copper for the smelter and rich stamp stuff The run of rotk 
which passes by the hand pickers is of a size that will pass 
through bars 3 inches apart, and goes to the steam stamps 
The stamps crush the rock to pass through a screen with rouml 
holes inch in diameter This sand is treated m hydraulic 
classifiers with four pockets the products from the pockets being 
Jigged by four roughing jigs yielding finished mineral copper for 
the smelter, included grains for the grinder, partially concon 
trated products for the finishing jigs, and tailings which go to 
waste The overflow of the hydiaulic classifier runs to a tank of 
which the overflow is sent to waste in order to diminish the 
quantity of water, while the discharge from beneath, treated upon 
slimc tables, yields concentrates, middlings, and tailings 1 he 
middlings are re treated The stamp mortars arc cleaned out 
periodically, even several times a day, and yield rich nuggets of 
copper anci unfinished material which is sent hack to the null 
Putting all the finished concentrates together, they will assay 
from 60 to 80 per cent of copper according to circumstances The 
extraction from the rock is from 50 to 80 per cent of the copper 
contained in it 

Comvfall Tin — Tinstone in Coin wall occurs associated with 
sulphides, wolfram, quartz, feldspar, slate, kc , and is broken 
by spalling hammers to «3 inch lumps Hammers make less 
slimes than the rock bieakers, and they also break the ore more 
advantageously for the hand picking The latter rejects waste, 
removes as far as possible the hurtful wolfram, and classes the 
values into groups according to richness Gravity or pneumatic 
stamps then crush the oio to inch, and stripes (a species of 
long rectangular huddle) yield heads, middlings, tailings, and 
fine slimes the first tliree are sent separately to circular buddies 
and the last to frames The buddies yield heads, middlings, and 
tailings the middlings are re treated, the tailings are all waste 
the heads are still further enriched by kie\ es, which yield tops 
to the huddle again and bottoms shipped to the smelter The 
fine slimes are treated on frames, the concentrates of which go to 
buddies , of these the heads go to kieves 

The Missouri zinc lead sludge mill takes the finest part of the 
hutch product of the hand jigs The treatment begins on revolv 
mg screens with two sizes of holes, 25 mm and 1 mm these take 
out two coarser sizes, of wluch the coarser is waste and the otlier 
18 Jigged, yielding concentrates and waste The main treatment 
begins with the finest size, which is much the largest product 
It IS fed to a convex circular huddle (first buddle), and yields a 
coarser product at the outer part of the ciicle and a finer product in 
the inner The finer product is treated by a sorios of buddlings 
which vary somewhat, but in general are as follows fed to a 
second huddle it yields zme andlead ore in the centre, next zmo 
ore, next middlings which come back, and, outside of all, tailings 
The zinc load ore is set on one side until enough has accumula^d 
to make a buddle run, when it is run upon a third buddle yielding 
in the central part pure lead concentrates, next lead ore (which is 
returned to this treatment), next rino ore, and outside of all a 
zmo product which is fed to the second buddle The coarse out 
side product of the first buddle is treated m much the same way 
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as the fine, but it yields practically no lead zinc product, which 
Binmlifies the series of buddlings necessary 

(fold Mill —Gold ores usually contain their value m two con 
ditions — the free gold, which can be taken out by mercury, and 
the combined gold, m which the metal is either coated with or 
coinbmed with compounds of sulphur, tellurium, Ac The usual 
gold milling scheme is to crush the ore by rook breaker to about 
H inch diameter, and then to crush with water by gra\ ity stamps 
a little mercury being added to the mortar from time to time to 
begin the amalgamation at the first monu lit the gold is liberated 
The pulp leaves the mortar thiougU a si non with hobs or sluts 
1^5 1-^ xV inch m width, and is tlun passtd ova amalgamated 
plates of copper or silver platid lopper The free gold amal 
gamated by the mercury, adheres to the mercurial suitace on the 
plate , the rest of the pulp flous ou thi uigh iiiLrcuiy tiaps to* 
catch any of the mercury, which drams off the aid of the ])late 
The plates and mortar are periodically chaned u]) the plate s 
being scraped to recover the amalgam and loavo thein lu good 
condition to do their work if plates aio used inside the mortar 
they are cleaned in the same way The residiu of partly enishc d 
ore in the mortar, with amalgam and free maeuiy heailirtd 
through it, is ground foi a time in a ball mill, panned to recover 
the amalgam, and returned to the mortar The pulp flowing 
away from the mercury traps flows to a >ruo vanner oi \Vilfl«} 
table, on which it yields concentrates for the chlorination phnt 
or smelter, and tailings these aie waste when the heavy miiuial 
18 of low grade, but if the vaniiei concentrates arc of high gradt 
they still contain values in very fine sizes which can and should 
be saved Recent improvements in California ioi saving fbw 
material have boon mauc The vanner tailings are stiit to a Inn 
classifier, from which the light overflow only is saved , this is 
tieaied upon canvas tables yielding concentrates and tailings, 
and these concentrates, treatid upon a little end shake vaniur 
with steep slope and rapid tiavel, give clean, very line, high 
grade concentrates for tin cldormation w orks 

Iron Ores — The brown ores of iron from surfac o deposits ait 
( on tarn mated with a considerable amount of clay and home quartz 
Ihe crude ore from surface pits or shallow undei ground woi kings 
IS treated in a log washer and yields the fine clay which luns 
to waste, and the coarse material which is caught upon a serein 
and hand picked, to fioe it from the little quaitz, or jigged if it 
contains too much quartz The maguctic oxuh of iron oicurs 
associated with feldspar and quartz, and can often be separated 
from them by the magnet The on, afUr bang brolcen bv 
breaker and rolls to a size varying from i to of an inch 
in diameter, goes to a magnetic machine which yields (1) thc^ 
strongly magnetic, (2) the weakly maguctic, and (3) the non 
magnetic portions The second or lumdliugs product contums 
glams of magnetite attached to quartz, and is therefore re criihlied 
and sent back to the magnets, the strongly magnetic poition is 
shipped to the furnace , and the waste to the (iimi]) heap In 
concentrating certain zinc sulphides, sidente (caibonate of iron) 
follows the zme, and would seriously injure the furnace work 
By a carefully adjusted roasting of tlio product m a furnacu tlm 
sidente is converted into magnetic oxicic of iron, and can iltrn 
be separated from the zinc ore A special magnet ejf very high 
power has been designed for treating tin fianklinite of Mew 
lersey, a mineral which is non magmtic m the usual machints 
Ihe ore, crushed by bre aker and rolls and hand pnkid to remove^ 
garnet, is ticatcd upon a belt with a rouginng magnet to taki 
out the most magnetic portion and then very closely sized by 
screens with 16, 24, 30, anel 50 meshes per lineai iin h The 
several pieKlucis are treated eatli on its own maguotu machine, 
leldiiig the fianklmito loi the zinc oxide grates, and fedlovveel 
y spiogel furnace, the residue which is jigged, yields tin /me 
silicate and oxide for the Miulta fnrnaies, and waste carrying 
the cilnto quartz and mu a 

Gold dredging is tlie method einjdoyed for saving the values 
from golel bearing sand anel giavel in rivei bottoms A flat 
boat IS built, provided with guy ropes or spuds or both foi 
hoMing it still The spuels are vertual posts or legs whieli eau 
he foiccd down hj powirful taeklos through sockets in the boat, 
anel so lift it as it wac upon legs At one end of the boat is a 
powerful endless e ham hue ket dredge , which scrapes the gravel 
from the bottom and oh vates it to a revolving screen m the boal 
T his m turn ^fts out the boulders, which are at once elevatcel to 
the bank of the river, while the fine material flows over tables 
covered with cocoa matting which acts like fine riffles, (atthiiig 
the gold m the interstices Ihe matting is iKiiodicdlly lifted up 
and thorouglily rinsed off, the rinsings are p nmd for gold, and 
the matting returned for another charge Ihe fine sand and 
gravel passing over the end of the tables is sent by the elevator 
to the river bank 

AsbestoSf when of good quality, is m compact masses which by 
suitable bruising anabeatmg are resolved into fine flexible fibres 
The Canadian asbestos is associated with serpentine, and is 
crushed by breakers to f inch, screened on inch screens to. 
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reject fines The values arc removed by hand picking and are 
<>rushcd by rolls carefully set so as not to break the Abre , thm 
jiroduct IS then sued by screens and the various sizes are sent 
to the Cyclone pulverizer, which by beating liberates the indi 
vidual fibres It then goes to a screen with eleven holes to the 
linear inch, and yields a granular undersize and oversize, and a 
fibrous oversize which is drawn off by a suction fan to a settling 
<hamb6r with air outlets covered by fine screen cloth This 
fibrous product is the clean mint ral lor the markt t A special 
treatment st parates the fibres of different lengths 
The usual nit thod of dressing corundum and fmenj, after the 
preliminai^ breaking, is to treat the material in an edge stone 
mill htted with li^it wooden rollers The action is that of 
grinding one particle against another, whereby the talc, chlorite, 
rnictt, Ac , are worn off from the harder mincial A constant 
< urn nt of water carries off the light impurities Tins is called 
the ‘‘rnullor process At Corundum Ilill, Noitli Carolina, the 
first step in removing the impuntu h from sand corundum is 
to subject it to the scouring iirtion of a stream of water white 
it 18 being sUiiced from the mine to the mill, the action being 
luoroascd by several vertical drops of 5 to 10 feet in the sluice 
After reaching the mill all that will not pass through a 14 mesh 
screen is crushed hy rolls, and the undersize of the screen is treated 
in a washing trough , tins n moves part of the light waste, and 
the '^mullers nu iitioncd above comjdete the cleaning 

Graphite occurs in sc lust, but being of less spccihc gravity 
than the other imncjrals winch enter into the composition of the 
schist. It settles later than they do It also breaks into thin 
scales, which reduces its settling rate still further The ore is 
broken by broakeis, and by Chile edge stone nulls or by gravity 
stamps, to a size varying with the character of the minerals 
from pcriiaps to ^ inch diameter The imlp is then con 
voyod through a senes of settling tanks of wlncli the later are 
laiger than the earlier The quartz and other waste minerals 
settle ill the eailiei tanks, while the graphite stUlcs later the 
latest tank givejs iho best grajihite In the Di\ou Pompany s 
works in New \ oik some foims of concentrators aie believed to 
have replat eel the slower settling tanks 

Gold I/ydrauhclcing — Ihe gold contained in surface gravel 
deposits IS saved by out of the several schemes included in 
hydiauhckiug A source of watei power with veiy lugli head 
Airrnshe s the water to a powtrful jet called a ‘ giant , this 
washes down the gravel bank and conveys the (oarso and Ane 
niatenal first to a head sluice with riffles, which may bt one 
buiidrod feet or moie lung and then to a tail hluiee, also with 
Jifflos, which may be several miles long 1 cnodically, once a 
month pcihans, the head sluice is (leaned up, the riffle blocks 
being rumoveel and cleaned, and the sand which is washed down 
and caught in a temporary tank at the foot pinned for its gold 
witli hand nuns The rilHo blocks are tlitn leplaced and work 
proceeds as before At the end of the season ihe long tail sluice 
also 18 cleaned up iii the same way Giavtl containing A cents 
a cubic yard has iii plaees paid well 

llie phonphatei of Moiida aio of four kinds hard rock, soft 
look, land pebble, and nver peliblo The hard lock is crushed 
by toothed rolls, and cleaned m log wasliers The washed 
product is seroeiiod the sizes finer than A inch aie thrown 
away because too pooi the other sizes are elned and sold some 
waste having boon nicked out of the coarsest The soft rock is 
simply dried, giounei, and sold Land pebble is treated by log 
wasne rs, any clay balls remaining being removed by a screen, ana 
the phosphate dried and sold In special cases land pebble is 
treated by hydrauhcking, followed by a log washer, and this 
again by a powerful jot wftslieir, to remove the last of tho clay 
River pebble is taken fiom tho river by eentiifugal pumps, and 
soroenod ou two scretiiH with 1 iiuh and holes respectively , 

tho oversize of tho Arst sieve and tho undersize of the second 
save are thrown away because of too low grade (r H R ) 

OraSTOrii one of the north western states of the 
Ameiican Union, situated on the Pacific coast, bounded 
on the N by tho state of Washington, on tho E by the 
state of Idaho, on tho 8 by the states of California and 
Nevada, and on tin W by tlie Pacihc Ocean 
Population — In 1880 tlu population was^ 174,768 , in 
1890 it had risen to ^*^,767, and in 1900 to 413,536, 
giving a density per squan mile of 4 i in 1900, as com 
pared with 3 3 in 1890 Tho population was classiAed 
m 1900 as follows males, 232,985 , females, 180,551 , 
native-born, 347,788, foreign born, 65,748 (white, 394,582, 
negro, 1105, Cliiuose, 10,397, Japanese, 2501) Of the 
1 16 incorporated cities, towns, and \illagos, twelve had a 
( fiopulation of over 2000, but only three had over 5000, 
namely, Portland, one of the most important towns on the 
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Pacihc coast, with 90,426 , Astona, with 8381 , and Baker 
City, with 6663 inhabitants The urban |)opulation was 
23 9 per cent of the total The school population (from 
4 to 20 years) was, m 1890, 99,543, and in 1899, 
133,181 The total land surface is approximately 94,560 
square miles 

AgncuUitre —Of farm products there were raised in 1809 
21,949,536 bushels of wheat, of the value ol ^1 1,633,254 , 
1,255,264 tons of bay, of the value of $8,598,555, and 14,400,000 
lb of hops Other farm OToducts included barley, corn, rye, 
buckwheat, and potatoes The total farm and orenard pr^ucts 
for the year amounted to $45,630,737, including 10,999,261 lb of 
butter, ol the value of $<1,024,508 The wool crop was 18,028,776 
lb On Ist January 1900 there were in the state 189,427 horses 
and mules, valued at $5,727,164 , 637,438 cattle, valued at 
$15,776,411 , 2,446 69^ sheep, valued at $6,632,676 , and 87,682 
swine, valued at $700 256 

Lumber —The manufacture of lumber in 1900 amounted to 
776,978,000 feet board measure, exclusive of custom sawing, as 
compared with 470,146,000 ieet in 1890 The total number of 
wage earners employed in this industry m 1900 was 4084, and 
tho lumber products were valued at $10,852,167 Tho standing 
timber in the state, as appears from a survey made by the gLUerid 
(government in 1899, roaches a total of 234,663,000,000 feet 
board measure, and consists mainly of the Douglas hr, known in 
tho lumber trade as tho Oregon pine The Bull Run national 
torest reserve, from which the city of Portland obtains its water 
sujqily, consisting of 142,080 at res, and the Cascade national forest 
reserve, consisting ot 4,492,800 acres, are contiguous, and eon 
stitute the largest forest reserve in the United States Bt sides 
these there is the Ashland reserve 

Lt$k Canning and Preserving — This is one of the most im 
jiortant industries m the state The methods employed m taking 
hsh tend to exhaust the Asheries and lessen the catch The pro 
dutt of the Columbia nver for 1895, as shown by the rcpoit of 
the United States Fish Commission, exceeded in value that of 
any other nver in tho world Ihe use of refrigerator cars has 
It suited m large annual shipments ot tresh fish fiom Portland to 
tho Easteiii states and Europe, and this has lessened tho canned 
j»roduct, the value of whith m 1900 was $1 788,809 

Mining —Gold mining has largely increased, tho estimated 
output for 1900 exceeding $5,000,000 in value Iho most pro 
duciivt gold holds are in the counties of Baker and Grant There 
IS a constantly growing yield of gold from the mines of southern 
Oregon, and from the recently developed district in Lane county 
known as the Bohemia 

Manujacturing — The following table shows the manufacturing 
and mechanical induBiries as returned at the censuses of 1890 ana 
1900, and the percentage of increase for the decade — 


' 

1890 

1000 

Peroentage 
of Increase 

NuinlMn (if (iNtabliHltinentK 

1 528 

8 088 

102 8 

Capital 

982 122 051 

188 422 808 

40 

W ( uniern u\ < ra^e miinber 

16 760 

17 286 

2 8 

Total wa^i M 

i to 550 <84 

98 888 488 

12 81 

C ubt of inaUiial lined 

1 121 708 578 

920 000 

19 8 

\aluo ot pioduetM 

1 141,482 174 

946 000 87 

11 0 


Those of most importance are lumber and timber products, flour 
mg and grist mul products, canning and preserving Ash, and 
slaughtering and meat packing A beet sugar factory, in opera 
tion in the eastern part of the state, employed in 1899 between 
130 and 140 employes It cut during that season 11,295 tons of 
beets, and manufactured 2 200,000 lb of sugai Tho product of 
the paper and pulp industry of the state for 1900 was of the 
value of $856,646 There were five manufactories, employing 
710 wage earners, engaged in this industry, and the capital 
ID vested was $2,161,186 

Railways and Commerce — Tho Oregon Railway and Naviga 
tion Company owns and works 1130 miles of railway, including 
extensions of braneh lines into jiortions of the state of Washing 
ton It IS tho connecting line for two of the transcontinental 
railways of tho state- tho Union FaciAc and its alhed line, the 
Oregon Short Lino, with which it connects at the eastern boundary 
of the state, and the Great Northern Railway, with which it con 
nects at Spokane, in the state of Washington It works nver 
steamers on the Columbia and lower Willamette and Snake rivers, 
and a line of ocean steamships between Portland and San Francisco 
Tho Southern Pacific Railway works 655 76 miles in the state , 
the (Corvallis and Eastern, 142 miles , and the Astoria and 
Columbia River, 82} miles 

In 1899 the foreign commerce was $10,689,068, of which 
$1,522,095 consisted of mqiorts Wheat shipments from the port 
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of Portland 'wore 12,481,807 bushels, of which 8,946,835 were 
shipped to Europe and Africa 

Banks — Individual deposits m the national banks of the state 
during 1899 reached 111,781,180, and the bank clearings for the 
eame vear were 191,652,230 There are no statistics of the busi 
ness aone by private banks, of which there is a largo number 

StaU Ftncmces — The state has no debt The value of taxable 
property in 1898 was $183,588,577, and the rate of levy 5^y mills 
The revenue raised was $761,141 The lowest rate of levy was 
8 mills, in 1894 , the highest, 7 mills, in 1892 The average rate 
for twelve years ending with 1898 was 4 73 mills 

Mwaiim — The cost of public education in 1880 was 
:$339,080 , m 1890, $1,062,890 , and in 1899, $1,827,781 The 
a.verage annual expenditure of public funds on this account for ten 
years ending with 1899 was $1 267,321 The state mamtams a 
university, an agricultural college, and four normal schools The 
two former have endowments from the sale of public lands 
granted to the state for these objects by Congress The univcr 
aity has a further endowment of $50,000 derived from a private 
aourco All are supported by liberal approp aations of public 
money by the Legislature Ihc general faculty of the university, 
mcluamg lecturers m the schools of law ancf medicine, consists 
of the president and fifty three professors, instructors, and 
assistants The number of students in 1899-1900 was 320 The 
agricultural college has in common with such colleges in all the 
states, and in addition to the funds derived from the state grant 
and appropriations, endowments fiom the general Government of 
4^25,000 annually for the benefit of agriculture and the mechanic 
arts, and $15,000 annually for an agricultural experiment station 
in connexion with the college The object of the c ollcge, m its 
general scope, is “to promote the liberal and practical education 
of the industrial classes by teaching such branches as are 
related to agriculture and the mechanic arts, and including 
military tactics The endowments ])ermit scientific and classical 
studies The faculty of mstiuctors consists of a president and 
twenty eight professors, assistants and instructors The enrol 
ment of students for 1888 89 was 151, and for 1899-1900, 405 

Chariiahle and Penal Jnatitntxom — The state maintains at 
Salem, the capital, an asylum for the insane, a penitentiary, and 
a reform school The insane asylum had 628 inmates in 1891 
And 1160 in 1899 The penitentiary had 324 inmates in 1891 and 
322 in 1899 The reform school had 99 inmates in 1899 The 
atato also maintains separate schools for deaf mutes and for the 
blind, and also makes liberal appropriations for various “homes* 
And societies, organized as private chanties 

Religion —In 1890 the state had 969 religious organizations 
with an aggregate of 70 524 members Tlio total value of church 
property was $2,829,150 In respect of numbers the pimcipal 
•denominations rank in the following order Homan Catlioiio, 
Methodist, Baptist, Presbyterian, Congregational, 1 piscopalian 

Constitutional Changes PolUics — Tlitro is a strong (onserva 
tive tendency in the state Constitutional amendments sub i 
mitted to popular vote from time to time, since the admission of 
the state into the Union in 1859, have uniformly been defeated , 
among them an amendment repealing an obsolete provision to 
■exclude free ncgioes from the state The election of 1 900, how 
ever, showed a growing sentiment in favour of woman suffrage 
When the woman suffrage amendment was first submitted in 
1884, it was defeated by a large majority llie vote in 1900 upon 
the same amendment stood, for the amendment, 26,265, against 
28,402 The Hepublican party is dominant In 1896, with three 
•opposition candidates for Congress in one district and four in the 
other, its plurality was 441, while the combined opposition vote 
was 25,510 greater than the Republican vote This result was 
due in large part to the equivocal jiositiun of the party in that 
year on the money question, and the nomination in consequence of 
A distinctively gold standard candidate for Congress in the largest 
district In 1900 the Republican candidates for Congress had a 
plurality in the state of 12,407 votes, and a majority ovei the com 
mned vote of three opposition parties of 3670 (c B B* ) 

OrOflron Clt/i a city of Oregon, USA, capital 
of Clackamas county, on the Willamette river, at the 
falls, and on the Southern Pacific Railway, 12 miks 
south of Portland, m the north western part of the 
state, at an altitude of 100 feet Fine water power is 
afforded by the falls, 40 feet high, which is utilized m 
lumber, flour, paper, and pulp mills The surjilus power 
from the falls is wired to neighbouring cities for manu 
facturing, transportation, and lighting purposes Popula- 
tion (1880), 1263 , (1890), 3062 , ( 1900 ), 3494, of whom 
^35 were foreign bom 

Oralp a government of Middle Russia, bounded by 
Kaluga and Tula on the N , Voronezh and Tamboff on the 
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E , Kursk on the S , Tchernigoff and Smolensk on the W 
Its area covers 18,040 square miles Beside the Jurassic 
clays (Oxford and Kellowty), which were known to cover 
the Devonian deposits, Cretaceous deposits were found to 
have a wide extension They consist of marls, white 
chalk, sandy clialk, phosphoiite sands, very rich in fossils, 
and white and yellow sands and sandstones Tertiary 
sands, sandstones, and glauconite clays are found in the 
south west Loess has a wide divtlopment 

In January 1897 tho population loailud 2 054,749, of whom 
1,052,766 were women, and 228,618 lived ni towns The area under 
cnlture has slightly increased from 59 pn ( e it of the total 3 ur 
face to 62 per cent , and the average aniiuahropsof 1894-99 were 
rye, 9,623,000 (wts , wheat, 768,000 oats, 5 9i^ OOO nU ctieals, 
17,753,000 cwts The eostein black earth districts groi\ enough of 
their own crops for the whole year , to tht others grain has to lie 
imiKirtod There wire, in 1897, 427,410 horses, 241 UO eattlc, 
6)9,880 sheep, and 153,270 swine Industrul activity is on 
tho increase, and the aggregate return of all the 85 $7 laigo and 
small factories attained £1,569,800 The govcrniiieiit is divided 
into twelve districts, of whieh the chief towns and tlnir ]K)|mla- 
tion in 1897 are Orel, capital of the govornnient (69,858), 
Bolkhoif (20,703), Bryansk (23,620), Dmitrovsk (5259) Fkta 
(37,455), Knracheff (16,605), Kromy (6429), Livny (20,574), 
Maloarkhangelsk (7799), Mtaensk (9356), byevsk (91(57), ancl 
Trubchovsk (6899) 

Oronburgfi a province of East Russia, in the 
southtrn Urals, bounded by Ufa and l*eim on the , 
by Tobolsk on the E , by Turgai on tho S h , by Uralsk 
and Samara on the W It has an area of 73,81G square 
miles Its joimlation has nearly doubled since 1800, 
and was 1,609,388 in 1897, of whom 119,37) lived m 
towns It 18 rich m various minerals gold, cojiper, and 
iron ore, rock and lake salt, scmi precious stone s, s vnd 
stones, Ac. Traces of coal have been disco vcicd Gold 

18 extracted chiefly from alluvial deposits, about 110,400 
07 every year, as also some silver, 2160 oz Nearly 
one fifth of all the copiicr ore extracted in Russia comes 
from Orenburg (about 16,000 tons annually) Iron 
ores, including magnetic ore, exist in large quantities, and 
every year 16,000 to 20,000 tons of cast iron and 11,500 
tons of iron are obtained Coal has also been found on 

the Mias and near Iletsk The exiremel) rich layers of 

rock salt at Iletsk yield about 24,000 tfins of salt every 
year Owing to the fertility of the soil, agriculture is 
earned on on a large scale , in an average year nearly 
6,000,000 cwts of gram — chiefly wheat and oats— -are 
available for export The annual ave rage of tht crops for 
1894-99 was wheat, 7,309,300 cwts , lyt, 1,362,000, 
oats, 3,117,000 , all ctrt^ls, 12,999,000 cwts Kitchcn- 
gardcning is carried on on a large scale, and give s occ upation 
to marly 11,000 persons Cattle breeding is conducted 
on an extensive scale by both Russians and Bashkirs, 
there being m 1895, 531,000 horses, 509,800 horned 
cattle, and 730,000 sheep Various kinds of animal 
produce are largely exported, and by knitting “ Orenburg 
shawls** of goat’s wool the women earn A 10,000 every 
year Tho growth of tho industries is slow, but trade, 
especially with the Kirghiz, is jiiosiHirouR, and the annual 
returns of the Orenburg and Troitsk markets are 
estimated at X70(),000 The chief towns of the five 
districts into which tho govt mine nt is divided are 
Orenburg, Orsk (14,036), Tehelyabinsk (19,891), Troitsk 
(23,128), and t^erkhneuralsk (11,802) 

Oronburffi capital of the above government, on the 
Ural river, and connected by rail with Saman, (262 milis) 
It is a largo city, and had in 1897 a population of 72,740 
(34,927 women), of whom about 30 pi r c( nt were Tatars, 
Jews, Bashkirs, Ac Tho fortress has lost its former 
importance A “ Barter House,” one mile from the town, 
has been built in the shape of a fort Tho import- 
ance of Orenburg as a centre of trade with central Asia 
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has decreased sinci the opening of the Transcaspian 
Ilailway^ but, on the other hand, it has become an 
important centre for the export of horses, cattle, and moat 
to markets in the interior of Russia From 20,000 to 

100.000 horses, 40,000 to 160,000 cattle, and 450,000 to 

750.000 sheep are sold every year at the Barter House 
Formerly most of thesci were sent alive to Russia , now, 
from 50,000 to 60,000 head of cattle and sheep are 
killed every year at the municiiial slaughter houses, and 

150.000 sheep in private abattoirB^ the whole being 

exported in cold storage waggons Cattle are also 
bought by wandering merchants m the Stepfie provinces 
and Turkestan Every year from 8950 to 2 3,500 tons of 
frozen meat, tallow, hams, sausages, butter, cheese, and 
game are exfiorted by rail to Samara Besides these, 
nearly a million of hides and sheepskins, goat and 
astrakhan skins, as well as wool, horse hair, bristle, 
down, honis, bones, k( , are exported There are 

gymnasia for boys and foi girls, two cadet cor]>s, one 
theological seminary, seminaries for Russian and Kirghiz 
teachers, a niimeiim, a thiiitre, branches of the Russian 
Geographical Sotiety and the Qardemng Society, a 
military arstii il, and a custom house 

OronSOf an inland province in the north west of 
Spain Its ana is 2738 squan miles, and it is divided 
into 1 1 administrative districts and 97 parishes Popula 
tion, 388,835 m 1877, and 402,873 in 1897 The 
birth rate is 3 13 per cent , the death rate 2 93, and the 
proportion of illegitimate births G 07 per cent of the total 
births The climate is very varied, mild in some valleys, 
cold and damp in the highlands, rainy ni4ir the northern 
boi d( r, and subjt ct to rapid changes of U ra]jerature The 
I ail way from Mon forte to Vigo runs through the provirui, 
but tlu m( ans of communication aie very crude The pro 
vincial industries an^m a backward condition There an 
a few iron foundins of a primitive sort, but lack of tians 
port and of chei)> (oal hinder the giowth of mining and 
manufactures 

Though the soil is leitilu and w«ll watered, agncultural products 
are not so inqioitant us arhoucultuie The oak, boocli pim 
chostuut,, Walnut, and plane grow in abundance on the hills 
and mouiltkinB , piais ap[)loH, dierriee, alnionde ligs, roses, oliveH, 
and the laurel in tlie valleys, and even oranges and lonions in 
sheltered s[)uts like Riliadavia In 1897 the vine was grown on 
29 760 acies, wheat on S972, and a laigo aiea was devoted to potl 
fniit, rye and oats The live stoik included 1710 horeos 2401 
mules 5441 oast H, 15 958 (.attle, 105,202 sheep, 11,487 goats, aiul 
72 227 jngs 

OrsnSOf the capital of the above province, stands on | 
the left bank of the Mifio, and on the railway Iroin 
Monfoito to Juy and Portugal It has a theatn, primary 
schools, and an lustituU, seminary, training schools for 
U jvchers of both soxos, and public libraries In the older 
streets some reside iicos of the nobility are good specimens 
of medieval arehiteeturo Population (1887), 14,168, 
(1897), 15, 2^)0 

OrgfhyeefFi a district town of Russia, in the 
province of Btssarabia, 28 miles noith of Kishmeff railway 
station It stands on the seat of an old Dacian fortress, 
Petrodava, or Orhei of which the rums still exist 
Population (1897), 1 3, 35G, chiefly Russian, but containing 
also Armenians, lews, and Germans It was annexed to 
Russia in 1812 

Oriental 01 La Rbqiok Orientate, a vast undefined 
tenitory belonging to the republic of Ecuador, comprising 
the whole eastern part of the republic It was formed in 
1884 of the older territories of Napo, Canelos, and 
Zamora The boundaries have still to bo settled by 
treaties with the coterminous republics Its southern 
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boundary is the Marafion river mim its source to it» 
mouth. Its eastern boundary runs along the 70** of 
W long Its northern boundary is a conventional line 
nearly parallel to the course of the Rio Putumayo The 
population of El Onente, nearly entirely composed of 
wild Indian tnbes, was estimated in 1887 to be about 

80,000 

Orihll0lftf a town of Spam, province of Alicante, on 
the river Segura, which divides the city into two parts, 
Roig and Augustus, connected by two bridges 
There has been progress in agnculture, and m the manu 
factures of sill^ linen, wool, leather, and starch, and 
tanning The streets have been improved and many 
public buildings restored Population (1887), 24,364,. 
(1897), 26,951 

Orilllai a town and jicrt of entry of Simcoe county, 
Ontario, Canada, situated 64 miles north of Toronto, 
on liAke Couchichmg and on the Grand Trunk Railway 
It IS a favounte sumniei resort, and has steamboat 
communication with other ports on Lakes Simcoe and 
Couchichmg It contains an asylum maintained by the 
provincial government, also saw and grist mills and iron 
foundries Population (1881), 2910, (1891), 4752 
(1901), 4907 

OrinOCOf ThOi a river m the north of Soutli^ 
America, falling north east into the Atlantic between 60 
20' and 62 30 W It is approximately 1500 miles long, 
but it is sever il hundred miles longer if measured by its 
Guaviare branch Lying south and east of the mam 
river is a vast, densely forested region called Venezuelan 
Guiana, diversified by ranges of low mountains, irregular 
broken ridges and granitic masses, which define the course h 
of many iiiiex[)lored tributaries of the Orinoco The 
upiier part of the river was ascended m 1857 by Miehelcna 
y Rojas to the Mawaca, a point about 170 
miles above the northern entrance to the 
Casiquiare canal, and then a few miles up the 
Mawaca A little knowledge about its sources above thest 
points was given by the savages to de la Fuente m 1759 
and to Mendoza in 1764, and we are also indebted to 
Humboldt for some vague data 

The principal affluent of tlie Orinoco fiom tlie Guiana district 
IS the Ventum i, the head waters of which are also unknown It 
IS an taut stream, which, runmngsouth westijoms the Orinoco 
about 90 miles above its Guaviaro brauch Two other large tribu 
taries of the Orinoco flow north from the interior of this mysterious 
Guiana region, the Cam a and the Carom The former has recently 
been oxplort d by Andri^ who loiind it greatly obstructed by falls 
and lapids , the latter is about 800 miles long, 400 of which are 
more or less navigable 

South of the Guaviaie, as far as the citvorttum 
between it and the Rio Negro branch of the Amazon, 
the country is dry and unswexit by moist ure-laden winds, 
so that no streams of moment aie found in its southera 
drainage area , but north of it, as far as 6 30' N , the 
north east trade winds, which have escaped condensation 
m the hot lower valley of the Orinoco, beat against the 
cold eastern slopes of the lofty Colombian Andes, and 
ceaselessly pour down such vast volumes of water that the 
almost countless streams which flow across the plains of 
Colombia and western Venezuela are taxed beyond their 
capacity to carry it to the Orinoco, and for several months 
of the year they flood tons of thousands of square milea 
of the districis they traverse Among these the Apure,. 
Arauca, Meta, and Guaviare hold the first rank 

The Jpure is formed by two groat rivers, the CJMante and 
Sarare The former, which rises in the Sierra de Merida, which 
overlooks the Lake of Maracaibo, has 16 large affluents , the 
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latter has its sources near the Colombian city of Pamplona, and 
they are only separated from the basin of the river Magdalena 
by the “Oriental Andean range From the Unbante Saraie 
junction to the Orinoco the length of the Apure is C45 miles, of 
which Codazzi makes the doubttul claim that 564 are navigable, 
ior there are some troublesome rapids 114 miles above its mouth, 
uhore the Apure is three milos wide Ihe numerous affluents 
which enter it from the north water the beautiful eastein and 
southern slopes of the Merida, Caraboso, and Caracas mountain 
ranges A few of them arc navigable for a short distance , among 
these tho most important is the nian> armed Portugueza, on the 
mam route south from the Caribbean coast to tho Uaiios A few 
largo streams enter the lower Apure from tho south, hut they aie 
frecjuontly entangled in lateral canals, due to tlie slight elevntion of 
tlie plains above sea level, the waters of tho Apure especially 
during flood time, having opened a great number of ca/Ios bofoic 
r4 aching the Orinoco 

] ho “Oiiental * Andes of Colombia gi\o Imtli to another gieat 
aliluent of the Orinoco, tlie Anuiatt which soon roichcs tho ]»lam 
and parallels the Apure on the south Perez says that tho Saiare 
branch of the Apure has formed a gigantic dam across its own 
tourso by ]no(hgious cpiautitics of trees brush vines, and roots, 
and thus, impounding its own waters, has cut anew channel to 
tlie southward across tho lowlands and loiiied the Arauca, from 
which the Sarare may bo reached in small craft and ascended to 
tho vicinity of Pamplona Ihe Arauca is navigable for large boats 
and barges up to the Andes, and by sail to its middle com sc 
In floods, unable to carry the additional wakr contiibuted by tho 
Saraie, it ovei flows its banks, and bj several gives its 

surplus to tho Capnnaparo, which, about 18 miles farther south, 
joins the Ounoco 

The Mefa is known as such from tlie union of two Andean 
streams the No^io and llumadia, which use neai Bogota At 
fheir pinction 700 feet above soa level it is 1000 lect wide and 7 
f(pt deep in the dij season, but m Hood the Meta uses 30 ftet 
It is navigable up to tlu old “ Apostadero about loO miles above 
Its mouth, but lauiiihes may ascend it in the wet season, about 
'iOO miles, to the pmction of tho Negro with the Huniadea In 
tho dry siason, however it is obstrin ted by reefs, sandbanks, 
shallows snags tioos and floating timber from the ‘Apostadero 
up so that even canots find its ascent ditfieult, while sav ige hordes 
along its banks add to the dang« is to lie cncounleied 

riio (Jmviarc is the mxt groit western tiibutary of the Orinoto 
b iigeino Alvarado a Spanisli commissionei for the boundaiy 
dohinitation of Colombia with Bia/il in 175^ informed tht viccion 
At Bogoti that the iiveis Arivari and Ciua>aboro risi betwetn 
Nona and l*o[>ayan, and unite to take the eom])Osit( name of 
< inviaie In those times tiny tailed it Ouaihaii, oi Cuayuau 
llie Guavuiio IS about 600 milts long of which 100 aio calUd 
iiavigablt althougli not fiec fiom obstiuctioiis Its uppei poitioii 
has many rapids and falls Tht banks au forested tlirougliout and 
tho liver is infested by nunu roiis alligators, so ferocious that they 
Attack canoes Two tliiidH of tin way up it leccives its Allan 
tributary from the norlli west wliidi is navigable foi large boats 
Near its mouth the C iiaviaie is loiiied by its gicat south wisteui 
alflueiit tho } mnda Above its rapid of Mauapin 180 miles up 
this stream i uns swiftly through a lough (ountij but for a long 
tl 1 st met is a bUCcLssion of likes and shallow, ovci flowed aieas 
Its head waters do not reach the Andes 

Bs^tween the Ouaviaie and the Meta the Orinoco is 
obstructed by the famous Miuptuen vatmaity where, in 
seveial channels, it breaks thiough a granitt spur of the 
Oiuaua highlands for a length of aliout \ miles, w ith a 
total fall of about 40 feet, arid then, aftei passing two 
minor roofs, reaches the Atures lapids, vvheio it plunges 
thiough a succession of gorges foi a distance of about G 
miles, winding among ronfustd masses of granite liouldeis, 
and falling about 50 feet At the nioutli of the Meta it is 
about a mile wide, but as it flows northwards it increases 
its width until, at the point where it receives its Apuie 
afiliiont, it IS over 2 miles wide m the dty season and about 
7 in floods It rises 52 feet at Cariben, but at the 
Angostura, or narrows, where the river is but 800 feet 
wide, the difference between high and low river is 50 feet, 
and was even CO in 1892 

Tho Orinoco finds its way to the ocean thiough a delta 
of about 700 square miles area, so little above sea level 
that much of it is i>criodieally flooded The nvtr 
is navigable for large steamers iiji to the rauda! or 
rapid of Canben, 700 miles from the sea, and to 
'Within 6 miles of the mouth of the Meta Maintaining its 
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eastern coiuse from the Ajmre, the main stream finds its 
way along the southtin side of tlu delta, where it is 
called the Cotosimi iivtiy and tnttis the sea at tlR Bot i 
Grandt , but in fiont of the lorlola island, it tlu 
oomincneement of the Ctirosiim and 100 niiU^ from tlu 
sea^ It throws noithwaids to the Gulf of Pi»u Hiiother 
great arm which, about lOO niihs long, and known as the 
Hio Jatpty bounds the wtsUrn snlo of tlu delta /a 
Toutt to the gulf the \agri sends uuiss the delti, eisl iiid 
north, two cauos or canals of lousidnablt volnim, t dh d 
the Macateo and iu^iunio Tlu ehlta is aKo tut into 
many inegular divisions by otlui eanals whidi thrive 
their flow from its gieat boiindau iiviis, the ( oiosimi and 
\agre, and its nniueious isl uuls and \ad hw mips an 
covered with a dense vegetation Tlu UoeaCTindt tmtUt 
IS the deejiest, and is the mam nivigible inti iiitt to tlu 
Orinoco at all seasons, the muddy bai usiulU numtaining 
a elepth of 16 feet 

2ht tanquMte Canal —A niissioiiaij tvploiti, 1 idrt Koimn in 
1743 was tho fust to itpoit that tho iippei Oiiiiocti iivti is (on 
iioctod with tho Nigio branch of tlio Ama/oii a i iii d I ilMt 
faith was attached to tlu statement until it was vcnlittl in 17^0 
by tlie Spanish boundary hia commission ot ^tnlnagl y Sol mo 
lilt actual elevation of this taiial abtive sta Icvd is not known 
but a kiiowktlgc of it IS of pniiiary inquiitdiitt toastud^ t)| tlie 
hydiogiapliy of South Amenta liavtlleis in giniilgivo it us 
from 400 to 900 fnt, but, alter t onsuki abb stu(l\ ol tin (imstion 
of elevations in South Amenta tin wiitti bthtvts tliut tlni 
Oasiquiare canal docs notevettd 300 feet tlivaiitni It is iboiit 
300 niiks long with au avtrugt depth ol 0 htt and has i Mohnt 
turront towaids the Kio Negio f itnii its own tvteiisivt tli nui^t 
basin it itccivis sevoial nveis of (t)nsitleiabk voliiinr so tint 
paiting fiom the Oiinoto with a wnlth of only 220 Ittt il swtlls 
to about five tinus that btiore reaching its Iscgio tntht tlius 
showing that the qnmlitv of water umtiibutctl to it b^ the 
Oiinoco is small m compaiison to whit it gntluis en 7nvf( It is 
not as IS gtncially supposttl a sluggish tanal on a flit talth I md 
but a great ra]nd rivii, wliuli, if its uppci waters bid imt lound 
contact with the Oiiiioco would belong ^ntiiclj to tin 
aflhuiitof the Atm/on lo the west of the tasitjuiui tlnrt is a 
much shorter and ni OH facile coniu\ion between t hr Oninxo md 
Ama/on basins calk d the isthmus of Pinuehin, whuli is it it In d 
by ascfiiding the Jciiii bianch of the Atdbapo atllut nt of tin 
Orinoco AlthoUp,b tho leiiii is soiiuwliat obstiinUd it is 
believed that it tonld casilj be made navigabk foi small trait 
The istliiiins 18 10 niiles across, with ninlulatiiig grtmndjwiowln it 
ovtr 50 foi t high, with swam])8 and maislies It is nnieh used (oi 
the tinnsit ol large tanoes, whuh arc hauled at loss it troni tlie 
Jcrni nvci and vdiieh reach the ^egio by tlu littlt stltani talltif 
the Pimiehin 

The Spanish lomfimtado) and his tksttndmts luve nt»t 
lieen a blessing to the basin of tlu Oniioio All tluy f in 
Inmst of IS the destruction ol its jiojnilition 
and ])iodiuts, so that tlu niinibci of inhahitants Poputa 
of one of tlu richest valleys in the vvoild is less 
to day thin it was font ecntuiies igo Tlu 
cntiie river trade ccnties upon ( nidml a7y /m tin 
light bank of the Onnoeo, 37 5 miles above its moutli It 
lias a jioiuilation estimated at 11,000 The only otlur 
liver port of any importance is ^S(tn J^nnavdn (5000 
inhabitants), on the Apiiie It is i stopping jioint for the 
incipient steamer traflu of the valley, which is pnncqiallv 
coiihmd to the Apure and lower Oriiioio It oieupiis, 
however, but a few small steam ciaft There is sff mi 
connexion between Ciudad Bolivai and tlu islmd td 
Trinidad, which supjdits 90 per cent of the lonigii 
imports of the Oiinoco A French steamer eaiiits cittlt 
from the valley to the neighbouring foieign colonus, anti 
a few local steamers do a coasting trade lu tween the nvt i 
and tlu Caribbean poits of Yene/iiela A transit ti itli 
with Colombia, via the Meta rivei, was latdy earned on 
with promising results, by two small steamers but was 
suspended by ordti of the Venezuelan (itiveinnunt 

A( cording to British consular rt jioits, tlic tomiag* of coriimerce 
foi Ciudad Bolivai was as follows — 

S VIT - 48 
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1l8t»7 

1808. 

. . 

1000 

Registered tonnage entered 

29,549 

22,826 

22,917 

„ ,, cloareil 

28,618 

21,762 

28 470 

Total movement 

58,867 ' 

44,088 

40, 3W 

Total vessels entered 

64 

70 

73 

,, ,, cleared 

69 

59 

74 


Thin Uhlo raprasentfi the foreign atnl i iver trade of the Orinooo i iver 
and itA hraiKhee at the close of the 19th century (o F C ) 


OrlSSftf a province of British Tndui, in Bengal, 
fonnwting of four Bntmh distints and about sixteen 
tributary states 

The hintoncal (apital is Cuttadc and Pun with its temple 
of Jagannath, is world larnous It diHcis from the rest of 
Bengal in being und« rat/ mpoiar) si tth nient of land revenue A 
ii< 5 W settlement for a ti ini of thirty years has just been concluded, 
vvhioh will raise tin total land iMinui Ironi Rs 11,84,000 to 
Its il,05 000, or by num than one half but the greatir part of 
fhiH imreaso will be 1< vied giadually during tlu first eleven yeaia 
of tlio term To obviatf destuictive inundations and fanuius 
the Orissa of /anals has been constructed, with a capital 

outlay of Ks 2 fi4,01 7fi9, oi nearly two millions sterling In 
1897 98 till fotaliipa irrigated was 200 943 ains, yielding a 
nvinueof Hs » 11,729 In addition, tolls cn iiaMgation yielded 
Ks 1,02 919 I in n< t jirofits were Rs 12,00fi not including any 
chaige fe>r interest 1 rnbanknii nls wi re inaiiitamed at a fiirthei 
cost in that year of Us 2 01 797 The preivince is traversed b\ 
the l/jist (^oast Itailwav who h was ojicried throughout from Cal 
( lit fa to Madras ui 1901 

J ho division of ()i rssv eonsists of tin thiec Uiilish ellstricts of 
( iittaek Pun and Halasoie, together with the forfe ited state ot 
Angiil and the trait 1 nown as the Khondmals Total area, 989 3 
Hijuare rniliH po|mlation (1881) 3,789 799 (1891) 4,047 252 

(1901) 4 350 372 showing an iiidiase of 7 per tent between 
iioth 1881 and 1S91 and 1891 and 1901 average density, 412 
persons per sejiiaio mib Aeeemling to the ci nsus of 1891, the 
total number of persons in all India speaking Unyii is 9,010,957 
showing that tin bn^mstic area (extending into Si ad i as and the 
(.mtral Piovmees) is mue h huger than the political province 

Ihe tributary stall H of Ouikma ocuijiy tin hills between the 
British districts and the Cential Piovuues Ihi most important 
are Moharbliaiij, Keonjhar Dhenkanal Bod and Nayagarh 
lotAl ana 11 387 square miles population (1881), 1,410,183, 
(1891) 1 690,710 (1901), 1 959550 showing between 1881 and 
1891 an apjMirent ini lease of 21 per e i nt paitly due to unproved 
enumeration and bitv\icn 1891 and 1901 an increase of 15 5 
»i r lint In 1897 98 four states under British administration 
UK lulling Dhenkanal) had a total reve nue of Rs 4,80 000 Mohar 
blianj anel Dlnnkanal have each an i thcicnt hnglisli high school, 
with a boarding bouse attached In 1897 98 tlio total number 
ol schools was 1311 attended by 17 058 pupils Ihe raja of 
Moharbhaii) is distinguisheid for his intelligent administration 
He has line land 1075 sejuare mills, or more than one fourth 
of the area of his state, to ms reserved forist 

OriStftnOf a town aiiel aichiepiKeo))al Hie of the 
])i()vinit of (5igliaii, Siudinia, Italy, mar the wont roast, 
mill 8 by rail noitb north west of Cagliari, m a marsli} 
ami unhealthy pomtion near tho mouth ot tlie river Tirso 
I he < ithodral is an 18th century structure There arc 
niniuTis ot the inedueval walls Its induhtrics embrace 
the manufactnri ot pottoiy, flour in it ling linen and hcinj) 
weaving, and tunny fishing Pojuilation (1899), 7000 

Orknoyy a founty of Seotland, foiincd of a groiiji of 
islands in ilic \eutli Sea tlic most southerly being separated 
from Caithness b\ the Pcntland I nth ' 

awi Population — Ai lordiiig to the latest official estimate, 
tho area of the islands (fonshoie imlndcd) is 249 565 acres, oi 
about 200 square miloH Of tin (38 islands and islets, 29 are in 
babittid The population was in 1881, 32 044 in 1891 80 453, 
and in 1901, 28,698 of whom 1 1 027 wire males and 14 671 wire 
fomalos. Taking the Inml aiea onh (240 476 acres or 375 7 squau 
miles), tho number of persons to tho aernare mile was 81, anet the 
number of acres to tlu pirsoti 7 9 The population detreasod 
bi tween 1S81 and 1891 bv 1 9 per cent and betwem 1891 and 
1901 by 5 8 |ht eent Between issi and 1891 the excess of births 
ove r deaths was 260 , and the dceieaso of the resident population 


1591 Tho following table gives births, deaths, and marriages, 
with the percentage ot illegitimate births — 


1 

Year 

Deaths 

Marriages 

Births 

Percentage of 
lllegitinuifi 

1880 

466 

174 

755 

60 

1890 

502 

126 

625 

4 96 

1899 

445 

164 

5*)2 

6 1 


The birth rate, death rate, and marriage rate are all below the 
rates for Scotland Ihe following table gives the birth rate, death- 
rate, and marriage rate per thousand of the population for a senes 
of years 



1886 

1881 90 

IH/K) 

1801-98 

1899 

Birth rate 

23 60 

23 08 

20 41 

20 25 

19 00 

Death rate 

14 67 

14 55 

16 42 

14 48 

15 29 

Marriage rate 

'> 44 

J*®' 

4 12 

4 05 

5 63 


There were 88 Gaelic speaking persons in tho county m 1801 
and 31 foreigners Valuation m 1889-90, £65,910 , 1899-1900 
£64,002 

Advimistratwn — Oiknc) unites with Shetland to send a member 
to Parliament, anel Kirkwall ( 3660) its county town, and the only 
royal burgh, is one of the Wiek grouji of psiliamcntary burghs 
There are 21 civil parishes, with a combination pool house at Kirk 
wall the number of paupers and dependents in September 1899 
was 871 Orkney forms a sbenfidom with Shetland and Caithness 
and there is a resident sheriff substitute at Kirkwall Twenty 
school bonrds manage 61 schools, whieli had in 1898-99 an average 
attemlaiico of 4227 Kirkwall and Stromness public schools givev 
sccondaiy education 

AiptcuHiire — In 1898 the percentage of cultivated area was 42 7 
In 1895 tho average size of tho 3267 holdings was 33 acres Tho 
l>orcentuge iitHlir 5 acres was 11 60 between 6 and 50 acres 70 89 
and ovei 50 aeios 14 45 Thcie were 306 farms between 60 and 100 
acres 125 between 100 and 300 and 31 over 300 one being abov e 
1000 acres in extent Fanning is on the whole not be low tho 
average low land Se ottish stiiidard The crofti rs houses are now 
sujjcrior to those in almost any pait of the Highlands, being rebuilt 
of stone and lime, instead of stones and day 1 he following table 
gives the puncipal acreages at intervals of live \ears fiom 1880 ~ 


lear 

Air a unekr 
C rups 

( orn 
f roj>s 

(Irern 

( lOpH 

f linn 

1 pmm 
nint 

1 aHtiiK 

1 allow 

3880 

101 958 

27,278 

17,147 

30,575 

18 656 

1 302 

1885 1 

112,246 

88 516 

17 07') 

22 297 

23 689 

1 069 

1890 

110 435 

28,498 

1 7,624 

33,004 

20 406 

898 

1896 i 

106 188 

38,525 

17 '■>63 

22 283 

17 544 

241 

1896 

107,376 

38,268 

17 60b 

, 22,805 

17,440 

257 


The following table gives the live stock during the same a eats — 


\(ai 

loUl 

Huimhn 

Total 

Catlli 

Cows or 
Hoili FH in 
Milk or (air 

Hh ip 


IHSO 

6 100 

26,416 

9,101 

29, '■.92 

5,212 

1885 ' 

6,094 

25 229 

9,476 

32,178 

4 598 

1890 

5,861 

24,040 

8,989 

82,408 
32 050 

1 587 

1895 

6, 550 

26 822 

9 890 

2 580 

1899 

6,829 

28 428 

9 858 

26 836 j 

2,586 


There were only 11 acres under wood in 1895 At the census of 
1891 5349 men and 637 women weie relume I as being connected 
with agrieultiiro 

Industries nvd Trade — The principal indnstrj , apart from agri 
culture, is fishing There are 22 stations in the Orkney fishery 
district, some statistics about which aie given in the following 
table — 


Year 


Boats 


\ahn of 

Resulont 

1* ishtriiien 
and Boys 

Total Value 

^o 

Tons 

\ nlni 

Gtai 

of all lish 

1890 

656 

3816 

£17,013 

112 632 

2 142 

£89 783 

1894 

692 

3265 

£11,464 

1 £10 229 1 

1,706 

£60,555 

1898 

501 

2789 

£10 SOO 

1 £4 317 

1,292 

£58,359 

1899 

502 

2876 

£10,777 

£12,397 j 

1,809 

£44,294 


Of tho total value of fish lu 1899 £28 359 was the value of the 
herring catch, and £7474 the value of shellfish In 1899 2050 
persons were employed in tho district in the various branches of 
the sea fisheries 

AtTTHOKiTlKS — 0 Baita Ifistoru of Orhiey (third edition 
with prefatOT} note) 1867 — Sir Gfougf Dahfnt “KoUs 
edition of the OiKneyinga Saga — J B Cravfn History of tlio 
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Spiseojml Chiireh in Orltiey, 1S8^ ---W Z Dkknison Chmdinn 
Sketch Book Kirkwall, 1880 — J F£R( vhon The Brocks ami 
Rude Stone Mmuments of the Otkney Islands London, 1877 
— D Gorrie Sumtners and If itUers tn the Orhieys London, 
1879 — J B Tudor Orhiey and Shetland Loudon, 1888 — 
Brand Brief Description of Orkney (repnnt) Edinburgh, 
1883 — D Balfour Odal Rights and Femal Wrongs Ediu 
burgh, 1860 — M J B Baddeley Oikneg and Shetland 
London, 1866 (w Wa ) 

OrlMinSf chief town of department Loiiet, h ranee, 
75 miles south west of Pans by rail It is the headquarteis 
of the 5th army corps, the seat of the Court of ApiKsal for 
departments Loiret, Indie et Loire, and Loir-et Chei of the 
central prison for the same depaitments, of a Protestant 
consistory for the departments of Loiret, Loir et Cher, and 
Yonne, and of a school of artillery The Corn Blxchange 
now serves as a hall foi fetes Amongst modern buildings 
may be noted the churches of St Marc (1886), St Marceau 
(1892), in the suburbs of the same names, and in the 
latter suburb also a church commemorative of Joan ot 
Arc (1895), and St Lawrence in the Madeleine subuib 
A laige hail pm factoiy employs about 100 persons, and 
turns out 100,000 pins pei da} Orleans was the ancient 
Genahuniy not Genabiun^ as has been proved by several 
ancient ins( uptions It was reduced to rums by C^aaai in 
52 Bl Population (1891), 51,270, (1901), 59,568 

Orl0AnS« — Since the aiticle m Ency But \ol 
xvii on the Oileauist princes was published, some addi 
tional names of importance lequiio to be added to the 
account there given hor a complete list of the Orleans 
family reference must be made to the Ahnnnach dt Gotha ^ 
but the accompanying genealogical tabic ot the descendants 
ot Louis Philippe will be of assistance 

lleferonce may be made to tin ai tides Paris, Comii 
DE (with his son, the Dut dOrleans) and ToiNVirn, 
Prince df, for information contcrning those memlKis ot 
the family It is onl} necessary heu to give fuitlici 
details about two othei^ whovt names won distiiKtion 
in recent years, the due d’Aumalc and Prince Htnii 
d’Orleaub 

Henri FuofNE Louis d’Orli vns, due 

cPAumalc (1822-1897), v\as the fourth son of King I cmi^ 
Philippe I and of his v\ife Mane Aniclie lie was l»oin 
at Pans, 16th Januaiy 1822, and was educated at the 
College of Henry H At seventeen he enteied the aim>, 
and saw service in Algeria, where ho distinguished him 
self Jn May 1843, altci the cai)tuie of AbdclKachi, 
he was made lieutenant general In 1817 he was made 
governor of the I rent h possessions in Africa, but m 1848, 
when the Februai} i evolution broke out, he handed ovei 
his otticc to Geneial Civaignac and went to England 
where he lived for some years, occupying himselt with 
historical work and contributing to the Itume dm Dem 
Mmults lie married in 1844 the Punccss Caioliia , 
daughter of the piince of Saleino, she died in 1809 
They had two sons, the jirince de CWdc (d ISOO) mel 
the due de Guise (d 1872) In 1809 two volumes of the 
duke’s llistoiie dcs Punces de Condt were jmblished hi 
1870, when the Fianco Geiman war broke out, his request 
for employment m the held was refused Jn 1871 he was 
elected a deputy foi the department of Oise, and in 
1872 was elected a member of the hrench Acadeni} He 
took an imjiortant ])ait in the events leading to the down 
fall of Thiers In 1873 he presided at the Ba/ainc court 
martial, and wxs then gntn the command of the 7tli 
army corps In 1879 he was made insi>eetor geneial of 
the aimy corps, and m 1880 a memljei of the AcacUmie dts 
Beaux Arts In 1883, however, he was intluded in tin 
decree against the (hleanist ]»riuees, by whieli the} now 
retired lioin the armv and m 1886 the due crAuinilt 
formally protested to the President of the llepublic against 
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liH treatment by frcncral Boulanger, but the only result 
\^a.s that he was lormally exiled from Freiieh territory, 
and retired to Brussels The due d^Auinalo had an 
immense fortune, and in 1886 he announced that, after 
his death, his chateau of CJjantilly with its contents would 
go tothohremh Institute On its request the Govern 
ment rejHalcd in 1889 his decree of exile, and h( returned 
to France He died in Sicily on the 7th of May 1807, 
his death being undoubtedly accek rated by the disaster of 
the fire at the <harity bazaar in Pans, i^lurc his niece, the 
duchcbsti d^Ak n^on, lost her lib 

lUviii, pRiNtE OF OniKANS (1867-1001), (kkst son of 
Uobeit, due de Chartres, was born at Ham, mar Hk hmond, 
♦Surrey, on the 16th of October 1867 In 1889, at the 
instanc o of his father, who paid the c xjienses of the tour, he 
undertook, in ccunpauy with MM Boiivilot and Dedecken, 
a journey through Siberia to Siaiu Tn the courso of then 
travels they ciosscd the mountain lange of Tibet, and the 
fruits of their obsci vations, submitted to the Geographical 
Society of Pans (and later imorpoiatcd in Dt Paru wu 
Tfmhn h tiava^ U Tibet tiKuntiii, published in 1892), 
brought them conjointly tin gold medal of that society 
In 1892 the iiiinco nude i shoit journey of cxjdoration m 
Last Afnca, ind shortly aftcrwaids visited Madagascu, 
])rcjci(ding tlitnco to Tongkmg hrom tins jxnnt he set 
out tor Assam, and was successful in discovenng the sources 
of tilt liver Iirawaddy, a brilliant geographical achieve 
incnt winch soenud the medil of the Geogi aphieal Society 
of Pans and the cross of the Legion of Honour In 1897 
lir icvjsitcd Abyssinia, and political diffeiences arising 
from tins tup ltd to a duel vMth the comte ck Turin, in 
which both combatants were wcjuncled While on a tup 
to Assam in 1901 hc^ died at Saigon of dysenteiy on 9th 
August Piincc He nil w is a somewhat violent Anglo 
idiobt, and Ins diatiibes against Gicit Britain contiastcd 
lather cuiiously v\ith the coulial rccepticm which his 
(losition as a tiaveller obtained tor him in liondon, wheie 
ht' was given the gold nuHlal of the Boyal Ocogiajihieal 
♦Soc le t^ 

Orltons, Louis Philippe Roberti Due d’ 

(1K09 ), eldest son of the comte de Pans, was 

boin at ^oik House, Twiekenliam, 6th lebiuaiy 1869 
The law ot exile igainst the hicneli princes having l)cen 
abiogated in 1871, hc^ returned with his parents to hiancc 
He was lust educated by a j^rivate tutor, and then followed 
the coiiists oi the munieipal college it Fu In 1882 he 
<ntiud tlm C^^lkge Stanislas, Pans, lud took a first pii/t 
in i c oiii|k: titivt l^atin translation On the death of the 
(ointe dc (9iambe)ul, the comte de Pans became head of 
the llouibouH, and in 1886 he and his son wcie exiled 
fiom Iraiiu Queen Victoria aj)pointed the duke eif 
Oilcans i supei numerary cadet at the Royal ^lihtaiy 
CVilkgc, Sandhiust After passing Ins examinations he 
riteived a commission in the 4th battalion of the 00th 
Uiflts, then qiiaiteied in India In lanuaiy 1888 the 
dnke went out to India, atcompanicd by Colonel de 
PuisLval as militaiy goMinoi and advisei At Boml)a> 
he v\aH received hy the duke of Connaught and Loid 
Ikav, and at C’alcutta he bKame the guest of the A leeroy, 
the marciuis of Dufftim, who organized for the duke aricl 
Jns cousin, Prince lltni) of Orleans, a giand tiger shooting 
expedition in Ntjwuil Tho duke now leported himself to 
the commAnder ni chief (now Lail Robeits), and joined his 
regiment at Chakrata After seeing eonsideiable service, 
the duke ceased his connexion with the Indian irmy m 
1 ebruary 1889, uul letuined to Lngland On attaining 
his majority, he entered Pans, and proceeding to the 
niiUite^ expressed his desire, as a Irenehman, to perform 
his militur} service This act caused great excitement, and 
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he was arrested m conformity with the law of 1886, which 
forbade the soil of France to tho direct heirs of the 
families which had reigned there Ho was tried, and 
scntencejd to two years’ imprisonment , but he was 
liberated by President Carnot after a few months’ 
nominal incarceration, and conducted to the Swiss frontier 
This escapade won for him the title of “Le Premier 
Consent ” After the comte de Paris’s funeral, the duke 
rcjceived his adherents in London, and then removed to 
Brussels, as being nearer France On 9th November 
1890 tbe dukc5 married the Archduchess Maria Dorothea 
of Austiia, the ceiemoiiy taking place at Vienna • It was 
alleged that some of his followers were implicated in 
the conspiracies against the licnch Republic m 1899 
A kttci which the duke wrote in 1900, approving tho 
artist whose CAneatuus were grossly insulting to Queen 
Victoiia, excited great indignation both m Englmd anel 
m many French ciieks, and cstringed him from miny 
With whom he bad formerly been upon friendly terms, 
but after Queen Victoria’s death it was illowed to become 
known that this affair had been forgotten and forgiven 
by the Bntish royal faiml} 

Ormerod, Eleanor A. (1828-1901), Fngiish 
entomologist, was the daughter of Geoige Ormeiod, 
F R 8 , author oi Th< J/isto) y oi and w'as born 

at Stdbuiy Paik, Gloucc steisliire, on the 11th of M ly 
1828 From hti e irliest chilelliood insects were lici 
delight, and the ojqxjitunity afforded foi cntomologic il 
stuely by the large estate u]>on winch she gi evs uj) iml tho 
interest she took in agneultun genei ally soon made her 
a local authoiity upon this subject Mlien, in 18()8, tho 
Royal Horticultuial Scxietj began foiming a collection 

01 msc3et pests of the faim for practical puijioses, ^Miss 
Oimerexl large ly eon tiibuted to it, and was avviided the 
Iloramodal of the society In 1877 sin issued i j) inqilikt. 
Notes for Ohsa vat tons on Iriftmions Jn^at^, winch was dis- 
tributed among ]>eisons inkiested in tins line of incjuiiy, 
v\ko leadily sent in the results of their leseaiches, anel was 
thus the beginning of the well known Annual JSer les of 
Ntjmts on Injmious Insects and Faim Tests In 1881 
Miss Oimerod imblished a special lejioit upon the “ turuijv 
6y,” and m 18S2 was ajqximted consulting entomologist 
to the Royal Agucultuiul Society, a post she hi Id until 
1S92 For several years she was lecturer on scientific 
entomology at the Royal Agncultiiial (’olkge, Cirencester 
Her fame was not confined to England she lec Lived 
Sliver and gold medals fiom the Univeisity of Moscow toi 
lier models of insects mjuiious to jilants, uid hti treatise 
on TIu Injm wus Insects of l^cnith Ait mi showed how wide 
was her langc In 1899 she received tho large silver 
medal fiom the ♦Soeiete Nationale d’Aeelimatation de 
Iiance Among othcis of her works aie the Cobdeti 
Toumalsy Manual of injnuous InstiU^ and Handbook 
of Insects tnjunom to Onhard and Push Fruits Almost 
the last honour which tell to her was the honorary digree 
of LL D of Edinburgh Univeisity — ^a unique distinction, 
for she was the first woman ujion whom tho university 
had conferred this degite Ihe dean of tho legal faculty 
m makmg tho iiresentatiou aptly surnme d uj) Miss OrmercxI’s 
services as follows “ The pre eminent position which Miss 
Oimerod holds m the woild of science is the leward of 
yiatient study and unw earying observation Her investiga- 
tions have been chief! j diiected towards the discovery of 
methods for the prevention of the rav iges of those insects 
which are ii\jurious to orchard, field, and foiest Her 
labours have been crowned with such success that she is 
entitled to be hailed the protectress of agriculture and the 
fruits of tho earth — a beneficent Demeter of the 19th 
century ” 8he died at bt Albans on the 19th of July 190L 
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Onnskirk, a market town and, since 1894, urban 
district m the Oimsknk parliamentary division of Lanca 
shire, England, 1 1 miles north east of Liverpool by rail 
In 1896 a corn exchange and news-room were erected 
Public pleasure grounds were opened in 1894, and m the 
seme year an isolation hospital Population (1881), 6651 , 
(1891), 6298, (1901), 6857 

OrnAmonta — Ornament is in its nature accessory, 
and implies a thing to be ornamented, which is its active 
cause and by rights suggests its design It does not 
exist apart from its application "Nor is it propcily added 
to a thing already m existence (that is but a makeshift for 
design), but IS rather such niodihcation of the thing in 
the iiuikttnf as may be determined by the consideration of 
beauty hor exampk, the construction and pio]>ortions of 
a chair are determined by use (by the necessity ot combining 
the maximum ot stiength with the minimum of weight, 
and of fitting it to the proportions of the human body, 
ilc ) , and any modification of the plan, such as the turning 
of 1( gs, the 8ha]ung of arms and back, carving, inlay, mould 
mgs, &c — any reconsideration even of the merely utilitaii in 
plan liom the point of mcw of art — has strictly to do with 
Oinament, whnh thus, tar fiom being an aftei thought, 
belongs to the veiy inception ot the thing Ornament is 
good only m so far as it is an iiidispensabh juut of 
something, helping its e fit cl without hurt to its use It 
IS begotten of use by the eonsideiation of beauty The 
test ot ornament is its /itncsn It must occupy a spate, 
fulfil a jiurpose, be adaptt d to the m iterial in which and the 
I)ioecss by which it is executed This implies tteatmenf 
The treatment be htting \ wall spat e does not equally 1m fit 
a floor 8])xce of the same dimensions What is suitable 
to hand painting is not equally suitable to stencilling , 
nt)r what is proper tt) mosaic piojai to carjiet weaving 
Neither the purposes of decoration nor the conditions of 
production allow great scope for naturalism in ornament 
Its foims are derived fiom nature, more or less, but it 
pose 18 best secured by home removeduess from nature — 
licet shitated also by the due treatment of material aftti 
its kind and aeeoiding to its fashioning In the case of 
it curling ornament it is inept to multiply natural floweis, 
Xt , which at every repetition lose something of thtii 
natur il attraction The artist in ornament does not 
imitate natural foims Such as hi may employ he trans 
hguies Ho does not necessarily set out with any idta of 
n itunil form (this comes to him by the way) , lub first 
thought is to solve a given probltm in design, and he 
solves it perhaps most suiely by means of abstract 
ornament — witness the work of the Greeks and of the 
Aiabs The extremity of tasteless naturalism, leached 
towards the beginning of the Victoiiau era, was the 
opportunity of English reformers, prominent amongst 
whom was Owen Jones, whose fault was in insisting ujKin 
a form of ornament ttKi abstract to suit English ideas 
William Morns and others led the way back to natuie, 
but to nature trained in the wiy of ornament The 
Styles of ornament, so called, mark the evolution ot 
design, being the direct outcome of Greek, Roman, 
Byzantine, Gothic, or other conditions, m days when 
fashion moved slowl} Post-Renaissance ornamtnt goes 
by the name of the ix-igning king, but the charactei ol 
the historic periods was not sought by artists , it caint of 
their working in the way natural to them and doing their 
best “Style,” as distinguished from “the Styles,” comes 
of an artistes intelligent and sympathetic treatment of 
his material, and of his personal sincerity and strength 
International tiafiic has gone far to do away with 
national characteristics in ornament, which becomes yearly 
more and more alike all the world over The subsidiaiy 
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nature of ornament and its subjection to conditions lead 
to its fiequent repetition, wliieh results m re 

l)cattd foims falling mt\itiibly into lines, alwijs self 
asserting, and luibU to annoy m piopoitiou as thej weu 
not foreseen bj the dt signor Ht cannot, tin it fort 

safely disregard them Indted, his hist busimss is to 
build iiattern ui)on huts, if not intiiiisieally beautitul, at 
least helplul to tlu seluine of dteoration H» in ly 

disguise them, but ca^ubk disigneis ue gtuorally quite 
frank about the consiiut tion ot tluir ^>atttrii, and not 
afraid of pionouiued lines Ot eouist, adaptiitioi btnng 
all-essential to pattern, an aitist must U Mised in tin 
technique of any manufieture foi whnli he designs 
art IS m Ixing equal to the oct isioii j j) ) 

OrnOi a department of the north west of Irantt, 
watered by the Oi ne 

Area, 2372 square links The population (iocrtaheil from 170 
in 1881 to 325,145 m 1901 Births in 1899, 59bl, ol nrhah 
wt 10 illegitimate , deaths, 7554 , mairiagos, 2111 Outofl 114,780 
at res of land cultivated in 1890, 773,110 acres were arable and 
nearly 491,000 acres were groou ciop and grass lands In lso<) 
the wheat crop was valued at £682 000 , barle>, £206 000 oats 
£402,000, potatoes, £136,000, grteii crop (tntoil hnern and 
saiiitom), £278,000, iiatuial pastures, £418,000 grass laiulM 
£496 000, Lidei apples, £480 000 The live stock in 1899 in 
eluded 62,000 horst s, 210, lOO cattle, 70 460 sheep and 17,000 pigs 
Ihough without mctilhc ores, Oriie possesses iiidiistiies in mctuls 
— pm factories at Laiglo, kc The textile industry is espotiallv 
developed aiound Flers and AleiHon, where cotton stulTs art inanu 
factured Alcni^on, the capital, had 11,880 iiiliabitants m 1901 

OrOSh^ZAi a market town t)f Hungary, in thr 
tounty of Bdkes, 33 milts north-eist of Szegedin The in 
habitants are mainly aguciiltiu ists and aitisaiis, and tany 
on a brisk trade in swine There aie live stiaiu mills 
and many financial institutions Populition (IHOI) 
19,956 , (1901), 21,385 

OrshAf a district town of Russia, government of 
Moghileif, and 112 miles b\ rail wt st south wist oi 
Smolensk on the Moseow-Brest rail w ly, on tlu Dim pi i 
Its industries are insignificant, but it is an impoitdiit 
entrepot for gram, seeds, and tinibci, whuli an shippiil 
both by lail and on the Dnieper Population (1897), 
13,161 

It is a veiy old town, mentioned m the annals uinh r tlu naiiu of 
Ksha in 1007 In the 13th ctniuix it was taki n h) lh< I ithu inmns 
who fortified it In 1604 the Poles foundtd tin n a Icsuit 
Tlu RuHsians besieged Orsha nion than oiut in the 16lh and 17lli 
leiiturics, and tinally annexed it in 1772 

Orsk, a district town of Russii, government and 150 
miles south-east of Oreiibuig, on the right bank ot the 
Uml river Being situated on the pnini s, cattle breeding 
prosjKjrs It has tanneries and tallow melting estiblish 
ments, and is a centre for trade in cattle and \arious 
animal jiroduce impoited from cential Asia Population 
(1897), 14,036 

OrSOVAy a market town of Ilungarj, in the county 
of Krass6 Szoi eii} , mai tho pass of \askapu (Iron G lies), 
on the Danube As in import in t railway station on tlu 
frontiers ot Hungary, Senia, and Rumania, it his a thriv 
mg trade It has numerous financul institutions, a saw 
mill, and several Goveiniiunt editices The private w ills 
of the old Roman city oi Tierna have been demolished 
Neal the raifwiy station stands a handsome ehapil, (alk<l 
the Crown Chajiel, which was enitid in 1855 on tlu 
spot where Louis Kossuth concealed tho crown at tho 
close of the Hungarun wai of lihert) The isht of Adi 
Kaleh, opposite to the town, was ceded in 1878 by tlu 
Turkish Goxernment to Hungarj Population (1891), 
3564, (1901), 1610 

OrtAy a lake of Italy, Ijmg wi st fiom Lago Miggiore, 
and due noith of \ercelli It has in in a of 7 square 
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mileB, and is 8 inileH long and from ^ to 4| miles wide 
A 8nba(jueou8 ndge divides it into two basins, of which the 
north 18 the dee|>er, descending to a maximum depth of 
409 feet The altitude of the lake is 951 feet above sea- 
level The area of the dn^inage basin i8 39 square miles 
The temj>erature of the bottom never falls below 39 2 F 
This lake seems to owe its origin to glacial action By 
means of the Htrona, which flows out of its northern 
extremity, it communicates with the Tort, which flows 
into Lago Maggiore 

Orthodox Eaotorn Church.— The object 
of this article is to enumerate all the Christian Churches 
of the East, and to sketch shortly their present condition , 
1 1 , both those which together constitute the Orthodox 
Fostern Churth and also those which have a common 
origin with it, but which, for one reason or anothci, have 
Sfparated trom communion with it (See Knuj But ^ 
ninth edition, art Orfi-k Cnuiun ) 

I The Orthodox Eastern Churc h, which is frequently 
spoken of as “ the Greek Churcli,” and which has for its full 
official title “The Holy Orthodox Catholic Apostolic Eastern 
Church ” (»/ ayta KadoXLKH] avarokiK^j €KKX7j(rta)y 

18 the historical representative of the chuiches of the 
ancient East It consists of (a) those churches which have 
accepted all the decrees of the successive general councils 
and have remained in lull communion with one another, 
(h) such churches as have derived thoir origin from these 
by missionary activity, or by abscission without loss of 
communion In the Eastern churches, unlike the Western, 
there has never been any pronounced tendency towards an 
organized unity undei a single head, of the kind which in 
the Jloman world gave use to the Papacy Their bishops 
preserve, indeed, their ancient dignities and precedence, 
l)Ut are ccjuals in then inherent power , and the authority 
of patnardiH and metroiiolitans is lecognized as being 
committed to them by the synodical voice of their 
brethren Again, not only is it the fact that the ancient 
patiiarchs and other heads of local churches have in 
<lc ])endent authority within their own spheres, but it has 
been fully recognized, from the end of the 16th century at 
any late, that a separate and indejiendent organization is 
tlie natural corollary of com])lete political separation On 
the othei hand, the Orthodox Eastern Church has always 
laid especial stress upon the unchanging tradition of the 
faith, and has claimed orthodoxy as its especial character 
istu The Feast of Orthodoxy ” (r/ KvpiaKi] ryi opOo 
c5o^itt9), celebrated annually on the first Sunday of the 
(heck Lent, was founded in honour of the restoration of 
the Holy Images to the churches after the downfall of 
](onoclasm (19th February 812), but it has gradually 
assumed a wider significance as the celebration of victoiy 
over all htnsios, and is now one of the most characteristic 
festivals of the l^astern Church In addition to the 
ancant chuitlios which have separated themselves from 
the oithoclox faith, many ha\e ceased to have an in 
<k pendent existence, owing either to the conquests of 
Islam or to their absorption by other churches hor 
example, the ehuich of Mount Sinai may bo regarded as 
all that survives of the ancient church of northern Arabia , 
the autocephalous Slavonic churches of Ipck and Okhnda, 
which derived their ultimate origin from the missions of 
Cyril and Methodius, were absorbed in the jmtnarchate 
of Constantinople in 176G and 17G7 rcspectn ely , and the 
Church of Georgia has been part of the Russian Church 
since 1801 At the present da>, then, the Orthodox 
Eastern Church consists of twelve mutually indei>endent 
(hurches (or thirteen if wc leckon the Bulgarian Church) 
using their own language in divine suvice (or some ancient 
form of it, as in Russia) and varj mg not a little in points 


of detail, but standing in full communion with one another, 
and united as equals in what has been desenbed as one 
great ecclesiastical federation. However, m using such 
language it must be remembered that we are not dealing 
with Mies which were ongip^lly separated from one 
another and have now entered into fellowship, but with 
bodies which have grown naturally from a single origin 
and have not become estranged These bodies are the 
following — 

1 T/ie Patriarchate ojt ConstatiUnoplv or Jiome — 
The Ecumenical Patriarch, as he has been called since 
early in the 6th century, is the most exalted ecclesiastic 
of the Eastern churches, and his influence reaches far 
outside the lands of the patriarchate His jurisdiction 
extends over the dominions of the Sultan in Turkey, 
together with Asia Minor and the Turkish islands of the 
Aegean , there are eighty two metro|>olitans under hmi, 
and the “ monastic republic ’’ of Alount Athos He has 
great jirivileges and responsibilities as the recognized head 
of the Greek community in Turkey, and eujojs also miny 
personal honours which have survived from the dajs of 
the Byzantine emperors 

The Patiiaicli has his own court at Plianar, and his own piiaon, 
with a large uvil jurisdiction ovei, and ixsjionsibihty toi, tlie 
(rieek coiiimumiy In ecclesiastical aflairs he acts with two 
go\ermng bodns— (a) a ])ennanent Holy Synod (lepA Srvi/o5of 

KupffTayTiyovir6\t(at)f consisting of twehe nietiopohtans, 
SIX of whom are le elected every year fiom the whoh iiumliLi of 
nu tropolitaus, arranged m three classes accoidnig to a tixid 
cycle , (6) the Pennanent National Mixed Council (AiapA^s hOviKbp 
Mttcrd^ 2,vfi/3ou\iop), a remurkahle assimhly, which is at ome the 
source of gieat |X)wei hy introducing a strong laj dement into 
the administration, and of a (irtain amount of weakness by its 
liability to 8udd<n diangis of popular feeling It consists of foiii 
metrojwlitaufi, iiiembois of the Holy Synod, and tight lajmcn 
All of the He ai 0 chosen hyan chitoial body, lonsisting of all the 
membirs of the Holy Synod and the National Mixed Council, and 
twenty five lepiesentatives of the jiaiislieb of Coustantiiioj»l( The 
flection of the Patriarch is also, to a lonsiderablt extent iKipulai 
All electoral assembly is fomied foi the purpose, consisting * of the 
twelve members of tho Holy Synod the ei^it lay nuuiisis of the 
National Mixed Council twenty eight representatives of as many 
dioceses (the remaining dioceses having only the right to nommato 
a c4indidato by letter), ten re^nw iitatives of tin paiishcs of 
(Vmstantinoplf tdi lepresentatives of all j)er8oiis wlio jwsscss 
]M)litiuil lank, ten k pusentativcs of tho Christian ti idis ot (Vm 
stautmoplc, the two lejiiosciitativcs of the secictariat of tho 
jiatnarrliate and such motrojiohtans, to the iiiimhrr of ten but 
no more, as happen to be in Cou8tantino)»le at the time foi some 
canonical leasoii (irapcirtSiy/ioui'res) On the death oi dcfiosition ot 
the Patriaich, the Holy Synod and the National Mixed Council 
at once meet and elect a tomporaiy substitute foi tin 1‘atriaich 
{ToTrorrfpTiT-tii) I oity days afteiwams the electoral assembly meets, 
under his piosideiicy, and proceeds to make a list of twenty can 
didatcs (at the pioscnt day they must be metiopolitaiis) w ho may 
be projMised oitliei hy the membei’s of the eleetoial oasemhlj or hy 
any ot the metropolitans of the patnaiehate hy lottei This list is 
stilt to the Sultan who has by prescription the light to still e out 
five names >jom the fifteen winch itmain the cTci total assembly 
chooses thicc These names arc tlnn subimtied to the chrieal 
members of the assembly » e , to the momliem of tin Holy Synod 
and the irapeindr}/JLovpr€s wlio moot in thun h, and after the usual 
SCI Viet, make the final seltction The Pat!iai*ch oUtf is presented 
to tho Poite, which thereupon giants the hciat oi diploma of in 
vestiture and sevcial custoniaiy juesents, aftei which tho new 
niler is enthroned Tho Patriarch has the assistance and sup|>oit 
of a large household, a survival from Byzantine times Amongst 
them, actually or jiotontially, aio the (naiid Sttwaid {fjJyas 
olK6pofjios\ who serves him as deacon lu the lituigy and piesents 
tandidates for oidors, the Giand Viaitoi trafceXXAptoj), who 

siqiei intends the monasteries , the Sacristan (<rK€vo(pv\a^) , the 
Chancellor (x^fyroipuXfi^)^ w ho siqunntends ecclesiastical causes , 
the deputy Visitor (6 toO traxcXXlou), who visits the nunneries , the 
Protonotary (r^opordpiot) , the Logothete {XoyoBirrtt)^ a most im- 
jHirtant lay omeci , w ho represents the Patnareh at tho Porte and 
elsewhere outside , the Coiiser bearci, who seems to he also a kind 
of captain of the guaid {Kay<rrpL(rioi or Kav<rrprfiv^ioi) , tho Kcfercn 
daiy {/^4*^p€v6dpios) , the becretaiy {uvop^yiiMiypdffnav) the Chief 
Syndic (irpwr^Kdiifos), who is a judge of lesser causes , the Hooorder 
{Upofjgtiifujy) , and so on down to the cleanei's of the lamps 


The numbers have varied from time to time 
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<NttAi»aW^ot), the attendant of the light* and 

the beaier ol the image* {(ioffraydpios) and of the holy ointment 
(fAvpoS&nit) 

2 The Fatnarckate of Alejcandna^ consisting of Egypt 
and Its dependencies, was one tune the most powerful 
of all, and the Patriarch still preserves his ancient titles 
of “ pope ” and “ father of fathers, pastor of pastors, arch 
priest of archpriests, thirteenth apostle, and oecumenical 
judge” But the secession of the greater part of lus 
church to Mouophysitism [Coptic OhurchJ, and the 
Mahommedan conquest of Egypt, have left him but the 
shadow of his former greatness , and at the present time 
he has only the bishop of Libya under him, and rules over 
some 20,000 fieople at the outside, most of whom are settlers 
from elsewhere 3 The Fatnarcfiate of Anttoc/t., mclud 
ing Oilicia, Syna (all but Palestine), and Mesopotamia, 
with fourteen metropolitans The Patriarch is “ father of j 
fathers and pastor of pastors,” but retains little of his 
ancient importance 4 The Fatnarc/iate of Jeruuihm^ 
which comprises Palestine only, and derives its chut 
influence from the position of Jerusalem as a place oi 
pilgrimage The Patriarch has under him five arch 
bishops and five bishops j The ancient Churtk of 

Cyprus i) The Chuich oj Mount Sinai^ consisting of 
little more than the famous monastery of bt Catherine, 
under an aichbishop who fietiuently resides in Egypt 
It has, however, a lew branch houses {ptroxta) m Turkey 
iud Urtece The aichbishop is chosen, fioiii a list of can 
didates submitted by the monks of St Catheiinc, by the 
Piti larch of Jerusalem and his Synod , and the Patriarch 
consecrates him 7 The HtUtme Chutchy i e , the church 
of the kingdom of Greece, which declared itself indejiendent 
in 1833, though the claim was not admitted by the Patriarch 
of Constantinople till 1800 By the Greek constitution 
of 16th/28th November 1864 “the Orthodox Church of 
Greece remains indissolubly united, as regards dogmas, to 
the great Church of Constantinople, and to every other 
church professing the same doctrines, and, like these 
churches, it preserves in their integrity the apostolical 
constitutions and those of the councils of the Church, 
together with the holy traditions , it is it 

exercises its sovereign rights inclciiendently of every other 
( hurch, and it is governed by a synod of bishops ” 
8 The Smnxm Church — After the supiiression of the 
Church of Ijiek in 176b, bervia liecame ecclesiastically 
subject to Constantinople , but iii 1830 the Sultan pci 
initted the Serbs to elect a Patriarch (as a matter of fact 
lie IS merely styled Metropolitan), 8ub]ect to the confiriua 
tion of the Patriarch of Constantinople Eight years later 
the seat of ecclesiastical government was fixed at Belgrade , 
and when Strvia gained its independence its cliunh 
liecame autocephalous 9 The Jiumanuin Church — ^The 
fall of the church of Okhrida in 1767 had made Moldavia 
iiid Wallachia ecclesiastically subject to Constantinople 
On the union of the two principalities under Alexander 
Couza (December 1861) the Church was declaied auto 
ccphalous under a Metropolitan at Bucharest, and the 
fact was recognized by the patriarchs, as it vas in the 
< asc of Servia, after the Treaty of Berlin had guaranteed 
their independence 10 The Church of Monteneqro has 
fiom early times been independent under its bishops, -vs ho 
from 1516 to 1851 were also the temporal rulers, under 
the title of Vladikas, or prince bishops 1 1 The Orthodox 
Church %n AustnorHungary^ which, however, really con 
sists of three independent sections the Servians of 
Hungary and Croatia, under the Patriarch of Carlowitz , 
the Kumanians of Transylvania, under the Archbishop 
of Hermannstadt , and the Kuthenians of Bukovino, 
under the Metropolitan of Czernowitz 12 The Russian 
Churchy with wluch is incorporated the ancient Church of 
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Georgia, no\\ under a Russian l^xarch ^ho is a member 
ex oJhtM of the Holy Synod of Moscow 

13 The Bulqanau Chunky unless nuked it be Gassed 
with the separated churches It differs from the n itional 
churches already nu iitn^ned in ^at it ha<l its origin in 
a revolt of Turkish subjects against the patriarchal 
authority trom the earliest times the Bulgarians had 
occupied an anomalous position on the bordcis of l(asUTn 
and Western Chi istendoiii, but tht> had ultunatelj btcoim 
subject to Constantinoph The ievi\al ot Ihilganan 
national feeling neai the middle of the 19th (uitnrykd 
to a movement foi religious indt])eudeiicf the letul^rs of 
which were the archimandrite Neophit l»o/\Gi and the 
bishop llarion Mikhailovsky The PoiU tspoustd the 
cause of the Bulgarians, ])artly to pauty them, Init still 
more to strengthen its hold on all the Christians ot 
Tuikey by fostering their differtiices Ultmutel), on 
28th February 1870, the Sultan issued a firman con 
stituting a new church, including all Bulgiiiuis ^\ho 
desired to loin it within the vilajet of the DuiuIm (/ f , 
the subsequently fonned principality of Bulgaru), ami 
those of Adnanople, Salonica, Kossovo, and Monastir 
(fc, part of Macedonia, Eastern Rumcha irid a tuut 
farther south) The memlveis of this Chunh wcii to 
constitute a md/et or community, enjoying equal lights 
with the Greeks and Armenians, and its head, tin 
Bulgarian Exarch, was to leside at (^oiistiiitinople 
Naturally, this was resented by the Patriauli Anthimus, 
who stigmatized the racial basis of the Bulg u lan Church 
under the name of Phyletism A local sy nod it ( V>n 
stantinople, in August 1872, pronounced it schismaticul , 
Antioch, Alexandria, and Greece followed suit , Jciusahm 
])ronounctd a modified condemnation and the Seivian 
and Rumanian churches avoided any definite ixprcssion 
of opinion Russia was more fa\ ourabh It nevn u tually 
acknowledged the Bulgarian Church, and Bulg man pie 
lates may not oliieiati publicly in Russian i hnn hes on 
the other hand, the Holy bynod of Moscow lefnsul to 
recognize the Patriarch’s condemnation, and Russian 
ecclesiastics have secretly supplied the Bulgarnns with the 
holy oil Above all, when Piince Boiis the bcii appaient 
of the piincipality, was received into the Bulgarian Church 
cm 14th Fehruaiy 189(), the Tsai was liis godfitJni 
The future of the Church remains doubtful On the one 
hand, on accepted oithodox ])riuciple8 e\ciy be lit vti ought 
to wish to see it once more under the Pati larch since 
even the principality is still undei Turkish suzerainty , on 
the other hand, its independence has a higli vilue to tin 
Bulgarians as the expiession of their national Iiojh s 
If Bulgaiia were to be constituted a kingdom, this would 
natuially affect the status of the Bulgaiiaii Clniuli in that 
kingdom, so far as the I’atnaich is concerned, and tin 
legulation of the Church in the principality (as ipaitfroni 
the Turkish provinces) by statute of 188 5, into eleven 
e|>archies oi mctio])olitan dioceses, may be legirdcd as i 
step in this direction But this could ot course do 
nothing to validate the sections of the Bulgaiiui Chuich 
in Macedonia and other Turkish j)rovinces The ])()sitic>n 
IS further complicated by the fact that many Bulganans, 
both within and without the principality, still lemain 
subject to the* Pitiiarch Nevertheless, owing to its 
schools and other activities, the Bulgarian Church un 
doubtedly makes headway both in the princi])ality uid in 
Macedonia. 

At the present day, although the signs of weakness 
which have characterized the jiast arc still present, the 
condition of the Greek orthodox churches is on the whole 
satisfactoiy, and signs of impiovenieiit are not wanting 
I The encyclical on unity of Pope Leo \III (1895) 
called forth a reply from the Patriarch Anthimus V of 
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(JoriHtantinoplo and his Synod, \ivhich is emmenti} learned, 
dij[,^n]ficd, and charitable The theological school of the 
jutrianhatc, at llalkt, is not undistinguished, and the 
Umveisjty of Athens has an excellent record "iMiilst the 
parochial cleigy are still as unlearned as ever, there are not 
a few amongst the higher clergy who are distinguished 
for their learning beyond the limits of their own com 
nmriion for example, the metro])olitan Ph Brycnnios, 
who discovered and edited the Didaclu , the archbishop 
N Kalogeras, who discovered and edited the second part 
ol the oomme ntary of Euthymius Zigalicnus on the New 
TtsUrnent, the archimandrite 1) Litas, author of a 
valual)le work on Christian arthaology (Athens, 1883), 
and tlie Logothete S d’Anstarrhi, who has published 
t Viiluible colhetion of the lecditly discovered homibes 
of the Patriarch Photius This latter w oik is jmblished 
at the JTianar press, tncted as a memorial to Theodore 
of Tarsus, archbishop of Cuikibuiy, by Greek and 
hnglish cliunbmen, which wis sit up by the Patriarch 
I’onstantino V in IHTT, and at whuh is btiiig prepareil 
also ill mthori/td veisiori of tin Siiptims in ancient 
Gn»k (On th( otlui hand, an attempt made in 1901 
by tlu Holy )Syn(Kl at Athens, with the co-ojieiation of the 
yucMi of Grttct, to eiKulato a modern Greek version 
ol tin N(vv Testament led to an ebullition of ])opular 
iteliiig \^hlch (oulel only be jiatilied by the withdrawal 
of tin' obnoxious version and the abduation of the 
M< tropulilaii of Athtns) The Patnaidi Constantine V 
'w IS d(pos<d IJth Ajinl 1901, and was sue (ceded on 28th 
May ]»y Joachim 111 (and V), who had jireviously 
o((Upio(l the iiatriarehal throne from Octoljer 1871 to 
April 1884, wlien he wasdcjjosed thiough the ill will of 
tlu PorU and banished to Mount Atlios lIis re ehction 
has tluieloie no little uniiortancc He is a strongman 
and a resolute refoimci, inclined to look favouiably u{Km 
tlu ]»lans for rcoigani/ation and i(( on str action which 
find no little su]»j»ort amongst the laity and the younger 
monastic elerg} Like his prcdcetssoi, and m this 
usembliiig also many of the leading llussian cleigy, he is 
vtry well disposed towaids the English Chimh, and not 
a little has lieeu done in the way ol establishing fiitndly 
torniiiunu ition betwten the Orthodox and the Angliean 
Chun lies, as, for txam])le, in i>roviding foi sjuiitual 
mirnstiations to the suk, the dying, and the elead of either 
eommnnion when then own ekigy are out of re leh But 
undoubtedly the (jmstiou of the most jiressing importance 
Avith ngard to the futuie of Paste rn Christendom is the 
u hit ion between Russia and Constantinople The Cheu 
inenual Patnaich is, of eourse, oflicially the superior, but 
till |{ussian Chuieh is numerically by far the gicatest, 
and the tendency to regaid Russia as the head, not only 
ol the Slav laces, but of all orthodox nations, inevitably 
lents upon the Church, in the form of what has been 
eallid pm oithodoxy The Russian Church is the only 
one which is m a position to disjday any missionary 
activity It has been a poweiful factor m the develop 
me lit of se\eial of the churches already sjKiken of, 
especially those of Scnia and Montenegro, which are 
usuall} vtry much subject to Russian influences ('Pokto-c) 
iftfiovts, or PnxrirunjjiXoi) It has taken great interest in 
non orthodox ehuichcs, such as those of Assyria, Abyssinia, 
and bgypt Above all, it has shown an increasing 
tondeiiey to intervene in the aftairs of the three Icssei 
patnare hates, tlu ult unite lesult of which it is not easy 
to foresee 

II Thf Skpatiathi Church>s of thf East — These 
aic the various churches which have severed themselves or 
drifted into separation fiom the Orthodox Eastern Church 
lor reasons either doctunal or practical, mostly through 
their dissent from the decrees of councils of the 5th 


century (1) The Church of Armenia (see Eney Bnt y 
ninth edition, vol ii p 548), a national church dating 
from the earliest ilajs, was hmdert>d by jiersecution from 
taking any part in the council of Ckalcedon, ad 451, 
and subsequent!} rejmdiatod it But although it un- 
doubtedly accepted the Henoticon of the Emjitror Zeno 
(an abortive attempt to bnng together the two parties), 
at the synod of Varalschapad, m 491, the Patriarch Narses 
definitely repudiated the Eutychian heresy in 1166 The 
writings of Armenian theologians have certain ‘‘aphtharto- 
docetic” tendencies (<?</, the human body of the Loid 
IS sjKiken of as being by nature incorruptible), but the} 
apjaar to show no signs of Eutyehianism projicrly so 
called At the present day the relations between the 
Armenian Church and the (Ecumenical Patriarch aio 
decidedly friendly, and in eertam circumstances single 
Armenians may bo admitted to communion in Greek 
tliurches The head of the Church is the Patriarch of 
htchmiadzin, in the Russian province of Envan, who 
bears the title of Catholicos {Katoglukos) of Armenia 
There are also Patriarchs of Sis, Aghtamar, ConstantinoiJt, 
and JeiTisalem The two last named are only bishops 
with the honorary rank of patriarch, their importance 
sjMinging from thou relations with the Turkish Govern- 
ment Owing, however, to the Turkish praetice of organ- 
izing and governing its ]>eo[)le8 by their religion, the 
Armenian Patriarch of Constantinople has become the 
ofheial ripiesentative of the Armenian communit} in 
Turkey, and is thus of little less practical importance 
than the Catholicos himself (2) T he II eat iSi/rtan oi 
hxcohtie Churchy which is definitely Monojihysite, under a 
head who bears the title of jiatriarch of Antioch and is 
always called (since the 14th century) Mar (=- Loid) 
Ignatius (see Ency Ihit^ ninth edition, vol xiii 
p 5S8) ( I) The Coptu Church, of Egypt, which is 

also Monophysitc (4) The Ahyssiman Chunky also^ 
Monoiihysite, and deix.ndent upon that of Egypt (5) 
The Ea^t Syrian^ Assyrian^ or Chaldee Church, which is 
scattered over Kurdistan, and is Nestorian in doctnin 
[Nfstokians] (6) A few more or less independent 
communities, such as the so called Christians of 
Thomas in South India, who were Nestorian in oiigin, 
but have become Jacobite iii modern days (see Ency But , 
ninth edition, vol xxm p 308) In addition to these 
separated churches, thcie are a number of “ Uniat ” bodies, 
le, bodies which have been incorporated m the Roman 
communion without giving up their ancient rites and 
customs (see Ancy But, ninth edition, vol xx ]> 
6 K)) , and there are also certain isolated dissenting 
bodies 

AinHoniTihs (ni addition to those given in the article Gilkk 
C m U( H in the ninth edition) — Td liijSd\iop, second edition 
/ante, 1874 — M Thkotokas l^o/x6\oyla rov OlKovfuviKoi 
llarpiapx^iov Constantinople, 1897 — Answer of the OrccU Chunk 
of Constantinople to the Papal J^ncydical on Urnty^ with a trans 
lation by the arLluniandnte L Metai linos Manchester, 1896 
— Ism SriBFRNAci Verfasmng und geqenwiirtiger Bestand 
sammtlicher Kirchen dts Onents Landahut 1866 — “ Obvhsei s 
Turkey %n hurope London, 1900 — Ci Nicolaides La 
dome Berlin, 1 899 — II F B Lynch Armenia^ Travels and 
htudien London, ] 901 — Cr M Raf The Syrian Church in India 
Fdmburgh and London, 1892 — 'Weizfr and Weite Kirchen 
/ccicon, ed HEitrEMtbTHEii and Kaulkn, vol v Fneb i B,1888 
Art “ Gnochisclio Kirclio — Herzog Pliit Mealencyklop&dit^ 
vol V I^ipig 1879 Alt * Gneclusche nnd gnecbische 

nissische Kiruic — Jhiblvi Memeu, July 1880 Art *^The Greik 
Church By Prof T J L\m\ (w F Co ) 

OriirOi a department of Bolivia, bounded on the N 
by the department of La Paz, on the E and S by Cocha- 
bamba and Potosi, on the W by Peru. Area, 21,350 square 
miles Population (in 1893), 189,840 , in 1898, estimated 
at 112,300, of whom 85,000 were Indians Capital, 
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Oniro (16,000) The department is divided into three 
provwces. In 1898 it had 29 schools and 1280 pupils 

Orvl«tO| a town and bishop’s see of the province of 
Perugia, Umbria, Italy, on the Paglia, 78 miles by rail 
north by west of Rome It crowns an isolated eminence 
(1165 feet), and is approached on the east by a funicular 
railway In addition to the cathedral may be mentioned 
the church of San Andrea, with 11th-century tower, the 
church of San Giovenale, of the 11th century, the palace of 
the Popes, which since 1898 has sheltered the municipal 
museum, the latter rich in ancient Etruscan remains and 
mediaeval sculptures, cathedral plans, <kc , and the com- 
munal offices, dating from the 12th century, but rebuilt in 
the 14th, the facade in 1585 The citadel, i)lanned m 
1364 by Cardinal Albornoz, is now laid out as a public 
garden A noteworthy Etruscan necropolis, discovered in 
1874, has yielded numerous Greek and Etruscan funereal 
urns, Good wino is made Population (1899), 7500 

OsCAt il.| Kino of Swfdfn and Norway (1829- 

), was born at Stockholm on the 21st of January 

1829, and succeeded his brother, Carl XV, upon the 
throne of Sweden and Norway on the 18th of September 
1872 He was the third son of Oscar I and Josephine, 
the daughter of Eugene de Bcauharnais, Piince of Lcuch 
tenberg, the son of the Empress Josephine His elder 
brother Gustav lud dud young His youngei brother 
Auguste died in 1873 In 1857 he mariied Princess 
Sophia, youngist daughter of Duke Wilhelm of Nassau 
and Princess Pauline ot Wurtembeig, by vhom he hid 
issue Gustaf, the ciown princt, born at Drottmngholm 
on the 16th of June 1858, Oscar, who took the title of 
Piince Bernadotti, and renounced his royal lights on his 
marriage with Miss Ebba Munck (afterwards Countess 
Wisborg) at Bournemouth , Cail, duke of Westergotland, 
who marrii d Princess liigeborg of Denmark , and P ug^ne, 
duke of Neiike, who lias devoted the greater portion of 
his time to painting lu his studio at Stockholm It was 
not only as monarch of the double Scandinavian throne, 
or as grandson of the famous Marshal Bernadotte, that 
King Oscar IT won a rtputation in fir wider circles than 
those which are influenced by considerations of dynasty 
01 descent, for his chief title to the recognition of posterity 
IS to be found in tlio tact witli which ho has handled 
delicate and difficult international problems, and the artistic 
and literary work by which he has been distinguished 
Tall and dark, with flashing eyes, and well moulded head 
upon a pair of missive shouldeis, Oscar II could never 
have been mistaken for anything but a true Bernadotte 
Paced by the constant preoccupations of a domestic 
struggle whenever he turned to the politics of the two 
nations, it was only natural that the king should seek 
what solace was possible, in the scanty leisure of a throne, 
in those artistic and literary pursuits which had almost 
wholly claimed his interest as duke of Ostergotland The 
list of hus published works, which contains poetry, history, 
research, translations, speeches, criticisms, would not dis 
grace the reputation of an author whose life had been 
entirely subordinated to the labours of his pen In 
1881 an exhaustive bibliography of the writings of 
Oscar II was issued by “C M C,” who asserts that 
the king’s first appearance in print was made in 1849, 
when he contributed an article on the battle of Eckern 
fordo to the Journal of Army Veterinary Science In 
1858, as an anonymous competitor, Oscar II won the 
second prize of the Swedish Academy with a collection 
of lyrical and narrative poems called Memorials of the 
Sw^xsh FUety which contained some touching lines on 
the death of the captain of the fngate Eugime^ the ship 
on which he paid his hrst of many visits to British 
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shores Between 1859 and 1872 ho published five pam- 
phlets of occasional verse, which ho collected in the latter 
year under the general titlt of New and Old hy 0**** 
In 1859 he published, in the Annals oj the Suedtsh 
Academy y “ Contributions to the Military History of 
Sweden m the >tars 1711, 1712, 1713,” and these he 
brought out as a st]uirab volume m 18()5 In the same 
year apjitared his translation of Hirdiis Culy which ho 
always considered one of lushest hteiuiy efforts , and in 
1861 he published a poetical Mision of (Goethe’s loufuato 
TassOy with a eharnung dedication to his wife In 
recognition of these scholarly lalnmrs he was dec led a corn 
spending member of the Irankfoit Ac uleiny ol Silences 
The king published his Collected bo? As m two \olumes 
m 1875-76, three yeais after he caiuc to thi throm His 
poems have since been translated into Iirndi, German, 
Danish, Italian, and Mag>ai The lines entitle d 7?i J/y 
Home have especially appealed to his own subjects, foi 
they wore written m that castle by the Sound ot llelsing 
borg called after his Queen So])hia, and, besides the tendei 
picture of family happiness and love which tliey re n cal, 
they reeill a nurabei of those old sagas which ire so di ir 
to the heart of every Scandinavian Ills fust diiini, 
Cantlo Cronberyy ilso written under the same gentle 
influences, within a year of his marriage It was oiiginally 
composed in Trench, and is stdl a lavouiitc piece in 
Swedish theaties An English veision of his JlnnonH of 
Chailes XII was brought out in ls7^t, and while it 
astonished foieign reidirs by the skill with which it 
treated a subject alic idy handled by the inastuly 
doetuence of \oltaiK, it also mipiesseel them with fu 
deeper CMcleiices of accuracy and resc iidi In 1885 King 
Oscai’s Addre^i to the Acadtm y of Mnvi was juiblishi d witli 
annotations Ills majesty’s lino colketion ol old juintcd 
and manuscript music, ever at the service of the intelligent 
amiteur, is but one sign of his enthusiasm for the subject 
The first English version of the most cdebiattelof these 
musical essays appeared, with the king’s aj>t)re)\il, in 
Literature iov 19th May 1900 Whethei in the ease of 
his jxietiy, his prose, his military and nt\al knowledge, 
or the seholaiship which made him worthy to be tlie only 
Swedish king who ovti faiily eaineel his clegree of Doctor 
of Philosophy at Lund — King Oscar II conscientiously 
tried to lay all his varied talents, in then highest sense, 
at the service of his subjects Nor was liis wide culture 
limited by its merely peisorial expression He welcomed 
many International Congresses to bweden He encourage d 
the universities and the cause of general education 
throughout Scandinavia, a movement in which he had 
already become deeply interested before his accession 
The progress of parliamentary and of jiaity government 
in Bweden and Norway has led to many contentions 
But whether the pressing problems for the moment were the 
question of separate foreign ministries, of seimratc flogs, or 
of separate consulates, unity undei his royal standard wis 
the invariable policy of the monarch In eiuestions of 
international arbitration he was always deeply interested, 
and on several occasions took a prominent part In 1889 
he appointed the chief justice of Bamoa, at the request ot 
Great Britain, Germany, and the United btates In 
1897 he was given the power to appoint a fifth aibitratoi 
in certain circumstances in the dispute between Great 
Biitain and Venezuela In the same year lu accejited 
the position of decisivt umpne in the Anglo Amei nan 
Arbitration Treaty which was signed at Washington, but 
did not secure a sufficient majority of votes m the Senate 
In 1899 he again accepted the office of arbitrator in the 
matter of certain claims in Samoa affecting Great Britain, 
Germany, and the United Btates His peculiar position 
among the sovereigns of Europe, outside their dynastic 
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coinplicationft, yet esnential to the balance of their po-wers, 
<H|)ccially fitted him for these international services, to 
which ho brought an acute and scholarly intelligence 
But hiH well known impartiality did not prevent him 
from occasionally asserting his opinions with no uncertain 
sound In an outspoken declaration jiublislud in the 
columns of Tiu Times of 2nd May 1900, he asserted his 
full symjmthy with the United Kingdom in the couine 
which had been thrust upon her in bouth Africa The 
courage with which such mntimcnts were uttered, at a 
tune when Furofitan opinion was almost universally 
liostile, was only less admired than th( evident sinrerit} 
of which they wire as graceful an cxjireHsion 

The king’s eldest son marrud in 1881 at C’ailsruhe 
(being then in his twenty tliiid y< ar) the JVincess Victoria, 
(laughter of h ledorick William Louis, grand duke of Baden, 
by his wife Louise, princess of Prussia This lady wa^ 
therefore first cousin to Ukj German Lmperor William 11 
through her grandfather, the Kaiser Wilhdm I , and 
through her giandmothor bophia, princess of Sweden, she 
was (lesitruhd fioin the old loyal Scandinavian stock of 
Gustavus Vasa This interesting alliaiRC connects the 
B< niadottcs with oni of the git at ruling houses of Luropc, 
and in years to tonu prorniM h to stt ujion the throne of 
bwcdtiJ and Norway a sovertign who will unite in his 
V( ins the blood of Naj^okon’s famous marshal and of 
bwtduiH warrioi king The sons living (1902) by this 
nmiiagt are Gustavus Adolplnis, duke ot Scania, born 
al Stodvliolm in Novtnibcr 188J, William, boin in 1884 
and 1 lie, born in 1889 

OSChAtZy a town of Gtimany, on the Dollnitz, 18 ^ 
miles by rail noith west of ^Meissen, in the circle of Lcip | 
/ig, kingdom of Saxony There are burgher, and 
(ommertial schools, and a seminary for teacheis, as also 
♦ he nuking ol sugar, felt, wciglnng machines, woollens, 
and hathci Population (1890), 0 J92 , (1900), 10,652 

OSChorSloborii a town of Prussia, jirovince of 
Saxony, 24 milts by rail wesksouth wc st of Magdeburg 
It lias lignite mines, sugar lefining, iron foundries, machine 
sliops, breweries, line k kilns, tic The place is first men 
tioneci in 801 Population (1885), 9671 , (1900), 13,413 

Osh, a district town of llussian Turkestan, govern 
ment of Feigaim, 11 links t ast south east ol Andijan 
railway tei minus, on the Akbuia, altitude 3300 feet It 
consists of two jiarts, native and Russian, of which the 
latter is quite new and lias its streets planted with trees 
Its population in 1897 was 36,471, of whom only about 
400 were Russians It has a Russian and a Russian and 
Sait school, four Mussulman scliools, and a small hospital 
Its trade with China is tonsidtrabk 

O’Shanassy, Sir John (1818-1883), British 
colonial statesman, was born in 1818 at Holycross Abbey, 
near Thurks, Tipiierary, his father being a land surveyor 
lie marrud in 1839, and the same year emigrated to the 
l\)it Phillip district of New South Wales, where he was for 
some tinu c ngagotl in faiming, and subsequently commenced 
business in Melbourne His remarkable abilities attracted 
the attention of Dr Geoghegan, who afterwards became 
Roman Catholic bisliop of Adelaide, bjr whom ho was 
induced to take pirt in public affairs Ho was one 
of the foundcis, and later the president, of the St 
Patrick’s Socuty of Melbourne, represented the Roman 
Catholic body on the denominational board of education, 
and was a member of the Melliourne corjioration When 
Port Phillip was seimratecl from New South Wales in 1851 
and became the colony of Victoria, Mr O’Shanassy was 
returned to the Legislative Council as one of the members 
for Melbourne A few weeks after the new colony 


began its independent existence gold was discovered, and 
the local government had to solve a number of difficult 
problems The only member of the first executive who 
jioBsossed any gnat talent for administration was the 
Attorney-General, Mr (afterwards Sir) W F Stawell The 
Legislature was composed partly of elected representatives, 
and jiartly of nominees, official and non-official, appointed 
by the governor in council The great natural ability of 
Mr O’Shanassy forced him to the front, and for some tune 
the policy of the country was virtually shaped by him and 
Mr Stawell It was very much owing to the strong 
I position taken by Mr O’Shanassy that the powers of the 
Legislative Council were enlarged by the duke of New- 
castle, who was at that date Secretary of State for the 
Colonies, and that it was allowed to control not only the 
ordinary revenue raised by taxation, but also the tern 
tonal, which was derived from the proceeds of the sale 
and occupation of CVown lands From that date the 
Legislative Council, led by Mr O’Shanassy, became virtu- 
illy supreme, and was enabled to expend the large sums 
which came into the exchequer of the colony, directly 
or indirectly through the discovery of gold, upon public 
works and the various services of the Government After 
tlu Ballarat riots m 1854, Mr O’Shanassy was one of the 
members of a commission apjiointcd to inquire into the 
condition of the gold fields, and his report and that of 
his colleagues was the foundation of the mining legisla- 
tion which, initiated in Victoria, was gradually followed 
by all the Australasian colonies Mr O’Shanassy, to- 
gether with Sir Andrew Clarke, was one of the framers 
of the constitution under which not only was the whole 
of the Legislature c Iccted by the jieoplo, but the ministry 
became responsible to the local parliament Under this 
constitution Mi O’Shanassy was returned m 1856 to 
the Legislative Assembly for Melbourne and Kilmore, 
but took his seat for the latter constituency Early 
m 1857 the Haines Government, the first formed after 
the concession of responsible government, from among 
the members of the old Executive Council, was de 
feaied, and Mr O’Shanassy having been sent for by 
the governor, Sir Henry Barkly, formed a ministry of 
which he became the premier But he encountered 
strong opposition as soon as he met Parliament, and 
was defeated after holding office for little more than six 
weeks Ho returned to power in 1858 as chief secretary 
and premier, on the defeat of the Haines Government 
through the rejection of the schedule to their increase of 
members Bill, and was again elected for Kilmore One 
of the first duties of the new ministry was to inaugurate 
the system of railways, and to raise the necessary funds 
for their construction Several propositions were made to 
the Government of Victoria by the great finance houses 
of the United Kingdom, and the propositions of Banng 
Brothers were brought to the colony by Mr Childers Mr 
O’Shanassy decided to float a loan of eight millions sterling 
through the instrumentality of six of the Melbourne 
banks, and he commenced the series of borrowings by the 
Australian governments which subsequently attained such 
large projwrtions In 1859 the second O’Shanassy ministry 
had to resign after a vote of want of confidence, and its 
leader remained in opposition till August 1861, when he 
defeated the Heales ministry on their budget, and formed 
his third administration Dunng the two years that it 
held office the Government pass^ an Education, a Local 
Government, a Civil Service, and a Land Act The 
object of this last was to abolish the old system of 
selling the Crown lands by auction, and to substitute 
another which insisted rather upon residence and cultivor 
tion than upon obtaining the highest possible price The 
Act did not carry out all the intentions of its framers, but 
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it was a step in the right direction The O’Shanassy 
Qovernment was defeated in Juno 1863, and its chief 
never again succeeded m regaining odice He remained 
in opposition, and as leader of the Conservative or, as it 
was termed, the Constitutional party, was a steady op 
][K>nent of the measures mtroduced by Mr McCulloch and 
advocated by Mr Higmbotham In 1864 he was re- 
elected for Kilmore, but he did not stand at the general 
election of 1866, and paid a visit to Euroiie In that 
year he was created by Pope Pius IX , m recognition of 
his services in the cause of Roman Catholic education, a 
Knight of the Order of St Gregory the Great In 1867 he 
returned to Victoria, and was elected a member for the 
central province in the Legislative Council In 1870 he 
was created CMG, and m 1874 KCMG In the 
latter year he resigned hia seat in the Council, and did 
not re-enter public life until 1877, when ho was returned 
to the Assembly for Belfast IIis strongly expressed 
Conservative opinions and his devotion to the interests 
of the Roman Catholic Church iinpaued las influence 
in the Legislature, which liad become extremely demo- 
cratic during the eleven years that ho had been absent 
from It, and although Sir John was a fearless critic of 
the policy of the Government, he luver succeeded in 
defeating it He had a singularly comprehensive grasp of 
all constitutional ciuestiona, was an eloquent speaker, and 
an ardent free trader lie retired fiom Pirliament in 
1880, and died in 1883 (< cl) 

O’Shauffhnossyi Arthur William 

Edgfar (1844-1881), English poet, was born in Loudon 
on 14th March 1844, and at the age of seventeen obtained 
through the first Lord Lytton, who took a peculiar interest 
in him, the post of transcriber in the library of the 
British Museum Two years later ho was promoted 
to be an assistant m the natural history department, 
and took up the ichthyological branch of the work, 
for this he had probably little nitural aptitude, but 
ho so carefully qualified himself os to become in time 
an authority He published his Epic of Women m 
1870, LayB of Frame in 1872, and Mxieic and Moon 
light in 1874 In his thirtieth year ho married a 
daughter of John Westland Marston, and during the last 
seven years of his life printed no volume of pextry 
Songs of a Worker was published posthumously m 1881, 
O’Shaughnessy dying on the 30th of January m that year 
from the effects of a chill upon a delicate constitution 
The qualities of O’Shaughnessy^s poetry aie those of the 
true singer, its defect the lack of importance in theme 
and dignity in thought His melodies are often mag 
nificent , and, as in The Fountain of Tears^ the richness of 
his imagery conceals a certain vagueness and indecision of 
the creative faculty He was also very felicitous in bold 
uses of repetition and echo, by which he secured effects 
which for haunting melody are almost inimitable His 
spirit 18 that of a mild melancholy, drifting helplessly 
through the realities of life and sj^ending itself in song 
Where the inspiration of the moment fails him, and nothing 
but the music is left, the insubstantiality of hia talent 
becomes clear By some critics he has been occasionally 
disparaged, but reparation was done to his memory by 
Francis Turner Palgrave, who, m the second senes of 
the Golden Treasury^ said with some exaggeration that 
his metrical gift was the finest, after Tennyson, of any 
of the later poets, and that he had ** a haunting music all 
his own ” (a Wa ) 

Oshlmftf a group of three small islands belonging to 
Japan, lying southwards of Kiushiu, m 30*’ 50 N and 
130* K Their names, from west to east, are Kuro- 
shuna, Iwo-jima and Taka shima* Kuro-shima nses to a 
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height of 2475 fott, and Iwo-jima has an active volcano 
2480 feet high These islands are not to be confoundtd 
with Oshima, the most northerly island of the I/uno 
shichito, or with the northtni gioup of the Luchu 
Islands There are 8e\eral other islands of the same 
name in Japan, the teim Oshima signitymg meiely **big 
island ” One of the best known lits off the Ku 
Promontory, and has been the seem, of many maritime 
disasters 

Oshkosh, a city of Wistonsm US V, capital of 
Winnebago county, on the lo\ n\ei, at its mouth m 
Winnebago Lake, in the eisttrn ])ail of the stUc, at an 
altitude of 756 feet The city is diMthd into thirUen 
wards, its streets are pwed with wood or an gia\elltd, 
and it has a water sujiply by the lloll) system The 
schools are excellent, and theu is a public binary It is 
on three railways, the Chicago and Noith Westt in, tin 
C’hieago, Milwaukee, and hi Piul, and tlu Wisconsm 
Cential It has extensive maiiufaeturcs In 11)00 tin 
number of establishments reported was 285, with a tot d 
capital of $8,018,038, employes numbering 4587, and i 
product valued at $8,781,218 The largest ikm was 

lumlxr, valued at $2,440,430 Besides ilus, caniagis 

and waggons, furniture, floui, and non and stctl goinls 
were produced, and other miiioi articlts The eity eon 
tnns tlie state normal school and an insane asylum 3 In 
assessed \ dilation of real and personal property was, in 
1898, $9,279,09 3 , the net debt of the city was $375,310 
and the rate of taxation wis $2G 50 ]>ti $1000 Popiili 
iion (1800), 22,8 30 , (1000), 28,284, of whom 7350 wtu 
foreign born Tin re were 9100 jxisons of school age 
(live to twenty years) Of 7513 males, twenty one ye ai s 
of age and over, 252 weie illiterate (unable to wide) 

Osimo, a town and episcopal see of the })iovince of 
Ancona, the Marches, Italy, 10 miles south of Ancon i 
Jt still retains a portion of its aneieiit town wall (2nd 
cent Be), and possesses a cathedral, and a town liall with 
antnjuities Silk siiinning and the laising of cotoons um 
carried on It is the ancient Picenian town of Auxwiutn 
Population (1899), about 5000 

Oskaloosa, a city of Iowa, U S A., capibd of 
Maliaska county, between tlie Des Moines and Skunk 
rivers, on the Chicago, Burlington, and Quincy, the low i 
Central, and the Chicago, Rock Island, and J^icihc rul 
ways, south-east of the centre of the state, at an altitude 
of 833 feet It is m an agricultural and coal mining 
region Penn College, situated here, had, iii 1899, 14 
instructors and 300 students Population (1890), 6558 , 
(1900), 9212, of whom 649 were foreign born and 314 
negroes 

Oskarshamili a seaport town of Sweden, count) 
of Calmar, on a bay of the east coast, opj»osito the north 
end of the island of ()land, 40 miles north of Calmai 
It was called Doderhultsvik down to 1856 It exports 
timber (3J to 4J million cubic feet annually) and granite , 
and imports coal, petroleum, salt, and groceiies The port 
IS often closed for a coujilo of months in the depth of 
winter The industries embrace iron works, match fat 
tones, tfee Thcjre are two dry docks Population (1880), 
5382, (1890), 5853, (1900), 7077 

Osman (1832 -1900), Turkish niusliir (lie Id 
marshal), was born at Tokat, in Asia Minor, in 1832 
Educated at the military academy at Constantinople, ho 
entered the cavalry in 1853, and served under Omar Pasha 
in the Russian wrar of 1855-56, in Wallachia and the 
Crimea Appointed a captain in the Imperial Guard, Lt 
went through the campaigns of tlie Lebanon m 1860 and 
of Crete in 1867 to 1869 under Mustapha Pasha, when 
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ho distinguished himself at the capture of the convent of 
Hagia Georgia, and was promoted heutenant-colonel He 
served under liedif Pasha m suppressing an msurrection 
in Yemen m 1871, was promoted major-general in 1874, 
and general of division in 1875 Ap|x>inted to command 
the army corps at Widm in 1876 on the declaration of 
war by ^rvia, he defeated Tchnernaielf at Baitschar and 
again at Yavor m July, invaded Scrvia and captured 
Alexinatz and Deligrad in October, when the war ended 
Osman was promoted to be mushir, and continued in the 
command of the army corjis at Widm When the Russians 
crossed the Danube in July 1877, Osman moved his force 
to Plevna, and, with the assistance of his engineer, Tewhk 
Pasha, entrenched himself tiu re on the right flank of the 
Russian line of communication, and gradually made the 
position a most formidable one He repulsed the three 
general assaults of tht Russians on the 20th and 30th 
July and the llth S([>tember, inflicting on them great loss 
— some 10,000 men in th< three battles lie held the 
position, aftei U ing closely invested, until the 9th 
Det ember, when, (oinpelkd by want to cut his way out, 
he wiHHevfidy wounded and forced to capitulate This 
famous im])iovised (UfeiKO of a position delayed the 
Russians for live months, and entailed their crossing 
tIu JUlkan rang* in the depth of winter after the thud 
battle of Plevna The SulW conferred on Osman the 
(hand (hoss of the Osmanie in brilliants and the title 
of “Gliazi” (victorious), and, when ho returned from 
iinprisonment in Russia, made him commanelant of the 
liiiiKuial Guard, giand master of the artillery, anel marshal 
ot the pvlace In December 1878 ho became Wir 
Minister, and held the post, with a small break, until 
188^) lie died at Constantinople, in the pal ice built 
for him by the Sultan near Yileliz Kiosk, on 4th April 
1900, and his body was buried with gieat jiomp m the 
Sultan Muhammad Mosque (r ii v ) 

Osman Dlgf lift. ScoEgvpt MiUtaryOpeiation^ 

Osnabriickf a town and episcopal boo of Prussia, 
province of Hanover, H miles by rail north-east of Munster, 
in a \ alley on the north side of the Teutoburger horest 
'riio town IS adorned with a bronze equestrian statue of 
the Knqjoror William I (1899), a monument of the war of 
1870-71 (1880), and statues of Justus Moser (1836) anel 
the Hanoverian iniiiister Stuve (1882) The cathedral is 
undergoing extensive alteration Osnabruek is a place of 
cemsiderable industry, possessing iron and ( oal mines, iron 
foundries, macliino shops, stone quarries, and various iron 
manufactures Population (1885), 35,899, (1900), 51,574 

OS 06 tt| with Gawthorie, a municipal borough (in 
eorporated 1890), railway station, and parish m the Moriey 
parliameutaiy division of Yorkshire, England, 3 miles west 
north west of Wakeflold It has baths similar in their 
properties to those of Cheltenham New technical school 
buildings were erected in 1890, and a public library has 
been opened Population (1891), 1 1,123 , (1901), 12,886 

OSSlnlflfif, a village of Westchester county, New 
York, USA, known os Sing Sing previous to 1901 It 
IS situated on the cast bank of the Hudson river, where 
it widens into Tippan Iky, 31 miles north of New York 
City, and on the Ne w 1 oi k Central Railroad Its situation 
18 on a stoop slope descending from a height of from 200 
to 300 feet to the river, on wluch it is laid out irregularly 
Bing Sing prison is located here, and several excellent 
schools for boys anel girls Population (1900), 7939, of 
whom 1642 wore foreign born and 308 negroes 

Ostashkoff, a district town of Russia, government 
and 162 miles west north west of Tver, on Lrfike Seliger, 
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Situated m a damp and msalubnous climate Its popula- 
tion grows, nevertheless, by immigration, and was 10,457 
in 1897 It has several tanneries, and is a great centre for 
the making of boots and shoes as a domestic trade (400,000 
jiairs per annum), agricultural implements, fishing nets, 
and building of It has good fishing, and steamers 

ply on the lake 

Ookandf or Ostendb, a seaport of Belgium, in the 
province of West Flanders, 14 miles by rail west of 
Bruges It is the seaward terminus of important Conti- 
nental mam lines of railway, e g , from the north of France, 
from Switzerland, vid Strasburg, and from Cologne and 
central Germany, and a landing place in one of the pun 
cipal express routes (Dover-Ostend) between England and 
the Continent The mail service between Dover and 
Ostend was started on 3rd March 1846, and between then 
and the end of that year 4525 passengers were carried 
between the two ports, but by 1899 the number of 
j)assengers so earned had increased to 124,724 annually 
The growth of the general traffic of the port is shown by 
the following statistics m 1860, 704 vessels of 66,950 
tons entered, in 1880, 1308 vessels of 244,831 tons , and in 
1899, 2000 vessels of 1,156,907 tons (of which 1927, of 
1,121,026 tons, were steam vessels) In 1898 what was 
virtually au additional new haibour was planned and 
begun, the cost of the necessary works being borne partly 
])y the State, jiartly by the municipality of Ostend The 
excavations extend inland as far as the hamlet of Slyktns, 
a distance of three quarters of a mile , and the works 
embrace a basin foi the royal mail steamers (Dover- 
Ostend boats) and other Government vessels, with a 
depth of 26 J to 32 J feet beside tiu quays , another basin 
for shiiipmg generally, 3300 feet long, 295 f((t to 820 
feet wide, and 23 feet deep during the height of the tide , 
two dry docks , and a new h irbour railway station The 
approach to the old harboui, is will as the anchorage 
outside, has licen improved by cutting throe gaps, each 
16 J feet minimum depth, and 1640 feet, 1150 feet, and 
2620 feet wide respectively, through the Strombank sand 
bar, which stretches 12 miles parallel to the shoio at a 
distam o of 1 1 miles from it Ostend is also one of the 
principal fishing ports of the kingdom, the deep sea fishing 
being carried on by about 300 men in sailing smacks and 
1300 men in steam trawlers Oysters and lobsters are 
l)reserved and fattened on a large scale, being brought m 
the first instance from the oast of England, France, and 
Norway Ostend is even more celebrated as a seaside resort 
than as a seaport In the height of the season, which lasts 
from 1st May to 15th October, it is visited by some 40,000 
jwrsons, attracted partly by the excellent sea bathing, 
partly by the fashionable social life and the amusements 
which minister to it, and partly by the licensed gambling 
which takes place in the kursaal Along the sea front ol 
the town extends for a distance of 2^ miles, that is, as far 
west as Manakerke (which was incoiporated with Ostend 
in 1899), a magnificent promenade, 100 feet broad, con 
structod entirely of hardened bricks, and backed by hand 
some villas with ojien fronts , by a crowd of hotels, some 
of them built on a paLitial scale , by the kursaal, which 
has a concert liall capable of seating 5000 persons , and 
by the villa of the king of the Belgians Out of the 
season almost all the hotels on the seafront are closed 
The licence for public gaming in Ostend was extended, to 
the lessees who then held it, for the space of two years 
from the autumn of 1901 The two principal churches 
are both quite new — St Peter and St Paufs, originally 
founded in 1072, has been rebuilt, after being burnt down 
in 1896, and St Cathenno’s was built in 1863, on the 
model of a Ghent church of the 13th century There 
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18 also a third church, St Joseph’s (1901) The pleasure- 
resorts embrace the large Leopold Park, the Mane 
Hennette Park, the casino or Imll rooms in the Hotel 
de Yille, and the restaurant at the pierhead {e8t<icade) 
Ostend vies with Schevcningen in Holland for pnonty 
as the most expensive seaside resort on the Continental 
shores of the North Son It is connected by steam 
tramway with the quieter sea bathing resorts of Blanken 
lierghe (13 miles), to the north-cast, and Middelkerke, West- 
ende, and Nieuport (11 miles), to the south west By the 
Canal de Bruges, Ostend has water communication with 
the city of Bruges, and thence by other canals with Ghent, 
Eedoo, Sluis, and other towns of Belgium Population 
(1880), 19,307, (1890), 24,688, (1900), 39,484 

Ost6rocl0| a town of Prussia, province of Hanover, 
at the south foot of the Harz Mountains, 34 miles north 
west of Nordhausen by rail It is the seat of various 
industries — woollens, cottons, white lead, copper and 
puddling works, tanning, gypsum quarries, dyeworks, »Lc 
The church of St iEgidius contains tombs of the dukes of 
Grubenhagen Population (1885), 6435, (1900), 7099 

OstorodOf a town of Prussia, province of East 
Prussia, 76 miles by rail north east of Thorn, on Lake 
Drewenr It has three churches, a synagogue, a castle 
built by the Teutonic knights in 1270, and a normal 
school (males) The place has a trade in agricultural 
products and timber, and such industries as saw milling, 
tar production, dyeing, brewing, and manufacture of paper 
and machinery Population (1885), 7123 , (1900), 13,163 

Ostoraundf a town of Sweden, capital of tho 
county of Jamtland, situated on the cast shore of htor 
(Great) Lake, 364 miles north by west of Stockholm by 
rail Immediately facing the town is the lofty island of 
Iros, with which it is connected by a bridge 1418 feet 
long It was founded in 1786 Population (1880), 2854 , 
(1890), 5333, (1900), 6866 

Ostia, the ancient port of Pome, Italy, situated at 
the mouth of the Tiber The principal survivals of the 
place are graves, from which numerous remains have 
been taken , baths, excavated in 1891 , the headquarters 
of the fire cohort , the forum, excavated m 1880-81, with 
the basement of a temple, 82 feet long by 39 feet broad , 
theatre , sanctuary of Mithras , three tiny temjdes, one 
dedicated to Venus , the sanctuary of Cybele , and 
another large temple The modern village of Ostia, which 
gives name to one of the most imt)ortant episcopal sees of 
the Church of Home, was founded by Pope Gregory IV 
in 830 At Porto the chief edifices are tho cathedral of 
Santa Rufina, dating from tho 10th century, but modern 
ized , the bishop’s palace , and the villa oi Prince Torlonia 
At Fnimicino, a port since 1825, theie is seabathing 
Po]mlation of all three places, about 1200 In 1884 a 
beginning was made with the draining of the Agro Romano, 
that is, tho marshes of Ostia, the Isola Sa( ra, and Mac 
carese, by constructing banks and c^inals, and lifting out 
the water from the enclosed marshes by turbines 

Ostrau, the name of two Austrian towns in the 
Ostrau - Karwin coal mining district 1 Mahriscu 
O sTRAU (Moravian Ostrau), situated on the right bank of 
the Ostrawitza, near its confluence with the Oder It has a 
station on the Austrian Northern Railway, bet\\een Vienna 
and Cracow It derives its importance from the extensive 
neighbouring coal mines, and the blast furnaces and iron 
works which they have called into existence The manu 
factures compnse sheet iron, boilers, zinc, bnck and tiles, 
paraffin, petroleum, soap, rum, liqueurs, Ac The 
Rothschild iron-works at Witkowitz are in the vicinity 
Population (1890), 19,243, (1900), 30,125 2 Polnisch 


Ostrau (Polish Ostrau), a mining town in the govern 
ment district of Freistadt m Austrian Silesia, opposite 
Mahriseh Ostrau It has large toal mints, which form 
the south western portion of the extensive Upper Silesian 
coal fields, the largest Austnan deposit Population 
(1890), 13,176, (1900), 18,761 

Alexander Nlkolalvlch 

(1823-1886), Russian dianutn author, w is boiri on 
the 12th of April 1821 in Mosaw, whin his fatlui w is 
an official of the Sinatt AfUr pissmg thiougli the 
gymnasium, he studied liw in the unnirsit}, whuh lu 
quitted without hiving siibinitttd to tin tuml c \aimiia 
tion He was thin fmi>lo^id as a tluk in ilu oflieo 
of the “Court of C’onstienct,’ and substqiu ntl) in that 
of the Commereial Couit at Moscow Both tiibunils 
were called ujion to sitth disjmUs thufl) imong tlu 
Russian merchint class, from whidi Ostrolsky v\ is thus 
enabled to draw the chitf chain Urs for his uuliost 
(omtdies Among these art Jiyidmtya Nimiita (“Tlit 
Poor Bndo”), liyednost ne Poiol (“ Poverty not a Yki ’), 
and Ne v'svoi mm ne mdts (littiajly “Don’t put joniself 
in another’s shdgi,” but really nuaning “Dont put }oiii 
stlf m a position lor whuh you au not suitid’) Of 
this last Nicholas I said, “it wis not a play, but i 
ksson ” Tilt iincultund, self satisfiul Moscovi imi chants 
au strikingly poi traced m (tioa (“Tlu Ttinjiost’) and 
^Sifoyi lyndt sochtyonisya (“Bitvvttn ntai relatives no 
accounts are needed ”), whuh was oiigin illy uilh il “Tho 
Bankrupt” The last-mentioned tonudy was prohibited 
for ten years, until the accession of Altxandei 11, and 
Ostrofsky wis dismissed the Goveinnunt sirviee and 
placed undci tlu supervision of the polin The Libeuil 
touloncies of the new reign, hovvtvir, soon biemght uluf, 
and with a view to the great reforms of the sixties, tlun 
under consideration, Ostrofsky was one of several well 
known literary nun who were sent into the piovinces 
to report on the condition of the people Ostrofsky s 
field of iiujuiry lay along the u])]>tr Volga, a pait of 
tho countiy memorable for some of the most impoitant 
events in Russian history Ihis mission induced him 
to write several historical dramas of gnat merit, such as 
Kuzma Zaikarxch Mxnin l^oulhounik (the full naiiu of 
the famous butcher who saved Moscow fiom the Poles) 
“The lalsc Demetrius” and “Vassily Shiiisky”, yanRilim 
Meleniieva (the name of a favourite Court lidy of Ivin the 
Tunble), and tho comedy, Voivoda edx i^on na 1 oA/< (“Tlu 
Military Commander,” or “A Dream on the Volga’) 
Many of his later works treat of tlu Russian iiobilitj, 
and include Byesham Denqi (liter illy “ Mad Moiuy ”), }o8 
peetmUsa (“A Girl brought uj) in a Stranger’s lamily ”), 
and Volh e Oiftn (“Wolves and Mieep”), others relate 
to the world of actors, such as / /mi (“horest”), vt?u 
vinovaUya (“Guiltlessly guilty”), and e Pohtonili 

(“Talents and their Admin is ’) Ostrofsky enjo;y((l the 
patronage of Alexandtr 111, and iceeived a pension of 
3000 roubles a yen With tlu lu Ip of Moscow capitalists 
he established in that city a motlel theatre and school of 
dramatic art, of whu h he became the first director lie also 
founded the Society of Russian Dramatic Art ind Open 
Composers His death took place on 24th Juno 1886, 
wink travelling to his estate in Kostroma (c d ) 

OstrOflfi a district town of Russia, government oi 
Volhyma, 90 miles west of Zhitomir and near the /dol 
buiiovo railway junction, at the conflnenee of tho A\ilu 
with the (ioryn It has, besides tlu usual j)riinar> 
schools, gymnasia for boys and for girls, and a l)iothei 
hood of Cyril and Methodius, winch also maintains schools 
of its own The tanning of lighter leather is a widely 
spread domestic trade Population (1897), 14,530 
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OstfOflr04lh8k| a district town of Bussia, govern 
incut and 86 miles by rail south of Voronezh (viif Liski), 
on the Tikhaya Sosna It was founded by Little 
Russians m 1652 It is a centre for wholesale trade 
in horses, cattle, and tallow, and has several tanneries 
Population (1897), 21,891 

Ostr6w (Russian, Ostrov\ a town of Russian 
Poland, government of Lomza, 53 miles north cast of 
Warsaw, 10 miles north of the railway to St reteisburg 
It has agricultural machinery works rojiulation (1897), 
11,264 Another town of the same iiciine is m the 
government of Siedlee, distnct of Wtodiwa Population, 
4110 A third town of the same name is the Russian 
district town Ostrov, in the govenmient of and 13 
milts by lail soutli south wist of INkofl, on Velikaya 
nvti It IS a centre for tiade in llax and hnsced 
Population, 6252 

Osweffo, a city of N<w York, USA, capital of 
Oswego (ounly, on tli( southern shore of I^ike Ontaiio, 
at an altitude ol 100 l((t It is regularly laid out on a 
L vel Hjt(, With bioad, iiiuinly uiipived stitits, is divided 
into eight w irds, and its water supply is pumped from the 
Oswigo rivir, tlio woiks l)eing owned by piivih partus 
()sw<go is on tin Jhlawaie, Laekawinna, and Western, the 
N( w Voik (Vntral and Hudson River, and the Now York, 
Ontano, and Westirn railways, and thest, with boats on 
tlio Liki, give it a laigt commerce, pnneipally in coil, 
gi tin, and luinlx r 33ie ample water pejwei furnished by 
the Oswege) liver has causeel a great development in 
111 inufaeturcH In 1900 the eity contained 207 inanufae 
tunng cstablishniints, with a teital eajntal of $7, 122,907 
The y employed 3815 hands, and the product was valued 
at $8,117,950 Chief among these produets aro those of 
foundry and muliino shops, hosieiy and kiuttod gocKls, 
and malt I’ojiulation (1890), 21,842, (1900), 22,199, of 
whom 3989 were foreigiiboin and 57 negroes 

OSWOStrSfy a munieipal borough and market town 
in the Oswestry pai liaiiientary division of Shropshire, 
hiigland, 18 nnhs nortli west of Shrewsbury, on the Great 
Western and Cambuan lailways The old town hall has 
been demolished and now municipal buildings have l)ecn 
opened The Camlnian Railway (\nn]»any employ some 
K)0 men at then carnage and engine works here The 
( astle grounds, laid out by jiublic 8ubseii]>tion, we re opened 
in 1890 Population (1891), 8490, (1901), 9579 

OtagfO. boo New Zealand 

Otahaite. See Tahiti 

Otiay, a market town and railway station in the 
Olley pailiamontaiy division of 'I orkshiro, England, 10 
miles iieirlh of Riadfoid A reereutioii liall was ojicned in 
1895 In 1897 intmises for art and seicnco schools were 
uocted One of the chief industries is the making of 
]»rinting mae limes The neighbouring lange of hills, 
known os the (.3ievin, abounds in good stone for building 
purposes, whieh was used for the foundatiems of the Houses 
of I'arliament, and is despatehed to all parts of Fnglaiid 
Popuhtion (1861), 7818, (1901), 9210 

Ottaway a iivii of Cinadaand tlie largest tributary 
of the bt Law le nee It rises m northern Queboe, in 
75 35' W and 47 53 N, and flows westwards 330 
miles to Lake Tomiseaming from the outlet of the 
latter it flows in a south uisterly ehreetiem foi 250 miles, 
and then easterly to its confluence with the St Lawrenc e 
at tlm island of Montreal It dmins an area of 56,470 
sejuare miles, and is 730 miles long The principal 
tnbutanes from the left bank aie the Rouge (120 miles 
long), Neirth Nation, Petite Nation, Liovre (215 miles), 
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Qatineau (245 miles), Coulonge, Black, Dumome, and 
Keepawa , from the right bank, the South Nation, Min- 
Bissippi, Madawaska, Petewawa^ Mattawa, Montreal, and 
Blanche Canals at St Anne, Carillon, and QrenviUe 
permit the passage of vessels, drawing 9 feet, up to 
Ottawa city , thence the Ottawa and Georgian Bay canal 
18 projected, by way of the Ottawa, Mattawa, and French 
rivers, to Lake Huron This canal, if constructed, will 
form the shortest route from Chicago, Duluth, <kc , to the 
sear board 

Ottawa (formerly Bytown), a city of Carleton 
county, Ontano, and the capital of the Dominion of 
Canada, situated on the right bank of the river of the 
same name, 101 miles west of Montreal The mam 
tower of the parliament buildings is m 75 42' 03" W and 
45 25 28 N The city stands on ground elevated from 60 
to 155 feet above the liver — 186 to 280 feet above the 
sea — and is underliin by locks of the Trenton and Utica 
groups, the former outcropping m precipitous bluffs on 
the river front It is on the mam line of the Canadian 
l^acifie Railway and is the terminus of the Canada 
Atlantic, Ottawa and Parry Sound, Ottawa and New York, 
and Ottawii and Gatineau railways, and of the Montreal 
and Ottiwa, Prescott and Brockville branches of the first 
named railwiy Electric railways affoid rapid and easy 
communu atioii with all paits of the city and with the 
neighbouring towns of Aylmer and Britannia, and 
during tlie summer months steamers ply to Montreal and 
])orts on the Ottawa river and Rideau canal A railway 
i)ndge and a road bridge — the latter a new structure 
rc pUemg the tamous Cliaudi6re suspension bridge — connect 
Ottawa with the city of Hull on the ojiiiosite or Quebec 
bank of the nv( r, and a third for railway and vehiculai 
tiaffic gives the Pontiac Pacific Junction and Ottawa and 
Gatineau railways access to the centre of the city Ottawa 
IS the seat ol the Dominion Government, the supreme and 
i xcheipier courts, and residence of the Governor General 
Tlie parliament and departmental buildings are beautifully 
situated on Parliament llill, a jiark of about 25 acres m 
extent, elevated 150 feet above the river and with jire 
cipitous limestone bluffs facing the river and canal The 
parhament and eastern and western departmental buildings 
are m Italian Gothic of tlie 13th century, and form three 
sides of a great (quadrangle, the fourth side being occupied 
by the Langevm dcpaitmental building The latter, a 
fine massive structure, built of brown sandstone from New 
Brunswick, stands just outside the qjaihanaiit gremnds 
qwjxr and on tho oqjposito side of Wellington Street 
The University of Ottawa — the Rn \an C’atholic univeisity 
of Ontario — occupies an advantageous situation on 
Wilbiod Street It grants degrees m arts and sciences, 
and has about 475 students, drawn from all qiarts of 
Canada and the United States Other jn eminent 
buildings aie the j) 08 t oflice, city hall, normal schcx^l, 
collegiate institute, printing bureau, couit house, Christ 
Chun h Cathedial, and the Basilica Tho city chanties are 
numeioiib, and include eight hospitals (three gontial 
hospitals and five others), nine homes foi children and 
the age d and infirm, and two training schools for nurses 
There are eighteen qmblic schools, with 109 teachers and 
6145 piijiils, including kindergartens , twenty four Roman 
Catholic seqiaiate schools, with 96 teachers anci 4140 pupils, 
also a collegiate institute, the normal school for eastern 
Ontario, model school, ladies' college, six convents, and two 
monasteries Ottawa contains many flourishing industries, 
including largo saw, flour, and planing mills, foundries 
and manufactories of calcium carbide, street cars, waggons, 
and porcelain and carbon for electrical purposes It is 
the seat of the head office of the Bank of Ottawa, and 
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oontaans eleven branches of other banks Incorporated as 
a city m 1854, the population m 1881 numbered 27,412 , 
in 1887 New Edinburgh was annexed, and in 1889 
three other suburbs, Stewarton, Bochesterville and Mount 
Sherwood, were brought in In 1891 the population had 
increased to 44,154, and m 1901 to 59,928 The total 
assessment in 1885, exclusive of corporation and Govern 
luent property, was $11,545,735, in 1895, $21,247,220, 
and m 1902, $27,420,740 , exemptions m 1902, 
$16,337,150, assessed value of real estate, $24,738,690 
The value of the exports for the year ending 30th June 
1901 was $464,587 , imports, $3,356,791 , customs 
duty, $592,445 The city returns two members to the 
Dominion House of Commons, and two to the provincial 
legislature A mayor and twenty four aldermen — the 
latter representing the eight wards into which the city is 
divided — constitute the municipal government It is the 
seat of a Roman Catholic aichbishop and an Anglican 
bishop (j Wh* ) 

Ottawa^ a city of Illinois, USA, capital of Lasallc 
county, on the Illinois river, at the mouth of the I ox, 
on the Illinois and Michigan canal, and on the Chicago, 
Burlington, and Quincy, and the Chicago, Rock Island, 
and Pacific railways, north of the centre ol the state, at an 
altitude of 484 iett The city is on a level site on tin 
first ten ace above the river, and its jdan is regular Its 
water sui)ply is derived from artesian veils, and it has 
a good sewer system In 1900 it contained 120 manu 
facturing establishments having a capital of $2,783,357, 
1233 wage earners, and a product valued at $2,042,148 
Population (1890), 9985, (1900), 10,588, of whom 1804 
were foreign born 

OttAWAf a city of Kansas, USA, capital of 
Franklin county, on the Osage river, which here is not 
navigable, and on the Atchison, Topeka, and Santa he 
and the Missouri Pacific railways, in the eastern part of 
the state, at an altitude of 891 feet The site of the 
city IS level and its plan regular Its manufacturing 
establishments consist in pait of railway woiks, flour 
mills, and beet sugai factories Population (1880), 4032 , 
(1890)^ 6248, (1900), 6934, of whom 333 were foreign 
born and 550 negroes 

Ottonson, formerly a town of Prussia, province of 
Schleswig Holstein It has since 1889 been united with 
Altona 

OttUIYIWAf a city of Towa, USA, capital of 
Wapello county, on the Dcs Moines river, m the south 
eastern part of the state , at an altitude of 049 feet Tht 
city spreads back from the river over a succession of 
terraces, rising one above another, and is well laid out, 
with good water supjdy and sewerage systems and a steam 
heating plant It is on the Chicago, Burlington, and 
Quincy, the Chicago, Fort Madison, and Des Moints, the 
Chicago, Milvaukee, and St Paul, the Chicago, Rock 
Island, and Pacific, and the Wabash railways, which give 
it a large trade This is mainly in coal, since the city is 
in the midst of the great Iowa eoal field In 1900 it liad 
160 manufacturing establishments with $3,403,321 cajntal, 
2095 wage earners, and products valued at $9,129,862 
Population (1890), 14,001 , (1900), 18,197, of whom 1759 
were foreign born and 598 negroes 

Oudh, or Awadh {Ajodhya\ a histone tract in 
northern India, and still a separate administration not 
completely amalgamated with the Noith Western Pro- 
vinces Area, 23,965 square miles , population (1891), 
12,650,831 , (1901), 12,884,150, showing an increase of 
2 per cent The capital is Lucknow Oudh is a “ non 


regulation ” province, with an independent judicial system , 
and the existence of the taiukdars will always preserve an 
intorestmg distmction 

The statistics of Oudh are for tbo most part included under 
the North Western Provinces {q v ) WtUu n 1881 and 1891 tlio 
population mertasod by 11 per cent , or more than t>Mco as last 
as in the North West, to tho evtiiihum of culti\fttion in 

the submontane tract I \dudmg the t^^o citus ol Lucknow 
and Fyzabad, the aveiagt density ranged liom 305 persons ptr 
square mile in the northern district ol Khoii to 049 persons in tht 
ecutral distiict ol Baia Banki LhissilRd actording to riligion 
Hindus numbortd 11,010 200, or S7 j n cent ol tho total popuhi 
tioii , Maliommcdaus, 1,020 930, or marl\ 1 ' p i ct nt ( Imstians, 
9312 of whom 5493 were Innopcaiis and 1( K, 1 uiasiaiw leaving 
2274 for native converts , “otliers ((hntl> Sil h and 1 iins) 1380 
Out of a total arta of 15 117 840 aeus, tin aimnnit ^itmainntly 
settled with taltUdars on privil(g(fl tiinis is 1 112 ( hully 

m the two districts ol Gouda and Bahiauli Dk iiKuhiue ol 
assessment 18 U 1 I 9 on tho tnnporaril) settlul and Ks 0 117 
on the pormaucntly settled himl In 1890 07 total (ulli 
vatod aioa was 8,073 586 acies of whidi 2 lOS 200 iitus w»rc 
cropped moio than oin e TJie iriigiitHl area was 2 JOO 140 acre s 
entirely from wells and tanks loi tlieio aio no (»ov(iiiiiiiiit c iiiiils 
inOudli Iho print ipal crons ai one L wlnat luiilc y, jmlst niilht, 
sugar cane, anti opium llio area iiiuUr iiidigo was 22,877 ati(s 
Oudh has no niaiuilaf tuics or mines Iht only huge lutoiy is 
one foi making paper at Tut know Tin chid railway sjstun 
is tliat ol the Oudh and Uoliilkhand which ciossis llm ( aiigts 
opposite (Uwnjioro and Btiiaus, and is now (oniiccUtl witli 
noithcin Bengal 

Ougr^Op a town of Btlgium, in the province and 
foul imItH southwest oi tho town of Liegt by 1 ail ]t 
has five blast furnaces and largo industiial tst ibhshnicnts, 
and IS situated m the Licgt coilficltl distiitt Ptqmhtioa 
(1880), 7978, (1890), 10,211 , (1900), 1 VL>0 

Ouseleyp Sir Frederick Arthur Gore 

(1825-1889), f^nglish compose 1 , was the son of Sir (hue 
Ousclcy, ambassador to Persia, and iieidu w to Sn Willi im 
Ouscley, thei eminent Oritntal scholai He was bom 12tli 
August 1825 in London, and veiy soon muiifcsttd an 
extraordinary precocity in musie, tompositig an ojitia at 
the ago of eight years In 1844, having butretded to the 
baronetcy, ho entered at Christ Church, and graduated 
B A in 1846 and M A m 1849 He was oidaiiud in tho 
latter yeai, and, as curate of St Paul’s, Kuiglitsbridge, 
served the parish of St Barnabas, I^iuIko, until 1851 Jii 
1850 he took the degiec of MusB at Oxford, and lour 
years afterwards that of Mus D , liis cxeiciso being the 
oratorio JSt Folyrajp In 1855 he suceetded Sii Henry 
Bishop as jirofesHoi of music 111 tho IJmveisity of Ovfoid, 
was ordained priest, and appointed jmceiitor of Herefoid 
In 1850 he became \itar ol St Miehael’s Tenluii}, and 
warden ol St Michael’s College, which undii liirn became 
ail important educational institution both 111 music and 
geneial subjects His woiks indude a sceoiid 01 it 01 10 , 
Uaqai (Hcicford, 1873), i gnat number of services and 
anthems, chamber lausK, songs, Ac, and tlnoictieai woiks 
of great impoitance, sueh as Ilatmotnf (18(>8) and Countu 
/mint (1869), and Muv(<d I <tnti (1875) C)ne of his most 
useful woiks IS i seiies ol chajiters on Iiiglish musu 
adelcd to tlic translation of I mil Nauinanu’s JInto'iy of 
Mmic, the subject luving been ]>raeti Ally ignored in the 
Qcimaii tre itise A juoloundly learned iimsKun, inel a 
man of great general e ultuie, Ouscle y’s influence on younge i 
men was wholly Jor good, and he^ helped forwarel the cause 
of musieal progress in Ingland jicrhaps more eficituilly 
than if he hirnwlf lud l)tcn among the mme cnthusiastK 
supporters of “advaiiecd” music The work by wliitli Jic 
18 best known, shows, like most eomjiositions 

of its date, the stioiig iiifiucnce of Me neh Issolm, it le ist in 
its plan and scope , but if Ouselty had little individuality 
of expression, his models in other woiks were the Inglish 
church writcis of the noblest sehool He died at Here 
ford, 6th April 1889 (i vim) 
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Ovar, a town of Portugal, district Aveiro, situated at 
the north extremity of the lagoon (m) of ^veir^ ^ 
21 miles south of (Vrto Millet, wheat, and vegetables 
(■psoociaUy onions) are the chief products The peo])le aic 
]irmcii>aUy engaged in the hshenes Pojiulation, about 

12 (too 

Ov0rbury, Sir Thomaa 3), English 

pott arifl tsHayiHt, and the victim of ont of the most 
Hfiisational (rinits in Tiinglisli liistory, \^a8 the son of 
Nidiolas Ovcibury, of Bouiton on ihi Hil], and was boin 
1(1 1 081 at Compton bcoib n, near Wilrmngton, in Warwick 
shin In tin autumn of 1595 he Ixiaiiu aguitleman com 
moncr of Queen’s Colhgt, Oxfoid, took liis degree of BA 
in 1598, and (atm to London to study law in the Middh 
T( inple lit found f ivom with tSii liobert (Jee il, trav( Ih'd 
on the (’ontincnt, and lx gin to enjoy a reputation for an 
accomplished mind and Iki inanncrs About the ytai 
1601, being in Fdinburgh on a holiday, In met Ilobtrt 
(’arr, tiuri an obscure ])agf to tin call of Dunbar, and so 
grtat a fiiondship was stnuk up between the two youths 
that tiny rune ii]i b) London tog( ther The tally 
histoiy of C’ari H^nuins nbsfuic, and it is proliable that 
Ovcibury w<und an introduction to Court before his 
young asHociate (ontnved to do so At all evdits, when 
Cirr jittiiutul the athntion of James J, in 1G06, by 
f)rtakmg his l(g in tlu tilt>aid, Ovtrbuiy had for some 
tmu bicii sdvitoi in ordinary to the king H( was 
knighttd in luni 1608, and in 1009 lu travelled in 
hiiUKi and the Low (Vmntnes He sttins to have 
followed th(i fortiims of C’aii vd} dosel}, and “such 
was the warmth of tin frididslup, tint they were inaepar 
abh, noi could Ovirbiiry enjoy any felicity but in 
tin rom]iaiiy of him he lovul [CarrJ ” Winn the latter 
was made Loid Uodiestir in 1610, tlu intinney seems to 
have b e n snstaiiu d Hut it was now ch stioycd by a new 
('Idiunt iMiily 111 1611 the Court bee line aware eif the 
mutual attiaetioii Intwis.ii Kodiestir ind the infamous 
and youthful countess of Lssox, who sex me d to have lie 
vvitdud the handsome Scots adventurer To this intrigue 
Ovorbury was fioin the hist violently ojijiostd, j»ointing ont 
to Hooheste i that an indulge nee in it would lx hurtful to his 
prefeiment, and that the woman, even at this eiily stage 
in lid eareei, vVas alieady “noted for her iiyiiiy and 
iiniiioilesty ” He wimt so tar as to usi, in descnbing hei, 
a word which was not iiioie just thui scandalous But 
Hot luster was now iiiiatuated, and he ic))tatod to the 
eountess what Ovoibnry had said It was at this time, ' 
too that Ovdbniy wrote, and eiieulated vviddy m MS, 
the jx) in called “ His Wife/’ whidi was a pieturo of the 
viitm s vvliidi a >oung man slionld demand in a woman 
befene he has tin lashiiess to many hd Tt was repit 
sditeel to Jxidv I'ssev that Ovenbui> s object in wilting 
this ]x) in vvis to ojien tlu eyes ejf Huclustcr to hei 
defeets Tlu sitnition now resolved itsdl into a deadly 
duel foi tlu p( rson of Iloehestei between the mistress and 
tlu fiiend The eountess contrived to h^ul Overbuiy | 
into such i ti i|) as to make liiiu seem disrespectful to the j 
king, and slu sneeeided s() rompletth that lu was thrown j 
into the ’lovvei on tlu JJnd of April 1013 It was not 
known at tlu time, and it is not eortuin now, how far 
Uochester paituipated in this fust dime, or whether ho 
was ignoiant of it But the ejueen, by a foolish phrase, 
liad sown diseoul lietween the fiuiuls, she had calleei 
Overbuiy Kochesteu’s “ gove rnor ” It is, iruked, apparent 
that Oveibuiy had become anogint with success, and 
was no longer a favourite at (’oiiit Lady Essex, however, 
was not satisheul with having had him shut up, she was 
detenmnod that “ht should u turn no more to this stage ” 
Sht had Sir William "NVade, the honest Governor of the j 
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Tower, removed to make way for a creature of her own, Sir 
Gervaise Elvis (or Helwys) , and a gaoler, of whom it was 
ominously said that he was “a man well acquainted with 
the power of drugs," was set to attend on Overbuiy This 
ftUoWj afterwards aided by Mrs Turner, the widow of a 
I physician, and by an apothecaiy called Franklin, plied the 
miserable poet with sulphuric and in the form of copper 
vitriol But hi8 constitution long withstood the timid doses 
they gave him, and he lingered in exquisite sufferings until 
the 15th of JSojitember 1613, when more violent measures 
jmt an end to his existence Two months later Bochester, 
now earl of Somerset, married the chief murderess, Lady 
Essex More than a year jiassed before suspicion was 
loused, and when it was, the king showed a hateful dis- 
inclination to bring the offenders to justice In the cele 
brated tiial which followed, however, the wicked plot was 
all discovered The four accomplices were hanged , the 
countess of Somerset pleaded guilty but was spared, and 
Somerset himself was disgraced Meanwhile, Overbury’s 
I>ocm, T/ie Wifi, was published in 1014, and ran through 
SIX editions within a year, the scandal connected with the 
murder of tlic author greatly aiding its success It was 
abundantly rejirmttd within the next sixty years, and it 
continued to Ixi one of the most widely popular books of 
tlie 17th century Combined with later editions of The 
Wife, and giadually adding to its bulk, wen “Characters” 
(fust printed in the second of the 1614 editions), “The 
Ilemcdy of Love” (1620), and “Observations in Foreign 
Tiavels” (1020) Later, much that must be spurious 
was aeldeel to the gathering snow ball of Overbury’s 
WorJcn Hostel ity has found the praise of his contem 
poranes for the sententious and graceful moial verse of 
Overbury extravagantly expressed The Wife is smooth 
and elegant, but uinnspirecl There is no question that 
the horrible death of tlio writer, and the extraordinary 
way in which his murderers weie brought to justice, 
gave an extraneous ehirm to his writings Nor can we 
be quite sure that Overbury was in fact such a “glorious 
constellation” of all the leligious virtues as the 17th 
entury believed He certainly kept very bad company, 
and positive cvitlenec of his gocxlness is wanting But no 
one was ever more transccnciently canonized by becoming 
the victim of conspintors whose crimes wore equally 
detestable and uiqiopular ^ ) 

OvorySSClf a Dutch province east of the Yssel, 
boi dering on the Zuider Zee Five basins are to bo dis 
tmguished (1) the Almek), which communicates with (2) 
the liegge These two are divided by a range of hills to 
the west of them from the basins of (3) the Salland, which 
clischaiges its waters into (t) the Vccht, which again has 
its outfall in (5) the Zwarte Water, which communicates 
by the Zwollsehe Diep with tlie Zuider Zee and by the 
Willeinsviwii t with the \ sse 1 Me pjieler Diej) from Drenthe 
and Dedemsvaart from the noitheast of Overyssel both 
discharge into the Zwarte itoi Most of the uncultivated 
land lies in tlu uist of the province, the cultivated land 
111 the west and on the banks of tlu small rivers About 
18 per cent of tlu surface consists of ploughland, 32 
per cent ol natural pastures and grasslands, and fully 
to per cent of uncultivated land Population (1879), 
247,136, (1900), 338,408 

Ovi0ClO| a maritime jirov inceof northern Spam It has 
an area of 4091 miles, and is divided into 16 administra 
tive districts and 79 jmrishes Population, 595,420 m 1887, 
and 612,063 in 1897 The birth rate is 2 85 per cent , the 
death rate 2 49 iier cent , and the proportion of illegitimate 
births 4 01 per cent of the total births That section of 
the Cantabrian mountains which forms its southern border 
includes about a dozen peaks ranging from 3800 to 8000 
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feet There are picturesque lakes among the mountains, 
and the principal rivers that descend to the coast are the 
Nalon, Narcea, Navia, Pilona, Sella, and Lo, which wind 
through well wooded and frequently fertile, well-cultivated 
vales The climate is generally mild and temperate, with 
abundant rains, though bitterly cold during some months 
m tho higher mountains The means of communitatiou 
have been much improved A railway has been con 
structod through some of the most difhcult parts of the 
Cantabrian chain, tho construction of the line affording 
remarkable evidence of engineering skill A branch runs 
from Oviedo to Trubia, where the Government arins 
factory and foundries occupy more than a thousand 
hands There are also several other railways, including 
numerous narrow gauge lines built by mining companies 
and metaUurgic establishments Ovu do is rich in fort sts, 
coal mmes, streams and watei falls tliat have nuitciially 
contributed to tho development of its manufacturing and 
metallurgical industries, esjiccially the latter, there being 
an abundant supply of ores in the piovince There art 
flourishing copjier woiks m Aviles, iiianufactures of hue 
textiles, coarse cloth, and nblKins in Salas, Tilona, Casas, 
and Aviles , of paper in Plan ton , of i)orcelam and glass 
in Oijon, Aviles, and Pola do Surro , of arms m Oviedo 
and Trubia, while foundries and works for tho manu 
ficture of agricultural implements, lails, and j)ig iron arc 
numerous One company uses annually 35,000 tons of 
coal, 25,000 tons of coke, 33,000 tons of iron ore, and 
employs J300 hands to turn out over 30,000 tons of iron 
another consumes 100,000 tons of coal, 46,000 tons of 
ou, and turns out nearly 50,000 tons of iron, mostly for 
consumption in Spain The fisheries and the salting of 
tunny and sardines are important, and much butter and 
cheese is made in tho iirovmco for the interior of S]iam 
The principal exports are fruit, preserved moats and fruit, 
ch<cse, butter, hah, wheat, flour, cider, oil, soap, coal, 
gl iss, and iron 

Agriculture is not very important in Oviedo In 1897 wheat 
\ias grown ou 18,855 acres, rye, oats, barley, maize, on 6562 
acres pod fiuit ou 14 712 acres , and vines on 67, J70 acres 3 hn 
live stock included 8494 liorses, 2018 mules, 3619 asses 363 977 
cattle, 116 402 sheep, 31,122 goats, and 134,965 pigs It is tho 
miTios that furnish the real wealth There are 19 quicksilver, 
3 zinc, 3 copper, 55 iron 453 coal, and 2 manguntso mines actually 
worked, giving employment in 1899 to 12 050 hands, of A^hom 
11,279 worked in the coal mints alone Tho output was 10,907 
tons of quicksilver ore, 360 ot zinc, 886 of copper, 63,966 of iron, 
1 J97,152 of coal, and 340 of manganese Ihe mining indnstnes 
further employed 1874 hands, of whom 3S53 i^tro engaged m tho 
ironworks The output for 1898 \\ as 92 tons of quieksilvor 6031 
tons of zinc m burs or sheet, 14 925 tons of steel 2900 of wire 
38 216 of iron in dilhient shapes, 138,013 tons of coko, 120 170 
tons of coal agglomerate ( V K U ) 

OviodOy the capital of tho al) 0 \e ])i ovine t, ou tlu 
ri\er hialon, lb miles from tho coast, in a broid and 
])i(turesque valley Its popuhtion was 42,716 in 18S7 
uid 46,376 in 1897 Tho town has giown chiefly in the 
suburb near the station and in tho modtrn subiiib of 
Una, near the great hospital and fine ])iomenade tlose to 
the convent of San Frincisco lew towns in Spain have 
better schools for piimiry and higher education, and tluie 
are an instituti, a meteorological observatory, schools for 
teachers and line aits, adult classes for the working cl isses, 
an archsBologieal museum, se^pral public libraries, and a 
university (with a lino library) Tho markets are tin 
centre of a thrivmg trade in agricultural products, and 
the principal industries aie manufactures of arms, textihs 
of cotton and wool, iron goods, marble, leather, and 
matches. 

Owatofinftf a city of Minnesota, USA, capital 
of Steele county, m the south-eastern part of the state, 
at the intersection of lines of the Chicago and North 


Western, the Cbcago, Milwaukie, and St and tho 
urlmgton, Cedai llajuds, and Northern railvrajH, in a 
rich farming country Population (18<)0), JSfO (1900), 
o561, of whom 11 (>0 wtie lorugn born 


Oweg^O, a \illigi of New \ork USA, (iipital ol 
Tioga count), on the i.oith biuuli of tiu Susquohaiiiu 
at the moutli of Owigo ereik, m the soitlum 
part of the state, at an altitudi ol 822 fot t It \ 

th« Dtlaware, latkawann 

and \Vesterii, and tlu Lehigh \ahy it is in a luh 
igiieultural region, and has manutaduu of tloiii, 1 imlai 
ind woollen goods Population 5Ul , (1900), 

503^, of whom 301 were lortign born and 21 1 n« tnms 


Owen, Sir Richard (iso 4 -i 892 ), hngUsii 

biologist, was born at Lancaster on 20th July 1804, and 
re<eived his early education at the grainmai si bool of tint 
town In 1820 he was apprentiud to \ lotul suigum and 
ipotheeary, and m 1824 he j)roceedod as anudnal student 
to the University of Ldmburgh He left tlu university in 
the following year, and completed his medical comse m St 
B irtholomew^s Hospital, London, wheie ho i imo undei 
the influence of the eminent suigeon, John Abernetliy 
lie then contemplated the usual professional caieier , Imt 
his bent was evidently in tho direction of anatomical 
research, and he was induced by Abe me thy to aeeti>t tin 
position of assistant to Willi im (3ift, conservator of ihe 
museum of the Royal College of Suigeoiis This eon 
genial occupation soon led him to abandem his intention 
of medical practiee, and liis life heneefoilh wis ele voted to 
purely scientific labours He prepared an im]>ortant se ries 
of catilogues of the Hunterian collection m the Rojal 
College of Surgeons, and in tho couise of this work he 
acquired the unrivalled knowledge of compirative anatoni) 
which enabled him to eniieh all departments of the scie nee 
and specially facilitated his researclus on the remains ot 
extinct animals In 18 47 ho was appointed Hunterian 
professor ill the Royal College of Surgeons, and m 1849 
ho sue f ceded Clift as conservator Ho held tho lattei 


oflico until 1856, when he betaine suiiermteiident of the 
nitural history deiiartment of the British Museum Ih 
then devoted much of his energies to a gieit scheme loi a 
National Museum of Natural Histoiy, which eventiiallv 
resultcfl in the removal of the nitural liistory collections 
of the Biitish Museum to a new building at South Ivensing 
ton, the Biitish Museum (Natuial Histoiy) He retained 
ofliee until tho completion of this work in 1884, when he 
received the distmetioii of K('B Sii Riehnid Owen 


lived qiiully in retirement at Sheen I^odge, Richmond 
Paik, until his death on 18th Deetmlier 1892 

While oeeupied with the eatahiguiiig of the Huiiteiian 
collection, Owen did not confine his attention to tho pre 
pirations before him, but also sei/ed evciy o])portunit\ 
of dissecting fre^sh sul)]e»cts He was espeiiilly favoimd 
with the privilege of investigating the animals whuh died 
m the Zoologieal Sex lety s g irdeiis and win n that seie le t y 
begvii to jmblish scientific proeeeduigs m 1831, lie was tin 
most voluminous contributor of anatomu il ]H])crs JJis 
fiist notible publicatnin, however, was Ins Memoir on t/o 
Pea? It/ Nautilus (London, 18 32), which was soon roeog 
ni/ed as a e lassie Henceforth he lontinueil to make iin 


Iioitant contributions to every department of comparative 
anatomy and zoology for a penod of ovei fifty yeuis Ju 
the sponges Owen was the fust to desenbo the now well 
known “ \ enus’s flower basket or //a (1841, 1857) 

Among Fnto/oa his most noteworthy diseoveiy was that 
of Tmhtna s/nrahs (1835), the parasite mb sting tin 
muscles of man m tlie disease now termed trichinosis 
(see also Pagft, Sm Tames) Of Brachiopoda he made 
very sneeul studies, which much ad vane ed knowledge and 
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settled the ( lasaification which has long been adopted 
Among Mollusca, he not only descrilied the j>early 
nautilus, but also i^jyirula (1850) and other CephalofKxia, 
both living and extim t , and it was he who projicwed the 
urn vei sail} -arrepted sulxii vision of this class into the two 
orders of DibranchiaU and Tetrabranchiata (1832) The 
problf rnatual mistacean Lxrmdun was also the subject of 
i sjKci il memoir by him m 1873 
Owfu^s technical dt^cnptions of the Vortebrata were 
still more numerous and extensive than those of the 
invertcbraU animals His V(yinpaiat%ve Anatomy and 
Vhy^wloqy of \ertefyrat€$ (3 vols , London, 1866-68) was 
indeed the result of more |Krsonal research than any 
similar work since ( ’uvier’s ! tnntR fCAnatomie Compaiee 
He not rinly studied existing ffirms, but also devoted great 
attention to the remains of extiiu t groiiiw, and immediately 
lollowed Cuvier os a jnoiiei r in 
vc rtebrate pala ontology ]< ai 1 \ 
in his can^oi he made < xhaustivt 
studies of tieth, both of exist 
mg and extinct animals, and 
published Ins profuse 1> jllus 
tratf*d work on Odontoqraph t/ 

(1840 I'*)) He disc ove re d anel 
eUsenbeel the le inai kably com 
pie \ sliuetuie of the teeth of 
the e xtine t eininials wiiieli he 
n a me el Labyi inthoelonts 
Among his writings on fishes, 
his memoir on the Afriean 
' mud fish, which he narneel 7^o 
/ topfi) 1 uel the (oundatioiis 
for the iceeigmtion ol the 
l)i[moi b) Mulleir He also 
pointed out lateir the seirial con 
nexion be^tween the. teloostc in 
and ganoid iisheis, grouiurig 
them in one subclass, the 
IVle^ost 01111 Mewet of Ins weak 
e»n reptiles related to the skelt 
tons of extinet forms anel Ins 
( Inof mcnieurs em ilritish sjieei 
Hums wiu rejinnUMl in a con 
lie c tod sinews in his History of 
/hihs/t Jitphlts (4 vols, 

London, 1810 81) Ho pub 
lishcdthe first important gemcra i 
ueount of the great grouj) of 
Meso/e>m land re^jitilos, to wliith ho gave the now familiar 
nanu of Dinosauna Ho also hrst rtcogni/od the cunous 
early Afcsevoie 1 inel uptiks, with affinities both to 
arnplnbians anel maniin ds, which he termed Anomodontia 
Most of these wcrei obtained from South Africa, beginning 
111 1845 (/>if ///Wo//), and cnoutually fuinishcd materials 
loi Ins ( nialoifue of fh< Foa^if Jitpfilta of Sonfh Afnta, 
issued In the British Museum in 1876 Among his 
wilt mgs on birds Ins e lassie al mtmoii on the Ajdeif/x 
(1810-46), i long senes of ])a])ors on the extinct Dm 
ornithieiie e/f Now /e aland, other memoirs on Aptoyyns^ 
iVotnt ms, the eloele) anel the groat auk, may l/e si/ecially 
me ntiemcd Ills monogi iph on Archcpoptey t/v (1863), the 
long tailed, tootheei bird from the Bavarian Lithographic 
►Stenu is also an e pea h making woik With regarel to 
living inaimmils, the more striking of Owen^s contributions 
relate to the monotiemes mirsupials, and the anthropoid 
apes lie was also the first to renognize and name the 
two natural groups of t\pi(al Ungulata, the odd toed 
( Perissodactyla) and the even toed (Artiodactyla), while 
describing some fossil remains in 1848 Most of his 
writings on mammals howevoi, deal with extinct forms, 


to which his attention seems to have been first directed 
by the remarkable fossils collected by Darwin in South 
Anierica Toxodon^ from the pampas, was then desenbed, 
and gave the earliest clear evidence of an extinct generalized 
hoofed animal, a **i)achyderm with aihmties to the Rodentia, 
Ldentata, and Herbivorous Cetacea.” Owen’s interest in 
South Amencan extinct mammals then led to the recogni 
tion of the giant armadillo, which he named Glyptodon 
(1839), and to classic memoirs on the giant ground sloths, 
Mylodon (1842) and Meyatherium (1860), besides other 
important contributions At the same time 8ir Thomas 
Mitcheirs discovery of fossil bones m New South Wales 
provided material for the first of Owen’s long series of 
papers on the extinct mammals of Australia, which were 
eventually reprinted in book form in 1877 He discovered 
D'lpiotodim and Thylacoleo^ besides extinct kangaroos and 
wombats of gigantic size 
While occupied with so much 
material from abroad, Owen 
was also busily collecting facts 
for an exhaustive work on 
similar fossils from the British 
Isles, and in 1844-46 he pub 
lished his Uistory of British 
Mammals and Bird% 
whieh was followed by many 
later memoirs, notably his 
\fonogyaph of the Fossil Mam 
malm of the Mesozoic Forma 
tarns (Balaont Soc , 1871) 
One of his latest publications 
was a little work entitled 
Antiquity of Man as dedwed 
ft om the Discovery of a lltmmn 
Skeleton dunng Excavations of 
the Docks at Tilbury (London, 
1884) 

Owen’s detailed memoirs and 
descriptions n quire laborious 
attention in reading, on account 
of their nomenclature and am- 
biguous modes of expression , 
und the circumstance that very 
little of his terminology has 
found universal favour causes 
them to be more generilly 
neglected than they othtrwise 
w ould be At the same time it 
must be Kincmbered that he was a pioneer in concise ana 
tomieal nomenelalurt , and, so far at least as the vertebrate 
skeleton IS concerned, his terms were based on a carefully 
reasoned j/liilosophical scheme, which first clearly distin 
guished between the now familiar phenomena of “analogy ’ 
and “ hoinc'logy ” Owen’s theory of the An hciype avd 
llotnoloffies of the Vcrtehiate Skeleton (1848), subscijuently 
illustrated also by his little work On the Aature of 
Limbs (1849), regarded the vertebrate frame as consist 
mg of a senes of fundamentally identical segments, each 
modified according to its position and functions Much 
of it was faneiful, and failed when tested by the facts of 
embryology, which Owen systematically ignored through 
out his work However, though an imjxsrfeet and dis 
torted view of certain great truths, it possessed a distinct 
value at the time of its conception To the discussion 
of the deeper problems of biological philosophy he made 
scarcely any direct and defanite contributions His goner 
alities rarely extended beyond strict comparative anatomy, 
the phenomena of adaptation to function, and the facts 
of geographical or geological distribution His lecture 
on “virgin reproduction” or Parthenogenesis, however, 
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l^ubliBhed lu 1849, contained the tssenct of the thtoij 
of the germ plasm elaborated several yeais afterwards by 
Weismann, and he made several vague statements con 
cemmg the geological succession of genera and species ol 
animals and their possible derivation one iiom inothei 
He referred especially to the changes exhibited by the 
successive forerunners of the crocodiles (1884) and horses 
( 1 868) , but it has never become clear how much of thi 
modern doctrines of organic evolution he admitted Ht 
contented himself with the baie remark that “the indue 
tive demonstration of the nature and mode of ojieiation ” 
of the laws governing life would “henceiortli be the great 
aim of the philosophical natuialist ” 

See T)vr Life of Richard Oiicn li) his giaudson, lUv RioiiAun 
OwKN 2 vola London 1891 (a s \Vo) 

OwenSbOrOf a city of Kentucky, L S A, eapital 
of Davuss county, on the south bank of tin Ohio ii\ei 
III the northwestern jiiit of the stiite, at an altitude of 
i86 feet It has thiet raili\iys, the Illinois Central, tlie 
l^ouisville, Hendeison, and St Louis, and tlie Louisville 
uid Nashvillt, and thiough these ind bolts on the rivii 
it has a laigo tiade It is in tin Indiiiui-Kentucky 

< oal field, and some ((xil is mined in its \icinity its 
industries consist largely in the manufacturi of tobaeeo 
Old distilling of whisky Population (1890), 9837, 
(1900), 1J,189, of whom 108 isere foreign boin and 
JOGl negroes 

OW6n 80 Undl| a town and poit of cntiy in Ontaiio, 
I^inada, and capital of (Ire) lount), situated 99 niihs 
northwest of Toronto, on Gioigian T3a> It is thi tei 
minus of branches ol tin Cinadian Pacific and Gi uni 
Irunk railwa}s, and ol the (Uiuelian l^itifu uid otln i 
steamship lines plying to jioits on Lakes Ifiiron uni 
♦Siipirior Its Iniboui is one of tin best on Lake Huion, 
ind navigablt by Jake vessds ot llu hrgest size It 
contains manuf ictoi its ol null inachiiury, agiuultiual 
Jiiiplemeiits, furmtim, iiiel sciviiig madiiins, Houi mills 
sawmills, uid large giaiii divitois l\)piilation (1881), I 
1426 (1891), 7497, (1901), 8776 ' 

OwOSSOy a city ol Sliiaii isscc county, Miehigaii, ^ 
USA, on tlie Sluiyvassti riMi, and on the \im | 
Aibor, the Grand Trunk, ind the Alichigin Centi il i ul 
A\ lys, east of the centre ol tin Lower ]\ninsuU, at in 
iltitude of 744 f((t It has i legulu pi in, is diMih d 
mto five wards, and has a good w itei supply The iiyei 
lurnishes power for its m uiuf u tures, whieli consist in 
large part of luinbti and furniture Poi>ulation (1880), 
J>01 , (1890), 6504 , (1900), 8096, of >vhom 1190 AVtre^ • 
Joreign born 

1 

Oxfordy a midland eounty of England, boundtel on 
the S by the Thames, on the W by Gloueestei, on the 
N by Warwick, on the N E by Northainiiton, and on the 
I b> Buekingham 

Arta and Population — The area of the ancient c ounty is 483 01 1 
icies or 750 squaiu milob, with a population in 1881 of 179 
cud III 1891 ot 185 669, ol whom 89,049 wert males and 96,020 
Icmales and in 1901, 182 768 the uuralioi of pcisonftf>cr smiaro 
mile being 242, and ot acres to a person 2 6 The area of the 
^dmunstiative county as given in tlit rensus rcdinns was 480,608 
icics, with a ]>opulation in 1891 ot 145 449 or iiu hiding the i oniitv 
J)oroiigh of 0\tord 485,322 acres with a population in 1891 of 
191 193 , but certain changes m the adiminstiativc area have since 
taken place In 1895 there woie transfeircd to Buckingham the 
jMirt of the paiisli ot Ibstone in Oxfoid and the parish ot Stoken 

< huich , anil in the same year there weie transferred to Oxford the 
])arish of Kmgsey in Buckingham, and tlie pansli of Mollington 
in Waiwick The area of tin ngistiatioii county is 490,146 acres 
with a population in 1891 of 188,220 of whom 83,862 wcu urban 
and 104 368 rural and in 1901, 186 767 of whom 88,558 were 
males and 98 209 females Within tlie registiation aixa the per 
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I centagoot lucrease betwun issi and 1891 was 149 hut beUween 
I 1891 and 1901 ihtic was adunasi ot 7 i>er cent Between 1381 
1 iiid 1891 tin excess of births oi«i dcatlis was 21,710 uid the 
1 actual increase ol i»opulation w rs 1 J he follow irig table gives 
the numbers ot marriages biitliN nut dtatbs with tin niimherof 
lUegitiiiiate births tor 1S80, isoo iinlisus — 


\ ear 

M ii 1 i(is< s 

ItlltllN 

l>e iths 

ItinKititimt 

Mftl 

Uiitlis 

1 * n* il s 

1380 

loot 

5725 

t 9*0 

145 

146 

1390 ! 

1184 

51 b2 

, 120 1 

111 

IH 

1398 

12S7 

4015 

2710 

120 

1 11 


lln number of mariinges in 1399 was 1315 of biitlis 154 i uni 
of deaths 2899 lln follow mg tabh sliows the nmrniigr buth 
uid death I ate, with tln> pcKcnta^c ot ilhgitimati biitlrs tor i 
Mins «>1 )e irs 



11 itivr M ol lickinl and J59 foreigin is 

( onstd niton and Uoxei'iimcnt — lln anennt county is divide cl 
into thicc iMuliami ntary divisions, and it also includes part ot tin 
pailiiuinutu} borough ol Oxford ictiiniing one member in 
iddition to wbidi the Uiuvcrsitv of Oxloid letuiiis two iminbiis 
lln administrativi eountv lontuiis live immieijuil Iioioii/ bs ~ 
Piubury (12,9b7) t hip])iiig Koiloii ($780) Ikiilev on lhaiins 
(5984), Oxfoid (49 413) and Woodstocl (1084) Oxford is a ccuinty 
borough Ihe iollowing arc lubui distnels Juiestcr (1021), 7 
( ivcisham (0580) J hame (2911) ANlnathy (872) and Witney 
(1574) Oxioidslnic is in flu Oxford eireint and ussi/es an In Id 
it Oxford lln hoioiighs ol Banhni> Henley on Ihaines and 
Oxford havesepuati eoininissjonb ot tin ]»tnc uni Luihuiy uid 
Oxford have m addition separate (Oiuts of (juaitci sc sions tin 
iiu rent county which is mostly in the dioccsc ol Oxloid contains 
2^4 < (( losinstual panshes oi clistnctK and partsol 10 otln is 
hdmatxon On account ol tin lamoiis univcisity in tin bormigh 
ol Oxfoid and otlni educational institutions tlnu tin county 
IS Kgaids education liolds luihaps tin picmni ]M>sition m l^iig 
luid In (onnexion willi tin nnncisity then is a day tuuiiing 
( ollcgcr for school inn stc IS and there is also in Oxloid i reside utiii 
ti lining college tor sehoolmisticsscs (dioetsan), winch takes div 
students llie total nuinbci ol elcimniui} stliools lu the eountv 
on 41st August 1899 was 200 e)f which 2S were boaid uinl 2 13 
voluntary schools the latter me liieliiig 219 ISutionul t liuicli ol 
1 nghiiid schools I Wesleyan 0 hoinan ( itholic and 10 Biitisli 
uni other llio total seliool hoaid rcetints lor tlie \e u elided 
29{h Septcmliii 1899 were over jL 20 1 13 3 he iiieonu under the 

Ap,iualtiiril Kites Act w is ovei jtOOt 

CommummtioH't — An import uit addition lotln lailvviiv ticilili s 
ul the county has he in made by ahiancli Jim oi the (ueat Ceiili i) 
iimiung from 1 iukch Risboiougli in I’uel s to tlie (ucat estein i1 
Buibiuy 

igriaiHiire -IStaily seven eiglithsof tlu aie i ot the eounty i^ 
undci eultivation and ed this ait i about thiic tenths is imdti coin 
t rops ami nun twciitn tlis in peniiumiit ]>aslUK Ovti 2000 at u s 
irer uncle i ouhiids and alioiit 20 000 under woods Although with 
tin dmimution ol the aeieagt unehi coin tio})s the acieagc uinh i 
win it his sonnwhat eJrmmjvliid, it and biihy still oteupv < n b 
ihemt a third ol tin com nop ana, while oats oeeupy ibout a 
lourth, and there is also a ( ousidciablc itieago under beans Mon 
than half the total acre age imeiergrecn ciops is oe cupied bvtuinips 
■iml vetehes and tins an also hugely grown 3 lie following table 
givestln laigoi m im divihions ol tin cultnatcel ana it mtcivils 
Ironi 1880 — 
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1880 

418 311 

158 401 

54 201 

46 297 

146,929 

12 478 

1885 

417,822 

147 449 

5i,524 

49 7 '5 

1 ^8 59 » 

3,610 

1890 

414 966 1 

136,700 

4b, 684 

48 161 

176 lit 

7 192 

1896 

416,616 

123 419 

46,664 

60 201 

187 668 

8 416 

1900 

411,682 

120 898 

4 4 215 

I 50,111 

19u,71b 1 

3,522 

The Iollowing tiblc gives 
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IIS ngardiiig the 

piim i}»al 


live slot k for the same yeais -* 
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OXFORD 


Ipar 

ToUl 
IlorH« H 

Tutol 

Cattlf 

CowHor Helffn 
111 Milk oi m 
Calf 

Sheep 

rigs 

1«»0 

17,276 

51,204 

17,286 

279,159 

31,559 

1885 

18,191 

60,124 

20,18C 

299,172 i 

38,5 36 

mo 

I7,7J» 

66 443 

20,86$ 

266,594 ! 

44 110 

18<I5 

17,7')8 

53,4 31 

19,165 

241,742 

44 737 

1900 

17,.i76 

61,851 

20,668 

230,325 

31 032 


Manufactures and Minerals — According to the lonort for 189*^ 
of th( chief inspcctoi ot lactones (1900), the total nuinki of ihthoiis 
i mnloynd m fai tones and workshops in 1897 \\as 6774, astompan d 
with 6721 in 1896 Of the 4412 jiorsonH cmjdoycd in non textile 
factories, 1 154 were employed in the inanufm tuie of pa|M r Woik 
shops employed 1608 persons of wlioiii 1048 wtio iinploved in 
clothing industries Danbury is famed foi its takis thoic is some 
decline in the glove trade at Woodstock In 1899 from cpianios 
under 20 feet deep 166,162 tons of non on, valued at about 
Xl 8,000, were raised Iho other minerals intludo clay (30,002 
tons) 

An nioiUTnCH — 7%r Natural fftstonf of Oxfordshire Oxford 
1 677 2nd f dition, 1 705 — Siif i i on / wf raved UlustraUans of th 
Vrnuiipaf Antiquities of Oxfonlshire from drawings by T Mackenzie 
Oxford, 1821 — Sii r PinniiH Oxfordshire ruliyrees Fvesharn, 
1826 — Waikkii I he tlora of Oxfordshire Oxford, 1813 — 
I)AVKNioin I ords lieutenant and High Sheriffs of Oxford^ 1086 
Oxford 186H and (hfordshin Annals Oxford 1860 — Ouavfh 
the II ay about Oxfordshue London, 1896 ~MuiiKA> Hamf 
(nml for Orfordshiie -And the Transactions of the North Oxford 
Archtioloyaaf Aor lety 

Oxfbrda — Tlio county town of Oxfordshire lies at 
tlio junction of the Thames (hw^lly known as the Isis) 
and the Chcrwell, 55 miles from London by road and 63^ 
by rail Poimlation (1S81), 15,264, (1891), 45,742" 
(1901), 19,411 The lateablc value is £187,609 It 
IS represented in l^arliament by one member, having 
lost its 80 (ond by the ledistnbution of 1885, before 
whi(b date it had boon disfranchised entirely foi a 
year owing to the bribe ly ]iracti8ed at the election of 
1881 TJie numbei of voters on the legister at the election 
of 1885 was 698d at that of 1892, 7476, at that of 
1895, 7617, in 1901, 8U0 Since 1889 the govern 
ment has been in the hands of a city eouneil, appointed 
under the Local Government Act of 1888, and consisting 
of 15 coundllors (16 from the city and 9 from the 
University) and 15 aldi^rmon (12 fiom the city and 3 
from the University) In this joint boeiy are vested the 
powois of the former munici])ality and of the lo( il board , 
to it also has been tiansfened the share in the contiol of 
the police omt exercised by the proctors of the Unnersity 
At th( tune of the foirnation of the eity council thi 
outlying distriets of Suinim rtowu on the north, Cowley 
St lohn on the oast, and Grandpont and New Hincksey 
on the south were iniorpoiated The growth of the city 
has been i ipid since 1880 Although no new manufaetures 
of importaneo have been introduced, Oxford has beeeime 
to a very large extent a ‘‘residential” town, owing paitly 
to its proximity to London, but chufly to the ojiening up 
of IJniveisity sotuty tluough the abolition of compulsory 
celibacy b\ the statutes of the Univeisity CJommission 
(1 882) The most important now buildings are the theatre 
(1886), the Com Fxihango (1896), both in George Street, 
and tlio miiiuei]uil buiblings, designed by Mr Haro, and 
opened by the priiui of Wales m May 1897 As a result 
of this do\olopment the (ity has in some r\ 3 spects lost its 
picturesquenc ss , old houses have disappeared eveiy where 
The most important fmet of destiuction has been the 
lomoval of Caifax ehiiith (1896) The towei, however, 
lemains, and is now usid foi an illuminated clock (1898) 
Magdalen bndgo was widened m 1885 to accommodate 
the increased traflic Eke trie light was introduced in 1892 
The water supply has been gicatly improved by a new 
pumping station above the King’s Weir (1887), and by 
new filter beds (1884 A hospital for infectious diseases 


has been opened at Cold Harbour (1886), the Oxford Eye 
Hospital has obtained a permanent home m Walton Street 
(1894), and the Radelide Infirmary has been considerably 
enlarged (1894), so too has the Acland Nursing Home 
(1897), which 18 now in the Banbury Road Outside 
cemetenes at Rose Hill, at Summertown, and near Botley 
were o])ened in 1893 As a result of improved water and 
drainage the death rate of Oxford has fallen In 1885 it 
was 16 8, in 1890, 17, in 1895, 15 66, in 1901, 13 85 
Magdalen College opened the new buildings (designed 
by bir A Blomheld) for its school in 1894, and technical 
schools have been started in St Ebbe's (1894) and St 
(Cement’s The progress in the numbers of the University 
has boon compaiatively slow, as the following table will 
show — 



Mafrlculatiou^i 

B A H 

Honours in the 
!< inal Schools 

1880 

768 

483 

315 

1885 

749 

622 

366 

1800 

771 

684 

876 

1895 

863 

608 

418 

1900 

839 

558 

429 

1901 

837 

594 

444 


The aveiagi of maiiiculatioiis in the last decade of the 
1 9th century was about 60 above that m the previous 
decade (829 as against 770), while the increase in gradua 
tions, especially in honours, has been much larger In 
one other department of the University — its revenue- 
there has been no appreciable progress , but in every other 
lespect there has been rapid develojiment The Bodleian 
Library steadily increases, and the basement of the Ash 
molean has been fitted up to receive books The collcc 
tions once housed thcio have been tiansfeired to a Ntw 
Ashmolean Museum, m close proximity to the University 
Galleries m Beaumont Street, these have betn twice 
extended (1888 and 1894) The Heienet Museum is ever 
growing Apart from minor developments, the Physio 
logical Laboratory was opened m 1885, and the depart 
ment of Human Anatomy in 1893 the new Libiary 
(the gift of the Drapers’ Company) was begun in 1898, 
and a Mor[)hologicaI and a Pathological Laboratory was 
opened in 1901 The block of the New Schools has also 
been completed by the addition of the N on Collegiate 
Delegacy at its noitheast cornel (1888) In 1887 the 
Pitt Rivers anthropological collection found a home in a 
new annexe on tlie north east side of the Seienee Museum 
The Pictuie Gallery has recei\ed the Combo bequest of 
the works of l*re Raphaelito painters, especially of Holman 
Hunt, and the Art Sluseum has been enormously inereased 
by the gifts of Mr Drury Fortnuin (d 1899) The Indian 
Institule, too, has been completed (1896) Of a different 
kind has been iho work at Bt Mary’s church, wheie the 
spire was rebuilt in 1895, after being sheathed in seaflold 
ing for tliree years During the last twenty years of 
the 19th century there was a greater amount of college 
building than in any similar period in the history of tlic 
University St Swithun’s quad at Magdalen (finished 
1884) and the President’s house (1888) (the work of 
Messrs Bodlev and Ganiior), the new quad (1887) and the 
President’s house (1888) at Trinity (the work of Mr T 
G Jackson, R A ), and the new quad at Brosenose College, 
with its float to the High Street (also Mr Jackson’s 
work), are only the most conspicuous amongst many in 
stances The religious life of the University has been 
enriched by a number of new foundations The Pusex 
House (1884) led the way, and its example has been 
followed by such Nonconformist institutions as Mansfield 
College (1889) and Manchester New College (1893) 
All three of these are centres of theological study, but 
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not residences for undergraduates Private halls for I 
Jesuit (1896), Benedictine (1900), and Unitarian (1900) 
students have also now been opened, the first of these 
IS called Campion Hall Hannington Hall (1897) has 
been founded as a centre of missionary interest, on the 
site of the old New Inn Hall New hinal Schools 
have been founded in Oriental languages (first held 
1887), and m English language and literature (1897) 
New degrees for the encouragement of research, the B Lit 
and BSc (founded in 1895, and completed in 1900 
by the institution of research doctorates), have attracted 
graduates from the universities of other countries In 
1899 a geographical dcpaitnient was opemd, which is 
jointly supported by the University and by the Boyal 
Geographical Society Of more bearing on practical 
life are the Day Training College Delegacy (1892) 
and the diploma in education (1896) Under the former 
•elementary school teachers are enabled to take thtir train 
ing course at Oxford, and do so in growing numbers, 
the latter is under the supervision of the Locals Delegacy, 
and is increasingly taken by secondary teachers every year 
To the two original foundations for the education of 
women, Somerville College and Lady Margaret Hall (which 
have both largely increased their buildings), are now added 
two more women's halls — St Hugh's (1886) and St 
Hilda’s (1893) The number of women students is over 
i200 An attempt to obtain their admission to the degrees 
of the University (as well as to its examinations) was 
very decisively defeated in 1896 

There has, too, been a great increase in the work done l>> 
Oxford m the world outside The number of candidates 
■examined by the Delegacy for Local Examinations has 
increased from 2301 in 1885 to 10,137 in 1901 Ihe 
University Extension movement has become as important 
as at Cambridge, where it originated Stai ted in Oxford 
m 1877, it had at first little success, since 1885, how 
ever, it has rapidly advanced, and has been under a 
special Delegacy since 1892 In 1900 01, 177 courses ot 
lectures were given to nearly 18,000 students (aggregate 
average attendance) Special features of the Oxford 
work have been the “summer meetings” and the founda 
tion of the Extension College at Beading (1892) Tlu 
former were begun in August 1888 There were nearly 
1200 students from all parts of the woild at that (the 
tenth) of August 1901 Similarly, 0x1 oid has become 
a great centre for educational conferences of all kinds 
The Headmasters’ (\)nference met there in 1890, the 
National Union of Teacheis m 1891, and the British 
Association in the same year There have been countless 
others, great and small, for whieh the New Examination 
Schools furnish an admirable meeting i>lace But with 
all its developments the life of the Ibuveisity itselt lias 
changed but little “Town and Gown ^ow‘^” have 
practically disappeared, though tlieie may piobably be 
some of the old feeling under the suiface At all events, 
the jinvilegcs of the University in pirisdiction and otlur 
departments are still attacked, and a suggested (om 
promiho as to them was rejected by the city m 1893 

AiTHOUiTiEs — The Oxioid Histoucal SocRty hascontimud it« 
stnts of publications Tho early Instory ot the Umversity has 
been admirably treated by H RAHiinAi i , UmversUiea of / uritjie in 
Middle Jgc8^ 6 vols Oxford, 1895 (Oxfoid is dealt with in the 
third volume) The various colleges are dosciibed by iminbeis 
■of thtir foundations in the College Uistory Series^ publislud by 
Robinson ( j w l* ) 

OxUS» — Prior to the meeting of the commissions 
appomtod for tho determination of the Husso- Afghan 
boundary m 1885, no very accurate geographical know 
ledge of tho upper Oxus regions existed, and the course 
of the nver itself was but roughly mapiied Bussiaii 
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explorers and nativis of India trained for geographical 
reconnaissance, and employed m connexion with the gicit 
tngonometncal survey ot India, lud done so mmh towards 
clearing away tlio mists whuh enveloped tlie ictiial 
bounds of the rivci, that all the ])rimary ifilmnts were 
known, although then iclativi value wies uiisuneh i stood, 
but the natUH of the distiuts which boidcrcd th* rivti 
m Afghan Turkestan was so imiKifcctly nui>pe<l as to give 
use to considerable political eoint»lic ition in fiaiiung tlu 
boundary iigucment between Great Britain mil Bussn 
hrom Lake Victoiia, in tlie ParnirN, which was ongui 
illy reckoned as tlu triu souui of tlu inn, to Khiimab, 
on the edge of tho Andkhui distrut of Afghan Tiiikcstan 
foi a distinee of about 080 miles, the Oxus loinis tlu 
boundaiy bi tween Afghanistan ind Bussia I oi luothei 
550 miles Ixlow Khamiab it follows an opi n and sluggish 
course till it is lost in tho >Sca of Aril, being s])miu(l at 
Charjui, 150 miles below Khamiab, by the wooden bridge 
which carries the Bussian nil way from Meiv to Saniii 
kaiid The level of Lake Vutuna is 13,100 feet ibovc 
sea At Khamiab the river is probably i ithci le ss than 
500 feet 

Soiutcs — 1 01 inanv ycais i lively gcognphical eon 
troveisy circled about tho sources, ind the eliseussiun 
deiivcd some politic il significance from the fact tint tlm 
tnu souicc, whcievci it might be found, was (Inineel is 
i point m tho Biisso Afghan bound iiy The final suniy 
of the Pamii region (the Bam i dunyi, or “the Boof of tho 
World ’), wherein tlu heads ot all the chief tnbutaius of 
the rivei liy hidden, b) the Pamir Bonne laiy Commissieni 
of 1895 estiblisluel the following toi>ogri])hical facts in 
connexion with this e|ueHtion The elevated mountain 
chain winch is now called tho Nicolas lange, whuh elivulcs 
the (tfc it fiom tlu Little ]*amir, is i legion of vast 
ghuieis and snow fields, fiom whuh the lakes lying ininu 
eliately noith ind south derive the greatei pait uJ their 
watei sup])!} On the noith the ))rinei])il glaeial tiibu 
tiry of Lake Vic torn fonus, within the folds ot the 
gigantic spurs of tlu Nicolis mountains, a senes of 
smillei lakes, oi 1 ikelets, betoie joining the gieit Idee 
itself On the south a sinnlu stie im sttiiting fnllier 
e ist, called Buigutai, denoting tlu ))Osition of i difheult 
iiul dingeious pis^ across the ringe, sweeps tlowiiwiids 
tow lids Jjikt Gh ikmaktiu, the lake ol tlie little I'lniii, 
which is some 100 feet lowii than Aietoiiu Put it 
tlu foot of the nioiinteun this stie im Infmcutes in the 
svv imps which he to the west of Giiakin iktin, uul jiart 
of its vvuteis find then w eastwaids into the fikt, iiid 
]>ait flow aw i> westwaids into tlie Ab i Pinja, whuh 
joins the Puuir iivei fiom lake Vie tom it Kdi Pinia 
rills at le 1 st is the ae tion oi the Buigutai stieain dining 
certain scasems of the xni so tint the gl le leis ind snow 
fields of the Nieejlas i inge nn> be legiuled is tlu dnef 
lountain head of it least two ol tho iipl>er tiibutaues of 
the Oxus, namil> the Aksu (oi Miughab) and the Pnmr 
iivei and as (ontiibutiiig iargel) to i thirel, the Ab i Panja 
Neithei Juke \ icloiia noi Juke (3mkmaktiu deiives 
an> vci> huge ecmtiibiitioiis fiom gl teial souiees othei 
than those of tlu Nicolas ringe It is jiossible that then 
limy ]je w iim sjunigs on the bed of Like Aictorii, as 
such s])niigs fie of tici|iient oecnueiue in the ]*niins, 
but theie is no indication ot tlum in the (Tiakiiuktin 
bisin, and tlu litlei like must Iks logareled rvthei as aii 
iiieident in tlu eouise of tlm Aksu—a wide iinig of tlu 
nvei channel in the midst of this high le vel, glacier 
foiined villey'—tban as this fountain head ol the inlint 
stream Thtie ue iiulu at ions tliat the bed of Lake 
Victoiia, as well as that of (9iakmaktin, is i ijndly silting, 
and that tlu shoies of the latte i arc giadndly le coding 
farther from the foot of the Jiillb The glaeial ongin of 
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the Paiim valk}s jh cvci^Mluie ap[>arent in their teirace 
foimations and the erratu blockn and boulders that lie 
w itterod aUmt their sutfice Jt is probable that the 
lakes themselves aie evidenex of (geologically) i com 
pirativcly recent dehvciance from the thraldom of the ice 
envenng, which has worn and rounded the lowci udgts 
into till smooth ontlineis of undulating do^ns 

Tiu^ Ahi WnUuin Stmin — Anejther imjKatant source 
of the rive I (considcied by (^ir/on to be the chiti source) 
is to Ik found in the enormous glaciers which lie about 
the u])])er eir mam bmueh of the Af»iPin)a (called the 
Al) I Wakluin), which rises unde I the mount uns enclosing 
the head of the Taghdumbash INmiis Although the 
superficial area of glacial ic< from whieli the Ab i Waklun 
ele rives tlm greater pait of its volume is not equil to that 
le)und eni the Nieolas lange, it is quite inqKissiblt to frune 
any estimate of conqurative dL]»th oi Imik, oi to separate 
the volume e»f its < enitnlmtiems at any time from those 
which, ( ombine d elerive then oiigin fienn the Nicolas lange 
11 the Aksu, eir Muighab, and the Pamir rivei fiom Lake) 
Victoiiaare tei be eonsidiietl m the light ot indejiendent 
fiibutines, it IS probiblc tint the AbiPinji eontributes 
as huge a volume of glaciil tlejod to the Ovns as eithei 
of flu m 

I rom the point elicit tlic iivns of tlic (float and 
J iltli PannrH join then tones at Ivalu I’lnja to Islikasluni at the 
< Ihovv (»r the bind of th<i Oxus northwanlB the rivir \ 

lias bom Hur\i>«d by Woodtlioijio md the nortlirni slopes of 
tin Hin<iu Knsb wliicli near iHlikasbiin (xfend m sloprs o| 
bauly 10 miltH in Imj'th fiom tlie main watershed to tbt run 
banks liavc' been can iully mapped I hose slones n^j»resent the 
eixteni of Afghan iinitory which i Msts iiortn of the Hindu 
Kush botwe)( n kala Panja and Ishkasbim From Ishkashini 
neiribwards the ruoi nnssis tlirough the inriou uxk bound 
valhys of Slugnin aini Itoshan trt it s\s(())s nuith and west 
througli ibo niouiitaiiis and dcides ot Dmva/ l>v the te*rins 
of UiL boundary agiconnnt with Russia tins pait of the river 
now parts Hadal slmn and Darwa/ fioin the distin ts of Roslian 
Shignaii, and Bokharu vshieb loinioily maintainod an uncertun 
(hum over a part o( Hit teintoiy ou tin hit Innk ot the rivei 
All ibiH part ot the Oxuh, until Ihe iivor oine a,^aiu inieigtR from 
the) Bokhara IiiIIh into tlie ojkii plains boiderin^^ jBaeldkshau on 
tho north falls Hithiii the in i of Hussiui snnevs, with wbii b 
a jumtion from India 1ns been eircitid botli on the raniiis and 
in Turke stan 

hutSKiJi J v^ts 0)1 the OfU’^ Al I un^ai IvihIiI i little le» 
tlio east ol tlie> Oxus land time is a small Russniii jeost ed 
e>l) orv ition About 50 miles noiLli ot tin bend v\lieie tbo 
Suihaii or (rliund joins the) Oxiih horn tin Aluhui Pumir there 
iH anotlier and laigoi peist called ( harei^ Heie thcic aro tom 
oflicors v\ ith a guard of Cossacks in<l two Ataxiim aecordin^ 
to Cobbedd wlio visitcil tins pirt of tin Oxus valley m 1%0 
On tliei left bank ol tin iim i tin Afghans niaiiitaiii n tiontn i 
post at tbc' fort ot Kala dai Panja A load will ronnte t j 
Ohaiog with tin Alic hui Pamir following flir gemenil ronrst | 
of tlia (dinnd stream a loid wliuh vmII foiin i valuable link 
in the) eliain eif e enunniiucalioiis between Bokliara and Sarikol 
highly Ine miles north of Ishkasbim, at Kala. Mamai, the 
river wbnb iisis in tho fittle Pamir, and w hu li is r ilUd Aksn, 
Muighab Ol Baitaiig joins tho Oxns iiom tbo east It is on 
this luor that the Russian enitjiost, Aim ghabi (oi I aimrski) is 
situitesl at an clovatiem of 12,150 feet above the sea toil 
Alnigbabi is eemnoctc'd bv a geioel military load with Osh At 
this point the iiioaHiircnn Ilf ot tho conipaiativo lengths of tbo 
chief Pamir Inbufain s e)t tbo Oxns is as ledlows — 

To tin head ol tin Aksu at Lake ( hakmaktin 2b0 miles 

Jo tho head ot tin inosteaHteilj tiibutui} ol J il o 
Victoria, in tlio (fit at Pamn about 220 ,, 

To the) glacial souiie s of the Ab i W akliaii abejiuf 2>0 , 

hor 120 inilos the two lattei are niiited in tbo main stream of the 
Oxus tho voliinio ot wlmh has been fuithei iiurtascd bx the 
united forces of the Ohiuid and Shakhdara diaiinng the Aiiehui 
Pamii and tho heights of shignan 

\aiurf of thf Ocus J aUeif lln iiariow ciamptel valley of the 
liver botwcon Ishkashim and Kali Mamai is liedgod in on tho 
west by a long ndge flanking the highlands oi Badakshan on 
the east the buttusscs and spurs ot the Shignan mountains (ol 
wbuh tho strike is transverse to tbo diuctmn ot the rivei and 
more) Ol less paralkl to that ol the mam Hindu Kush watershed) 
os ( rb mg its channel like a w ill md afford but little mom cither 
foi eullivation or lor the niaiuteuaucL of a practicable road \et 
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the lower elevation (for this part of the Oxus stream is not more 
than about 7000 feet above sea level) and comparatively mild 
climate give opportunities to the industrious Tajik population 
for successful agricultuic, ot which they are not slow to avail 
themselves, and a track exists on the left bank of tho river to> 
kala dar Panja opposite the Ghund (or Suchan) debouchment, 
whit h IS piacticable for mulea. There aie no bridges, and the 
transit of the riv er from bank to bank can only bo effected by tho 
use of inflate d skins Beyond the Bai tang (or Murghab) confln 
ence the valley narrows, and the ditfimltus of tho nver route 
increase Between Kala \V amar ((>580 feet) and Kila Khum (4400 
feet) where the Oxus again bends southwards, its course to tlm 
north west IS almost at light angles to tho ge ntral strike of the 
l)atwa<) mountains, whicli is from north east to south west, 
follow in., the usual conformation of all this pirt of high Asia 
Ihus its chief affluents fiom the north oast the Wanj and tho 
\a/ (*hulani dram valkys which aro compai atively open, and 
whie h aio said to be splendidly fertile At Kiia Khum the nvii 
IS 480 feet wide, narrowing t«) 350 feel in the narrowest gorge 
Its hvil xdiKs with the obstructions foimcd by ice, falling as 
much as 28 leit when its njipei channels are blocked 

Chmutc a))d Protfvrlions — j hr ( lunate of eastern Bokhara and 
I)iiwa7 is ilelightful iri sumnui and I>i Kegel writes of its 
Alpine wuiery and tioia in turns of enthusiastic admiration 
In the valleys of the Waksh ami tlu Surkhab to the north ol 
Darwa/ whidi form an ini|»ortant part of tho province ol Kaia 
tcp^iii maple ash, liavvtboiii pistac'iio, and juniper grow fieely 
m the monntam feere sts mei beetroot, kohl rabi, and other 
vegetables aie widely cultivated About the elifls and piecipues 
of the lanjavilb} near Kila khum the vvihl vine eerasus, and 
pomegranaff aie to be found and the plane tue and inulbeiiy 
iloiiiish m groups neai tlie villages Here also fimongst othci 
jjlmts the sunflowei iletor it< s vill ige garekns Ihe houses no 
hnilf ol stoiii tind mortal mel ibove the thatched stiaw luof 
whieh surmounts the double stonyeel buildings the sejiiaie 
watch towel rises ^rieelully h voiy house jeosscsscs its stall 
t ise, iis well, and usteins toi irrigation nnd on the whole tin 
Aryan Tajiks ol this northern see tioii ol the Gxus valley seem to 
be well provided vviib most e>| the comtoits, it not the luxuiies 
of life Then language is the language of Bokliaia and Saiiiai 
kand Bokharan supremacy w is re established in 1878, when 
Kila Khum was oceiijned by Bokharan tioops Since then tin 
right bank ot the nver has been pohtieallj elivided fiom the kit 
and the lattei now belongs to Afghaiiistm 

futmni the MountairiH and the — hroni Kila Kliimi 

winch fort about inaiks the most iiortheily point of the great 
bend ot the Oxns lound Bedakshan, the river follows a south 
w este rly course foi anothu 50 units through a (lose mountain 
oils legion ere it widens into the more ojit n valley to the sou th 
ol Ivolab It now bteomts a liver ot the plains from which tho 
mountains on cithti side stand hick 

Damn ^Ifllucnfa — The topej^^raphy of Daiwaz south ol tlm 
iivti is ne>t accurately known but at least one e oiisidciablo 
stieam ot seuiio bO miles in length dnins to the north eist, 
jurillel to tlu general strike ot the mountain system into tho 
tumsveisi course ot the Oxus which it joins nearly ojiposite to 
tlu lateral valleys ot \a/ C hulain and W mj J liis stream is 
cilled Pangi Shivv i, or Shiwa, but not much is known about 
it Anotliei ot about equal length, starting from the same 
e e ntril water parting of this mounUin block and included within 
the Oxnsknn, lollowsatransveisi direction at almost light angles 
to the Shiwa md joins the Oxiib valley iieai its debouchment 
into the moie ojuii kolab plans, where the course ol the Oxus 
has again issunud a direction parallel to tlie mountain strike 
All that we know ehf>nt this liver (which is called the Ragh oi 
Sadda) is that towaids its junction with the Oxns it cuts through 
siieeessive mountain ridges, winch renders its course imj)racticablo 
as a roadway It is necessary to avoid the river, and to pass by 
mountain tracks which surmount a senes ol local sjiurs oi 
ollshoots from tlu eentral plateau in ordti to leach tlu Oxus 
The existence of this mute, which traveises the Darwi/ 
mountains from east to we si e iitting oft the northern bend ot the 
Oxus, md (onneitiug those easteilv routes wbieli intersect the 
Panins b^ means ot tho (^huiid aucl Shakhdara (and which eon 
ceiitrate ibout lake Shiwa) with kolab in eastern Bokhara, is 
important (See Bvdvivsjian ) 

kaiatrffDi — Irom about the point where the Oxus 

comineiie IS to separate tho Bokhaian province ot kolab from the 
eomj)aidtively open Aighan districts of Rustak and Kataghaii, 
tlio channel of the nver is no longei conlincd within walls ol 
inoimtains of volcanic and schistose formation The kolab and 
tlie Surkhab (oi aksh) flow into it in broad muddy streams 
from the highlands of karate gin, and the river at once oommencen 
to adopt an unci rtaiii channel wherever tho outstretched arms of 
till hills till to eoniiiie it within dehnite limits It divides its 
waters, sjilitting into man} channels, leaving broad central 
islands and as the width luei cases, and the depth dunng^ 
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dry seasons diminishos, opportunities for fords become compara 
lively frequent Between Kolab and Pata Kesar, immediately 
north of the Turkestan capital of Mazar i Shanf there are at 
least three well known ** guzars or fords, and there are probably 
more Besides the great muddy affluents from karategin on the 
north, the Kabadian, the Surkhan, and the Darbant are all of 
them very considerable tributaries from Bokliara The last of 
the three is the liver on which the well known trade centre ot 
Shirabad is built, some 20 miles north ot the river Near 
the junction of the Suiklian with the Oxus are the ruins of the 
ancient city of Tarmez, on the northern or Bokharan bank, and 
the ferry at Pata Kesar (not far troin the rums of an old budge) 
is the connecting link between Bokhara and Mazar hereabouts 
Badakshan Affluents — irom the south two very remarkable 
affluents of the Oxus join thtir streams to themainrmr between 
Kolab and the Mazar crossings The Kokcha and the khanabad 
(or Kuudur) are the two gnat rivcis ot Badakshan The valley 
of the Kokcha leads dinctlj from tij< Oxus to bairabad the 
capital of Badakshan, and its head is close above Ishkashim at 
the southern elbow of the gioat Oxus bend, a low pass of only 
0500 leet dividing its waters from those of the main nver This 
undoubtedly was a bectiou of the great central trade route ot 
Asia, which once cohnected Icrgana and Herat with Kashgar and 
China (See Badakshan ) Both these rivers tap the northern 
slopes of the Hindu Kush and daim then sources in the un 
mapped mountain wildoruoss of kafinstari The Khanabad, or 
kundur, is also called locally the Aksirai All the rivers ot 
Central Asia arc known by several names To the west of tin 
kundii? 1)0 rivers find their way through the southern banks ol 
the Oxus Jhroughout the plains ot Afghan Turkestan the 
drainage from tin southtiii hills is arrested and lost lu the desert 
sands 

[stand — The only island ot any si/e in the bod of Hit n\cr is 
the island of Pai^hambai, a littk below the ruins ot Tarme/ 
Iho inhabit lilts ot this island, and ot a smaller one in the 
neighbourhood called /aishoi wash foi j,old in the bed of 
the river 

Jiiuns — At Airatan a little above the Pata ktsarlirry theie 
arc ruins, as also at Khisht Tapa (when the road from kabadian to 
Tashkuighan lea\Gs the river) and at kaliikli Tapa At khisht 
iapa there is a tradition of a lindge having once existed 
(j}u%ni\el of the Oxus — Ihe Oxus river, as seen in flood at this 
part of Its course, is an imposing stieani It is rarely leas than 
1000 yards wide, and m some places it is lully a mile across Its 
winter channel may be estimated at from two thirds to three 
fourths of its flood chatiud, except wluic it is conhmd within 
narrow limits by a rocky bed as at kilii, w Ik re its unvarying, 
width is only 540 yards The average strength ot the cum nt in 
Hood is about 4 miles per hour, varying from to 5 miles Ihc 
hft bank of the Oxus above kilif is as a luh, low and flat with 
reed swamps bordering the stream and a strip of jungle betwnii 
the roods and the edge ot the elev ated sandy desert J he juiiglt 
Is chiefly tamarisk and padah (vmIIow) Swamp doer, pheasants, 
lud occasionally tigers are found in it The right hank is 
generally higher, drier, moie ftrtile and nioic ]>opulated than 
the left 

Oulhvatvon — A wide belt ot blown sand (or Cliul) sprinkled 
with saxaul jungle, separates tlio swamps on the south side ot 
the river from the ( iiltivated plains of Alghan Turkestan , but in 

! >lacos, notably for about 12 miles abovi Khamiab, where the 
iiisso Afghan boundary touches the river, through the districts 
which arc best known by tilt nanu of khwaja 8alar, and again 
in a less degiee for 50 miles above the terry at kilit, a very 
successful war has been waged by the agricultural Turkman (of 
the Ersari tribes) against the emroaehing sand waves ol th< 
desert, and a strip of riverain soil averaging about a mile in 
width has been reelainiod and tultivated by irrigation The 
cultivation, support* d by canals diawn from the Oxus, the heads 
of wliieh are constantly being destroyed by flood and again 
renewed, is of avoiy high older ^V heat and barky spread iii 
broad ciojis over many squaie miles of rich soil the he Ids au 
intersoeUd by narrow little stone walled lanes, bright with way 
side flowers, amongst w hich the pojipy and the pin pie thistle of 
Badghis are predominant , the houses are neatly built ol stem, 
and stand scattered about the landscape in single homesteadb, 
substantial and coiiifortablo and the spreading willow and tlio 
mulberry offer a most giatoful shade to the wayfaier in summer 
time, when the heat is often insupportable llie fiery blasts of 
summer, furnace heated over the red hot kiril kuiii are hardly 
less to be feared than the ice cold shamshir (or north wt stern 
blizzard) of winter, which froozta men when it finds them in 
the open desert, and frequently destroys whole caravans 

Oxm Femes — The principle on which the Oxus femes an 
worked is peculiar to those r* gions Large flat bottomed boats 
are towed across the river bj small horses attached to an out 
rigger projecting beyond the gunwale by means of a surcingle or 
bellyband They are thus partially sujOMjrftd in the wattr 
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whilst they swim The horses are guided from the boat, and a 
twenty or thirty foot barge with a heavy load of men and goods 
will bo towed across the river at Kill! (vihtrt, as already stated 
the width ot the river is between ^»00 and bOO }ards onl}) with 
ease by two of these animals The kilif firry is un the dirtct 
highroad betwien Samarkand and Akiha It is ptihaps the 
best used terry on the 0\us 

JOiwaya, halar khwaj^a S vlar dcrivi s sonu hmtoiKil signifi 
cance from the fact that it prisenDd a substantial ditliculty to 
the settlement of thi Kusso Afghan bound iry, in which it was 
assigned by agreement as tin point of lunction betwoui tliat 
boundary and the Oxus It had lucn defined in the igie* ment 
as a *‘post on the rivei banks and hud b< in so discnlad by 
Burnos in his writings some hity irs ]ih \ioush Imt no post 
such as that ludieatod could b« dis* our* d 1 her* v\ i i distiicl 
of that name extending from Khamub t«> llu n ighbonrhood of 
kihf and at the Kilif end ot the distrui was i /larat saeitd t») 
the khwaya who boro the name It was only ilt* i long inquiry 
amongst local cultivators and landowners tint about 1 miles 
below the ziarat, and nearly opposiU to tin sit* ui the i»rfsenL 
karkin bazaar, the position of a lost f* rry wis j*l* ntituel which 
had onto been marked by a riverside hamlet enlhd by the nun* 
of the saint llic fciry hid long disappeiitd, iiiil with it a 
considerable she* of the rnc^rside alluvial soil, vvliieh bad bti,n 
washed into the stream by tlie action of floods ilie post li u! 
in faet subsided to the bottom of the river but the eonHccjiuiie* s 
of its elisappearancei had be * n both far reaching and * xjunsut 

J nv^r Oxus Below khamiab, to its final disappearance in tb* 
Aral Sea tho great river i oils m siUut ni ij* sty threuigh i \a l 
expanse of sand and dt sort Under Kussiui auspice s a consult i 
ibl* strip ol alius lal soil on the It It hank hts bttii biought undti 
lultivation measuring 4 or mihs in vsielth and th«i< l^ 
moie eultiv ation on tlio banks of tlu Oxus now than tlnic is in 
tin Merv oasis itsell, but il is eonfineJ to the immediate neigh 
bourhood ot the rivei, toi no iflludits of any to!isidtia)>k sir* 
exist The iivti is navigable lu low C har)ui, and takes its j lat* 
IS au important unit in the general s* h* m* ot Itussmi trontui 
* omniunK ations 

Juiwtwn with the Auil Sea — An iiiipoitant fi ituit ui eon 
lit xion with the course ot th* Oxus is tin diseiisMon tint Ji i 
arisen with regard to its formci dehoue hnnuit into th* ( isjtuin 
Sea On this point much recent evide ne e has be e n e oil* « t* *1 ami 
it appears certain that there was i tun* in the post l*li*>etne Ag 
when a long gulf ot the Uaspian Sea prtflnKitel eastwards m irh 
„as tar as the longitude ol Merv, covering tho kira Ixum sand 
but not the Kara kum plateau to the iiortli oi the sands win* li is 
sijiarated Iroin tho sands by a distinet sea beaeh At the sinie 
time another branch ol the samti gulf j»rotrudeel northwaids in 
the duection of tho Aral, probably as fir is the Sary Kamislt 
doplessiem, whi* h lies to the west of the klnvvn delta of the 
Oxus separated from it by wide heels of loess, clays, and grivel 
covering roe ks of an unknown age J he Murghab nvti and the 
Han Kud, which lerminato in the oases ol Merv and Sarakhs 
almost certainly ])enctratcd to the) gulf of the Kara hum but th* 
question whethei the Oxus was over detleeteel so as to enter tlie 
guli with tho Murghab cannot bo said to be answered deeisively 
at present Tho former eejiirie xioii between the (.asjuan and Aril 
by means of the giilt now re pre s* n t* d by the Siry Kamish 
depression seems to be admitted by Itiissiin scientists nor vvouM 
there apjH ar to be much doubt about the eomiexion hotweeii tin 
khivan ovsis and tlic northern cxtumityol the Sary Kamish 
In this diseusbiou the names of kiulbars, I cssar, Anneukofl 
Konshin, and other Russian geogranlie rs are eonspicuouh Tin 
ge ncral conclusions are ably sumnicel up by i* Kropotkin in the 
September number of the Journal ot tliei Itoyal (jcogiaplue il 
Boernty for 18^8 

AurHOBniFs — Although much has been wiittcn of late years 
about the sources of the Oxus within the region of the rainirs 
there is very little to be femnd in tho writings of gtograi»hci s 
of modern date descriptive of that part of its ceiurse v\hicli 
separates Darwa/ and Alghin lurkestin Irom Bokhira, ami 
that little 18 chiefly m tho })ages ol r* pe»rts and gazettes 
which are not available to the piiblu llie following authoritn s 
may bo consulteid Ihe Rejiort of the Pamir Bomielaiy Com 
mission of 1895 published it C alcutta, 1897 - Rk< i i , l^i A 
“Journey m karategin and Darwaz, JnvesHa^ Russian (ie«»^ 
SoCjVol xiii 18H2 translation, vol iv hoc AOS-- MnifMi 
“Regions of the Ujqetr Oxus, vol vi Proc Ji. C S 18H1 - 
(fUirsiiAeii “(reologicil Field Notes, No J, Afghan Bouiidarv 
Commission, 1885 — Yate, C Northern Afghanistan Inndem 
1888 — ( nil/ ON “Tho Pamirs, vol viii Jour AO^ 18% — 
kiioiOTKiv “Old Bods ot the Oxus, /our A C/ S , September 
1898 — CoBiioi D Innermost Asm London, 1900 To the above 
may bo added the Reports of the Russo Afglun Bouiidnry Com 
mission of 18S4 85 and that of loekliaits Mission in Ihb* and 
the Indian Survey Re polls (r 11 H* ) 
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Oyster Industry. OysUrs are more valuable 
(Inn any other single product of the fisherits, and in 
it least twtntyhve countnes are an important factor m 
(h( food Hujjply The approximate value of the world^s 
oyster ciop approaches X4, 000, 000 annually, representing 
ov( r 10,000,000 bushr Is, or nearly 10 billion oysters Not 
less than 100,000 jiersons are (.ngaged in the industry, 
ind the total numlxr dqicndent tlureon is fully half i 
nnllion The ff»llowing taV>le shows in guural terms the 
y( irly o>st(i pr{>du(t ot the woild — 


( ountry 

HuhIii Ih 

\ alun 

United Stat(H 

26 851,760 

£2,5 3 3,481 

( anada 

1 4 140 

4 3 405 

bn at Britain and In laud 

1 1 3 700 

151 722 

hraiK 0 

3 260,190 

716,778 

Holland 

100 000 

84,400 

Itily 

68 750 

44,000 

Oilur lurojxaii countins 

29 9 30 

40,250 

Asia, Afiica, and Oceania 

27'' 000 

111,400 

1 ot d 

30,835 170 

£3 728,436 

'The diHtnutive ieatun 

of oyster eulture 

m continental 


Imhojk is the sitting of tih s, ^\oo(l< n fiumcs, and brush, 
on which the spat tioin ad) unit Ixcls is dc posited , the 
ycMing ate sulisccjiuntly i< and in suitable enclosures In 
Great Hiitam biood seed ousters, pun based iii Iranee and 
tlscubcic, irc placed on pieparcd grounds and left to 
spawn c)i to glow before maikctmg Oyster eulture in 
Anic lie a ((insists in jut pai mg the giouiid by th(5 removal 
of luliliish and sowing sliells of ousters and other molluscs, 
gri\(I, and bioken stone, to which the soat \nll become 
ittae be el 

United Slata I bet oNsUr is tbcebic'f fisbeiy jirodiut in the 
United Htates llio Htutes which lead in the ejuaiitity of oysters 
lidv« u ein Maryland \ irgima New ork, Ne w Torsoy and Con 
IK (.tie lit, tile annual \aliie ui the outjnit in each oi theHe is over 
$1 000, 000 OUk 1 slates with imjjoitant o^yster interests are 
KhcMlo Island Noith (^aiohna I oinsiana, and ( ah forma The 
oyster hHlierntH give eninloyimnt to over f)(5 000 lishermeii, wlio 
man 4000 vchscIk, valued at $1 000 000, and 21,000 boats valued 
at $1,470 000 the value ot the 11,000 dredges and 17 000 tongs 
reikes, and other apjdianeeH used is 000 Iho quantity of 
oysters takem in 1898 was 26 851,760 bushels, with a value of 
$12,667,405 Ihe. outjiut of cultivated oysters in 1899 was about 
9,800,000 bushels worth $8 700 000 

VanaxUi — Oyster hanks of sonio inijiortaiu e exist in the Oulf 
of St Ijawieiue and on the eoa^t o( TJntish (\ilumhia All ol the 


giounds have suffered dejdetion and cultural methoeU to main 
tain the supply have been instituted The oyster output of the 
Dominion has never exi ceded 200,000 bushels in a single year, and 
in 1898 was 114,140 bushels, valued at $217,024 

United Kingdom — The natural oyster beds of Great Britain 
and Ireland have been among the most valuable of the lislierr 
riHoiiifiB, and British oysters have been famous from time 
iiiimeinorial The most important oyster region is the Thames 
I stuary, the site of extensive planting operations 1 he present 
supply lb largely from eultivated grounds Important oyster 
proeiucing eeiitrcs are Whitstable, Colchester, and BnghtUngsea 
1 he oysters landed on the coasts of Bngland and Wafes in 1898 
nuirihored 35,809,000, valued at £122,820, and in 1899, 38,978,000, 
valued at £143,841 The Scottish fishery has its centre at Iiivti 
aray and Ballantrao aid in 1899 yielded 470,100 oysters, valued 
at £2166 Public oyster grounfls of Ireland m 1898 produced 
1 981 900 oysters, vanieel at £1669 The tishery is most exten 
Hiviv at Wicklow, Queenstown, Ballyhcigo, (lalway and Moville 
Planting is cained on in seven counties , the oysters taken from 
cultivated beds in 1898 muiibercd 3,204,200, valued at £4966 
trance - The industry owes its importance to the attention 
given to oyster cultivation In the fishery on juiblic grounds in 
1896 only 6370 lishermen wore engaged, emjdoying 1627 vessels 
and boats valued at 1 473 449 traiies, aiiei apjiaratus worth 21 1 495 
francs, while only 13 127 217 kilograms ot oysters were taken or 
about 320 000 hushelH, valued at 414,830 francs In tlie paiks 
(laires, and reservoirs the juivate culture of oysters has attained 
great jierfuction Inilly 40,000 nun, women and children are eui 
idoycel, and the oiiD»iit in 1896 was 1,536,417 9b8 oysters, worth 
17 537 778 francs The jirmcipal eentreis Areaihon wherein 1896 
there wiie raised 802,880,000 oysters, valued at 4,663 040 francs 
Other Countnes - The natural oyster beds of Holland having 
heeome cxliaiisted tlnougli neglect and overfishing, the (jovern 
mint about 1870 8UH]>endcd all operations on public grounds iiid 
leased the available oyster producing aicas jhc Sdieldt estuary 
has become the region of greatest )>rodu( tion In 1897 the Dutch 
waters yielded 40,000 000 marketable oysters, valued at £84,000 
Oyster culture m Italy is of groat historic interest, the annual 
crop whith IS almost wholly fioni cultivated grounds dots not 
exceed 26,000 000 to 30 000 000 oysters The oyster ludustrv ot 
Goimany, Belgium Spa n, Portugal, Russia, Denmark and othtr 
tountrios ol Furojjo does not ynld over 30 000 bushels yeaily, 
value (1 at about £40 000 Outside ot I uro|»e and Anienea the 
industry is of little eonsequenct Algeiia has a small fisheiy 
till output in 1896 being valued at 33,719 fianes Oysters ol 
large si/e and excilhnt flavour exist in Iaj)an and arc lultivatid 
to some extent Iho annual output is estimated at 100,000 
bushels, with a value of £14,000 In China the oyste-r pioduet 
IS doubtless large, but the extent of the industry is unknown 
loi centuries the Chinese liave j)raiti8ed a rude lorm ot oyster 
eulture Ihe oyster grounds of New South Wales Queensland, 
lasmama and other llritish colonies in the Pacific aT« rathir 
('xtciisivi, but havt been dcjdotcd (h M ^* ) 


P$UirClOberSf. See Oian(i Jli\ni CoioNY inel 
Transvaai (iren) 

PCUirli a town of (\po Colony, t ftw miles north of 
Slelle nboseh, 10 mile « ( U) by lail) cast north east of CVipc 
I own, with both ol which places it is eouueeteel by lail 
It slaiuls at the jvoint where the mam lint is deflected 
Tiorthwanls by the steep Diakeuisteun cseaijniients of the 
outer toast ringe Paarl (“ Jkail ”) is one of the oldest 
places ill the colony and was so named by its Duteh 
settUiis tiom a granite block crowning a locky pedestal 
bko a gem on a eoumet The gardems, orange groves, 
vimyaids, and woodlands of the sui rounding distiiet 
make it a favourite summer lesort for the citi/ens of 
(’ajic Town Vopulatiem (1891), 21,363 (white', 8220, 
lutives, 1 1,137) ( V II K ) 

PAblAlliCSp a town of Hussian Poland, m the 
government and 22 miles north west of the town of 
PiotrkeSw, 10 miles from fjod? railway station It lies 
iinidst the extensive forests round the head waters of the 
Ncr, which were the hunting grounds of the Polish kings 
It has woollen, cloth, and jmper mills, and mauufaetures 
agneultural implements Population (1897), 26,900 


Paibnftf Ol PiJiiNA, a town and distiiet ul Diitish 
Indii, ill tlie^ llajshalii division of Bengal, on the nver 
lehhunati iicii the old bed of the Ganges Pojjulation 
(1881), ri,2()7 , (1891), 16,486 The high school hid 
388 pupils 111 189()-97 

The district of Paun \ lii'i an ai ca of 1839 square mile s i»opula 
tion (1881) 1 ni,728, (1891) 1,362,392, (1901) 1,420 352 showing 
an mertast ot 4 per eciit between 1881 and 1891, and also bt tween 
1891 and 1901 , average density, 772 persons per square mile 
Classified according to religion Mahommodans in 1891 numbered 
998,776 , Hiiidus 161,957 Christians, 162, of whom 96 were? 
luropeans, “others, 1197 The land revenue and rates in 
1397-98 wore Rs 4,69 387 the number of jtolice was 403 , boys 
at St bool in 1896-97 were 19 812, being 19 5 jior cent of the male 
jeopulation of school going age , the legistered death rate in 1897 
was 40 per thousand The two staple crops arc nee and jutt 
There art 18 jute jtnsses with an outturn of 259,000 hales, 
V allied at Rs 30,00 000 Sirajgan) on the Brahmaputra, is the 
largtst malt tor jute in Bengal with a jute null established in 
1864 Indigo has ceased to be grown The Eastern Bengal Rail 
wav cuts across the south west corner of the district for five miles 
mar the Ganges The distnct was affected by the earthquake of 
12th hme 1897, which was most severely felt at Sirajganj 

PUChlnOf a town of the province of Syracuftt, 
Sicily, Italy, 4 miles from Cajic Passaro, 26 miks south 
south west of Synicusc It cames on the manufacture of 



PACHUCA — PA 

Tegetable hbre and })a8ktts, Iwh curing, cultivation ot the 
vine, and herring fishing (port 2^ milts to the north cast) 
Population (1881), 8229, (1899), 10,000 

POiChuCAi a city of Mexico, and capital of Hidalgo 
It IS connected with the city of Mexico by the Hidalgo, 
Mexican, and Central railways It is the principal town of 
the state on account of its lornmeicc, population (40,487), 
and mining industries Amongst seveiil fine buildings 
are the palace of justieo, the scientific and literary institute, 
the meteorological observatory, anil the school of mines 
and public library The town has tramways, and sevtral 
puvate lailways in connexion A\ith adjacent mines 

PaiCifIC BlOCkSidOa — Paeific ])lockade is a term 
invented by Hautefeiiillc, tlic Fnnch writer on Interna 
tional Maritime Law, to dcsciibL a bloikidc exercised by 
a great P()>\er for the purposi ol hiiiigiiig pressure to bcir 
on a weaker state, AMtliout actual >\ai That it is an act 
of violenee, and therefore in the nature of war, is undini 
4il)k, seung that it eaii only be employed as a measure of 
coercion by mintiino IWeis abli to bung into aetion 
Mi(h vastly superior Itmts to thov the resisting stati can 
■dispose of, th it icsistancc is out ot the ijuestion In this 
resj^ect it is an act of 'wai, and any attempt to exiiiise 
it against a Power stioiig enough to lesist would be i 
< ommencoment of hostilities and it oiiei bring into play 
the rights and duties afteeting ncutials On the othir 
hind, the object and justification of a pacific blcukxdc 
being to avoid war, that is, general hostilities, and distuib 
aiice of intern xtioiial traffic with the state against whicli 
the operation is lAiintd on, rights of war eannot eonsisfi ntly 
be exercised against ships belonging to other states than 
those eomerned And yet, if neutrals were not to be 
iflected by it, the coercive efieet of such a Idockadc might 
Ik completely lost Recent praetKC has been to limit 
interference with them to the extent barely ntcessaiy to 
•4 arry out the purpose of the blockading Powers 

It 18 usual 1o refoi io the intciveiition oi 1 laiue Lnglaiid and 
Russia in 1 urkisli alfairs in 1827 as the fust oicasion on winch tin 
Miotrcnc valiK ofpaciht blockades was jnit to the test Nciitial 
vessels woio not alFected by it lliis was lollowed by a numbei 
4jt otlici cotnivt lueahurcs dcsciibcd in the text books as jiaciiu 
blockades TJio first case howrover, in which the operation was 
ically a blockade unacroiiipaiiicd bj hostilitios, and vvlncli there 
foie (an be pioperly ealbef a pacifiL blockade was that wIiiUi 
111 1827 Great lintain exoieisul against lS«w Granada A Bntisli 
subject and consul ot tin name ol Ilussdl was aecu'^edof stab 
birig a native of the loiintiy in a strLcl biawl Ho was ai rested 
and after being k< pt in detention for some inontbs he was tiieel feu 
the* unlawful e allying of mns and sentenced to si\ yeais im 
pnsonment The British Goveinment rtse*iitod this treatmeuf as 
‘ not only cruel and unjust towaids Mi Russell, but disrospeetful 
towards the British nation, and demanded the dismissal of the 
•ofhcials imjdirated and £1000 damages as some e ompensation 
lor tho eruel injuries whub had been iiifheted U]»on Mr Russell 
{State Papers 1837-38 p 183) The New firanada ( overmnciit 
aefiise d to comply with these demands, and the Jlntish rojuesenfa 
live, acting upon liis instructions, called in thr assistance of tho 
West Indian fleet, but observed in his eoniiiiuiueation to tlic 
British naval officer in eommaud that it was desirahlo to av oiel 
hostilities and to endeavour to bring about tlm desired lesult by a 
strict blockade only Tins seems to be the first occasion on which 
it had occurred to anybody that a blockade without war might 
stive the purpose of war Thu precedent was shortly afterwards 
followeei by another somewhat similai case in winch, from fflth 
Ajiril to 28th Novembei 1838, the Jeroiich Government blockade cl 
the Mexican ^orts to coerce the Mexican Government into accejet 
■ttiu e of certain demands on behalf of Ircnch gubjects who had 
suflered injury to their persons and damage to then jirojierty, 
thiough insufticient protection by the Mexican authorities 

The blockade of Buenos Aires and the Argentine coast from 
28th March 1838 to 7th November 1840 by the Trench fleet, a 
coercive measure consequent upon vexatious laws affecting foreign 
residents in the Argentine Republic, seems to have been tlie 
fiist case in which tho operation was notified to the different 
representatives of foreign states This notification was given 
m Pans, and at Buenos Aires, and to every ship approaching 
the blockaded jdaces This precedent of notification was, a 
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few years later (IS 10), followed in anotlui blockade against tho 
same country by ( loat Britain and hiaiuc, and in one in is-tJ 
and 1844 by bleat Britain against tb« port of San luau in 
Nicaragua In 1850 Grt at Britain bhw kaded tho poits of (ircn c 
m onier to conipol tin lb Ihun (.lovoriimeiit to give satisfaction in 
the Don Paeilieo case Don laulno, i British subjttl daiimd 
£32,000 as damages for unprovoked pilhigi of his house !)> iiii 
Athenianniob biitk ve ssi Isonlv vein sci/e d, and flu si wire only 
sequesteied Gieck vesstls /xum pdt c ai i \ mg cargoi s bi longing 
to foreigncis were allowed to tnlei tin blix kaded jioils 

Before the next easi ot bloi k nh vvluih can no chscnlKd as 
“paeihc oceuned eime tin Ddlaiilioii of Pius (15lh April 
1856), requiring tint hloekadiis in oub i o lu bindin^ must lu 
effective, that is to sij maintained bv a Ion o sntluii nt ieall> to 
prevent an t ss to tho eoist of Iho cm my 

Somi ill delimd imasuios ol bhukuli tollowul su h as that ol 
1860, when Victor hmminml then king ot Saidini i joimd tin 
le volutionary government of N i])h s in bloikathiig poits in SniU, 
then held bj the kiiit^ of Najiks without any luplun ol jhkiIk 
lelations between tho two goveinnnnts tliat ol ISO*, inwhuh 
tire it Britain blockaded the pent of Rio de laiuuio to cxait 
u dress for l>illago ot an h nglisli vc sml by the local ]w»pul it ion il 
the sanuv time di c laniig that she continuod to bo on tnondly ti rms 
with the cmjieror of Branl and that m 1880, when a dfinonstn 
tion was maclo be loro the port of Duleigiio by a fleet of British 
(tciman, Heiioli, Austrian Russian, and Italian men of war, to 
I ompel tho Turkish ftov i rnnn nt to t airy out tho treaty < oiui ding 
this town to Montemgio and it was anuoiim ed that if tin. town 
was not given up by the Tuikish fouos, it would be bhn kaded 

The blockade whnh lust gave rise to sciious theoretical 
disc ussion on tlio subject was that instituted by Trance in 1881 
111 ( him so waters On 20th October 1884 Admiral (.ouibct 
deelarcid a blockade of all the polls and loadsteads between 
certain sjiceilied ponds of the island ol Toimosa The Biitish 
Government piotested that Admiial Com hot had not enough 
ships to iciiidei tin bloi kude clleetive ami tliat it was tin refoir 
1 Molatiou ol ouc of tln^ ai tides of tho Dedaialion ol fans ol 
6 imueovci that Ihe^ 1 leiuh Goveinnn nt could only intetfcre 
with lie utial ve^ssols violating the blockade it thoio was a si ito ot 
war If a state of war existed Tngland as a iicutial was kmiid 
to dose hei coaling stations to bclhgerciits The British (lovoin 
ment held tliat in the ciuiimstances lianeo w is waging wni 
ind not cntitleul to tomhine ilie lights ol jieait and waiteiiei foi 
he I own bendit Siiiee then jeaeilic blockades hive only been 
i \erci8od by the (»ieat I ovvers as n punt measure in their coimmm 
inteiest wiudi has also been that ot piaec, and m thisiesjHct 
the teim IS takin.., a new signification in aeeordanet with the 
oielinary sense of the word ‘ pacific * 

In 1880 (iioeee was blockaded by Premt Biitain Austria 
Germany, Italy, and Russia, to juevent lui from engaging in 
wat with Turkey, and thus fouing tlio Powers to eiehiie tlieii 
attitude towaids tlic lattci Powci Tho instructions given to tlie 
Biitish commander were to detaincveiy slnj) undii the? (iitel 
flag coming out ot oi entering anv ol the bloekadcil poits oi 
haiboms Ol eommunie atuig willi any jioits within tlui limit 
blockaelod but il any jiaits of the caigo on bond of sue h shijis 
be longed to any subjee t or cituon ot any fon igu Powci oilie i than 
( iccet and other than Austria Germanv, Italy and Russia and 
had been shipped befoio iiotifie atlou ol tlie Itloi kadi oi atter siidi 
iiotifie ation but undei a diarte r made bdoie the notilieation, such 
ship was not to be detained 

On the bloe^kadc ot Giete ill 1897 it w is notified that “the 
idmnals in coinmami ol the Biitish, Austio Hnnganaii, 1 reiieh 
( eimaii, Italian, and Russian naval lories had elceided to jmt 
the island ot Crete in i state of blockade , that tho blockade 
would be gcnei il foi all shijis undci the (reek flag, and 
that “ships ol the six i^oweis or weiOee/ Powe is may enter into 
the ports occupied by tlie loweis and land their mciehindisc 
but only if it is not foi the Greek tioupsoi the intoiior of tlie 
island, and that “ these shijis may be visited by the ships of the 
international fleets (t Ba ) 

Pacific Islands* cSee Mtiavfsia, MKKe:)N^sM, 
PofXNKSlA 

PacifiCtOesanp the largest division of the liydio 
siihuc, lying been Asia and Australi i and Noith and South 
America It is nt uly landlocked to the north, coin 
municating with the Arctic Ocean only by Bering Stiait, 
which 18 3b miles wid( and of small dcjith The sonthein 
boundary is now generally regarded as the jiai did ol 
40 S, but sometimes the part of the gie^at kouthcin 

* Ihe blockade in 1888 by Great Britain ( erniany, Italy iml 
Portugil of Zanzibar was peeuliar being directed not against the 
reigning authority, but against a slave traele which that authority was 
povveiless to stop 

S YIl ~ 
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()(( in (40 to (i6l S) bttutiii tin nKridiuis jiassing i 
tliruu^^li South Cape in Tasmania and Cai>c Hoiri is 
iialudtxl Thi north to south distauct from luring Stiait 
to tin Antarctic (in Ic is 9000 iriihs, and the I’acitic attains 
Its gicatist bnadth, 10,000 miles, at tin ujuatoi Tin 
roasts of tin Pacilic ire ot varnd (ontoiii lln 
^meinaii coasts au toi the most pait mountain 

Ana MeMM i i i i i / » 

oils and unmokdj, tin <hnt indi ntation Ixing 
the (lulf ol (^alitoriiia but tin gcinial ty|H is dtpaitul | 
lioin in tin ivtnnn noith and south tin soutinin coast 
ol South Aiinrui lonsisting oi l>i\s md l)oi(ls iMth 
s( ittoiid islands, whilo tin coist oi is Hiiniliil> 

biokui in tin south, and buonns loi\ nxl s>viuupv ton nils 
tin north Tin coist of Viistr ilu is high md niibiokcn 
tinu lie no inl( ts of < onsidi 1 ibh si/t, dllioiigli tin sin ill 
op( nings iiu lud( sonn ot tin tinist luiboiiis in tin world, | 
IS MoKton Hay and Port 1 u kson Tin \siatK ( oasts 1 
an foi tin most juit low uidiiKguln md i niimlKi ol 
IS au moil Ol li ss unnpli tf ly iiiclustd md < iit oil tioin i 
i ommiiniuition with tin ojuii oclui Ikniig Si i is i 
boimdid by tin Alaskan ])i imisiil i md tin (him ot tin 
Aliiitian Islands tin Siaol Okhotsk is niilosid by tin 
pininsuli of Kaiinhatki md lln Kurih Islmds tin Si i 
of lapm Is shut oil by Sikhilin Isliiid tin lipiinst 
Islands, and tin p( nnisiila ot Kou i tin \(Ilow .Sia js 


I he Pacitic Dii^iUi liab therifoio orn and throe auditor times the area 
of the Atluntic, the next largest division of tne hydrosphere, and 
has more than double its volume ot water Its area is greater than 
the whok land sui fate of the globe anil thi volume of its waters is 
SIX tunts that oi all the land above si a level Ihe total land area 
diainiiig to the Picilic is estimatid by Murray at 7,1)00,000 square 
miloH i r littk rooie than one lonrth of the area draining to the 
Atlantic TIk American iiveiH draining to the Pacilie are, with 
the exception of the Yukon unim|)ortant The ehiet Asian nveia 
au the Amui tin Hwang ho, and the Yangtse kiang, none of 
which enters tin open Pacitn directly Hence tht proportion ol 
puiely oieatiK auu to thi total aioa is greater in tne Pacific 
than 111 till Atlantu the supply of detritus king smaller and 
tiiiiginoiis d« posits ate not borne ho far from land 

liu b(d of thi Paiiiic IS not naturally divided into physical 
Hgions but foi disciiptivi pur|K)SLs the parts ot the area lying 
cast ind wist of lOO W au conveniently dealt o n * 

witli sfpaiitcly fl ig 1) Ihi eastern region is Ktutt 

t haractcri/cii by griiit uniloimity ol depth the 2000 fathom 
lim kups (low to tin Anuiiian coast except off the Isthmus ol 
IVnami whcnci an ill ilciiiicd ridgi of less than 2000 fathoms 
tuns south v\<stwn(Is and again off the coast of South Amciiia 
111 about to S wh( re a sirnilai bank runs west and unites with 
the fomiir llu bank thin lontiniios south to the Autarctu 
Ot( in in about 120 VV Practically the whole of the north 
cast Pacilu is theicfon mon than 2000 fathoms deep, and the 
south east has two roughly tiningular spaces, including the greatci 
|>ait of tin aua Ixlwicn 2000 and 2000 fathoms Notwith 
stimliiig this ,^rcit avciagr depth the “deeps or areas ovei 
lOUO tatlionis au sin ill in innnhfi and extent I* ive small (let pa 

no loiogni/cd ilong a line close to the coast of South Amcriia 


m opining bitwiiii tin loist ot ('hiiii mil kou i tin 
(Jhiiiii »S(M Iks bitwiin tin Ysiitn (ontmint uni tin 
ishiiiil ol loiniosii, lln Philippiiii group, Piliwiii, md 
Hoiino Amongst till islmds ol tin Mai ly AulupiUgo 
III a immbi I ol (inlosid mas, tin Snlii, (MiIms I i\ i, 
Banda, anl Ai ilnra w is Phe \i ilui i Si i pxti nds i ist 
wauls to Torn s Strut ind btyoml ihi sti ut is thi (’oral 
S( a, bouiulid bv New (hum i, tin islands ol Milantsia, 
and noitli lasUiii Aiistialii 

Bxteni Iho following table f,ivis tin mi and volume 

volume of the Paiiln Oci in and its seas with tin iman 
und mean depths eahulalul tlnulioin (stniiUid by Miiiiay 
depth (IKSS) 


md paialhl to it in llic dfjiicssion tiiclosed by the two banks 
imntioncd they extend trom about 12 to 20 S — and are naniiil 
I lorn noith to south Milm hclwards deep krummil deep, Bar 
tholomcw (h ( p KichaulH clei}) and Hacekil deep In the noith 
( 1 st the deeps arc agun few and small but tiny are quite irrcgii 
Inly distnbuted and not neai the land Past of 150 W the 
Pucifn has fi w isHikIh thi oiiauic islands arc volcanic, and 
« Ol il toi ni itions au ofioinsi scanty The most important grouy^ 
IS tin ( iila])agi»s Islmds 

Ihi wistirn IVifn is ,ii complete contrast to the yrait pist 
disinlMd Depths of less than 2000 fathoms ociur continuously 
i»u i haul extending fiom south eastern \8ia, on which stands 
tin Maliy Ar(hip(la,^o Phis hank lontinucs southwards to the 
Aiitautn Oiom (\panding into a plateau on which Anstrilia 
stmds md a hiamh runs tistwaids and then southwaids fioin 
tin mnth cast ol Austialia through New Zealand Iho most 
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181 950 
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' 1891 

Sulu Sea 

1 

171 200 ( 

1 36 800 1 

091 

Banda Sc i 


422 000 1 

117 7k0 

871 

lava St a 


360,050 

31 900 1 

1 

Aiatuia St i 


565,200 

i 79 150 

12u 

1 otil 

1 

1 

05,902 too 

109,88 1 1 0 

1 225 3 


I lonsiihiahle an is nvir 1000 lathonis are the Aldrich deep, an 
iiugulii tnan^le in irh as luge as Austialia situated to the 
lust ol Niw Zeal md, in which i sounding of 5165 fathoms was 
' «»htaiind by H M S liuquin mar the l<nenilly Islands and 
I tin lusiaioia deep a long narrow tioiigh ruiming immediately 
to tin cist ot Kiinihatka the Kuiih Islands, and lapaii A 
long stiip within the iusciuora du p forms tin largest con 
tinuous aiea with a dt pth gu itci than 4000 fathoms All tin 
I list ef the wistcin Paiihi is a region of quite iiicgular contour 
lln iveiagi depth vains fiorii 1500 to 2500 fathoms, and from this 
hvil iiiiiumii ibh volcaiiK ndgts and peaks use almost or quite to 
tin suiliie tlnir summits foi tho most pait orrupied by atolla 
I and lOffs ol (toil foimation, wliile interspersed with thise aro 
depressions mostly ol small lua imoiigst wlm h tin deepest sound 
mgs recorded hive been obtained Kueiitly tho IJiiiUd States 
I telegraph ship Atrv wink surveying lor a cable between llawnit 
and tin Philippines soundrd the gieatost depth yet known between 
I Midway Island and ( iiani in 5260 fathoms, or almost cxaitly six 
I miles 

The following tahh showing tin area of the floor of the Pacific 


Adopting a Honiowhat diffiicnt irrangcnKiil Kiistins (isoij 
ohtiins tin following 


Pat ihc Ocean to Old s 
Boiing Sea 
Sea ol Okhotsk 
Sea of lajiaii 
China Stas and 1 

( ult ol Siam j 

Sunda Au hiuehgo 
Siilu and CeKbcH Seas ] 
with 

I (lull ol Carpentaiia I 

I (uilf ot Cahloima 

1 T otiil 


Arni 

(*4<| kilom ) j 

Ibl 1 37 97 1 

2 261 661 I 

1 507 600 
1,042,824 I 
4 583 47 . ( 
J 211,12'' 

1 499 
loo 7'>'' 
17j II » 11'' 


\ iluin 

(i ub kiloiii ) 

057,920 JH 
2 51 1 "»r.S 
1 895,005 
1,148 206 

1 1 10 09 3 
2,640,721 

1,9S 291 
1( I >80 
071 707 SOI 


M*an I) ] Ml 

(tuMuiiiis) 

22 3' 

007 

09 

602 i 
410 
116 

72 5 ! 

1 

HO I 


2094 I 


(to 40 S ) iinl tin volumi ot water at diffeient levels is due 
to Munay 


I vthoni 

\u 

Volumi 


( 4 rnilps) 

(cub mileM) 

0 100 

3 370 700 

6 128 500 

100 500 

1 753,450 

23,348,350 

500-1000 

1,707 650 

28,823,700 

1000-2000 

6 902,550 

52 628 600 

2000-3000 

39,621 550 

32 545 400 

3000-4000 

2 164,150 

1,367 900 

ovei 4000 

94 850 

70,600 


55 02 5 900 

144 402 950 


So fai as oui knowledge gets, the piescnt contouis of tlu o|Kn 
Paiific Ocenn are almost as they weie in Palaoroii times and m 
the inteiveuing ug^s i hanges of level and form have been slight 
Iheie is no reason to sup|)osp that any lonsidemble part of the 
vast aroi now loveieil by the waters of the Pacific has ever been 
exposed IS dry hiid lienee the Puiific basin may be regarded aa 



403 


PACIFIC OCEAN 

a stable and homoj^encous geo^pliioal unit, cleailj marked off only lull} developed dvmu^ thi southern uiiiUr , at other seasons 
round nearly all its margin by steep sharp slopts, extt tiding in the regular trade belt is cut act oss from north w t st to south east 
jdates through the whole known range of elevation above sea invil by a band twenty to thirty degrees iMde, in whuh thi traihs 
and of depression below it — from the Cordilleras of South Amenta alternate with winds from north tast and noith and with calms 
to the isl ind chains of Siberia and Australia the lalms pn Milling thielly at the bound iry ol the monsoon 

The deeper parts of the bed of the Pacihc are covered by deposits rt^ion A -I > S , IbO -18 > b ) This aica, in which the 

sou 111 cast trade is intcriuptod, imhulch tlu biji 
NaMgator, and Socn ty groups, and tlu Paumotus 
In the Manpusia group the tiatU wind is <011 
fitaiit ^Vlthln tlie southern monsoon ifgiou then 
IS a giadual transition to the north wist niwusooii 
of New (jiiiuca 111 low lititudcs, ami lu higlui hiti 
tudis to the n<»rlh cist vi id of tlie Queuislniul 
loist riu grt it wanning i ml ahuiul ml rainfall 
ol the island regi nu ot tlu w«stcru I aalic, and 
llu low tiiiipiraturi ot the siuhin witir in tlu 
i ist, cause a disjduc imiit of the soutlu m tiouicil 
mnsiniuni of ])ressuic to tlu < ist luiui wt hi\o 
apirniHiicnt ‘soutli Pncili mtuMhino elosi to 
the I oast oi Smith Anuiua llu eharacUnstu 
feature of the south wisUin Piuilu is thru ton 
the ielativel> low pnssuie and tlu (\istnuo ot a 
true monsoon ngioii 111 tlu muldh ot th truh 
wind la It It IS to be noted tint the tlinub ot 
the islands of the laeiho buonus mon iml nuue 
healthy the liitlur tluy are tiom tlu monsoon 
ngion Tho island n gions ol the Pacilu aic <iver} 
wlicre cbaractin 7 cd by uiiihirm high an tempcia 
tuus, the nuan annual range varus from 1 to 
0 b , with extremes ot 2 t to 27 , and the diurnal 
range liom ^ to lo In tho nionsooii ngion 
relative liuniidity is hi^h SO to 90 per nnt 
The rainfill is abumlmt in the wcstfiu island 
groups there is no wdl iiiirk«d run} stason, but 
o\ti tho wliolo region tho ^^luitci part of tho rnin 
fall takes place during tho Boutlujn summer even 
as tar north as lliwaii In tho ti idc wind ngion 
wo tind tho cliaru b nstie luavy rainfall on tlu 
„ wtathcr Bides of the islands, and a shot ter rainy 

1 TO 1 — f hart of the Depths of tho Pacifle scison of highi st 8 UU on tlu lu suh 

of r<\l » lay, whuh oi^eupies an ana estimatod at no less th la lluehaii di ( iihcs tho island studded portion of tlio wrst< rn Panlu 
105,672 000 squaro kilomctros, 01 three hftha ot tho as tlu most extensive legion of tho globe thiiiaderiAd b> iiii un 
Deposits 2) Over a lirgo part of tho untiil usually heavy raintall Bo>oud tho tromcal hi„h press un holt, 

1 aeihi far removed iioiu aiiv possible land influences or deposits the winds of tlio noith Pacific aro under tiio control of an ana ot 
of oo/( , tho red 1 1 ly rt gion is i harai tei ired by tlu oci urrence of low pressure, which, however, attains m ithei tho si/i 1101 tho 
nuiiganosi , which gives the clay a cho( date colour, 
ind in ingancse nodults are found in vast numhois, 
alon^ with shaiks teeth ami the car bones ami 
oilur bones of wliahs Uadiolanan 00/0 is found 
m tlu central Puiihc iii a region betwten 15** N to 
10 S iml 140 1 to 150 W oecurnng in seven 
distinct loiahtus, and covering an area of about 
J 007,000 squire kilometres Thu ChaJhngrr dis 
Lovtied an ana of rodiolanau oo/o betw«<n 7-12 
N and 117 -1^»2 , and another in 2-10® S 

K*2 -1 W Between these two aims, almost 011 
th( equilor a strip of glohi^i nna 00/0 was louml 
(oin sponding to the /one ol globigeiina 111 the 
equatorial region of tlu Atlantic Cdobigeiina 00/0 
covt I s considor ihl< at eas in the intt rmcdiate ilcpths 
of tho west and south Paeifu — west of New /ea 
land and along the paiilhl of 40® S, between 
SO -08 A\ nul K»0 -118 \\ — but tins deposit is 
not known 111 the north oastein jiait ol tho hasin 
The total aiea loveud by it is estimated at 
38,332,000 square kilometros — about two thirds of 
that m the Athiitu Pteropod 00/0 occurs oiih 
in the neighbour liood of 1 iji and other islands ot 
the western Pa» ilu, passing ii]) into fine coral sands 
and mud All the cmlosed sms are occupied by 
iharartonstic tei 1 ig( nous dqiosits 

I artly on aci ount of its great extent uul ])aitly 
because tlitre is no wide opening to the Aretu 
^ regions tho normal wind circulation is 

on the whole hss modified in tho nortli 
^ Pacilu than m the Atlantic ixeept in 
tho west, whore llie soutli west monsoon of southern 
Asia tontroh the prevailing winds, its influenec I > —Chart DfDpposIts in Ihn i ucinc 

extending eastwards to 14 '> E , near the Ladrom s, 

and southwards to tho equatoi lu the south Pacific the noith 1 intensity of tin “Iceland dejnessioii in the noith Atlmitie Tho 
west monsoon ot Australia affects a belt riiuniiig oast of New | result is that north westerly winds, which ui winter are (V(o«dinglv 
(Tiimea to the Solomon Islands In the east tho north east tratle ' dr> and cold blow over the western or A aiafu ait i w< steily wimls 
belt extends be twM u 5® and 2'» N , the south oast trade crosses I pn vail m the eeriirc, and south westerly and soutlurl} winds oft 
tho iquatoi ami its moan sonthein limit is 25® S The tiade ' tho American coast In the southern lieriiisplit n tlieio is a tiansi 
winds ire gnu iall> we iker and less poisistent in the Pacific than I tion to tin low piessuie bolt oneircling the Southern 0( can in 
in tlu \tlautu and the intervening bolt of equatorial calms is | whuh westerly and north westcilv win Is tontinuo all the >eir 
broidoi J \<o])t in tho east ot the Pacitu tho south east trade is 1 louml 
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In tlu o<j[iiatorial rogiona of the Pacilio the mean anniul Umi»era silinity being on the nhole much lower than in the other 
turf of the mirfaco water is over 80 , except bitwcni 117 and ]4'i | great occana The sal teat \\ateiH are found along a belt extend 
« W ,whtro a ternpciatuicof to 80 , below the normal \ iiig westwarda from the American coast on the Tropic smUnitv 

lot the latitude, ih found (Fig 3) In the eiiaUm of Lancer to 160 > , then turmne aouthwarda to the ^ 

^ PanfK the belt of high temperature In a wholly north ' M|mitor North of this aaliuitv diminislioa steadily, especially to 

4)f the fcjuiitor, but iii the wist the tcnij^ici itiuo is over 80 fioin tlie north west, the Va of Okhotsk, showing the lowest salinity 

obseivul 1 X 1 any ^>ait of the globe South and east 
of the axis mentioned salinity becomes less to just 
north of the equatoi, wheio it increasts again, and 
the saltest waters of the whole Pacific aic found, 
as wo should exiieet, m the south east tiadc wind 
legion, the maximum oecuinng in about 18 S and 
120 W bouth of the Iropio of Capricorn the 
isoiialines run neaily east and west, salinity dimiii 
ishiiig quickly to the Southern Ocean Iho 
bottom w iters have almost uniformly a salinity 
of 34 8 jier millc corresponding closely with the 
bottom waleis of the south Atlantic, but fresher 
ill in those of the north Atlantic 

Ihft suifiee curicnts of the Pacific (I ig 4) have 
not been Ktmlied in the same detail as those ol the 
Atlantic, and their seasonal variations , 

art little known except in the monsoon ** 

regions Speaking generally, however, 
it may bo said that the} are for the most pait 
under the direct eontiol of the pievaihng winds 
The NoUh J^q%LatormJ Current is due to the aetioii 
ofthenoith cast tiades It splits into two parts 
east of the Philippines, one division flowing north 
wards as the kuro is two or IJiuek Stieain, the 
analogue of the (»ulf Stream, to feed a drift (iron 
lation which follows the winds of the north 
Pacific, and finally foims the i alifornuin Current 
flowing southw lids along the Amtri(an toast 
1* lit of this rt loins the Noith Fquatoiial Cuiunt, 
and pint probably foniis the vaiiahle MtJLicau 
( iiiiLtit wmeh follows the coasts of Mexico and 
Cahlotnia dose to tin land Ihe kqualorutl 
Cuuntei C ui i nit flowing t asLw ai ds is largely assistc d 
1 i< S — Chait of tlie Miuii Hurlacu reini)fratur< of l)i»j I Hiille duiilig the lattci li lU of tlic jtai bv the south 

( / At nuvibriH indnatr defjrecit hnht ) west monsoon, and fiom luly to Ottobci the south 

w(8t winds ]>u vailing east of 150 > further 

20 N to 20 b to tlio cast of Austiahi In higher latitudes I stien^thcn the <urrtnt, but litii m the year the easUily winds 

the iistcni ladtu is (ohhr than the wcstcin, at least to the I winkon oi oven destioy it 31u isoiitli kquatoruil Curnitt is ]>ro 

]iarallol8 ot 40 N and S , but beyond this the isotheniials nm I dined bj the southeast trades uiiil is mou vigoimis than its 

almost due east and west llojond the tropn s the north Pacifu is | iioitherii (omiteij)art On rtndiing the western Patilic jiait of 

everywhere eohlir than ihe noith Atlantn, especi 
ally in the cast In the open ocean the tcm]>era 
tine eveiywheie falls liom tin surface downwards 
3 he both)in t(ni]»iaturo in the north Paciln 
avnagis 15 1 soiitli ol the Saiidwuh Islands it 
IS r» 0 , Hi the T ow Aidiijalago it is 35 1 and 
111 40 S it IS 117 in (hep watd Iho isotheimo 
batliH of 50 to 70 rise inaicr the surface in the 
diuatoiiul K gions us in tin Atlantic and in the 
noith 1 idfu as in the noith Atlantn, warm 
watd IS iouiid at gnatd dt ptlis in the west than 
in ihe ( nst 1 he gu iti st « xcc ss in the lovvc r levels 
IS found south c ist (»t Taj»an, whore in 80 N the 
tcmpdatuie is bO in 200 fathoms Fiom this 
ugiou IdiipcratuK (liiniiiishes in all diieetions , 

4 ven at the e(|uatoi the ttni[)datuio at 200 fathoms 
IS only 48 Ihe isotheimobaths sink farther 
below th(» smfjue neiu the equatoi, and Uiiqiei’a 
tines ore g(Ud ally low ( r than in the Atlantic in 

21 S Ji teinju ratuK ot !(> 5 occ ins at a depth of 
850 fathoms coinpand with 1400 fathoms in the 
Hiime lititudc in the Atlantn The chuiattcristn 
feature ot tlio tdiijai ituie distiibution iii the 
Padiu IS the thiinnss i>t wann surface la>ors com 
paied with the c inainous masses of cold water 
below, and this is sjh daily marked m the noitli 
Pnifn whde the hintaie liytrs having a tein 
jieraturo between 39 and tO are not moie than 
20 to 10 fathoms in tbukmss (ompaicd with 400^ 
to 600 fathoms in the noith Atlantic The Pacifn 
piesi nts afurthci stimig ( oiilnst with the Athintu, 
inasmuch ns the iioitlurn jurt is much colder 

than the southern Iii llu endosed si as of the Warm ► Cold >• 

wiBUin Piwihc tomjierutuu mvmUy falls fill a , ^ Chhrtof .!•« < mrentn of tl.. 1 u il.c 

depth corresponding to that of the siiniinit of tin 

harriers which out them oil tioiu the open occiii is leaihod and this (uiicnt passes southwaids, cast of New Zealand, and again 
below that point tcmpeiature is iiinfoim to the bottom In tin east ot Australia, as the kant Austral tan Currenty jiart noith 

Sulu Sea, tor example, a Umpcratuio of 50 5 is reached at 400 wards to join the Fquatoual Countci Cm rent, and during the 
fathoms and this uiiiaiiis constant till the bottom is leaehed iii noith east monsoon part makes its way through tlie China Sta 
2500 fathoms I tuwaids the Indian Ocean Dining the south west monsoon this 

Ihe sinfait water of tin noith Pidfu an idatiul} fnsl, the \ last biandi is levtistd, and the suifa<e viatds ot tlio ( hina Sea 
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probably uuite with the Kuro Siwo Bet w ten the Kuio Siwo and 
the Asiatic toast a band of told walti, with a alight ino\t incut 
to tht south waid, known as tin Oya forms the analogue 

of the ‘ Cold Wall of the Atlantic In the highti latitudes 
ot the south Pacitic the suilaco movuiicut forms jiait ot the west 
wind drift of the Roaring forties On the west lonst of South 
Amenca the cold watcis of tht Uvmholdt or leruvian Curnnt 
Lorresponding to the Btuguela Cuiront of the south Atlautu, 
make their way northwaids, ultimateU joining the South Lqua 
tonal Current Iho suiface tiu illation of the racihc is, on 
the whole less active tliaii that of the Atlantic The contics 
of the rotational movement arc marked by ‘ Sargasso Seas 
m the noith and south basins but they ait ot small extent 
com pared with the Sargasso Sea of tin north Atlantic From 
the known jiecnliaritn s of the distribution of tempnatuic, it is 
piobablo that delmitc ciienlation ot water is in the Paeihc ton 
hned to levels very neai the snrOiic, except in the region ot the 
kuro Siwo and possibly also in ])aitb of the Peruvian Cm rent 
Jhe only movement m the dipths is the slow ereip of necold 
water noith wards dong the bottom liom the Southern Octan but 
this is more maiked, and aiiparently penetrates laither noith than 
in the Atlantic (ll ^ 1> ) 

Padorborrii a town and qnseopal see of Prussia, 
province of Westphalia, miles cast noith cast of Doit 
miind by the railway to Ilanovei The town hall (Htli 
century) was restored in 1877-80, and the cathedral in 
1891-9d There is a Koinan Catholic beminaiv, 'with 
lacultii s in theology and philosojiliy Pi inting and brewing 
au earned on, besides a tride in wool, com, and cattle 
There arc mineral springs (6^)1 hahr) Population 
(1885), 1G,624, (1895), 19,980, (1900), 23,502 

Pftdrorii a town of Spain, proviiue of Coiunni and 
diocese of Santiago, on the river Ulla, and on the Santiago- 
('‘airil raihviy The population was 7G62 in 1887 uitl 
7287 in 1897 Floods aie fiC(|Uent The country aiound 
IS mountainous, and produces wine, wheat, and fruit 
TJieie are manuf ictuu s of cotton and woollen goods 'IJie 
cstuaiy from the budge of Cesiues at Padrou to tlie 
mouth of the Ulla, a distant e of 10 miles, is now only 
accessible for vessels of light draught, coasters, and fishing 
1)0 its Padron was one of the earlu st Christi ui bisho[ui( s 
Normans and Saracens destioyed the ancient cathedral, ol 
whiili only two lowcis and the 1 Itli century portico aie 
still standing 

PAdUA| a city and (apit il of the jnoMuee of Padua, 
Acnotia, Italy Its industiy liis greatly developed, 
many new lactones and mills having been founded and 
those already existing enlarged Com and saw nulls, 
distilleries, cheniKal faetoiies, bre wanes, candle woiks, 
ink works, foundiies, agneultui il machine ind automobile 
woiks, have been established and are flourishing The 
tiade of the district has giown to such an extent thit 
Padua has beeomo the central maiket for the whole of 
Venetia The increase of i ill way tiallic h\s also been 
notowoitliy Wheieas in 1885 Padua stood twelfth on 
the list of important stations of the Adiiatie line, it now 
holds the seventh place with a net revenue ot nearly 
i/80,000 per annum The tiaftie of secondary and inter 
provincial lailways has conespondingly develofied The 
giowth of population consequent upon this agiieulturd, 
industrial, anel commercial advance has led to the extension 
of the inhabited area of the city Population (1880), 
70,753, (1900), 93,560 

Pa.dUC&h| a cit} of Kentucky, USA, capital 
of McCracken count} It is on the south bank of 
the (lino nv c r, at the mouth of the Teniiesse c, and on tho 
Illinois Cential and the Nashville, Chattanooga, and St 
Louis railways, iii the western pait of the state, at m 
iltitude of 433 feet Its trade is next in volume to that 
of Louisville in the state Its traflie is in part by rail, in 
part by river, as it is connected by steamlxiat lines with 
all Ohio and Mississippi uvei poits It is one of the 
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argest tobacco maikcts, and contains uianv waiehoiiscs, 
and lactorn s lor its nianutaetuu Theie ait also shi]» 
yaids and a mirine rulway Population (1890), 12,797 
(1900), 19,446, of whom 516 wcu foreign bom uid 58 U 
ntgicKS 

a subdivision and townshq)ot the Mying}au 
distiict of Upper Bmina, 92 imks southwest b} west 
ot Mandali} it was formerlv lor i peiiod of foui and 
a hah centurKs tlie capital ol tho Puimcse eiiipne II 
was founded b} King P}inbv i in v d 817, and h maiiml 
the capital until the extinition ol Hu dynistv m \ n 
1298 Pagan itsdf is a nuu vilhge now, but huududs 
of pagodas m vaiicms stages of duu} meet tlie t}e in 
evciy diiection These ait rbscnbLcl in YuU s Visswn 
to Avo The bulk of the ]>agodas wtu built )>} King 
Aniwiahta, who oveuanu the Peginn king, Maniilia ol 
ThatGn It was Anawia hta who introduced tlie llucklhist 
leligioii in Uppei Buima, and he earned oil neaily tIu 
whole Thaton popuUtion to build tlie pagodas at Pag in 
on the model of the Thaton onginils 

Pagfanlp i town of the pioviiut ot Sikiiio ( im 
pami, ltal>, 12 miles north west ol halerno by tlie 
lailway to Naples In tho church is buried Alfonso ek 
Ligiion (1696- 1787), founeki of the ordei of the 
Bedemptorists It has cotton mills and mac ai oni fat tor it s 
vegetables aie giown foi e\])ort Population (1881), 
12,780, (1899), about 11,000 

Pagfetp Sir James, Baht (1814- 1899), Bniish 

singe on, bom it 5^a^Inoutll IJth Taiiuai} 181 1, was the 
son oi abiewei and sliipovvnei lit w is one e)f i laige 
faiml}, ind his bi other Sir Ceorge Paget (1809 1892), 
wlio bee line legius piofessoi ol physic at Cambiidgc in 
1872, also had a distinguished taieci in meditiiu, and 
besides these honours was made a 1\ V B lit atteneleel i 
eliysehool in \armouth, ind aftti wauls w is ekslmed foi 
tht nav> , but this pi in was given uj), ind at the ige e»l 
sixteen he was ap])ienticetl to igtneril praetitionei, vvlieun 
he served foi foui and a half }eus, during wliieh turn lie 
gave his leisure hours to l)otiiji/ing iiul made a gieat 
eolkctioii of the llora of Last Norfeilk At tlie end ol his 
appre ntieeshij) he published with one of his biotlieis t 
vei} cauful Slrtih of tiu AatuKit Ili^ton/ of } a) mouth 
and Its ^^n(/hf)oiu/m>il luOetobei 18 M lietiiteiedas i 
student at St Biitholejrnew s llosjutal Meelie il sliieknts 
in those di}s wtu left ver} mueh to thnuselvcs llitre 
was no (lose bU]»ci visiem oi tlieii weak ind it is juobabk 
that Paget guned rather tliiu lost ])> having to fight 
his own w 1 } lie swei>t the bond ol lui/es in 1815, 
and again m 1816 anel in liis hist wintei session he 
deteeted the piescnee of the Tiichma spnalis^ a minute 
])arasite that infests the mus(_les ol thes hum in boel} ^ In 
M IV 18 56 lie passe el lus e \ iiuimition at the Iloyal C\)ll(ge 
of Suigtons, ind bee line ejuilihed to}»raetiHe The next 
seven ye ai s (1 8 56 1 5) wen sj>e nt in London loelgings, anel 
wcu a time of juiverty , foi he made only L15 a yen b> 
piietiee, iiid his fathei filled in busine ss, and could not 
give him any help lie ininiged to keej) himself by wiit 
ing lor the medical ]enirnals and i>reparing the catalogues 
of the LospitM museum and ol the ]>athe)logicil niuseiiiu 

^ IhisUistovtrv IS usually cmlitul to Owen (7 ? ) The fai ts upju ir 
to Ih) as follows Pagtt was a tirst year s stuiieiit and b} iiit ms ol a 
]»ocket Ions lounel in the diSHcetiug room that tin sjh ckb 111 tiu iiifi f t <1 
inuhtles wtro junisitu worms ein<l not, ns pioviouslv tliouglil sjuculew 
ot bono Ihonina Wormald the senior elnnoiiftliator wlio was no 
)>alhologist bent a puto of the saint muscle to Owe 11, who authoiiiu 
lively proiiounitd the s|)ecl s to be parasites and gave them tlicir 
stientitic name It h probable th it Owen did not realize tbai I ag< t 
had already made the discover) and it vvis nutiirallj associated with 
the name ot the 2>rofessor 
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of tht Koyal College of Burgcoiih In 1830 lit had Ijetii 
iiiulc curatoi of the hospital mustum, and in 18 38 
d( nuinstiator of iiioibid anatomy at tht hospital , but his 
udvarKtimnt thtu \\as hindertd by tht pnviltgts of tin 
In^spital a]>pKntnes, and by the fatt that he had bttn too 
j>oor to afford i houst HUigtoncy, oi t\tn a drtastiship 
In 181 1 lit wiH made surgion to the Fmsbuiy DisiKiisar) , 
blit tins ippointment did not give him any txjitnentt 
in tlu gravtr ojitrations of surge rj In 184 1 lit is 
ai)pointtd letturti on gtntral anitomy (mnrosiopn 
anatomy) and l)h)Hiology at the hospitil, and warden ol 
tht hospital tolkgt thtu founded lor tlu iu\t tight 
years ht livtd within the walls of tlu hosj)ilal, in thirge 
ol about thirty students rtsidtnt in tlu littU tolkgt 
13( side sins lectures and his sujitrinttndtiut t)l tlu itsidtiit 
students, ht had to enter ill new students, to advisi tlu in 
how to work, and to m iiiagt tin finaru ( s and tlu gt ntral 
affairs of the sthool 'riius lu was < onstantly occupittl with 
the business of tht st hool, and ofti n ])i.sstd a week, or moit, 
without going outsuh tlu hosj)ital gates In 1844 he 
married Lydia, youngest duughtti of the R( v Henry 
North In 1817 lu was ipjunntid an assistant-surgeon to 
the hos[util, and An is iiid (file professor it the College 
of Suigtons lit luld this jiiofessoiship for six ytars, and 
<aih }( II givt six ltduies in surgical pathology (Tht 
first idilion of llitst hduits, which were tlu chitf 
scu ritifu work of his lilt was pubhslied in 185 3) In 
1851 ht xvas tkiUd a lullowof tlu Royal hotitty In 
Odobtr 1851 lu nsigiud tlu w irdenshiji of the hospitil 
III ]i ul nowbuomo known as i greit physiologist anti 
pithologist lu hid done for pathology in Lnglaud what 
Virtliow had tloiu in (lennaiiy, but ht had hardly begun 
to git into ]ira(tiee, and lu had kt[>t himstll poor that ht 
might pay ills shart of his fitluFs debts i tisk that it 
took Inin fonrtun yt us to fulfil 

It is piobibk that no limons surgeon, noitvtn loiin 
lluntd, tvei foiiudt (I liis piielut dujiei m sticiut thin 
Pagi t tlul, Ol waittd longer foi his woik to eonu back to 
him In physiology lu had mastiied the chief bnghsli, 
iMtmli, Ciiiiun Diitdi uul Italian litt rat uu of the sub 
)id, and by iiutssant study and inicroscopt work hid ])ut 
liimself lexi 1 witli tlu most advauct d knoxvkdgt of his time 
so that it was said of him by ]5ottssoi Owen, in 1851 that 
111 had Ills tlioiLt, either to be tlie fust ])liysiologist in 
lMiio[)i,or to luixc tlu fust suigie.ll jiradue in London, 
with a baronetcy His pli>siologit il kdiires it the 
liospilal xvere i eliief taiist of tlu i using igain td its 
sthool, wliitli in 1811 had gone down to i low jiuint of 
its loitiines In pathology his woik was even uioie 
im])oitant He fills tlu plate in pathology that had been 
It ft t inpty by Huniti’s death in 179 3 tlu tinu td tian^i 
luni fiemi Hunters teaduiig xihitli toi all itsgnatntss 
was luiidtud by want ol tlu modem imeioscojie to the 
patliology uul bideriology td the ])i(S(nt day It is 
Lagit s gitattst uhieMiiunt that he mult pathoIog> 
tJiiMiuknt in tveivUnng, on the ust of tlu niierostope 
(spteially tlu jiathology of tmnoiiis Ht and Virchow 
may tiulv be tailed tlu fouiukis tif inodeiu jiathology , 
they stand ttjgetliei, Vaget s Lettutes on tSuxfual I^aiho 
liHpf and A lit hows Ccllitlat Patholo(/ie AVlieii Pagtt, 
in 1851 began jiiatlue luai Cavendish Stjuarc, he had 
still to w 111 a few irs inoit for siutess in prcdessional 
lilc Tho ‘tiuii of the tuli came about 1853 or 1855, 
tiul in 1858 lu x\as ippointeel suigton extraordiniiy to 
Queen Victorii, uul in 18()3 suigttm m ordinary to the 
pi met of Walts Ht had foi miny years the hugest 
and most arduous snigual practice in London His day’s 
woik was seldom less than sixtttn or sevinteen houis 
(5uses sent to him foi final ludgmcnt, with es])e(ial 
fiequent v, xveie those of tumonis uul of ill kinds of disease 
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of the lioues and ]mnts, and ill “neurotic” cases having 
symptfims of surgiuil disease His supremacy lay rathe r 
in the science than in tht ait ol surgery, but his name 
IS iSHOeiated also with exrtain great piactical advances 
He discovered tlu thsease ol the breast iiid the disease 
of the Ixmes (osteitis deformans) which ait calk'd after 
his name , and he was the first at thci hospital to uige 
t inieleatioii of the tumour, instead of amputation ol the 
limb, m eases of myeloid sarcoma 

lu 187J ho nearly died from infection at a post moitem 
txamination, and, to lighten the weight of his work, was 
obliged to resign his surgeoncy to the hospital In this 
same year he received the honoui of a baronetcy In 1875 
he was president of the Iloyal College ot Surgeons, anti 
in 1877 Hunterian orator In 1878 he gave up oiierat 
iiig, but foi eight or ten yeais longer he still had a veiy 
heavy consulting practice hi 1881 he was Piesident of 
the International Medical Congre ss lield in London , in 
1880 he gave, at Cambridge, a meiiiorabk iddiess on 
‘ Lkiiiental Pathology,” setting forth the likeness of ct rtain 
disc ise s of plants and trees to those of tlu human body 
Resides Ins shorter writings, lu published Ltduies un 
A^un/ifai Paiholoqu (185 3), Chmeal Ltitints and Eh^at/^ 
(1st ed 1875), and oj Old Ca^e bitoln (1891) In 

188 3, on the death of Sir Geoige Jessel, he was ajipointetl 
Vitt (Plante llor ed the University of London In 1889 
he was ippomtc d a iiu mber of the Koyal Comiiiissioii on 
\aeeination He died on 30th Dteembti 1899, in his 
eighty fifth yeai Sir lames Pigot had the gift of tlo 
quenee, and was one of the meist careful and most delight 
fill s]Kak( IS ol his tniu He had a natural and un ifle t ti tl 
jileasuit in soeiety, and lu loved niiisie He iiossessed tlu 
raio gift ot ibility to turn swiftly from work to ])lix 
eiqoying his holidiys likt i sthool bo>, t isilj moved to 
laughter, keen to get the nuximuin ol hippnuss out of 
xeiy tnibnary amusements, einotionil in sjnte oi ineesMiit 
sell rest 1 lint vigorous m spite ol tonsiint oxei woik In 
liim a eeitain light hunted enjoyment was Lombineel with 
the utmost le serve, unfiiling religions f utli, mil tlu 
most 8(1 iqmlous honoui He wis, ill liis hit, piofouiully 
iiuliffeieiit toward polities, both im])tii*il ind me dud, 
Ills uli il was the unity ol seieme and piuetiee in tlu 
prole ssioual life t ) 

PSihSLngm Set Malay Sj \irs (Ilihkaij*!!) 

Palg'ntoni a seaside invalid re soit in tlu ’loitjuiy 
)>aihiinentar) division of Devunshiie, hngluul, on ’I oi 
J3ay, miles south-west of loiquay by rail 91u reinuiiis 
still exist of a palice of the bisho])s ol Lxetei 9 lu Bible 
Tower, said to have been last oetiqned as a re side me by 
Miles C^overdak, tlu translatoi of the 13il>k into l^ngbsh, 
consecrate el bishop in 1551, his been again niaele habit 
able The thinth of 8t lohn tlu h \ ingelist is indent, and 
contains inteiesting monuments Tlieie is i novitiatt ol 
the Maiist lathe is, i town hall, a scu me uul ait school, 
leottige hos])itik various jail )li( lulls md ipionunuk 
piei 111 the neighbourhood tidti is made m great 
quantities Population (1891), 678 3 (1901), 8 385 

Painesville, a villige of Ohio I SA » ijutil 
of Lake^ county, em the (band iixci, luai the slioie ot 
Lake Fill and on thiee iiilways, in tlu north e astein 
part of the state Po]mlatu)n (1890) 1755 (1900), 50J 1, 
of whom 499 weic foreign bom ind 179 iiegioes 

Painting. hee kSchoojs oj* Puminc 

Paisloyi £>> muniei])il and parbameniuiy biiigh ot 
ilenfrew shire, Scotland, on the^ river C^ait, 7 miles west by 
south of G lasgo w by rail ( 5 stat ion s) Borro w mg j lowe rs 1 or 
Jbl 30,000 wero obtained in 1885-90 for the deepening c/f 
the Cait, which fills into the Clyde 5 miles below Piisky , 
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T)Ut the scheme ’was al)audoiKd lu foi tlic time, uid 

the debt on the river is now £123,664 Meanwhile the 
tuisteos have equipi>ed the harbour iMth steam cranes, and 
a railway siding h^ been formed in connexion with it 
The ancient abbey is being restored The town hall, pre- 
sented in 1882, cost £100,000 An observatory (1884- 
1898), three United Free churches, a court house, two 
Homan Catholic churches, county buildings (1891), a new 
|K>st office, an Established church, an Episcopal church, a 
grammar school and academy (1898), a ttchiucal school, 
41 drill hall, a magnificent memorial (Bajitist) church, a 
new (1899) infirmary (£75,000), and a hie station aie 
included in the erections since 1884 Electric light lias 
))een introduced (1899) The l)unn Square (1892) and 
the old quarry grounds converted into a rctreation ground 
are additions to the parks and opc n spac cs A statue of 
Hums was erected in 1896, and statues of Sir Peter and 
Air Thomas Coats in 1 898 Thread and cotton spinning 
continues to be the staple industiy Of 3008 males and 
7453 females who in 1891 wore engaged in textile fat 
tones, 539 men and 5144 women were conneeted with the 
inanutaelure of eotton and linen, including thread The 
thread mills form the governing factor in the combination 
v> hieli regulates the larger jmrt of the thread trade of the 
woild h roiii the shipbuilding yards m 1889, 15 vessels 
of 5423 tons were launched, and in 1S99, 18 vessels of 
S020 tons The Ntilson hndowed Institution had an 
iverage ittcndaneo in 1898-99 of 7 15 Pojiulation (1881), 
55,638, (1891), 66,425, (1901), 79,355 

PftlchOlf a treat} port m the province of Kw uigtung, 
China. The trade lias deelined rather than increased 
In 1896 it reaehed a total of £77 1,515, whereas m 1900 
the total was only £601,654, and it is probible tint 
with the o]>ening of the port of Kwing chow W in and ot 
tlu West nvei to steam traffic it will decline still mon 
The prep nation of dried fish is a speciality of Pakheu, 
the fish being exported to Hong Kong 33ie pojml ition 
IS ( stiinatt d at 25,000 The I reneh obtaim el a conei ssion 
to build a railway from this port to Nanning on the West 
imr 

Pakdkku, a district in the Minbu division of l]])per 
Burma, lying west of the Irrawaddy river and south of 
Mandalay, with the line of the Chin hills as a genei il 
bound iry on tlu west It has an area of 0210 square miles 
uid a population of 311,959 (1891), 155,099 (1901) In 
1898-99 the 10 were 1354 villages in the district, pay- 
ing lis 8,22,535 revenue The ]>art of the district along 
tin Irrawaddy and Chindwin rivds is peat and alluvial 
Beyond this, however, the country rises gradually to the 
low Shinmadauiig and Tangyi ridges, where it is very 
and To the westward therei is a ri])id drop to the well 
watered valley of the Yaw river, and then a rise ovtr 
broken, dry country before the valleys of the Myittha 
and Moln riv( rs are reached The principal produi ts are 
millet, sesamum, and sugar produced from toddy -palms 
in the riverain districts, which also grow rice, gram, peas, 
ind beans Tobacco and vegetables arc also produced in 
some quantity, and maize is grown 1 iigely for the sake of 
the husk, which is used for native cheroot wrappeis, under 
the name of yawpet The Yenangyat oil fields, which pro- 
duce quantities of petroleum, are m the south of the 
district, and iron used to be worked in a small way 
There were 1053 square miles of reserved forests in the 
district A good deal of teak and cutch is worked out 
The yaw cutch is particularly esteemed. The average 
rainfall does not exceed 35 inches annually, and in many 
]3aces water has to be carted for miles West of the 
Pdndaung ridge, however, under the Chin lulls, the rain- 
fall exceeds 50 inches The heat m Afay and Juno is 
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uid tlu thiiimmKUr lists cousidii ably above 
100 I 111 the shade , 110 IS a uunmon letord diinng 
these months 

I he groat niajerity of the i>opuHtiou is )3uini( st, hut in A aw 
there IS a pc tiui^r race calkd T lungthas, who claim to bo quite 
distinct from both Burnuso and Lhius The population in 1801 
was classihod thus -Buddhists and J uiis, d0(),121 , lliiidiis 
1665 , Mahoinmodaiis 1 18, aborij^incs, laungthas, and C Iuiih, 
2606 , and C liristiaiis 200 Ol a lot d acroaj^o of ‘1 ,m 7 t, 147 there 
wroro 407 acres troppid in 09 There wtrt 4nj 22 

acres available lor ciiltn ifiou htbidis 10,808 acres ol current 
fallow 101,120 acn^s weic umUr loiost an I 1 10b 7S2 w(ie not 
eultivated The luadquartois tt»wrii PakiUu stands on tlu 
right bank ot the Irrawadd> ami has ^lowu into iiuportaiiu 
since the British octupalion It xs Uu at bo it building 
cintre of Uppir Binmi llu population m 1S08 was 10,072 It 
may bo described as the eniponuni ot Iht tradt of the ( Imidwin 
and \ aw river valleys Iho stoaiiurs of the Irrawaddy IlotilU 
Com pail) call bin rcgulirly and it is the sUrtiiq^ point for tin 
Vessels plying on the Chindwiii 

Palaeio Vald4s, Armando — ), 

Spanish novelist and ciitic, w is boin at Inti ilgo, m tlu 
piovime of Asturias, 011 4th Chtobtr 1853 IJis tust 
writings were printed m tlu Jitvi^ta Fmojiea Tliesi vmu 
pungent essays, rtniarkible foi inde|)cnckiit pidgmciit iiul 
refined humour, and found so miitli favour with Lht piiblu 
that the young beginmr was soon ijqiomUd etliloi oi 
the Jif vista The Kst of liis (iitual work is eolktted in 
JjOs Oradoies del (1878), Jos J^oveh'^tas ty)auoIt\ 

(1878), Kivevo ] laje al J^ainastt iml J^a J iteiafuxi tv 
JSSl (1882), this last lieing written in ccdlaboiatiou 
with Leopoldo Alls In 1881 Im published i novel, 
A Suiorilo OctaviOy wliith shows an umomiuon ]m)\mi 
of observation, and the piomise of btttii things to lonu 
In Marta y Maria (1883), i ])orti lyal of the struggle 
K tween religious vocation lud eiithly ])ission, soinewhit 
m the manner of Valeri, Palacio Y ihks idiuved tvciv 
])opulaT trium]>h vvhuh plntd him in tlu fust link of 
eontemjiorary Spanish novelists Jil Jdilio df ini J^vfamo 
(1884), i most mteiesting fragment of aiitobiugi i]»h), 
lus scarcely met with the recognition wliieli it dtsuvis 
))erha])s because tlu ]>athos of the story is too simiii 
and unadorned The imblication of Ikied is Sofdt a is 
doiibtkss responsible foi tlu comeptum ol lusj (1S85), 
111 which Pilacio A^ildes gives i re ihstu juetiire of tlu 
minners and tusloms of seifuing folk, enites tlie two 
convinemg characters whom lie mines lose' iiul 1 eomidu, 
and emliellishes the whok with pissigis of inimakd 
description birely inferior to tlu finest jKiuied by ]*cnda 
himself Tho (motional iiri igmatioii of the vviitci (\ 
prtssid itself anew m tho charming ste>r> liiieuta (188(>), 
one of whoso most sttrietive ehancters develops into 
the heroine of Marimina (1887), ind from jMajrimimt 
m its turn, is tiken tlu novice wlio figures as a jirofcssid 
nun among the jjorsonages of 7a Jhrrtuiva San Sidjnmt 
(1889), in wliuh the love ])issagos between /i fermo 
»Sanjur]o and filoria Beiinude/ 110 set oft with eliboritc, 
romantic deserij>tions ot Seville A7 (^lunto Podt) 
(1888) IS, as its name implies, eoiuerned with the details, 
not always edifying of ]ouinalisii( life Two novels 
issued in 1892, T a E^piuiia ind J a Fe^ vveie enthusiast u 
ally praised in foreign countries, but in Spain their reetp 
tion was eold^ Tlu explanation is to Ik found in tlu 
fiet thit the fust of tlu so books is an avowed sit ire on 
the Spanish anstoeraey, and th it the m (ond was < onstriu d 
into an attaek upon the Homan Catholie (ffiuroli Dm mg 

the acrimonious diseussion which followed tho juiblicatioii 
oi La Espmma^ it was frccpiently asserti d that the iitist 
had improviseii a fantastic caricature of oiiginals wliom 
he had never seen yet as the eliaraetcrs in C5)lomi^s 
Pegmiletes are punted m daiker tones, and as tlu vtry 
critics who were foremost in charging PaUdo V deles with 
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iiK c>in|)ctcn( L and ignorance arc almoAt unanimous in free luniHolf from the reproach of undue subrnnusioii to 
piaiHiiig Coloma’8 fidelity, it ih inanifeHt that the indict hrench influences It can scarcely be said that he 
imnt igainst la JUnputna cannot be maintained Of Ifitc, fulfilled all the hojies that were once set ujxm him, but 
Palat 10 Valdes has returned to his earlier and lietter nevertheless he takes a j>rominent ]>lace m modem Spanish 
manner in Lon Majon de Cddtz (1B96) Al Za Alqeria literature as a keen analyst of emotion and a sympathetic, 
del Ca jntdn Rxbot (1899), in both of \vmll^2|e contrnes to delicate, humorous obseivcr 
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I N tile present article tlu subject of vegctihU jiali onto- 
logy is treated from a botanical point of vhw 11m 
ftdcncc of botany is com erned with the vcgctible kingdom 
as a whole, and not merely with the flora now living 1 he 
nmains of the plants of lorimr ptnods, which have coim 
down to us in the fossili/cd state, aie almost always 
hagiiKTitar^, and often impirfectly preserved , but tluir 
jtiv( stigation H of the utmost iinportaiice to the botanist, 
as alloiding the only direct tvjckme of the [last histoiy of 
Vegetable oigauiHins Since the publication of the Ottt/m 
of tile gtneral acceptance of the. doctrine of evolu 

tioii has give n a vastly increased significaiMC to pala-onto 
logical data 'Fhe ch termination of tlie course of descent 
has now become tlu ultimate problem for the systematist 
tills IS a historical cpustion, and the historical documents 
available aio tlu remains of the ancient oiganisms preserved 
in tlu rocks The paUobotanist thus endeavours to trace 
the history of plants in the jiost, with tlu hope of throwing 
liglit on their natural affinities and on the origin of the 
various groups His investigations must embrace not 
only tlio comparative morphology and anatomy of fossil 
jdaiits, but also Ihcir distribution over the caitlis surface 
at ditfcre nt peiiods — a part of the subjc ct which, besides its 
due ct biological interest lus obvious bearings on ancient 
4 limatology aid ge ogra])h) 

l*revrvatnm -Ihhni (onsuh ring tlu n suits of jialaohotanual 
us< mil Honu a{<ount must Ik ,^n<u ot tlu. vea\ iii which tho 
< V idt iKe» iH pn se utc (1 or, iii otiu r words of tlu modes of ]msmva 
turn of \( g« tal)le i( mams Tlu sc tall uiul< r two mam lioads On 
thc5 ono liand tluro ih tlm modo of j)n sc nation which gives rise 
to oasts, moulds and g( m rilly miprossums, exhibiting tlio wper 
/r< m/ h atur(*R ot tho 8i)f t mu ii 1 lu gieat majority ot \c»gc table 
fossils aio ot this kind and tlu toim nu luslatton is usod as a 
gURial n nn toco^ol all such nuthotls ot tossili/atum On the 
othor hand, tluro aic^ HjMcmu ns m wliicli tho tissue's of tho plant 
lia\f on ]Mrmcatf<l })y soiiio minoi d m solution wlncli siihsc 
<pionl 1} Hi llmghaid has li\» d and jm sci \ t d tlu mtoinal sti lutun 
olii n with astoiiihlnng pollution ol detail I his sic'ond iiu tliod 
ol tossiJi/ation Is tvrmm jM tnfa< twn In tlio cist ot muuMtation 
tho whole Huhstanre cjf tho lossih/cd sptiiuun — < q , a Biem of 
Stqi/iaria — may 1)0 ic jihucul )>y miiiti il matte i, siu li as sandslono 
Ol shall gn mg a cast ot tho w liolc , on the outer surhw o of wliu li 
tlu^ ( vltriiil iiiaikm^s, stu h as tlu bases ot ha^os and tho seats 
lolt h} tluir fall, aro visihlo in tluif natural lorm Usually tho 
oiigmal organic suhstancii roniams as a tlim e arbouace ous laytr 
torming tho suilaeo ot tht cast, hut somotmns it has entirely 
elisappnind Iho suiroumlmg matrix will ot course show tho 
mould ot tlu east with its elovations and dejmssions royorsed 
In tlu ease!) ot thin Hat oigans such as loa\os tho whole organ 
may ho spioad nut iii tho jilaiio ot stratilu ation, leaving its 
mipiesH on tho o\oil}mg and undoilying lajeis Hero tlieio has 
not noccssiiily hem any lejdacemcnt ot oiganu by moigmm 
matonal tlu whoh kal tor oxamplcj niaynnuin though rttnui d 
to a eaihouaceous lilm In sue h cai bonaocious iiupiossion, not only 
are tho foim and markings simh as yenatioii, perfectly preseryee I, 
but soniethmg ot iho netuil structuro may leiiaiii The cuti 
ciilari/ed epidermis osjaxully ih often thus ])rLsei\cd, and may 
bo rcmovcfl by the usti ot a])]»ropriato le agents and evammed 
microscopical ly II sporangia and spores are jmsent, they also 
may persist m a {crtoetly looogni/iblo form, and in fact much 
of our knowledge of mo fruetitie ition of fossil terns liis been 
de rived from spoemu ns of this kind 

In many cases mfnnal easts haye been formed, some largo 
ea\ity, suth as a fistulai ]>ith, haying hocomo filled with mineral 
Hubstanco, which his takc^n the impress of the surrounding 
st rue till os such as the wood The common casts of Calamites 
aie ot this nature, repiLsontiug the form of the hollow medulla. 


and he aruig on their siii face the print of the nodal consti u tions 
and of ttie iidges and fill rows on the inner surface of tho yvood 
Ihc whole organic subbtance may have boon remuxed, or may 
persist merely as a thin carbonaceous layer Mistakes have often 
arisen from confusing these xnedullary casts with those of the 
stem as a whole 

Although some information as to minute structure may 
occ iHionally be gleaned tiom tho carbonaceous coating ot im 
piesBioiis, the fossils i»rosLrved by petrtfmtion are the mam 
souict of our knowledge of the structural characters ol ancient 
plants Tho chemiLul bodies which have played the most 
iiiipoitant part as agents ol jietrifactiou arc silicic acid and 
t ikium c arbonaic , though othei substances, such as magnesium 
carbonate cab lum sulidiatc and l(.ir)( oxide hay e also be on con 
tcined, < libel as the cliict constituents ot petn factions, or mixed 
with other bodies A large number ol the most important 
remains of plants with stiucturt preserved aic sihtious tins is 
tlio case for examiih with the lamous trench I enno Carbon 
iftrous lossils of St t tiennc, Autun &c , which in the hands ot 
liiongniaii Renault, and others have yielded such brilliant 
scM ntiiu rcHulls At a more leceiit hori/on, the Riheificd speei 
mens ot iho Mesoron (lymnospc rins from Gieat Britain, trance 
and c speeially Noith Ameiica, aie no less im^iortnnt Calcified 
sjiccimeiis aro esjiceially ehainctciisiic ot the Biitibh Caibonilc rous 
lormation tlmir pioscrvition is eipially perteet with that ot the 
sihcihed fossils, and their investigation by Witham, Binne> 
WilhaiiiBon and others has piovtd no less lertih In tlio Coil 
Measures ot I n^ land and of cc rtam Gorman distnc ts (r 7 , I an 
geiidiccr m Westphalia) cahanous noduks, crowded with 
yegetablo fragments of oyeiy kind, octui in eeitain mines cm 
htadod in the substance ol tho toil and ic pitscnting its raw 
material 111 a jit trilled condition t yon tlic most doheate tissue 
sueh as cambium and phlcxiu, orcvtii tlu endosperm of seeds 
are frequently prtsoryed till for tell both in cttlearcoiis ami 
aiheious material As a lulc, the potnlud remains, all ini 
>01 taut tor tho 11 velatioii of stim tun , aie Iragmtntary, and gi\» 
ittle idea of tlie habit or oxteinil ch natters of tho plants liom 
whieli they yveie dtimd Honic they must bo liroUp^ht into 
roUtion with tho sjiteinuns pioscrvcci as casls or impressions, 
in onkr tog 1111 a better toiut jition of the plant as a whole lliis 
is otton a ditln ult tisk and gciurally tlio fragmentary iiatun 
ot ])ra<tKally all vogi table fossils is tin chief hindrance to their 
invt stigation Owing to this, it has bicome the tommoii 
praetieo ot jialaobotunists to giyo distimt gentiic names to 
dttadud parts ot plants which may even have belonged to on* 
and tlio same sjieens Thus the roots of ^igillana are called 
Sfigmaua detached leaves Sigillariophijllumf and the fructitiea 
tious tSiqi/lariv^tiohus the name StqtUaria applies to tho stoin 
yvliith, hoyvovor, when old and partly clet orticated has hern ealkd 
i^yiinqodendron while its woocly tylinder has often been described 
iiiidor the name IhploAiflon This naming of jioitioiis ot idants 
hovyeyti obp etionahh , is often not to be avoided , fordetathed 
oigans constantly have to bo described long bofoic their 1 elation 
to othor parts is cHtablishod ’-which, indotd, may never be 
act omplisbi d loi cxanijik tho toiiu and structuro of btujmana 
hay o long been wc 11 known, but it has so far proved impossible to 
dotenmuo winch Stigmariai belonged to tho gtnus Stgillaria and 
whitli to J ipidodeitdt on The correct piecing together of the 
fragmentary remains is one ol tho first problems of the palseo 
botanist, and tho gi adual disappearance of superlluous names 
affords a fair measure of tho jirogross of Ins science The recent 
advanc e of fossil botany has dt pended in a very great de gree on 
the study of petnlied specimens with their structure pieserved 
so far, at least, as the older strata aic concerned, it is, as a rule 
only with the lielp of speeimens showing structure that any safe 
conclusions as to the aflinitios of fossil plants can be arrived at 

The subject of coal is treated elsew here (see Coal, JSnaj Brit 
vol VI ) Ileno it need only be said that the masses of vegetable 
substance, 11101 0 or less carbonized and chcmicalW altered, ot which 
coal IS composed fn quently contain cells and fragments of tissue 
in a condition recognizable under the microscope, as for example 
spores (sometimes present in ^^at quantities), elements of the 
wood, fibres of tho nark, &c These remnants, however, though 
interesting as rey ealing something of tho souroos of ooal, are & 
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fragmentary and imperfect to be of any botanical imjwrtance In 
lignite, on the other hand, the orgam/ed structure is sometimoM 
excellently pieserved In the Wealden of Belgium, for example, 
Bpecimens of iierns and Conifene oocui, m the form of lignite, 
which can be sectioned, like recent plants, witii a razor, and 
exhibit an almost unaltered structure 

I PALfCOZOIC 

The present section is concerned with the botany of the 
Palaeozoic age, from the oldest rocks in which vegetable 
remains have been found up to the close of the Permian 
jieriod The Glossoptoris flora of India and the southern 
hemisphere, the age of which has boon disjmted, but 
IS often regarded as Pernio Carboniferous, is, however, 
dealt with in the succeeding section, in connexion with 
the Meso/oic floras The vaiious groujis of plants rtjnc 
sented in the Paldeozoic rocks will first be considered in 
systematic order, after which some account will bo gnen 
of the succession and distribution of the various floras 
during the period 

In dealing with the plants of such remote epochs, the 
relative Hn2)ortaii( o of the various groujis, so far as they 
are known to us, is naturally \eiy diflxront fiom that 
which they assume at the piosent diy Time is no 
evidcneo that the Angiosiiermous flowering plants, now 
the dominant cUss, existed during the Palaiozoie peiiod 
they do not appear till far on in the Mesozoit epoch, and 
their earlier history is as yet entirely unknown On the 
other hand, Gymnosperms were abundant, though belong 
ing almost entiiely to fxmilies now extinct, while the 
Pteridophyta attained a development far exceeding in 
( very respect anything tint they caii now show Among 
the lower classes of plants we have scarcely iny knowledge 
of Palaeozoic Bryophj ta , Fungi w( re probably abundant, 
but their remains give us little intormation , while well 
characterized specimens are scanty among the Algae, which, 
however, aie better re])rosonted 

With few exceptions, the remains of ?ala?ozoiL Algro are of 
comparatively little botanical interest A vast numbti ot 
AIrm * Species have been desenbed, but, as has been 

* Saul, ‘^by far the greater number of the supposed 

fossil Algn liave no claim to bo regarded as authentic iccords of 
this class of Thallophyfos (Seward, 1898) The investigations 
of Natliorst, Williamson, and others have shown that a \try 
large pioTiortion of the casts and inipiossions attiibuted to Alge 
had m all probability a totally dittoiont origin Sonic represent 
the tiacks or burrows of worms, crustaceans, or other animals, 
others the couise of nils of water on a sandy or muddy shoie 
otheiH, again the marks left on the bottom by bodies dnfted along 
by the waves In ( asos ot doubt, evidence may be obtained from 
traces of oiganu structure, from the presenct of carbonaceous 
mattir, or as /eillcr has pointed out, by the lomains of animals 
uch as liryozoa being attac hed to the cast, showing that it 
lopnsents a solid body and not i more cavity oi furrow Em 
deuce from traces of organization is alone coiicIuhivo , tin 
})roscnce of carbonaceous mattei, though a useful indication, may 
i»e deceptive, lor the organic substamc may have heon derived 
from otlur sources than the body which left the imprtssioii 
The mere external form of the supposed Algro is rarely so char 
i( tonstio as to afford satisfactory evidence ot their nature Some 
of the bettci attested cxamnlos, among which are a few of con 
siderable interest, may now ho considciod Of Cyaiiophycoa as 
we sliould expect, the Palrcozoic remains are very doubtful 
QloiocomSy found by Renault in a (oprolite of Penman age is 
regarded by him as a Cyanophycran allied to (Uaooapsa this 
may be so but the argument winch lie draws from the absence 
of nuclei, considering the extreme rarity of recognizable nmlei 
even in the best pieserved fossil tissues, can haidlj be taken 
seriously OirvaneUa, found in Cambrian, Ordovician, and 
Silurian rocks, as well as in later deposits, ap]»ears to have 
played a prt in the origination of oolitic ro-'k structure It 
consists of minute interwoven tubular filaments and has been 
variously mteipretcd as poisibly representing tlie sheaths of a 
Cyanophycean Alga, and as constituting a Siphoiieous thallus of 
the type of the Codic» The non cellular order Siphoncse is 
fairly well represented in Palaeo/ojc strata, especially by cal 
carcous verticillate forms rofoiable to the family Dasycladeae 
the separate tubular loints of the articulated tliallus, bearing the 
I>rint8 of the whorled branches, are sometimes cylmdncal 


( irthroporella^ J cnnfporclh, Ac ), sometimes oval {Sj/ndtum) or 
Kphoiical (Oi/c^ocnaui) Ihcse forms, and others like them, go 
Silurian and Ordovician , while Gyroporella, from the 
I ern^n, is another fairlv ihaiacteiistic Siphoneous t^pe Iheie 
can be no doubt that the vciticillatt Sipnontie, a gioup much 
isolated among organisms, are among the most ancient 

lamilKH of plant^ Xne gigantic Nt niatophycus, to be dt scribed 
below, has b(ea,i||[ardcd as having Siphoucou^ athnitus I ittU 
trace of Confei vacwB has bi on found ( otift i vdts ihantramwxdtB 
apparently consisting of biam lud (ollulai filanicnts, may p« rhaps 
represent a Cainbriun (onfirvoid from flit 

Culm of Russia in whuh tin tilamtiits are iinitid to ioiui 
lumispheiical oi globulai tufts, has been conifuuid b\ Kdiai It to 
a Cheefophora This la ono ol tlie somtwuat doubtful Alga 
OKurnng in boghcid coal oi torbaiiiti a t arliomu t ous rock the 
natuic of whuh has lucii much di puCd lu flic law coin ts as 
well as m scuntific hti ratine Tht bogiu id of Siotlaiid Autuii 
and Now South Wales m ugiirdtd hy KciiauU and lintiaiid as 
mainly composed of mdatmous Algo {J ila M\d Jmnsihm), Imving 
a liollow, saccate tliallus fonmd of a singk lajci of cells It is 
difticult to believe that a body toniaiiimg 65 per tint of caiboii 
can be so hugely made up of gelatinous Algo* iii a touiiiaiafivtly 
little altered condition , tvtn the oiganu ualiirt of llic Hiip]>osid 
thalli IS not absolutely beyond doubt Staiccl\ anything is 
known ot Paheo/oic Iloiidtic Suhnopoya^ ranging from tin 
Oidoviciaii to the Jurassic, nsembks, in the stuictiiro of its 
thallus, with dchnito zones ot giowtli (oiallimuca such as 
I ithotharmiioyi, and nm> probably he ot the same iiaturt A 
brimhcd fiUmentous organism fiom the 1 owtr Caiboniftrous ol 
Scotland, desmbid by Kidstoii imdtr the nanio of Jlytlioticphfi 
uoM/rtwuwsts shows some rtinains of tillulai strut tiiro, and may 
orobably bi a tuie Algi, resembling some of the filanuntoiis 
rlondta in lialut 

Apait fiom the multitude of supposed fossil Algie dcsciilud as 
“ I utoids, but usually not of Algal naturt , and iit v ( i prost ntiiig 
deterimriable chaiactf rs vciy littk umains that tan }»e iclcrred 
to Palio/oic Blown Alga llu most sinking of all fossil Algo' 
however, JSimitophycu^t may possibly be a Phuopbjitaii flie 
fust species of the genus, Istmntophycu^ I oqaxit, was discoviicd 
by Dawson in 1856 in the I ower and Middle Devonian ot Canada, 
and was desinbod by him ns a Conifer under the name of 
] i ototajLXtca C^airuthers, howcvci, in 1872 tslablishcd its Algal 

nitiirc and gave it tht more apjiropnito name of Nenialophi/iva 
In N Loyani the stem, which is found in a siluihcd state, may 
Ih as much as 3 feet in diamcttr The tissue is made uj> ol 
laigo, unst ptato occasionally blanching tubes, with an undulating 
vortical tourso among which mucli smaller tubes art irregularly 
mttrwovcn Radially )dactd gaps m the tissue (tironoously 
luterprttod at first as mtdiillary rays hut siibstqucntly inon 
aptly com]»arcd to the air si»acos of large Algo ) t ontaiii v cry 
tUMirse liyplia, which hen branch nion fictly than clstwlien 
The concentric rings of growth, whuh foini a t haiacttnstic 
ftatme, are duo to piiiodic variations in tlu size of the larger 
tubes Transverse septa have ott isionally but rarely, been 
detected in the smalhr hjiduc Ptiiliallow maintains that thtse 
smalloi tubes arise as branches fiom the largei, but otlui ob 
seivcis liave faikd to tonfirm this hi N Mtmin fiom tlu 
Sihuian (Wcnlock) of Soutli Wales, dcsoiibtd hy Bail)or time is 
no sharp differentiation of the two kinds oi tubes they uie 
rarely observed to branch, except in tin gaps winch in this 
species are not radiall} directiu In N Orfoni (Ponliallow) 
fiom the Devonian ot Canada, the tubes an quite uniform, and 
thire are no spaces oi lomentru lings The tubes have their 
tavity dilaitd at inlcivals, and Pcnliillow has thcicfoie torn 
paied tlum with the Iruinptt hyjba ot I aimnanactie, but no 
tiaiisveiso septa aic an'vwlun visible Sevnal othtr spctits 
liave been deseiibtd ( arrutheis iom]>aitd the usually non 
telluUr stnutim of IWuiatophifLUS with that ot Sijdioiita such 
as Jlahmcda wink niogni/ing tlic ]MuntH of restmblaiue to 
Laminanacc'e (c y , 1 exwma) in tin dimensions of tin stem and 
its concentric nngs of growth I attr writers, iiifhitiicid by the 
occasional ociuiniue of tiansveisc walls in tlie smaller hyphse, 
have laid riion stress on I aminaiiaccous afFinitits Tlie existence 
of these gigiiitu Algi in Palau/oic times, attested by surli well 
preserved spfcimens is a tact ot great intcnsi, tnough their 
systematic j»osit*on is still an o]>en question Jmhytlteca, a 
sjiherical organism usually about the size of a small ]iea found 
in locks of Sihnian and Devonian ago, has been mm Ii iiivosti 
gated and discussed without any decisive light liaving liecn 
thrown on its nature It was once regarded as tonne ekd with 
Nematophyc\i*i (with winch it sometimes occurs in association), 
possiblv us its fuictification lor tins view, liovvevei then is 
noeviaente though tlie tissues ot the two fossils aic Homewhat 
similar Pachythcra is formed of cellular filaments resembling 
those of a ( fadophora, irregularly interwoven in the ceniral 
region radiating towards the periphery, and often forked In 
one case the spherical thallus was found seated in a cup like 
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m c ptarle There can be little doubt of the Algal nature of the 
ro9»il but beyond this it is impoHHiblc at present to carry its 
determination 

On the whole, it cannot be said that the Paheozoic remains 
have as yet thrown iniuh light on the ovolnUMi of the Algn? 
though we may not be prcjiarod to uiamtfhl^ iMth /eillcr, that 
plants of this (lass apjxar never to have tiaiMki^ a form very 
dilferont from that which tluy present at the p'reSont day 

The first evideiue foi the existence of Palieozoic Bacteiia was 
obtained in 1879 hy Van licghem, who found that in silicilud 
A / i vegetable remains from the (oal Mtasurts of St 
acera Etienne the cellulose membranes showed traces of 
Hulijcction to butyric fermentation, such as is pioducid at the 
present day by hacdlm Amylobarter he also claimtd to ha\e 
(Ictcctod the organism itsdf SiiKO that tirm a nuinbci of fossil 
Ha( teria, mainly fiom Palcco/oic strata, have bci n described by 
Rf nault, ot( urriug in all kinds of lo«Hili/<d veg« talile and animal 
debris The supposed Micrococci pifsdit little tint is character 
istn , the more delimto, rod lik< loiin of the Lacilli offtis a 
hitter means of recognition though In fiotn an iiiiallihh one 
111 a few (ases dark gr mules suggistivi ol tudospores, have been 
found within tin rods On the whole tin oicurnmc of Ha( teria 
in Pal«o/oi( times —so ]»iol)ahl( o pnun— may be taken as eslab 
lishid thougli the atb nij»t to disirmiiiiate species among them 
IS iMohahly futile 

riiugi woie no doubt abundant among Palicozoic \(gitation 
III oxaminiiig the iisf uos ol fossil jilants of that cjiocli, nothing is 
- . moio common than to meet with mycelial hyidia in 

and among tin (ills, in many cists the liyjiha arc 
septate showin„ that th( bight r Jningi (Myromycetes), as dis 
tinguished fiom the inoic algoid Phyt oniycetes, ah eady existed 
An (iidopliytic J'ungus of the latter gioup {Pervnospontes anti 
quartun, VV Smith) heai vtry definite terminal, oi iiitort al iiy, 
Hpheiital vt sides winch may piohahly he legartlcd as npio 
duitue organs —dilii I oogoma or spoiangii A minute hiingus 
helling Kpoiangia found by Ut nault in the wood of a Jtpi 
diHicndroiif and named by film Ooihiftniim kpulotfoiduy is n 
firicil with much ])!ohability to the ( hyindimtc Smill sjams 
almost certainly those of Vungi are \ cry common in the nctnhed 
tissues of Pal i o/oit plants Sphont al sacs, he iring forked sjum s, 
dt scribed hy Williamson undci tht name oi /yqu^ponUSy an 
fre(|uent, usually in an isolated state Mi St w ud howovci, his 
fouiitl a /ygospoiitos i\i ntu^ teiininatiiig an appaicnily fungal 
hypha he suggtsts a possible eornparison with tlie mould ^fwem 
Bodies closely usimhling the [nntheMa of Snheiiaccous hungi 
have often bet ii ohs* ind tm imjut ssuuis of I aliio/oic plants, and 
may probably belong to tht grouj) indu itod Conceptadts con 
tainiiig Bpoios and stiongly suggesting the jentbocia ot some 
Pyronomyi etouH Iniiigus have ueently been found in potrihed 
material, on the leaves ol an Alcthoptcri^ vvhidi apptais to have 
undergone dtcay lx fon fossili/ation sot in Ihe f( vv and incom 
plete dita which we at piosont possess as to l*alieo/oi( Iningi do 
not as yet justify any infoieiucs as to the t volution of thtst 
plants The wiitor is not aware ol any evidence tor the octui 
reme of l*ahio/uic Licluns 

Till iniiioitant doss of the Bryophyta, which, on 
thtoretical grounds, is (ommonly regarded as more priini 
tivc than the Ptoridopliyta, is as yet scaitdy 
* leprc seated among known fossils of Palao/oie 
age In thoLowci tVrhonileroiis of Stotland Mr Kidston 
has found several spccnncus of a largo diehotomous 
tliallus, with a very distimt midiib , the sptcimens, 
uftrrtd to th( provisional genus Manhantitc'*, mudi 
rescmlilc the larger thalloid Liverworts ►SniiiUr fossils 
have 1)1 on deserihod fiom still ohh r roeks In ono or two 
e ises Palio/oie ])]ants, resembling the tiiic Mosses in 
habit, have btcii discovered, the best cMinple is the 
polijtnchivim of P( nault and Zeillcr, from the 
Coal Measures of Commeiitr) Tn theabsiiue, however, 
both of u productive organs and of anatouueal structuie, 
it (iinnot bo said that there is at present condusivc 
evidence foi the existence of either llepatieie or Musci in 
Pala o/oic times 

Our knowledge of tho Vascular CV}ptogams of the 
Palaozoic period is moie extensive than ot any other 
class of iilants, and in f\ct it is heie that tho 
i ' ontology first becomes of cssen 

opny a importance to the botanist They extend 

kick through tho Devonian, possibly to the Silurian system, 
but the 8}steniatic summary now to be given is based 


primarily on the rich matenals afforded by the Carbon 
iferous and Permian formations, from winch our detailed 
knowledge of Palaeozoic plants has been chiefly derived 

In addition to the three classes, Equisetales, Lyco- 
podiales, and b ilicales, under which recent Pteridophy tes 
nituially group themselves, a fourth class, Sphenophyl laics, 
existed in Palaeozoic times, related to the Horsetails on 
the one side and to the Club-mosses on the other, but 
with peculmiities of its own demanding an independent 
jiosition Wo further find that, whereas the berns of the 
present day form a well defined and even isolated class, 
this was not the case at the tunc when the Primary rocks 
were deposited A consideiabli number of Palajozoic 
plants, showing evident affinity to Ferns, have proved to 
exhibit at tlie same time characters common to Gymno 
Bjierms, especially (^ycads This iiiteiesting group of 
plants will be treated as an apjitndix to the b ilicales, 
under Potonic^'s name of Cycadofilicc s The arrangement 
which wo shall adojit foi the Paltcozoic Pteridophy ta is 
therefore as follow s — 

I Etjui^ttahs 
II Sphenoph i/llales 

III J ycopodialcs 

IV Fihtaks, with the Cf/cado /litres 

Tho last named group ajipeais to foim the natural tran- 
sition to the Gjmnosjierms which follow We must bear 
111 mind that thionghout the Palaozoic peiiod, and indeed 
far bejoud it, Vasciilir plants, fir as tlie existing 
cvickme shows, weio re])iesented only by the Pteiidophyta 
and Ci!}mnospeims Although the histoiy of the Anglo 
spcims may probably go much faitlier back than present 
letoids show, it is ceitain that they played no consult lable 
])art in Palio/oic \egttation Consequently, the PUn 
dophytes and Gjmnosjierms had the held to them‘^tlves, 
so lai as regauls tlie higher plants, and filled jilaces m 
natuie whith have now for the most part been seized on 
by lamilitH of inoie modern origin Heme it is iieit 
hui prising to hnd tliat the early Vascular Ciyptogams 
were, beyond comparison, moie varied and more highly 
oiganizcci than then displaced and often degiaded sue 
ctssois It 18 among the fossils of the Pilao/oic rocks 
that we hrst leain tho possibilities of Ptendophylic 
organi/ation 

I Lyuisetales — This class, represented in the rceent 
Flora by the single genus hqnisetum^ with about twenty 
sjieties, was one of the dominant gioups of plants in Car 
bonifcrous times The Calainariese, now known to have 
been the chief Palaeozoic representatives of the Horsetail 
stock, attained the dimensions of trees, leaching, accord 
iiig to Gland’ bury, a height of fiom 30 to 60 metres, and 
show m all icspeets a higher and moie \'\ried organization 
than their recent successors 

Iheii rt mains otem in tliiee principal forms of )»r( servation 
(1) taibonaceous imprtabions of tho Itafy bianchts, the iriutifi 
cations and other partb , (2) tasts of tlu sUm , these aie usually 
inttrnal or medulla? y casts ua described above Around the 
cast the oiganic lissuts may be re]»re8ciited by a caibonaceous 
liytr on the outer surfat t of which the (\lernal Icatuies, such 
as the rt mains of leaves, tan sometimes ho traced More usually, 
however, the carbonaceous film is thin and merely shows the 
mi pi ess of tho medullary cast within , (d) petiified specimens of 
all paits— stem, roots, leaves, and Iructifit ations — showing the 
Intel iial strut tiire more oi less pcifoctly jiiesorved The correla 
tion of these vaiious remains presents considerable difhculties 
Casts suiiounded by wood, with its structnrt. prescived, have 
Komt times bnn lonnd, and have establishtd then true relations 
Iho position of the branches is shown both on casts and in 
jietiimd specimens and his htlped in their identification, while 
the pttufied remains sometimes show enough of the external 
chiracttrs to allow ot then correlation with impressions Fruc 
tifications have often httn found m connexion with leafy shoots, 
and tho anatomical structure ot the axis in sterile and fertile 
specimens has proved a valuable means ol identification 
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In liabit the CalamaneiB appear to have borne, on the whole, 
a general reBemblance to the recent Equisetaceffi, m spite of their 
enormously greater bulk The leaves were constantly in whorls, 
and were usually of comparatively small size and of simple form 
In the oldest known Oalamanan, however, Archmcalamitcs 
(Devonian and Lower Carboniferous), the leaves were repeatedly 
forked There is evidence that in some, at least, of the Calam 
ariose the leaves of each verticil were united at the base to form 
a sheath The free lamina, however, was always considerably 
more developed than in the recent family , in form it was usually 
linear, or narrowly lanceolate Dilferent genera have boon 
founded on leaf bearing branches of Oalamaiieie, apart from 
ArchoEocalamites^ already mentioned, and Autophylhtea (Grand 
Lury), in both of which the leaves were dichotomous, we have 
Annulanay AsterophyllUeSf and CaluTnovladus (in Giand Lury s 
limited sense), with simple leaves In some species o( Annulana 
the extremely delicate ultimate twigs bearing whorls of small 
lanceolate leaves, give a characteristic habit, suggesting that 
they may have belonged to herbaceous plants , other Animlaritt*, 
however, have boon truid with coitaiuty into connexion VMth 
the stems of large Calaraitos In AstirophyllitiSf the generic 
distinction of which from Annulana is not always clear, the 
narrow linear loaves aro in crowded whorls, and the ultimate 
branches distichously ananged , in the of Grand* 

Lury — oharactciistic of the Upper Coal Measures — the whorls are 
more lemoto, and the twigs jiolystichous iii arrangement In all 
those groups a leaf sheath has hoen rocogmzcd 

The distribution of the brinchos on the mam stem shows 
considerable variations, on wlii< h geiiori. or sub genera have been 
tounded by 0 E Weiss In Auhoiocalamitcs^ which ccilainly 
deserves generic rank, the brauchts may occur on every node, 
but only in certain parts of the stem, the nhs of suciessive 
internodos do not alternate, but are continuous, indicating that 
the leaves were su])ci posed Using CalainUe^, as a generic name 

for all those Calamaiiin stonis in which the ribs alternate at the 
nodes, we have, on Weiss s system, the following sub genera — • 
Siylocalambte% blanches raie and irrogulirly an vngtd , Gala 
mitina, branches in regular verticils, limited to ccriam nodis, 
which surmount specially short internodos , hucalamiieSf branches 
present on every node Those distinctions can be rccogni/cd on 
petrified spocirauis, as well as on the casts, but their taxonomic 
value 18 somewhat doubtful In many Calamites there is e\i 
donee that the aerial stem sprang from a horizontal rhizome, as 
in the common species 0 (Stylocalamiks) Suciom, in other 
speciraons the aerial stem had an independent, rooting base 
The axiatomloal struoture of all parts of the plant is now known 
m various Calamariete, thanks more especially to the work of 
Williamson in h nglaud and of Renault in r ranee 1 he stem has a 
structure winch may be briefly characterized as that of nuJi^uisetum 
with secondary giowth m thickness (tig 1, Plate) The usually 
fistular pith is surroundi d by a ring of collateral vascular bundle s 
(see Anatomy of Pianib, and rrKuiPOPHYi \), each of which, 
with rare exceptions, has an intercellular canal at its inner edge 
containing the disorganized spiral tracheae, just as in the recent 
genus The cortex is often preserved , in certain cases it was 
btiengthened by hypodoriiial strands of fibres, as in fqiiiseium 
It IS only in the rare oases where a very young twig is presined 
that the primary structure of the stem is found unaitoroa In all 
the larger specimens a broad zone of wood, with its elements in 
radial senes, had been added This secondary wooil, in the true 
Calamites {Arthropity%Goop\)ert\ has a simple stiiieture lompar 
able to that of the simplest Coniferous woods it is made up 
entirely of radial bands of tracheides interspersed with medullary 
rays The pitting of the tracheides is more or loss scalaiiform m 
character, and is limited to the radial walls In favouiahle cases 
remains of the cambium are found on the outer border of the 
wood, and phloem is also ])resent in the normal position, though 
it does not seem to have attained any considerable thickness In 
the old stems the primary cortex was replaced by pondoim, giving 
rise to a thick mass of bark The above description applies to 
the stems of Calaymtea in the narrower sense {Arthropttya of the 
I'ronch authois) to which the specimens from the British Coal 
Measures mostly belong Arehoaocalamitea ajipears to have had a 
similar structure, but in some speciraons from the Lower Carbon 
ifoious of Burntisland, perhaps referable to this genus, centn 
petal wood was picsent in the stem In Calamodendron (Upper 
Coal Measures) the wckxI has a more complex struetuio than m 
CalamUes, the principal rays including radial tracts of fibrous 
tissue, in addition to the usual jiarenchyma Arfhrodendron 
(Lower Coal Measures) approaches ualamodendron in this respect 
The longitudinal course of the vascular bundles an<i thoiri elation 
to the leaves in Calamanue generally followed the hqmaetum type, 
though more variable and sometimes more complex The attach 
iiient of the branches was immediately above the node, and usually 
between two foliar traces, as in tl e recent genus Where the 
stnioturo of the leaves is preserved it proves to be of an extremely 
simple typo , the narrow lamina is traversed by a single vascular 


bundle, separated by a sheath from the surrounding palisadt 
parenchyma Stomata of the usual structure have been detected 
in the epidermis 

The roots (formo^Jy d( scribed as a separate genus, ^s^rowyc^on) 
were borne dircclfly on tin nodes not on sliort lateral branclus as 
\n Aquxaetum They are of siimlar structuK in all Known Cala 
manofle, the main roots having a large pilh while the rootlets 
had little or none The structure is in all respictsthit tvpual 
of roots, as shown by the centripetal jniniirj wood ind tin 
alternation of xylem and phloem groups obs( r\ »bk m o\t optionally 
favourable young sptcimeiis A stnking It ilurt is the nte 
ot largo, radiating inlorctllular cav it n s in tin. coitfv sull( tiiiff 
an aquatic habit 

A considerable numbt r of Calanianan fructifications ai < I now n, 
preserved, some as taibonactous iinjrtssions oiluia as pttutu(i 
specimens, exhibiting the iiiUtnal strut tm In man> jascs the 
cones have been found in tonm xion with hianthts bt iring ihai 
acteristic Galaniarian foliagt Almost all strfklnh ot the tala 
marieie ore constructed on the siiiu gtmral huts as those of 
tquisetunif with which some ague exadly m im)st howoct, 
the organization was more the lomiikxit) tonsistin^ in 

the intercalation of whoils ot steiile brads bttwttn thost ol tlie 
s])orangiophoros In several cases htbiospoiy uiiKiiown among 
lecent Equisotace®, has hetn dcmoiistiaicd m thtii lalio/on 
iLpresentativcs 

lour mam types of structure may hi distinguished among 
Calimarian strobili 

1 6 k ys, Sch impel Hire the whoils ot ])cltiti spor 

angiophores alternate re^ulaily viith thost ot sttiiK bracts, the 
lormer being inserted on the axis 
midway between the latter (hig 
Z) Iho sporangiophores, which 
aio usually half as numerous in 
eieh verticil as the bracts have 
the same form as in J qaischtm^ 
but each bears four spoiangia 
onl> Ihe siKires art frequently 
found to be still united m tet 
rads In some species, e (f , tlie 
British C hinneyana^ numerous 
8 p(( miens have been examined 
and only one kind ot spore oh 
served , hero, then, there is a 
strong preBum]>tion that the 
species was homosporous In 
other cases, however, e y , C * 
casheanay Will , two kinds of ^ 
spore occur, m different spur 
aimia, but on the same strobilus 
aucl even on the same sporangio 
phorc The megaspores, of which 1 lo 
there are many in the megaspor 
aiigium, have a diameter about 
three times that of the micro 
spores The abortion of certain 
HpoiOB, which IS known to have 
taken place both m the homo 
sporous U hinneyaiia nnd m the imgasporangia of ( (tna 

may throw some light on the oiigm ol the In tc losporoiis condition 
'Jho bracts were sometimes coluituL m their lower jiait (c y ( 
binneyana)^ sometimes free (r q , C Lwjmqi) , m all cases tlieir 
free extremities formed a piotoetion to the fcitilo whorl above 
In some Continental s])ecies(f y , C Ciand J anf(, Ken ) ludial 
membranous plates hung down fiom each vertu il ol bracts luiming 
compartments in which the subjacent spoiangiophoies wrie cii 
closed The anatomy of the axis is e sse nti tllj similar to that ol a 
young Calanianan twig, with some van itions in detail Strobili 
of the Calamostach ys typo oeeur m connexion both with Anna 
lay la and AsterophylhUs foliage 

2 ralceostachyay Weiss Htio, as m the previous genus, sterile 
and fertile verticils arc ranged alternately on the axis of the cone 
The only difforeueo is that m ralaostathya the sporangiojihorts 
instead of standiiig midway between the wiiorls ot brads, are 
inserted inimodiately above them, springing as it were, from tlm 
axil of the storije verticil (Ing d, A) This singular aiiaugc 
ment suggests doubts as to tlio correctness of the current mb i 
protaliem of the Ee^uisetaceous spoiaiigiophoro as a iriiditieel haf 
(cf Cheiroaty obus below) In all other respects the two gmeia 
agree , there is evidence for the occurrence of hub reisi>oiy in somu 
strobili rcterred to Paloeostachya Ihe anatemiy ot tin axis is 
that of a young branch of a ( alamite iieeoiding to ( laiid h ui} 
the PaloAintachya fructification was most eomnionly assoe late d w ith 
Asterophylhtca foliage The external aspect ot a I ahro^tackyu is 
shown m Fig 4 (Plate) 

3 Equxatium type of strobilus In eertam cases the strobili of 
Palwozoic Calamarie^e appear to have had essentially the ^amo 
organization as in the recent genus, the axis hearing sporangio 



( ihm( ich bi i}.,rainmatic 
loiigitiuiinal H( rtioii of tho e lUO 
showinK tlio axiM (aj) bianiif., alter 
nato whorls of biuets (h) nud 
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their BporaiiKia (/tw) 1 h upturiM d 
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phon 8 only, without intenalated bracts It is remarkable that 
iriu tilicationH of tins kind haie been found by Ilcnault inclose 
asHodiition wiili the most ancient of the Calamario®—^ rcAtro 
(aJannfrs In tlnse ntrolnh tlio p( Itatc Bcalcs, like the \ egctativi 
baves of the ]>lant, ait in BuntrpOHed virtu ils , «ach appeara to 
Ijave borne four spirangia (Fig 3, IJ) Other cones, lioMcvor, 
nanuly, tboso kno\\n aa Pothonfen, have also been attributed on 
good grounds to llie grims Archa ocalamiles , they are long 



1 K II A hihi)tah)i(t l>iu(;rtininntu lonKitudliiAl sm lUm of cono showing 
Uio nxm (ftj) l)(jinn^, tlio bnuts (/») with SjK)ranf,i()j>horoH (^j)) 

Npuiidiit, Iiom tin ir ttxiN t>m «p runf m JJ AyihamKiinmiht I iirt ( f 
( )in hli imiuk tli« luls {ax) boKim^, TulUto 8i)owrij,iopliore« without 
liactH sm hiKjiangia {After Imnault ) (StoW, Marfin ) 


Htiobili roiiHtru tnl at intinals, and it is probable that here the 
hu<(«Hsi(>n ot iiitile Hpoiangiojdtoios was interrupt! d Info and 
Hull b) llu intiK-alation ol httriln bricts Cones from the 
Middle ( oal Miasuies, desenbod b^ Ividslon iinhr the iiann ot 
J ijui^tctinn Jl( minqanVh but piolulily btlonging to one ot the 

< iluiuuuft buir a atrikiiig external rtaeinblaneo to those of a 
U( ( nt J <jiasitu7n 

I ( iinfulana AN eiss This foim ot ptiobilus, from the Coil 
Miasuus oi (b nuany is iinpeifiitly known and its relation to 

< iiIiTiiariMc not bijoiid doubt In tlie lax stiobili the Hpoiangio 
plioKH wbuli aio not jultate, but htraj) sliapid, wiio Imuik, 
uuoiding to A\ iiss immediati ly hehm the ^eltKIls of bracts, the 
jinsition thus bung the loxeise ot that lu J alcLOStnehya 

11k rdio/oic Cbtliunaiii i, though so far surpassing 
rmiil lopiisi tact 1 , ladh in ht ituio and roinjde\ity ot 
oig uu/ dion, til ai 1} hi longt d to tin. same class of Vascular 

< i\j)lo^aius Tin u IS no satisfat toiy o\uU ncc for attii 
bating l‘li UK logaiiiu athnitus to any mtmhirs of the 
gioup, and llu Mtw, of wliith 'Williamson was tlio tbuf 
uilvoiati tint 11k> foini a bomogciitous CVjptogainic 
ianiih IS now fullv cstihlislud 

II — The (liss of Sp1ienophifUal(\ as 
known to Us at i»Rstnt, is of limittd extent, uiihrating 
the two g( lit n Sphnnojihylhun and Chetfo^trohnSf whuli 
may ser\t as t\pts of two iamilits within f^ie class The 
thaiatltra of SphtuophyUuin aic known with some com 
jdittness, wliili our kiuotkdgo of (luuiMiohu'H&coniuKd 
to the fiuetibcation , tlu foiinei will therefore bo described 
lust 

1 Sphenophyllam — llu gums Sphetiop?iyUumf of which a 
numbn of ftpoties have bien dowribtd, langing probably from 
the Middle Devonian, through the CaiboniferoUM, to the Ptrmian, 
eonsisltd of herbaceous jilants ot moderate dimensions The 
long sloiub r stems, soniowhaL tumid at the nodes, were ribbed, 
the ribs running coutmuously through the nodes, a fact correlated 


with the superposition of the whorled leaves, the number of 
which m each vortieil was some multiple of 3, and usually 6 
In the species on which the genus was founded the leaves, as the 
generic name implies are cimoate, entno, or toothed on their 
anterior margin , ^ in other cases they are deeply di\ ided 
by dichotomy into narrow segments, or the whorl consists of a 
larger number (up to 21) ot apparently simple, linear leaves, 
whuh may represent the segments of a smalior number The 
diffirent forms of leaf may occur on the same plant, the deeply 
divided foliage often chaiacteii/ing the mam stem, while the 
cuneati Icavis were boine on lateral shoots A comparison, 
formerly suggmtcd, with the two forms of leaf in Batrachian 
Ranunculi has not proved to hold good , the idea of an anuatic 
hibit IS contradicted by the anatomical structure, ana the 
bypothems that the jilants were of scandciit growth is more 
jnobablc The stki les of ^phniophyllum have a graceful appear 
aiK 0 , wliK h has neon coinjiared with that of the trailing Galiiuns 
of herlgcrows Brandies sprang from the nixlcs, thougJi jierbaps 
not truly axillary in position The ioikr, more or less sharply 
dillcrenliatfd, terminated certain of the branches 

The anatomy of the stem of ^phenophyllumt investigated by 
Ilcnault, Williinison, and others, is highly chaiactcristic (hig 5, 
Plait) The stem is tiavcisid by a single stele, with solid wood 
without pith, the primary xyhm is tiiaiigular in section, the 
spiral clcniints foniuiig one or two groups at each angle, while the 
phloem oc( ujtitd tlio bays so that the structure resembles that of 
a triarch root The leaf irate bundles starttd from the angles of 
the 8t(k and foikcd, in passing through the cortex, to supply 
the \t ins of the leaf, or its subdivisions The cortex was docjily 
furrowed on its outer suifice Ihe primaiy structure is only 
found unaltcud in tlio youngest stems, secondary growth by 
means of a (ambium mi in very eaily xylem being formctl 
inteinally nivl j»bloLm cxUinallyin a pi rfcclly normal manner 
At tlio same time a dcrpscattd pcridtriii arose, by which tlio 
piimaiy t oiltx was soon cntirdycut ofl The set ondary wood 
in the lowtr C aibonifeious species, A msir/wc, has scalanform 
tracbeidcs, and is travtrsoil by regular niedullary rays, but iii 
the forms from later lioii/oua the tracbeidcs are reticulatoly 
]>ittcd, and the lays are for the most )>art leplated by a network 
of xyhm parenchyma There are no recent stems with a structure 
hko that of Sphenophyllum so far as the piimary structure is 
(oiicorned, the nearest approach is among the I siloUcVy with 
which other cliaractcrs intlieato some aflinity The diarch roots 
of a tSphenophyllum have been described by Renault, who has 
also investigated the leaves they were stiongly constructttl 
mtdianually and traviistd by skiidcr vascular bundles branch 
mg dichotomousl) 

J^ructificalwn — Williamson tlioioughly worked out, in petrified 
specimens, the org im^satioii of a tone which lie named Jiowmanitrs 
Ikmmni it was substtjueiitly 
cUmonstrated b) /tilkr that this 
Iriictihi ilion belonged to a Sphe 
nophyllam, the cones of the well 
known sptcies A cima/vhtim 


having a practically idaiUeal 
htrueturc The typo of 


> of frut tifiea 
lion described by Williamson and 
now uamtd Sphciwphyllum Vau 
soni consists ot long t ylindru al 
e out s, in t xtci nal habit not unlike 
those of some Galamarieap The 
axis, which in stiueture rtbcmhhs 
Uio vegetative stc m in its piimaiy 
eondition, beais numerous vei 
tuils of biatts those ot oath 
vtrlicil being colitrent in their 
lower part, so as to foim a disc 
or tup from tin niar^^m of wbuh 
the frto limbs of tlu hi lets aiisc 
Jho sporangia, vvliieh arc about 
twice as numoious as the biaets, 
are seated singly on pedicels or 
sporangiophores sjuinging from 
tlie upper surface of llio bract 
xcrticu, near its inscitioii on the 
axis (tig 6) As a lulo two spoi 
angiojihores belong to oath biact 
The sporangium is attached to 
the enlarged distal end of its pedicel, from which it hangs 
down, so as to suggest an aiiitiopous ovule on its funiculus 
Deluscenco ajipcars to liavo taken place at the free end of the 
HjKirangium , the spores are numerous, and, so far as observed, of 
one kind onl} t ach sporangiophore is traversed throughout its 
length by a vascular bundle connected with that which supplies 
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the fiabtending bract This form of ftructification appears, from 
Zeillers researolies, to have been common to several species ot 
hphenophyllum, but others show important differences Thus 
Sowmanties BtHnert, a fructification fully investigated by Solms 
Laubach, differs from S J)aw8ont in the fact that each sporangio 
phore bears two sporangia, attached to a distal expansion 
approaching the peltate scale of the Equisetalcs It is thus 
proved that the sporangiophore is not a mere sporangial stalk 
but a distinct organ, in all probability representing a ventral 
lobe of the subtending bract In Sphenophyllum vnajua, where 
the cones are less sharply defined, the forked bract bears a group 
of four sporangia, but their mode of insertion has not yet boon 
made out 

2 ChetroatroheoR — The family Cheirostrohem is only known from 
a petrified fructification {Cheiroatrobus pettycuremia) d< rived from 
the Lower Carboniferous of Burntisland in Scotland The c\ 
collence of the preservation has, however, rendered it possible to 
investigate the complex structure in detail The cone is of 
largo size — 3 5 cm in diameter , the stout axis bears numerous 
whorls of compound sporoidiylls, the members of successive 
verticils being superposed The sporophylls, of whicli there aio 
twelve in a whorl, are each composed of six segments, three 
being inferior or dorsal, and three superior or ventral The 
dorsal segments are sterile, corresponding to the bracts of Spheno 
phylluvi Dawsonif while the ventral segiiunts constitute peltate 
sporangiophores, each bcaiing four sporangia, just as in a 
Calamanan fruetificatiou (Iig 7) The great length and 



Fio 7 ^’^CKeiroHrotm Diagram of cone the upper part In tranaverBe the 
lower in longitudinal section In the transverse set tiuu six sporophylls 
each showing three segments are represented bva^ section through 
stonle segments bp b section through sporangiopnoros , laminte of 
slprilo segments / peltate expansions of sporangioi)horts . m sporangia 
f b vascular bumlles cy stele of axis (Ax) In the lougitudinal section 
tlio corresponding parts are shown (Sco« **btudies ) 

slender proportions of the segments (^ivo the cone a peculiar 
charactir, but the relations of position appear to leave no 
doubt as to the homologies with the fructification of bjditno 
phylleic , as ngards the snorangiophores, Bownianiten I omen 
occupies exactly the middle place between S Dawsom and 
Chetrostrobus The axis of the cone in Chetrostrobus contains 
a dodccarch stole, with solid wood, from the anghs ot which 
vascular bundles pass out, dividing in the cortex, to supply the 
various segments of the sporophylls In the peduncle of the 
strobilus secondary tissues are formed While the anatomy has 
a somewhat Lycoiiodiacoous character, the arrangement ot the 
appendages is altogether that of the Sphenojihylleaj , at the same 
time Calamanan affinities are indicated by the characters ot the 
sporangiophores and sporangia 

The Sphenophyllales as a whole are best regarded as a 
synthetic group, combining the characters of the Lycopods 
and Equisetaks, while showing marked peculiarities of 
their own Among existing plants their nearest affinities 
would appear to be with the Fsiloteae, as indicated not 


merely by the anatomy, but much more strongly by the 
way in which the sporangia are borne There is good 
reason to believe that the ventral synangium of the 
Psiioteo) corresponds to the ventral sporangiophore with 
its sporangia in the Bphenojihy Hales Proft ssor Thomas 
of New Zealand has brought forward some luteiesting 
variations in Tmesipteris which appear to allord additional 
support to this view 

III Lycopodmlea — In Pakozon ages the Lycopods 
formed one of the dominant groups of plants, reinurkiblo 
alike for the numlier of spfcits and foi the gruit stature 
which many of them attained Tht best known of the 
Palaeozoic Lycopods were trees, nadiing 100 feet oi more 
in height, but side by side with these gigantu rt prise iitn 
tives of the class, small herbaceous Club mosses, resembling 
those of the present day, also occui re el Bro idly spt aking, 
the Palaeozoic Lycopods, whatever their dime nsjoiis, sliow 
a general agreement m habit and strmtuie witli our living 
forms, though often attaining a much liigliei grade of 
organization We will first take the arboreseent Lycopods, 
as in every respect the more important group Tliey nny 
all be classed under the one family Lepielodcndre e, wliieli 
IS here taken to include Sufdlaria 


I Lep^dodendrece — Tlio genus I eptdodendron w itli ^ f ry iiiinu i ous 
species, ranging from the Devonian to the JVriniaii consist! d f I 
trees, with a tall upright sliaft, boinng a di use ciown ot dn no 
tomoiis branches, clothed with simple narrow Ji vv^'s rangt d in 
Humo complex spiral phyllotaxis In some cases the loliigi ih 
preserved ntu more often, howcvci, csjMdally in tlie mam 
stem and larger hramhts, the leaves had been slml b iviii,, 
behind them their w us and ptrsisUiit basis, on winch the 
( harac^ieristn sculpturing of the Le]>idodciidionl suihu c dt ]>« nds 
The eouLS, often ot large size, vvtie cither biminal on ciitani ol 
the smaller twigs or burnt literally on bp! ( id brain In s ot < on 
siderable dimensions In the liitUr eabo tin coins luv! Iclt 
pcculi ir marks on the hi tile brinclns, loi wlinh sjMcial gi in 1 1 
haao been founded At its biso the nidiii bicm toimiiiiUil m 
dichotomous roots or rhi/opliorcs, bcanng iiiinn lous rooil« ts 1 o 
those unde rground organs the name ^tupnmKi is ajifdnd , tiny 
aro not clearly distinguishable from tlie corn spondiii,^ pirts ol 
Sigillana Tlio numerous descril)i d sp! c n s ol / ipidodnid) on uro 
founded on the peculiarities of tlio leaf cushions ami stais as 
sbown on casts or imprc ssions of the stem 1 ho usually crovvdt il 
leaf cushions are spirally arranged, and ])rc8ont no obv lous oil ho 
stiehies, thus diffciing from those of SigiUaria Laeh leal cushion 
18 slightly prominent , towards its 
upper end is the diamond shaped 
or triangular scar hit by tlio fall 
of the actual loaf (1^ ig 8) On tho 
scar are tin to punts, tho central 
one alone representing tlic vasciihii 
bundle, while tho lateral prints 
(panchnoa) mark tlie jiosition ol 
merely iiarcnchymatous strands 
In tho median line, imnudiatily 
above the leal scar, is a jiiint n 
presenting tho ligulc, or rather tho 
pit in winch it was seated On 
the flanks of tlie cushion, below g ^ 
the se ar, are two su jierfieial pri nts, (/, 07i 

perhaps eonipirablo to leiiticilH 
In the ^euus LepidopJthnos tho 
leaf cushions are more jiromiiicnt 
tlian in J epidodemlr on ^ and their 
greatest diameter is in the transverse direction , on tho oldtr 
stems tho leaf scar lies towaiels the lower side of tlie t iisliioii 
Tho genus Jiolln vdendron^ going back to the Upjier Devonian 
differs Irom Lepuiodendron in its niiiiiito leal sears and tlie 
absence of leaf ciislnons, the sears being flush with the smooth 
surface of tin? stem In tho lowei Carbomltroiis of centnil 
Russia beds of coal occur consisting of the (iiticles of a hotho 
dcndroiif which are imt fossili/ed, but lotain tin eousisUney 
and chemical composition of similar tissias in utent ])biiits, 

The anatomy of Lepvdode'tvdrmi is now well known in a numb< r 
of species , the Carboniferous rocks of Gnat Britain are isjacially 
rich in petrified speeimens, which formed the subject of William 
son s extensive investigations Tho stein is in all cases 
monostelio , in most of the forms the central cylinder underwent 
secondary growth, and the distinction between pnmaiy and 
secondary wood is very sharply marked In / Harcourtii^ how 
ever, the species earliest investigated (by Withani, 3833, and 



I ( af IwM of a J qnd xlen 
K scar k ft by the li Hi 
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Brongniart, 1837), no secondary wood has yet been found The 
nrirnary wood of Lcpidodendron forms a contmuous cylinder, not 
nroken up into distinct bundles , its development was clearly 
ccntnjKJtal, the siural elements forming more or less prominent 
peripheral groups In the larger stems of most species there was 
a central pith, but in certain ol the smaller brunches, and through 
out the stf m in some species (Z rhodumnenaef L 8elaqinovles\ 
the wood was solid A single leaf trace, usually collateral in 
structure, passid out into each leaf The pnmary strut ture of 
the stf in was thus of a sun iilo Lvcopodiaceous ty jie, i cst mbling 
on a large r scale what we iincl in the upright stem of Htla^nclla 
svivosa In most species (e g , L Belagtnotdes, L wtinschianum, 
L vcUh^imtanum) secondary growth in thickness took place, and 
secondary wood was added, in the C( ntrifugal direction, showing a 
regular radial arrangement, with medullary rays between the senes 
of trachoidos (l<ig 9) The tissue thus formed often attained a 
considerable thickness While primary plilot m can bo rccogni/ed 
with certainty in favourable cases the question of the formation 
of secondary nhloom by the cambium is not yet fully cleared up 
In the LepidiKlendron fult(jLno8mn of Williamson, shovn by its 



Fia 0 -^lepididrmlron veUhelmlanuvt Ti an s verso sot tiun of stem }> pith 
almost destroyod x *ouo of primary wood nr pmtoxylem secomlnry 
woo<l ph phWm and pork yt le hr stole of a branch jxl ptndenn lb 
loaf bases Iho pninaiy cortox botwoon stele and pendorm has ptirishod 
X {boott “ Stttdww 

leaf bases to ha\o been a Lepidophloios, the socouda^ wood is 
\cry irregulai, and lonsists largely of parenchyma The occur 
nnice of secondaiy growth in those plants, demonstrated by 
Williamsons rtsoarclus, la a point ot great interest Some 
analogy among rtctjiit I ycopods is afforded by the stem of Jso^tes, 
and by tho base of the stem in Jbclaginclla spinosa, in the fossils 
the piocoss was of a more normal type, but some of its details 
iioed lint her mi t stigation Tho cortex, often sharply diffcrcnti 
atod into sthrotio and parenchymatous zones, is bordered exter 
nally by tho ]»er'^istont leaf bases The do> olopment of poridorm 
was a constant feature, and this tissue attained a great tmeknoss, 
consisting chu Hy of a phellodorm, produced on the inner side of 
tho formative layer 

The most inten sting point in the structure of the leaf base is 
tho presence of a liguTo, like that of Jso^tea or Stlaginrllaf which 
was seated in a deep nit, opening on the upi>cr surface of the 
cushion, pist above tno insertion of the lamina Tho latter 
shows marked xnophytic adaptations , the single vasoular bundle 
was surrounded by a sheath of short trachoidos, and the stomata 
were sheltered in two deep furrows of the lower surface 
The cones of Zeptdudtndron and its immediate allies are for 
the most ])art groui»id under the name Ltpidosirohus These 
cones, varying from an me h to a foot m length, according to the 
species, were borne either on tho ordinary twigs, or on the 
special branches {Ulodendron and Balonui) above referred to 
In Ulodendron tho large circular, distichously arranged prints 
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appear to have been formed by the pressure of the bases of 
sessile cones, while in tho Halonial branches oharaoteristio of 
the genus Lcpidophlowa the tubercles mark the points of in 
sertion of podunoulate strobili. The organization of Lqrido 
Btrobus is essentially that of a Lycopodiaceons cone The axis, 
which m anatomical structure resembles a vegetative twig 
bears numerous spirally arranged sporophylls, each of whi^ 
carries a single large sporangium on its upper surface (Fig 
10) The sporopliyil, 
usually almost hori 
zontal in position, has 
an upturned lamina 
beyond the snoran 
gium, and a snorter 
dorsal lobe, so that 
the form of the whole 
IS somewhat peltate 
A ligule IB present 
immediately below tho 
lamina, its position 
showing that tho whole 
of tho elongated hon 
/ontal pcdif cl on which 
the s}>orangnim is 
stated, corresjionds to fiq lo -- Lep^iftrolmB 
the short base of a 
vtgelativo leaf Tho 
sporangia, usually of 
v( ry largo size com 
])ired with those of 
most recent 1 vconods, 

liavo a palisatlo like outer wall, and contain either an immense 
mini her of minute spores or a very small number of exceedingly 
large spores (big 10) It is vtiy doubtful whether any homo 
sporous LepidostroH existed, but there is reason to believe that 
lioro, as iu tho closely allied I cpidocarpon ^ microsporangia and 
niogasporangia were in some cases borne on different strobili In 
other species (r , in the cone attributed to the Lower Carbon 
ifcrous Lepidodeyuiron veltheimianum) the arrangement was that 
usual in Helaqindlat the microsporangia occurring above and tho 
inogasporangia below in tho same strobilus (diagram, big 10) 
The genus SpenirrUes (I owor Coal Measures) difters from Leptdo 
atrobuf mainly in the insertion of tho sporangium, vvhic h, instead 
of being attached along the whole upper siirfac o of the sporophyll 
was onfy connected with it by a small neck of tissue towards tho 
distal end The spores of this genus are cuuously winged, and 
intermediate in size betwe en the microsixiros and mogaspores of 
Lepxdostrobns , the question of homospory or hotorospory is not 
yet decided A more important deviation from ordinary Lopido 
stroboid structure is shown by tho new genus LepidocarpoUf from 
the English Coal Measures and the Lower Carboniftrous of 
Scotlandl In this fructification the organization is at first 

altogether that of a 
I epidostrobvs , in each 
megaspora ngium, 
however, only a single 
iiiegasporo came to 
maturity, occupying 
almost the whole of 
the sporangial cavity, 
but accompanied by 
tho remains of its 
three abortive sister 
cells An mtegumont 
grew up from tho 
superior surface of tho 
sporoph^ 11, completely 
enveloping the spor 
angium, except for a 
narrow crevice left 
open along the top 
In favourable cases the 
prothallus is found 
preserved, within the 
, functional megasporo 

^UpidomrponLomaxi, Dlagraminatic see « emhrvo aac and 

tionof ‘seed inplano taiiRontialtothe i>anmt emnryo sac, ana 
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strobilus sph, Bpon)phyH vb its vascular the whole appearance, 
bundle, <, Integument m micropylar crevice , especially as seen m a 
o bane, sw wall of sporauMwn membrane tancontial to 

«.g»po«. wMcUi. iUtod by tb. 

^ * remarkably seed like 

(see diagram. Fig 11) The seed like body was detached as a 
whole from the cone, and in this condition has been known for 
many years under the name of Card^ocarpon anomalum, having 
been wrongly identified w ith a true Gymnospermous seed so namoa 
by Carruthers The analogies with a seed are obvious , the chief 
difference is in the micropylo, which is not tubular, but forms a 
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long crevioe, running in • direction radial to the strobilug 
Ltpidoixirfd^ affords a sinking instance of homoplastic luodihca 
tion, for there is no reason to suppose that the Lycopods were on 
the line of descent of any existing Spermoph>te In a male 
cone, probably belonging to Leprdoearj^ Lomax%t the micro 
sporangia are provided with incomplete integuments 
Stgillana — The peat genus Stgillarutf even richer m 
** species' than Lepvmdendrony ranges throughout the Carbon 
iferous, but has not yet been detected in earlier rocks Tho 
Sigillariss, like the Lepidodendra, were large trees, but must 
have differed from those of the previous group in habit, for they 
ap[)oar to have branched sparingly or not at all, the lofty upright 
shaft terminating, like some mwern Xanthoirhma^ in a great 
sheaf of long, grass like leaves. The strobili were stalked, and 
borne on the mam stem, among the leaves The roots, or at 
least their functional representatives, resembled those of Lepido 
de-ndron The chief distim tive character of tStgillaria lies in tho 
arrangement of the leaf scars, which form oons])icuou8 vertical 
series on tho surface of the stem In one great division of tho 
genus — the Eubigillante — the stems are ribbed, each nb bearing 
a vortical row of leaf scars , tho ribbed Sigillanae were formerly 

divided into two 
sub genera — Jihyti 
dolepiSf with the 
soars on each nh 
rather widely 
spaced, and Jatm 
lana, where they 
are approximated 
and separated by 
tiansverso furrows, 
each nb thus con 
sistiiig of a serits 
d of contiguous leaf 
bases Thisdistim 
tion, however, has 
proved to have no 
constant taxouoniie 
value, for both 
arrangements may 
occur on different 
parts of the same 
specimen The 
species w ithout nbs 
— Subsigillarifc — 
Fia 12 -^igillaria Brauii Part of surface of stem were in like manner 
showing five leaf siars vf). print of vaatulai grouped under the 
Inmdlo po parichnns Ig hgulo xlj iAfUr ^ 

WHu) y I'T®. 

Clatnrarta and 



Leiodernuzrta , m tho former each scar is seated on a prominent 
cuslnon, while in the latter tho surface of tlie stem (as in hothro 
dendron) is perfectly smooth Hero also the distinction has 
proved not to hold good, S Brardi^ for example, showing both 
conditions on tho same stem All these names, however, are 
Skill in use as descriptive terms Generally, the £u8igillan» 
are characteristic of the older Carboniferous strata, tho Sub 
BigiUari® of tho Upper Coal Measures and Permian Tho leaf 
scars throughout the genus show essentially the same prints as 
in Lepidodendronf differing only m details, and here also a hgulo 
was present (l^ig 12) 

The anatomy of Stgillana is not so well known as that of 
Leptdodendron, for speeimons showing structure are rare, a fact 
which may be correlated with the infrequency of branching in 
tho genus The structure of a Clathranan Stgillana {S Menardi), 
from the Permian of Autun, was accurately described by Biong 
mart as long ago as 1839, and a similar species, S sptnuloaa 
{ = S Jiiardi) was investigated by Renault in 1875, but it was 
long before we had any trustwortny data for tho anatomy of tho 
ribbed forms This gap in our knowledge has now been partially 
filled up, owing especially to Bertrand s investigation of a spcci 
men rehjired by him to S elongata The structure of tin nnbed 
Sigillarise, as at present known, essentially resembles that of a 
medullate Lepidoaendron^ though the ring of primary wood was 
narrower Its outer margin was crenulated, the leaf traces being 
given off from the midale of each bay Secondary wood was 
formed in abundance, precisely as in most species of Leptdoden 
dnm In the Subsigillarian species S Menardt tho primary 
wood is broken up into distinct bundles, while in S spinulosa 
their separation is sometimes incomplete The secondary cortex 
or penaerm attained a great development, and in some cases 
shows considerable differentiation On the whole, the anatomy of 
Stgillana is closely related to that of the preceding group, and 
in tact a continuous senes can be traced from the anatomically 
simplest species of Leptdoderuiron to the most modified Stgillartcn 
The leaves of Stgillana are practically identical in structure with 
those of Leptdodendron 

The nature of the frnotiiloatlon of Stgillana was first satis 


factonly dctoniwned m 1884 by Zeillor, who found the character 
istic Sigillanaii leaf soars on the peduncles of certain large 
strobili {Si(fillaito8trohu<i) Ihe cones, of whiih 8t\eral species 
have been described bear a strong general rosemblanco to 1 eptdo 
strohuB^ differing somiwhat in the form ot the 8poro)>hyll8 and 
some other details Iho mogasporcs (reaching 2 mm or more in 
d ametcr) were toiind l>ing loose on tin speroph^Us by /oilier, 
the s^Kirangia containing them wcio first obstrvul by Kidston, in 
a Hjicdis from tho foal Measures ol Vorkshire 1 hat tho cones 
were heterosporous there can bo no doubt, though littlo is known 
as yot of the nucrosporangia The discovery ol isKfiUanoeb ohna 
which was tho frui tilication of SubsigiUain^ as w« il as <t tin 
nbbod siieeies, has hnally littemnmd tho qiu tion ot the atliiiitus 
of the genus, ome keenly discussed Sigii/arm is now tUaily 
proved to havo been a genus ot hot< rosporous 1 ^cojiods, witli tho 
closest affinities to Leptdodencinm 

Sfigtnarut '•—‘On present cvidi nco theio is no satisfaitorj dis 
ii notion to be drawn between tlic siibb irancau oigms ot Stgil 
larm and those of LepidodtnUron and its imnicdiato allies 
These organs, still known by the nanio Stigma tia givm them 
by Brongmart havo been found in connexiou with tho iqmght 
stoms both ot SigtUana and Icpidodt ndnm In the Coal Mi asuies 
f hey commonly occur in tho umitiilay bnualh tho coal siams 
( omploto spccinuns of the stumps show that trom tho bast of 
the aerial Htem four Stigmanaii hranehts wen gi\in off, which 
took a honroiital or obliquily descending com sc, loiking at 
hast twice Ihoso mam Stigmarian axes may bo 2 to 3 lict m 
diameitr at tho base, and 30 or 40 fcot in length 1 licir suilaco 
IS studded with tho characteristic scars of tlicir apiicndagi s or 
rootlets, which radiated in all diiictioiis into the mini ritiilnd 
specimens ol tho mum Sligmana aic Inqucnt, and those ol its 
rootlets extraordmanly ahundaiit Uio two parts an \cry 
ditlorcnt in structure in the main axis, as shown in the common 
( oal Measure term Stiqmana Juoulr^ the ct litre w is occupnd by 
tho pith, which was surrounded b^ a zone of wood, ccntriiiigally 
developed throughout In other spec us, however tlio ciiitri 
petal piimary xyhm is represenUd 1 hloem surioumlmg tho 
wood, IS recogniziblo in good sj»e« mu ns in tlio cortex: tlio mam 
teaturo 18 the great de\«lopmeiit of jieridorm 1 lu rootlets 
which branched by duhotomy, contain a slender moinnh stele 
exactly like that m the roots of Ixodes and ^omo SdagimUm i\i 
tho piiaent day Iho morpliology ot Shgmarut has bten mudi 
discussed , possibly tho mam axes, wliuh do not agiee perlcitly 
cither with rhizomes or roots m ly lx st be reganh d is comparable 
with tho rluzophorcs of Selagintlla, tlio homologies of tlic 
appendages with tho roots of recent Iiyco])ods ajijiear manifist 
It has been maintained by some palieohotumsts that tho aerial 
stoms of Stgillana arose as buds on a creeping rhi/orno, but tlu 
evidence for this conclusion is as yot uncoinineing 

Lycnpoditecc — Under tho name Lifcopoditccc are included thost 
Pala»ozoio lycopods — for the most ])art refenod to the juovi 
sional genus Lyi^opodites — whu h from their habit apjxar to luxe 
been herbaceous plants , such specimens occur oci isioiially from 
tho Devonian onwards AVhile some ha\o uniloim sj»iially 
arranged leaves, like most species of tlio recent /ycopod turn, otlu rs 
have totrastiehous, dimorphic foliage, such as is usually found 
m Selagtnella, though it must bo romcinboicd tliat a similar 
arrangement exists m certain species of lycopodium In some 
cases the sporangia of Lycopoditcs have been recognized, boino 
cither on special sporophylls forming definite strobili (e g , 
L Stockt%)y or on ordinary loaves g ^ L cihatu^)^ as in tho 
recent Lycopodium Selago A form described by /tiller, from 
the irench Ujiper Coal Measures, closely resembles Sehiyinella 
both in the foliage and the arrangement of tho sporangia Tho 
megaspores wcio, however, more numerous m each sporangium 
than in the recent genus Afiadesmta, English Lower Coal 
Measures, discovered oy Bertrand, is tho only member of tho 
Lyeopoditeffl so far found with stnicturo preserved In tho 
presence of a ligulo and otlur points there is hero also an 
approach to tho organization of ^elaginelln Sonic evidcmo has 
been adduced for tho hotcrospory of Miadesmia, tho mega 
sporangia attributed to it appear to present some analogies 
with those of Lepidocarpon Although our knowledge of tho 
Lycopoditeio is very imperfect, their existence in Palaeozoic times 
makes it probabje that tho recent genera Lycopodium and Sela 
gtnella may have liecn derived from forms which have always 
been herbaceous, rather than by reduction from tho arborosoent 
1 opidodendrero ffhero is, however, some evidence that 
which in several points agrees most nearly with tho latter grouj», 
may actually re))rosont its last degenerate survivors (See 
Bleuromeia^ in section II , Mksozoio ) 

IV F%Ucalt% — Of all Vascular Cryptogams, the Ferns 
have best maintained their position down to the present 
day Tho class was well represented in the Palabozoic 
penod, when, mdetd, it was relatively, and |>trhaps 
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absolutely, far richer in species even than in the recent 
l*lora The great majority of specimens of fossil ierns are 
preserved in the form of carbonaceous impressions of 
fronds, often of remarkable perfection and beauty The 
characters shown by such specimens, however, when, as is 
usually the case, they arc in the barren state, aie notori 
ously unstable, or of small taxonomic value, among recent 
Ferns Hence palflcobotanists have found it necessary to 
adopt a purely artificial system of classification, based on 
fonii and venation of the frond, in the abseiui of aelequate 
data for a more natural grouping Ihe well known form 
genera Pecoptens^ Sphenoptens^ Odoniopte? (Le , are of 
this provisional natun In tiu nnantiiiK, howtvtr, a 
numlier of Pabeo/oic fern fructitn itions liive 1 m en brought 
to light, often in connexion witli tht fronds tliat bore 
them, and such discoverus, ai<l(d in sonu cases by tin 
observation of anatoniKal charactirs in the potnhed speei 

mens, havi affordc d th( basis for i nior<! natural arrange 

ment, though as yet this is vciy in(oinj)lete In liabit 
the Pdteo/oic Ierns show as guat va-iuty as their recent 
allies most, no doubt, w^re heibaeeous plants, with a 
ereHi>ing or upright ihi/orae some were e limbers, using 
larger jilints as HU])p<»rts, \vlnlo nuiiy weie tree ferns, 
ofttn of laigo si/c, anel resembling the tree terns of the 
present day, though, is we shill s((, of very ditteient 
dlmitus In tlu gnat mijoiity the fionds wtre com 
pound, p( rfeetly eomparabh to tlio ty[ueal fe in fronds of 
todiy , then, as now, a certain number of simple lea>ed 
forms were present In onei respeet the) fronds of miiiy 
Pileo/oic herns were yieeuliai, namely, in the preseuco in 
tlieir raelus, ind at the) bise of their pium, of anomil 
ous leaflets, often tot illy difiercnt in fe»rm and venation 
from the) ordiiury pinnules These curious ajqiendages 
{Apldifuft), it fust legareled as parasitic growths, hive 
Ik (11 comparul with tho feathery outgrowths whuh oceiii 
on the raelns in thev Cjatheaceous genus llemitdtu^ and 
with the anomalous pinnules femnel in certain species of 
Oh uhenui^ at the points of bifurcation of the frond 

Marattivuea — A hiri^e mnnber of tho l*alao/oic Iihocs show 
indie ations -more) or loss eheisive — ol Marattiae oous aliinitius , 
some ae count of this gioup i\ill lirst bo given Tlio reieioneo ot 
these Ierns t«» tho lamily Marattiaeere, so natiicted in tlio roctiit 
Ilora, r»sts, ot eourst, primarily on evidiiice diuMn lioni tho 
fruetifiejitions Typually Marattiacoous son, consisting of e\ 
aiinulato sporangia united to form synaiigia, arc freepient, and 
are almost always found on fronds with tliei character ot Pcco 
pteri^f large, ropeateilly pinnate loaves, resunbliug those of 
Cyathoaeom or somo sjiocits of Nephrodium In certain cases the 
anatomieal structure oi those) loaves is known, and lound to 
agree generally with that of recent conaeeous fern fionds Tho 
petiole was usually traversed by a single vascular bundle, hipjio 
erepdorm lu see tioii — a luarkeei point of ditlerence from tlio more 
complex petioles of recent Marattiaccie There is evidence that 
in most cases those Peoopteroid fronds belonged to tree terns, 
ihe stems on whieli they were borne roacliing a height of as 
much as 60 foot These stems, known as Mfgaphytum when tho 
leave s vi oro in tw o rows, and as Cauloptms in the case of poly 
sticlious anangemout, aro frequent especially in tho Permian of 
tho Continent, when petrified, so that thoir internal structure is 
jiresorvod, tho name Psarontus is employed Iheir structure is a 
complex one, the central legion containing an elaborate system 
of numerous anastomosing steles, aeeompamed by scloioiichyma , 
tho cortex is jiormeated or coated by a multitude of adven 
titiouB roots, forming a iliiek i nvclopo to tho stem Tho whole 
fitruoturo bears a general rcsornblanco to that.of recent Maratti 
acea% though differing in detail We will now describe some ot 
the fructifications, whuli are grouped under generic names of 
their own , these gemia, as having a more natural basis, tend to 
supersede the artificial grou]>s founded on vegetative characters 
Tho genus Asterothfca includes a number of Ferns, chiefly ol 
Coal Measure agt, with fronds of tho Pecoptens typo Ihe son 
or synangia, ranged in two senes on the under side of the fertile 
pinnules, aro circular, each consisting of 3 to 6 sporangia, at 
taolied to a oentril receptacle and partly united to each other 
(Fig 13, A) , the sporangia soiwiratcd when mature, dehiscing 
by a ventral sht Sturs genus Hawlea (big 13, H), char 
aotonzed by the separation of the sporangia, may only represent 


an advanced stage of an A$terothcca In Ptychoearpm the fusion 
of the sporangia to form the syuangium was much more complete , 
ScoUeopterts resembles Asferotheea, but each synangium is stalked 
In all these genera there is an obvious similarity to the synangia 
of Kaulfusstat while in somo respects MarcUtta or Danmi is 
approached In another I^ecopteroid genus, ^iurxtlla^ tho syn 
aiigia resemble those of ABlerotheca, but each sjxirangium is 
provided with a band of enlarged cells of the nature of an 
annulus (Iig 13, D) As a similar diiierentiation, though less 
marked, appears in tho leceiit grmiA Ang%opter%8f the ^resumption 
18 m favour of the Marattiaceous aflinitics of Htunella In the 
genus JJancLiieSf from tho Coal Measures of the Saar, the s} naugia 
are much like those ot the recent Dancea, each sfiorangium 
0 {>emng by an apical pore In the Orand JSurya of Stur the 
s))orangia appear to have been free from each other, as in Angto 
phnn On the whole there is thus abundant evidence for the 
ftecjuency of Marattiaceffi in the Palaeozoic period, and there can 
be no doubt that tins group of Fusporangiate Ierns was far mure 
prominent then than in any later flora In a certain number of 
genera the reference to Marattiaceae is much more doubtful In 



1*10 is —Group of PalRozoio Fern (Tuctiflcations A ABterotheca, 1 rinnulo 
boanng 8 avnau^ia 2 syuani^iuin >u 8Ule view 8 in section uiagnitUwl 
B JUtna^iitia 1, Fertile pinnule nat size 2 sporangium enlarged 
G Iku tylotheca as in B D Sturirlla Beclion of pinnule and synangium 
a vascular bundle e hairs b, d annulus magnified B Oligocarpta 
Horns ill surface \ low inagniAed F Crosaotheoa Fertile pinnule bearing 
several tufts of sporaugm, magnified 0 Seinftenbergia Group of annulate) 
sporangia magnified 11, 7/o«fm Hynanglum after dehiscence magnified 
J Urmtopteris 1 Part of fertile pinna nat size 2 sporangia shownn, 
apical pores, magnified (ii/tor various aut/iors ) (Scoff, Sfudies ) 

Daetylotheca^ for example (Iig 13, C), a Peoopteroid genus, 
xm^mg throughout tho Carboniferous, tho elongated sporangia 
individually resemble those of Marattiacees, but they are com 
jiletely isolated, the characteristic grouping in son being absent , 
tho same remark applies to the Spnenopteroid Fern PeimuUta of 
Zeiller (Fig 18, B) , tho foliage of Splunoptens^ one of the most 
extensive of Palmozoio frond genera, with many different types of 
fructification, resembled that of various species oi AapUmum ox 
Davallxa In many I orns of this period tho fronds were dimorphic, 
tho feitilo loaves or pinnie having a form quite different fi*om 
that of tho vegetative portions This was the case in Umato 
pteriB (Kidston), w ith Spnenopteroid sterile foliage , the sporangia 
borne on tho filiform pinnules of the fertile rachis, appear to 
have dehisced by an apical pore (Fig 13, J) suggesting Maratti 
aceous analogies Another curious dimorphic genua is CrosBo 
theca^ Zeillcr (Fig 13, F), with the sterile fronds either of Peco 
ptfns or Sphenopter^B according to the species , the sporangia, 
according to Zeiller s interpretation, hung down from the e(igea 
of tho fertile pinnules Here we have no clue to the affinities. 
The magnificent De\onian Fern PalcBopttrxB h%hern%ca^ with a 
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Bomowhat Adiantiform habit, boro spouallv ft rtilc pinme , tho 
fructification u still impel foctly understood, but the pitHonco of 
stipules, observed b^ kidston, has been adduced in siippoit of 
Marattiaceous affinities 

Other Jfamihes — The Marattiacese are the only recent family 
of berns which can bo said to have existed in anythin^ like its 
))rescnt foim in Palieozoic times Of othtr recent orders the 
indications are meagre and dubious and there tan bo no doubt 
tliat a large proportion of 1 erns from tho older rocks belonged to 
families quite distinct from any iihich >\o recogui/o in tin ilora 
of our own day Little or nothing is kIlo^^n of Paheozoie Ophio 
glossatoai, a spent s of the genus JViacoptcns^ from the Lower 
( irbuniferous, which had somewhat the habit, tliongii not tho 
morphology, ota, MotryJuum^ has been reforud to this family on 
insuifieiout giounds, and otlui indieatioiis aio also douhtful 
Certain fructifieations have been reforitd to Gleiehoniaee® 
{OUgocarpia i?ig Id, F), (Sen fteubeigia, lb(») 

Hymenophjllaeeai, and Osmundaette, and on good grounds, so 
far as the external chaiacters of the sporangii are concerned, 
our knowledge of the htins in question is, liowtvor, far too in 
comphte to justify us m asserting that they aitually btlongtd 
to the families indicated Numerous more or less isolated leiii 
sporangia occur m tho petnfieii inatoual of the Carboniterous 
formation , the presence of an annulus is a frequent character 
among these Bpecimeiis, while synaiigic son aie rare, it is thus 
certain that familus remote from the Marattiacioe wne abmi 
dantlj represented during this period 

Botryoptendcoe — Ihe family Butryoptenderr^ first discoveitd by 
Renault, stands out w ith strif mg cb arness among tho Paheo/oic 
I erns, and differs widely from any group now in existtnee llio 
J otryoptervdeoe are chit fly known from petrified spoeiiiions , in 
tho two genera BotryopUna and Aygopten^ we have a fairly 
comploto knowleili^e ol all parts of the ])lant Tho typo genus 
Bntf yopteriSt representtd both in the Pcinio Carbonifcious of 
biiueo and in the Coal Measures of Groat Britain, had a 
rhizome, with a very simple monostolio structure, healing 
spirally arranged compound loavis, with lobed pinnules, probably 
of a somewhat fleshy texture In the l<n neh sjitiies, B foromSf 
the plant was covered with characteristic jointed hairs, whuh 
have served to identify the \aiiou8 organs on which they oteur 
Tlio sporangia were largo pyriform 
sacs, shortly stalked, and borm in 
tufts on tho branelits of the fertile 
raeliis, which developed no lamina 
Ladi sporangium had, oii one side 
onlj, a longitudinal or slightly oblique 
annulus, several cells m width , tlio 
numerous spores wore all of tho samo 
size , certain dilferouccs among them, 
which have been interpreted as indi 
eating htterosjiory, have now proved 
to depend men ly on the state of pi e 
servation The ginus AygoptniSf of 
which several Carboniferous and Tor 
Fio 14 -■•ZygopteHi plnvata spociGS are known, likewise had 

A ( r mp of sporangia ni a monostolie stem, but tho structuro 
Hurfacn view B, of its vasculai cylinder was somowliat 

.rs™ co„,„l«™mbhng that of tho .no,t 
bothsKloM nia„mUed Gf/lcr highly difien iitiated Hynienophyl 
Itenault ) laeete, with which Aygopfcri^ also 

agreed in tho piesente of axillary 
shoots There is evidence that the sUm m some species was 
a ehmbing one, tho pinnati leavts, airanged on th< stem iii 
a two fifths spiral, were dimorphic, the sterile fronds rcsomblmg 
some forms of tSphenoptcris On tho fertile rachis the sporangia 
weie borne in tufts, much as in tlio preceding genus , they wero 
still larger reaching 2 5 mm m length, and had a multiseriato 
annulus, extending, however to botli sides of tho sporangium 
(see Fig 14, A and B) The genus Corynepteria of Baily is 
interesting from the fact that its sporangia, while individually 
similar to those of Ayqopteris^ wore giouped in son or synangia, 
resLitihling those of an Aaterotheca The family Botryojiteridero 
appears to have meludod a number of other gemra, though m 
most lasts the evidence from vegetative struiture is alone 
ivailablo Iho genus I>ip7olabts of Renault, probably identical 
\v ith tho Asfcromlttna of Corda, and showing much in common 
with Zyyoptena as regards anatomical stnieture, resembles 
Coryneptn %a in possessing a synangic fructification The family 
as a whole is of gieat interest, as presenting points of con 
tact with various recent orders, especially Hymenophyllaceas, 
OsmundaoefC, and Ophioglossaecro , the ^oup appears to hav e 
been a synthetic one, from which sevcrttl lints of descent may 
have sprung 

A number of genera of Palteoroio fern fronds have been 
described, of the fructification of winch nothing is known This 
is the case for example with Dtplotunema, a genus only differing 
from Sphenopteria in the dichotomy of the pnmary pinnse, and 
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w ith Marioptcrin^ w hu h bears a similar relation to coptms The 
same holds good ol the IVcopteroid bonis imiudtd under Calh 
pterva and CalUpteruimm In many such c isos the ap^iaront abseiw e 
of fructification may bo probably explaimd by dimorphism, 
tho fertile iiouils or ])miue not having bteu as yet bi ought into 
relation with the sterile foliage S< viral oxam]»lcs of fern 
like fronds will be lust considered under the heading Cyiado 
filiccs, lor time is reason to believe that they holongid to plant i 
which were m some respicts luUi mediate btUun bans and 
Gymnosperms 

A nUituml claasificaiion of tho Pahc-ozoic Ferns will 
only l« attamablo wilt u our know hdgi of th( ir rtinodui 
tion and struct in al characters has become iniuli miuo 
complcto than it la at picscnt The great nlitive im 
poitanie, iii early pi nods, of eusporangiato Jmiiis ol tbo 
Marattuwjious tyjK? is ont of tho most striking results 
hitherto ariivtd at Tho Rotryopti iidea. also stand out 
d( finitely as a group now wholly extinct, but [lossibly 
having genetic rclitions with coitain ixistiug familns 
Thtro aie some ludicitions that Finis appioadung tin 
ncont SchizacacotL, Osmundaceae, and nymonojili^llaci i 
may have already existed in Paleozoic times, while 
(Yatheaion and Poljpodiaiee, so jircdominaiit in th( 
iccdit Flora, ajipear, on piescnt evidence, to have bun 
wholly uni eprcscutcd 

Cycadojilixn — A considerable numboi of Pali"o/oic 
geiieia are now known which in habit wtro niou or 
less completely fern like, while m their anatomual strm 
tuio they combined the cliaiaetcrs of Funs with those 
of Gymnosperms To this group the convuiunt naiius 
(ycadofilicoa has been givui by Potoni4 In some of thi 
jilants m question the ft i n ch irat ters still jirulominatc, in 
others tho b dance inclines to the Gymuospeimoub side 
TTiiloitunately we have as yet no satisfactory knowledge 
of the fructification of any member of the group, th< 
evidence at jjresent before us is, however, sufficient to show 
that m the Paleozoic period \ class of plants exist id 
which, to judge by tlieir known characti rs, held a position 
intumediati betwuri Ferns and Gymuospeims, having i 
special afhnity with tlu Cyeadales and with tho extinct 
family Cordaitcdc A number of tho most familiar fossil 
“fern fronds” have proved to Ixlong to this transitioiul 
group, in which several families have been distinguished , 
the Lyginodendrejc aie [nrhups tho most interesting fiom 
an evolutionary point of view 

I yginodeTuirea — Of tho genus Hcterangitimy which still stand 
very near tho true burns several spt cios are known, tlio oldest lx ing 
H iJr%nni ol Williamson, fiom the Lower Carbomlirous of Scot 
laud This plant had a long, somewhat slouder ridgod stem tho 
ndgis corresj lending to the decuriint bases of tlio spiially 
aiiangod haves (big 15) The specinions on wliicli tbo genus 
was lounded aio pctiifiid, showing structuro lather than habit 
but conclusive cvulcnoo has now been obtaimd that tin loliagi of 
11 was of the typo of isphcnojtttna {jHp/ohneyna) elegant 

(big 16), and was thus m appi ai ante altfigttlm that of a birn, 
with somewhat tho habit ol an Aapleniuni llio stun lias a 
single stele, resembling in general primary btru( tine that of oiu of 
the simpler species ol GleiUuma, there is no pith, the v^oo(l t\ 
lending to tho centre of tlio steh The loaf traces, whore tin j ti i 
verso tho roiltx have tho strut turo of tho foliar bundles in ( ycads 
for they are of tho collateral type and tlmr xylem is mcsarch, tho 
spiral eloraonts lying in the intcnoi ol tho ligneous strand Tho 
leal traces can be distinguished as distint t strands at the pcripheiy 
of the stele, as abown in big 17 Most of tho sptcinnnH have 
formed a /one ot secondary wood and jdilotm rest inbliiig the 
coriesjKmdmg tissues in a n cont Cvead tlio similarity extcinb d 
to minute histological dt tails as is show n especially inli tiUaoaii s 
a Coal Mcasuies speens, whtro the picstivation is rtiuaikal))} 
perfect The cortex was strongly constrintid mcchann illy in 
addition to the strands ol fibres at tho periphery hoii/oiital plaUs 
ot stone colls were jiKsent in tho inner cortex, gi'iug both star) 
and petiole a traiis\trs( ly striated appearance, which his sonid 
to identify the difforcnt jiarts of the planl, c\<n in tlu carboniAd 
condition (cf bigs 15 and 16) The single vasculai buiuilt 
which traversed tho pitiolo and itsbranelns was coin entne, the 
leaves restmbhng those of Ferns in structure as well as in habit 
Heterangtum shows, on tlu whole, a decided j>re pondcraiice f)f 
Filicmoan characteis, though in the leaf traces and the sc condo rj 
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tiHsiKs the Cycads arc approached In the Coal Meanurca gonna I ^aes, and waa adapted rather for water storage In the goinn 
M( (jaloxyloUf ot Seward, Mhich in structure bears a ^etieTfkl j Zj/yiTLodenciron, ot which Z old^mtum, from the Co&] 



ha Mi ---Hetnnnglum Cnfvli KeBtenitlon of Htom shown partly In transverse and 
lonKHiidliml ( Mon partly In surfuce aIdw r priuiiry af* secondary wowl 
pr phloem and jiulcytle r < ortex hy hypodorina It It h^ftnu'es r a I 
verititiouH root Jhe He\eral kuf bases are shown ( ifter Williamson ) (Stott 
Stmlfes ) 



I IQ IT — IletfrangviLTii Cm vu 1 lut of the Ht« lo of the stem in han« 
v( rso suction showini; a primary x> lem stniml and adjacent tissius 
j)T protoxylom of strand r cmitiljietal i eiitrifnpfal primary wooil 
tar p irt of thn Internal wood cp coidmii. live tissue sfLond 
urywuud cb, cambium ph phloem xlJo (Scu^t, bttuii^s ) 


rcsornblaiicc to I[rt( rangLum^ the primary t^ood consists for the 


18 the host known spociis, the ecntnl wood has disappeared alto 
gothcr and is renlaced by pith , the piiinary wood is only n 
presented in the leaf trace strands, which foiin a ring of distim t 
collateidl bundles around the pith , thus the **inediillate mono 
stolio struituro characteiistic of the higlici plants was alnad\ 
attained Iho individual bundles, however, have the saim^ 
structure as in ireterangium^ and agree exactly with the foliar 
bundles of Cyiads The secondary tissiKs which are highly 
developed are also of a C’yeadean character (Ing 18, Plate) Die 
\egetative organs of the plant are very comjdetcly known tlm 
foliage has proved to bo that ot a t^pfunoptiris idtntical with the 
species lung known under the name oi ^ Uiminghaim Apait 
from the important advani e shown in the anatomy ot the btem 
I yqinndciulron agioes striictuially with Ifttcranyium Theie is 
reason to believe that I iupnodeiulnm oldhamium was a climbing 
jdaut romparahle in some respects to such recent ferns as 
Da miU la ai ulcata As rogai ds the tnictification of Lyqinodcndrun 

tlure IS still much uncertainty , the e\idence, however, indicatis 
that it was ot the type known as Cahimmatoihcca^ consisting of 
tiitts of long capsules pendent ftom the ultimate branches of a 
naked ra( Ins , untortunatcly the microscopic structure of tins 
fructification is not certainly known, and it has ovi n been doubted 
win thcr the ( apsulos were of the natuio of s])orangia or sporocarps 
In spite ot tins serious gap in our knowkdgo, there can he no 
ciuestion that the genus Lyginodendnm^ while having mm h in 
(ominou with true ftrns, shows anatomically an unmistakable 
approach to Cytadoan structuro 

Cycadoxylrtv — A few Coal Miasuris and rermian stuns 
(Cycadoxi/fon and Ptyohoxylun) rcsimble J ifyinodem/iv'ii 
in the general character ot their tissues, but show a 
marked loduction of the primary wood, together with an 
t\tcnsi\o dcvtlopiiK-nt of anomalous wood and bast 
around the pith, a peculiarity which appears as an indi 
vidiial vinatioii in some spLcimons of Lyqinodendron 
oldhamium It is probable that those sUms belonged 
to plants with the friietitieation and foliage of Cyeads, 
taking that group m the widest sense It is only g^uite 
at the close of the Paloeozoic pr nod that Cyeads begin to 
appear The lyginodendnas type of structure, liowevei, 
appears to have formed the transition not only to the 
Cycadalos, but also to the extinct family Coidaiteo*, the 
characteristic Paheoroic Gyninosperms (see p 419) 

Mcdulh’iCiz — In some respects the most remarkable 
family of the C ycad fern alhauco is that of the Medul 
losoflp, plants often of groat size, with a fern like foliage, 
and a singularly complex anatomical structure without 
parallel among recent plants Some ot the Mcdullosce 
must have had a habit not unlike that of tree fc-rns, witli 
compound haves of enormous dimensions, belonging to 
vaiious frond genera — especially, as has now been pioved, 
to AlcthopUris and Neuroytens , these are among the 
most abundant of the Carboniferous fronds commonly attri 
buted to l^eius, and extend hack to the Devonian In habit 



1*10 It -^jihtw>pUmstUgana(to\\hf(fi ot IJeUmngiim.CrUvH). Part of frond J nnt size 
((fttrStur) (6tott btadm ) 


most part of short wide trat hoidt s , ])robahly, as the secondary 
tissues imreased, it had liotoino superfluous for conducting pur 
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some species of Aleihopteris resembled the itceut AngioptenSf 
while the Neuroptens foliage may be compared \ntli that ol au 
Oamwida The Mcdullosa stems have oeea found chitfly m 
the Fermo Carboniterous of France and Germany, but a Coal 
Measures species (if angltea) has been discovered in Lancashire 
The great anatomical characteristic of tlie stem of the Medulloscfe 
18 its polystclic structure with secondary development of \iood 
and bast aioiind each stole In M anghcUf the Bim])lest species 
known, the steles are uniform, and usually only three in number , 
the structure of the stem is essentially that oi a polystehc Ifetcr 
angium In the Permo Carboniferous species, such as if aicUaia 
and if Leuckartiy the arrangement is mure complicated, the 
steles showing a differentiation into a central and a pcripheial 
system , the secondary growth was extensive and unequal, 
usually attaining its maximum on the outer side of tlu pen 
phcral steles In certain casts the stnuturo was fmthtr tom 
jdirattd by the appearance ot extialascieular zones exterior to 
tlio wliole stilar system The spiiallv arranged petioles ( Myclo 
xifloii) woie of git at si/o, and their deem rent bases clothed the 
surface of the stem , tlieii stiuetiiro is closely similar to that ol 
recent Cycadcau petioles , in fact the It a\ es generally, likee 
those of Stanqcria at the present day, while fern like in habit, 
were Cycadean in structure In the case of MeduUosa angfua 
we have an almost complete knowledge of the vegetative oigaiis 
— stem, leaf, and root , Cycadean chaiacters no doubt prcdoiin 
uatc, but the primary organi/ation of the stem was that oi a 
polyste*lic Fern Some autliora have been so much impiessed l>y 
the similarity of tins extinct family to the^ Cycads, that they 
have regarded them as being on the direct line of descent ot the 
latter group , it is more probable, however, that they foiined a 
short divergent phylum, distinct, though not remote, from the 
(Cycadean stock We liave as yet no good evidonco as to the 
fructification of the Meelullosoie , the fionds belonging to them 
scareoly ever show any trace of roproduetive organs, and wheie 
any such indications have been detected, they are too obscure to 
be of any real assistance There is, however, some indirect 
evidence for regarding it as not improbable that some of the 
isolated seeds found in the Carbonifi ions deposits may ha^e 
belonged to members of this group 

The Cycadofihcis, of which only a few examphs lia\o 
been mentioned, weie piobvbly veiy numerous during the 
Paljeozoie ptriod, though it is only in the conipaiatively 
rare casts where struetuie is pn strxtd that the attiibuiion 
IS certain, in a large numbtr of the so called fern fronds 
there is no evidence for h ilicmtaii fructification, and it is 
probable that many of these belonged to this tiansitional 
or rather synthetic group, which may have been ilmost as 
cvtinsive in early periods as thit of the true herns 

Gymnospermous remains are common m Tal cozoic strata 
from the Devonian onwirds The investigations ol the 
last quaiter of the 19th century have istablished 
these early rejircsentitives of tlu eliss did 
not, as a lule, belong to iiiy of its existing 
fimilies, but formed for tlu most part a di^tinet group, 
that of the CordiiUu, which has long siruc died out 
Specimens of true Cjeads oi C^onihis art rare or doubtful 
until we coiiu to the latest l^aleozoic locks Our present 
knowledge of the family Cordaitca. is chiefly due to the 
two French investigators, Grand’ Lury and Kenault, xxho 
have successfully brouglit into connexion the v irious 
frigmentary remains, and made known thui exact 
struc ture 

Tim discovery of th(3 fossil trunks and of thoir rooted bases 
has shown that the Gordaiteio were largo trees, reaelung 10 
metres or more in height , tlm lofty shaft bore a denscj crown ot 
branches, clotliod with long bimplo leaves, spirally aiiangcd 
Fig 19, loiiiuled on one ol Errand^ Furys restorations, gives an 
idea of the habit ol a tree of tho genus DorycordaUe% chaiactcr 
i/cd by its lanceolate acute loaves , in tho typical Cordaiies they 
wero of a blunter shape, while in }oatorda%tc8 they were nairow 
and glass like The haves as a rule far exceeded in si/( thoso 
of any of the Comferee, attaining m some species a length of 
a metro Of living genera, Aqatius probably comes ucarost to 
the extinct family in liahit, though at a long interxal Tho 
stern lesombled that of Cycads in having a large pith, someiimts 
as much as 4 inches in diameter , the wood, however, was dense, 
and had the structure of that of au Araucariau Conifer speci 
mens ot the wood have accordingly been commonly refirred to 
the genus AraucaruMcylort^ and at one time tho idea prevailed 
that wood of this type indicated actual afliuity with Aiaucaiiese 


Othei characters howovoi }no\o that tin ConlaiUie who fir 
remote from that family, and tho nanu lia\uar\oxyloi\> is lust 
liiuitod to wood trom liUr hon/ons whcio a noir rel itionsliip to 
Arawarioro is more piobabk ^ In boim casts tho ixUrnal tisbuci 
ot the Cordaiieau sitni ait well pioserNtd the toiitx jKissesstd a 
system ol hypodtimal strands of librts tompuiblo to thoso 
found in tho I ygiiiodciKirnL In som casts tlu leaf trait » 
passed out from the Mtm in pairs, as m tin ntuit ( nf qo in 
others the biindks of culi ti wo were Hunt iiiiiiuioiis In nuiu\ 
Cordaittffl th> pith was discoid / t , tistulur, and pailitunutl by 
frequent diaphragms as in tnno hpttns of I mu s ind othii 
plints at the pi(s,nt di} Iho emmus, trnisM jst ly ribl>t d 
fossils known as Sf( rnberqui or \}tism it isi pio\td to la ( ists of 
the mcdullaiy canty ot Coidaitto , tin u Inio iiatiin was last 



I lo —2)uin(oidaiU^ Jt( slonitioii showing, mots trunl and hrancln 
btariiit, 1 JiK laniiolato ItuviH aid fiuttilic allons 1h» tiimk is shuvin too 
short ( l/ltr ( land J ill y inultp ( ) {'^rott stiidie ) 

dcmonstrvted by 'Williamson in IS'iO In thoso stims which 
line been n fined witli ttrtairity lo tho ( ord iiteii time is no 
c nfiipttal wood , tlu spii il ( ]< mints aro adjacent to tho pith, us 
in a locent Conifer oi ( ycad < citain stems, howtxcr arc known 
which tonuoct this tyjie ot btructiiro with Unit ot tlu I ygino 
dHidrce , this, toi ixainjilo is tho case m the Penman genus 
Joioxylon, invtstigalod by lie i Hand and Itcnault wludi m 
gtiieral stiucture lias min h in common witli Coidait(.it but 
iiosscsscH strands of piirnaiy wood, mainly c( ntiijie t il, at the 
boundary of tlie jath, as is the case in J tiginiKUmiKHi Corn 
sponding btraud** of primary xyhm have btcii observed in 
stems of tho genus Iify^ (vVitham), of lower CarbomO lous 
ago, winch consisted of largo tre.es, pTo]>a})ly closely allied to 
iordaite^ There appeals, m fact so fu as ste m slructuio is 
concerned, to have been no shaip break heitwien tlie tynn al 
INilseozoie Gymnobperms and pionouuced ( ye adofilie e s sueh us 
/ yqmodendron 

Iho long, parallel veined leaves of tho Corduiieie, whnh vveio 
(onimouly rt 3 fcrrfd to MoiiocotyUelons bcfoio then struetuie or 

* Endluhers xvxiao hadarylon is eonviniently used for lalio/oii> 
specimens of tho kind m epiestion wlnn nothing beyond the wo<j( 1 
structure is known 
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loiiinMon with oth(r jtaits ol tlic plant was known, have been 
aliown b^ Kuiauit to liavo tHstiitially the same anatomy aa a 
fiingh kalhtof aC^cad suihas /ataia The vascular bundhs, 
in particular, hIjow pitcim ly tla dial ictiristic collateral mcsaich 
htiiK tiiio wlui li iH so constant in the recent family (see Avatomy 
O l 1 I VMsj In lait, il the foliaffe aloiu were taken into account 
tin ( oniait(tt mi|<ht he dcmribea as Biniple leaved Cycads Tho 
nprodudivi organs howiver, show that the two groups were m 
luility \< ly distinct Hoth male and ft male xiifloreset m es ha\o 
fnipitntly httn found m connexion with loaf hearing, brant hes 
(mt nstoiation, >ig 19 ) T ho iiillorcHeeiico is usually a spike 
h< ai latt lal llowcis or t atkiris, arranged sometimes distiehously 
MoiiKtiints in a spiral tirdoi llio investigation of silnitnd 
hpt( inn ns lias, in tin hands of Rouault, yiddnl stiiking risnlts 
A loiigitinlinal m t tnm of a imih (\udaianthu 8 (tho name applied to 
isolatt d flow t is) iH shown in fig 20 A Mate The oigan figurtd 
IS out ol tin < atkins (al>out a centum tro in It n<^th) which wt lo 
boini liter illy on tho spikt Sonio of tho stamens are mstrttd 
lutwttii the bruts, in an appaitntly axillary jioHition, whih 
othois aio grouped alanit tho apex of tho axis f icli stamen 
t onsists of a long hlann nt ht aniig st vt lul end t ylindncal jiollen 
sets at ill summit (d I ig 20 iJ, Plitt) Homo ol tho polltn 
Hats hid tIdiiHttd wliilo otln rs slill utained tlirir jiolkn Tln 3 
staiin iiH UK piohakly best compared wilh lliostj of (JvnJtfo hut 
tiny liave also been iiiLeipiottd us corn spend iiig to tin* nialo 
“llowtr'^ ol tin (finiaeei In any t use tin inorjiholo^y of 
llin m ik ( ord ultaii How or is eloirly \< ry rirnote from that ol any 
ol tin ( v< ids Ol tun (onikii Tin lemalo inlloresttm ts \ary 
(oiisnlti ilily III organ!/ ition insuino sot tits tlni axis of tho spil o 
1 m Us solitaiy ovuks t at h attompanitti by a few hiatts while m 
otln IS tho lihral anpemlagts aie catkins, cadi eontaimng fiom 
two It) Hvtial oMilts in the latkiu shown in longitudinal 
hmIioii 111 ] ig 21 A, It apjMUis that eieh ovule was home Iti 
inin 1II3 on in < \tn im 1^ slioit axillary shoot, as 111 Jaxu'i among 
i(<<ut (ymnosptims Tin ovule tonsists of an inttguuniit 
(n gauk d h} soino wntt is as doubk ) enclosing tho imccllus In 
tin u|i|M 1 ]iail ol the nui< IIus is a cavity or ]>()lk n dumkt r with 
a nil low < inal hading into it, ])r<{istly as in tin ovules ol 
Sfnnt/nia 01 otlnr C>eails at the pnstnt day (fig 21, R) 
Within tin ]>oll( n ( hainiM I and 111 tin canal jiolli 11 grains an 
found agiMing willi thost m Iho aiitlnis but usually ol large i 
si/t (I ig 21 ( ) It w IS in this taso that Renault first made the 
<x<M(liii^ly ink lost nig (list ovt ry that eadi polhn giaiu contuns 
i gioiip ot ((11s jiresumably u prose ntiiig an antluiidium (lig 
21 ( ) R( t (Uit obst rvatioiiH have eompl(tlel) contunn d R( nuult s 
ink 1 pi( tation ot the lads on whidi some doubt bad Ixtii ca t 
In tin isolakd h(((1s ol Coidaikii and nllnd I alieo/oic (Jyriuio 
s{Mims [lolh n ^.laiiis ate ollt 11 ioiiiid within tho jiolkii thambti 
and tin ]diiii( ( llulai Htuutuio of tlnse polhn giains has b((n 
iiIHukdl) (k nionstratid In the li^ht ol nttnt discoveries in 
< iiilffo and the (ytads tin re tan soaitdy b( u doubt that 
so( nil ito/oids v\( le loinitd m the ttlls ot Uit anthendium of Ukj 
( oidaikan polkn grain tho unlbiinlnim is much mon di velomd 
than in nii^ Kcint (fvmnospi im, and it may l)o doubk d win tin 1 
any polkn tube was fomnd lln moiphology ot tlui femak 
infkut sti IU13 ol Coidaitt i lias not ytt lutn tkaiod up, but Icuwi 
and ( liikffo among it cent ])hints a])[Hui to olTtr tiie neuiist 
anakign s Mmh furthoi investigation will bo iietdttl before tin 
lioiindo^n s betwdii ( ordaiteaii liowtis and tin liiietifitatioii of 
t in lii^ln 1 ( 1} ptogams can be established Amitomn ally the ton 
m vion of tin fimily with tho C}( adoliliees (and through them 
juisumahl}, with some orimitivo grtuip ot ferns) sotms char, 
nut wt hive isyitiio imln atious of the stages in tho ovolutmii 
(1 tliiir KpHxhutivo ouans The tamily Conliitem extentls 
knk to tin Devonian and it must b( homo 111 mind that oui 
kiiovvh tl^e (d tlieii h in tiln iitions is juaetieully liimtod to speei 
linns hom Iht liltst laluo/on hoii/oiis 

Isolitid fossil H((ds lie tonuiioii 111 tin Caiboiiiftious and 
Ptimian strata, in all eisc s they aie ot tlnv oithotiopous typo and 
Ksduble the suds ot ( >tads 01 GinJf/o more nearly than those 
ot any otln i liv iiig nlaiits I ht ir iiitc rnal strut turo is someiinn s 
admiiahl} pusuvul so that tho einiosptim with its aKhegonii 
IS ( 1 ( Illy shown (1 ig 21 1 )) It is a euiioiis latt that in no 
taso hasanimhivo ludi toiind in any ot tlmse seeds, jirohably 
fdtili/atiou took pine if Id fh(\ were shed,^and was follow ed 
immediately kv gdiuiinlioii lluu is good ev*idenee that iidiiy 
of tin seeds bt louge (1 to ( oKlaik t (sptdall^ those Sdds wbith 
had a ilitteind loim stub ns ( n idioLaijm^f Cyendtnoiai'jmSf 
Stnnarop^i'* Vi Suds el tins kind Imve btdi lound in ton 
novum with the ( otdaHtHthut inlloit steiices tho winged setds 
of Sa/mrropxKr, hoim on loii^ ]M(lKtls aie attrilmted b) (iiainl 
fiiiy to tho genus ]hryn>nliu(i^ Other tonus of sttd, and 
espttially those vvhith show indial sjmnutiy as for evamplo 
1 infonorarpon, iSttphano^pcrtnuin and J ayeno^toina aie still of 
doubtful naturt, and may have belonged, 111 jmit at hast to somo 
of tho plants grouped uinkr C^tadoliliees 'J ho abundant o and 
vanet) ot raheoztue steds, so ofkn ot iiiidcttuiiined iiatuu, 


BOTANY [palj:o/oi(^ 

indicate liow mutli still remains to be done lu the nivestigatioiii 
of the Gymnosperms of that fieiiod 
TIni modern ( yiiiiiospomious oid( rs have but few autlieiitm 
representatives in Palseozoic locks The history of the Giukgoalcs 
will he found in the Mesozoic section ot this article, and in the 
ai title Gymnohikkms their nearest Palcpozoio icpresentativea 
“were nrobably numbers of the Cordaitalos, an evtmet stock 
with wtiieh tho Giiikgoacea. are closely connected (Seward) 
Rtmams referable to (^yeadahs, so extraordinarily abundant 111 
the Hiueetding peiiod, are scanty The curious genus Dolero 
phyllum ( 8 a|>orta) may be mentioned m this connexion Tina 
g( iius, from the Permo Carboniterous of Autun is rejiresented by 
largt, fleshy, reniform leaves or leaflets, with radiating dicho 
tonums V eiiation t lie vascular bundles have in all rosptets the 
htiuctiire ot those in leaves ot Cycads or Coidaiteai The malt 
spoiophylls are similar 111 form to tho vegetative leaves, but 
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PiQ 21 — CordaUinthm A f W lUtmnsoni Pait < f loiii^ltudinul siction T 
9 t Utkin a uxih bIiowIukv ImnelleH m tunt.iutml section hr bruits 
a short ttxillai y shoot liuiiinis u brirtoolo uiul u twniiiml o\ul( i inUgn 
Hunt 71 nueiilliis ot ovule oe niioLhei ovule si. tn troui tho outsi It 
y about 10 B C C laml J utyi ISucellus of an ovule yr pollm 
thimbui « canal had I UK to p c y pollen giains in p 0 2^ in tan il 
X alMiut SO C < ( nttui J Krifi 1 uw< r l»urt of canal enluigtd 0 cavil v 
ol (unal Hiaioundod by a sliei t of cells dilattd tovvanls the bf»Uom of 
laiials in w hull a huge pollen eittin Is ( lught ex extcnoi of pollen grain 
in iiiteinal group of ]»rotballmror antlitiidml cells xl 0 1 ) (j/vadnu 

no pm AiiifmtfHtuneniilK Ujjptr jairt of setd in longitudinal stctlon 1 
inUguinuit 7/11 nutiopyh n n mains of niuellus jM p< Ih n cliamU 1 
Containing polhn grams) with its taiial ( vt ndmg up to tin luicropjh 
2>r pait ot piuthallus ar aiclugonia mutuilltd ( III njtir Mu auff ) 

smalltr, sunk in their part iichyma art iiumeious tubiilai loculi 
contaimiig largo pollen grams vvhuh are jiluiu tlhilar like those 
of CotUaiff^ tht f( male fiuctifn ation is still unknown Tlio 
curious male sivorophylls may perhaps bo remotely tomparable to 
those Kfeiitly dibcovtied in Mtso/oic Cycadalos of the group 
Boniu ttik ae Some It av es ot Cyeadean habit {e g Pterophylltnti 
^Sphciwamitcn) occur in tho Coal Measures and 1 ermian, and it 
IS possible that tho ohst iiro Coal Measures genus Nofqqerathm 
may have Cyeaciean afli 111 ties An inHoroscnnt o fiom the Penman 
of Autun, naimd Cycoifo^padisr mLlkryens^s by Renault, appeals 
to belong without doubt to this tamilj 

Now that iho numerous specimtns of wood formerly itferred 
to Conifene are known to hav e belongid to distinct oidors, but 
few true Pain o 7 oie Conifeis remain to be considered Tlio most 
important are the nppt r Coal Measures or Penman g( nera Jf alcJntt 
Ullmanniat and Paqiophyllum, all of whicli rtscmbltd certain 
Araucanuo) in habit In tho case of Uahhta there is fconie* 
evidence as to tho frm tifications, which in one sjiccies (/f 
mta) ajipoar to be comparable to female Araueaiian corns 
There aie also some anatomical }K)ints ot agreement with tliat 
faniilj It is probable, however that under the same gtntric 
name very heteiogeneous plants have been confounded In tba 
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case of Ullniannia the anatomical Htriicture of the leaf, eAti 
^riited by Solms Laubach, pro%cs at any rate that the tree waa 
'Coniforons 

There is no proof of tlio existent e of Onotacoso in Palaeozoic 
times The very remarkable plumose seeds described by Renault 
under the name Grutopti^n are of uncertain afhnity 

Succeshion of Floras 

Our knowledge of vegetation older than the Carlionifer- 
•ous IS still far too scanty for any satisfactory history of 
the Pala ozoic Floras to In. even attempted , a few, how- 
■over, of the facts may bo advantageously recapitulated in 
•chronological order 

No recognizable plant rem tins, if wo except one oi ivvo 
•doubtful Algal specimens, ha\o so far been yielded by the 
C^ambrian From the Ordovician and Silurian, howevt r, a 
seitam number of authentic remains of Algo (among 
many more that are (piestionable) have been investigated , 
they are for the most pait cither vertuillatc Siphonc c, or 
the large — possibly Lammanaceous — Alga3 named JStnmta- 
phymsy vith tht probkinatical but perliaps allied Pachtf- 
lluca The e vide mo for terrestrial Silurian vegetation is 
still dubious, ajjart from some obseuie Noith American 
s] a c linens, the true natuio of which is not established, 
l‘otonic has described veil chaiactcri/ed Pteiidojdiyte s 
{such as a Fern, Sphenoptti uhiiniy and Boihroth ndi ott 
irnong Lyeopods) Irom siii>poscd Silurian strata in North 
(rcnnany, the hori/on, however, ipjiears to be open 
to imuh doubt, ind the spceiimns agree so m irly vith 
some fienn thi Lower Caiboniftrous as to rcndei their 
Siluniu age difhcult of ciedencc The high dove lopment 
of the teiKstriil lion iii Do\onian times shows, hovtvei, 
tliat land pUnts must hive existed far back in the 
jSiluiuri ages, or still earlar liiven in the Lower 
Devonian, herns and Lt]>ido(len(lu e have liet n rc( ognizt d , 
the Middle and n])])er Dtvonuii Wds (ontim a llori in 
vhifli til the chief groups of Cirboniferous plants aie 
ilready lepn seuted Considering the conijiaratnc im agu 
ness of tin Devonian record, vo can sc ircoly doubt tint 
tin vegetation oi that period, it adc<|uat(ly knovn, would 
j)Hne to luve Uen pricticvlly is rich as that of the 
sme ceding ago Among D(\oiiian plants, Lcjuiset lies, 
uieluduig not only ArtlKrocalmtuie'^j but forms reftried to 
i’itnophylhie'i and Anmihxnny o<eiir, Sphtnopht/lluni is 
1 uown from Devonuii strita iii North America and Bea*r 
Island, Lyeopods an repnscntfel by JJalhiodcmbon, 
I tjadoilendioriy and the eharacteiistic PvhjdiyfoVy as to 
the true niture of whnh, howeitr, there is miuh doubt 
lurns such is Split nopteiidenL, Pala(pten^y and Adianfitcs, 
\Mth occasional arboiescuit Pe( optoiuh \ , are fucpient, 
othei geneia, AlethopUns^ Ncuiopiin% and MxqalopitriSy 
more pi obably belonged, not to tiue Feins, hut to C^>cado 
iilnts, in the absence, as a iiilo, of any structural 
•evidence, it is impossible to be ccrtiiii of the true nature 
•oi many of thejdaiits The presence of Cordaittan haves 
indicates that Gymnosperms of high orginization ilready 
existed, a striking fact, showing the immense antiquity 
oi this class compared witli the angiosju rmous flowering 
plants \ny detailed account of the horizons of Carbon 
iftrous 2 )lants would larry us mm h too far For our piesi nt 
])Uiposp we may divide the formation into ijower Carl)on 
iferous, and Lower and IJiiptr Coal Measures In the 
Lower Caiboniierous (Culm of Continental authors) many 
Devonian types survive — Archwocalamitesy Botho 
<lendrorXy PalcropferiSy MeqalopteriSy Ac Among Ft ms, 
Dtplotmenia and Bhacopteris arc characteristic, some of the 
LcpidoelcndreTe ajqicar to approach Siqdlmias in external 
<haracters Sphenophylle e aic still rare, it is to this 
horizon that the isolated tyjie Charostrolnis belongs Many 
iNpecimens with structure preserved are known from the 
Lower Carboniferous, and among them Cycadohliecs 
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{Ifeterancfiumy C al imoptfysy Clodoxyhmy Piotopity^) irc 
well represented Ot Gymnosj>trms we luivi Cordiitc lu 
le^ivea, and the stems known as Pity% which jirobably 
belonged to the same f imily 

The Lower Coil Mt^isurcs (Westjdulian) have an 
enormously rich lion, embracing most of Ibo t>})es 
referred to in our systematic elest nptioii Palnmnnuv 
with Arthropitij^ of stem stiuetuie aboiiml, and 
SphenojiliyllccB arc now vv 1 11 rojircse ntt d Bof/t t od( tub on 
still survives, but Ltpniodnuhony JMptdophJoms^ tuel the 
ribbed Sigillaria are the elmiacteiistu L>(op()ds 'J lu 
hoterogciuoub '‘herns ’ grouped umUi Split noptciidi i ue 
especially abundant Miratluttous lunm ue (onimon, 
but arbon scent stems of the Psmomu^ t\ 2 )o aie still 
( omparatively rare Nuineious fionds sueli is A f< ihnpU ; / s, 
Xfxiioplensy and possibly Matiopfm^ belongtd, lupait it 
Icist, to (^yeadofiliecs, of which s]>teimens showing stim tun 
an irequent in certain beds CouIaUiSy J)or viid 

m iny stems of the Padorylmx ty])e it ]uc ent ( lymiuispcrms, 
of which the seeds begin to be common Tht 1 pj)ei Coil 
Me ismes (Stejdiaman) aio chiractcii/ed among the Cdi 
maneiL, now inort than ever abundant, by the pievahiui of 
till C^al imodendit t , new speeics oi Sjdn)iophyllum mnk< 
their ajipoai nice , among the Lyeopods, Lejndodt loboii 
ami its imnueliatc allies diminish, and smooth - birkt d 
higillaiie aie the ( luiiactcnstic ujiresent itivt s htins 
an even more strongly uj nose nted than bdou, anel tins 
IS the age in vvhuh M iiatti neons tnt terns le uluel tin ir 
maximum elcvelojmunt Among (^}(adoliliit s it is tlu 
fimily Medullosoc which is ts]K(nlly chirat teii'nlu 
(\)rdaitc L still incrcasi, ind ( iymnosjK inious suds 
beconu extraoiehnaiil} abundant In the I pper Cod 
Measures the fust Cyeadalcs ind (Vnnteri niikc tlu ir 
ip])C irance The Penman, so f ir at h ast as its lower lx cN 
aic coneerned, shows little (bingo Innn the Stfpluunin, 
Coulters of the II abhta ty]>e ait csp( ( i dly ch luu t( iistu 
The icmarkable Pi imo Caibomieious floi i ol Indii ind 
the Bouthein hemis]>heie is disnibed in the next sution 
of this article IHinng tlu cailui jiiit c)f the CiiImhi 
ifdous e])0(h the vigctation of tlu woild a])]M irs to hiv( 
luen rtin likably uniform, while the dijMisition of tlu 
(V)al M( isiiKs, Jiowivcr, was in janguss, a ditti le nti ition 
of floral ngions begin The skebli given above extends, 
for the liter penuds, to tlie ve get it ion ot tin noitluin 
he misjdierc only 

AiTliounns 1 oiomi Lthrhiah dn 1 ffau cupiddonfohnfir 
Boilni, IHOa — IlrxAUi i Coun d* hotanujut voK i -iv 

1 ttris, ISSl-S*) — S(OiJ SluduH iti J osnt/ / of any I oiulnii 
1900 — Siwvni) J*oHsU J lanlt (in tom so oi inihluation) \ol i 
( ambndge 1898 — Soi ms Lvi me ir Introduction to ?o^bilJ^ot(imf 
Oxford, 1892 — Zeiiifk LUmenh dt ] altotmtaniqnc Pans 

1900 "III the so gciieial works rLltruati* to all iiiipoitant menioiis 
will be found (i> U s ) 

If MlsO/on 

The period dealt with in this seetion does not stiutly 
ce^rrespond VMth that which if is custom iiy te) inejudee 
within the himtH of the Meso/oie system Tlu Me so/ou 
era, as clcfiiicd in geologital text books, iiulmles the 
Triassic, Junssic, and CVetaceoun e]x>ehs lait frenu the 
jxnnt of view of the evedntioii of ))laiits iiul tlu smetssiem 
of floias, tins elivisiem is nejt the most natui il oi nmst con 
veuicnt Oiu aim is not sinqdy to give a suininiiyof 
the most stiiking botanical fcatuics of the scveial floias 
that have left tiaees in the scelimcntaiy locks, but ritlu r 
to attemjit to foil env the diflercnt phases m the develop 
ment of the vegetation of the woihl, as px|)ressed by the 
contrasts exhibited by a comparison of tlie ve get it um of 
the Coal jicrioel forests with tliat of the sueceeeling Meso- 
zoic era up to the close of the Wealden ]>enod 

Towaids the close of the Pilaozou eia, as reiacscntul 
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V)y the Upi>cr Caihonih rous and Permian plant l)earmg 
strata, tlu vcgctitioii rrf the northern hemisphere, and that 
of MVfral rif^iouH la tin southern htmisphen, consisted of 
niniK rolls t}ptH of Vascular Cryptogams, with some mcin- 
Ihis of th( (lymnoHpiniu , and several genera referred to 
tlu (Sr wlofilucs (see sec turn I Paleo/ok ) In the 
su((((<ling Prriman janod the vegetation retained for 
tlu most ])art the stum gineral chiractir, sonu of the 
C ailumift ions g< lura dud out, and a few ntw types made 
tlu II a]i[>eu nice The Upiur C uboniferous and Permian 
plants may Ik giouiad together as constituting a Permo- 
( ai honift louK flora characteri/( d hy tlu ])redominance 
(►f Y is( 111 ir Cry])togam8 This flora harl a >Mde distiibu- 
tion m \oith Anuiua, Iniro]K, and ])irts of Asia, it 
evU Tided to China and to tlu Zamhc/i ugum of tiopical 
Africa (M ijr A, T and IF ) 

On tlu otlu I hand, tlit plintlsds of the J’tinio Carbo- 
nilcirms agt in South Afrua, Smitli America, India, and 
Australia dr moiihtiate the cxistr lue of a widely 
diHtiihuUd v« g( tation 'whuli agrets iii ago with 
flora I jHier ( ’arhoniferous ind Ptimian vtgrti- 

tion of the north, hut difiira from it to aueli an 
exttnlasto ronstitute a distinct flora Wc must begin 
by ]»n(fly consuhiing this soutlurn PalAOzoie province if 
'W( woiilrl tian tlu Mrsozoie floras to their origin, and 
obtain 11 (oniurbd view of the VLgt tation ol the globe is 
If (\ist<d in lati I’alio/oie tunes ind at the beginning of 
tlu suer ding < ra 

In Australia South Anioiua, and South Afnca a few jilauts liavo 
h( ( n found whu li agico closdy with Lowti Cai hoiiiitrous types of 
llie noithcni lumispherc In Ntw South Wales for t\amplo, wo 
hive Hiuh #^<iieia as hhacopUrts and 1 cpulodnuh on loprt seated 
hy spiti^s If siiiuiar to tliose rn oided fiom Lowd C^aihouifetous 
oi ( uhn io< 1 s in (u imauy AuHtun, hnglaiid Spit/boigon North 
aiul Soutli Aiiu uui and elsrwluic It is, m shoit, dear that the 
I ulm floia, as we Know it in Uu noi thorn heinisplum, existed m 
11 m ( xtreiin soutli, and it is j)iohahh) that duiing tlu cirlui part 
o( tin ( ai IkuiiIoious jmiod the visitation of the woild was ummnn 
in dianu tti VN o may ]»ossil)lv a sli p faitlur and iissumo that 
lilt < Iimatif (oiiditions under whn h tlio ( ulm plants of the Arotio 
ii|j;ionH flourislud wdo not \eiy dilhieiit fiom those winch jirt 
lailid in iMiiope Asia, Chih and South Australia Iiom strata 
111 N(W Noiitli al< M oveibiiig Devonian and 1 owci Caihonifc rous 
lotks (dtam plants wire fbscovfnd in the oaily part of the 19tli 
i( ntuiy whidi wok (omparod with Luiopean lurassic genera, and 
lot HOKiial ytars it was helio>ed that tluho plant hods hdon^ed to 
till Mtso/ou jKiiod Ihcso Hupjiosid M(so/oit ]»lants intludi 
(dtain ^fin la whuh are of sjniial intorest 1 oicmost among 
till SI is tht ^(inis Ghtsoptern (Iig 1), fouiulid hy Bioiigniart iii 


a new species— -P Jtalhi — m Upper Carboniferous rocks in 
Asia Minor (Map A, VII ), winch points to a close agreement 
between this genus and the well known Palwo/oic Annvlarm 
PhylloO^eca occurs also in Jurassic rocks m Italy, and in Siberian 
strata originally described as Jurassic, but which Zeiller haa 
shown are no doubt of Permian ago Some examples of this genus, 
described by Itbendge from Perm o Carboniferous beds in New 
South Wales, differ in some respects from the ordinary foim, and 
bear a su|)crficial resemblance to the Pqmsetaceous genus Cm 
gularut from the Coal Measures of Germany Other genera 
diaractonstiL of this southein flora aie mentioned latoi Ihe 
extraordinary abiuidaiice ot Gloasopleris in Pernio C arbomferous 
ro( ks of Australia, and in strata of the same age in India and South 
Afrit a, gave rise to the term “ Glossopteris flora foi the assemblage 
of plants obtained from ioutbern hemisphere rocks oveilyiiig 
beds containing Devonian and lower Carboniferous fossils lh< 
Glossopteiis floia of Austialia occurs in certain regions in associa 
tion witli iiopoHits which are now recogm/od as true boulder beds 
formed duiiiig widespread glacial conditions In India the same 
flora ocf ms in a thict scries of fresh wattr sediments, known as tlio 
I ower (mndw ana system, including basal bouldfrbeds like those 
of Australia Similar glai lal deposits occui also in South Anicrua, 
and membiis of the Glossojiteiis flora ha\ e been discox ered in Brazil 
and elsewhere In South Afiica, GhmojderiSy Gavga 7 no}}fmn, and 
othei genera, identical with those fiom Australia and India, aio 
abundantly represented, and heio again, as m India and South 
Aniorica the plants arc found in association with extensive deposits 
of undouhted glacial oi igin To state the case in a few w ords, thei o 
lain South Afiica, South America, Austialia, and India an extensm 
senes of sediments containing Closwjttrri^ t anqamopteriSf and 
other genera, and including beds full of no srratcliedbouldi rs Those 
strata are homotaxial with Peinio Caibomforous rocks in Euiopi 
and North Arntrita, as detcimintd by the ould of succession t)l 
tho locks, and hy the otcuircnce of tyjncal Paleozoic shells in 
ussonatcil marine dcqioaits Ihe inost important CMdcncc on 
which this fomlusion is based is aflorded hy tho occurreiue of 
European foinis of Caibonifeioua shells m marine strata in Ntw 
South Wales, which aio inteiialated btlwccii Coal Mtasuics con 
taimug members of tho Glossopteris floia, and hy tho discovery ot 
similar shells many of winch arc idintical with the Austialian 
8j»ocics in strata in the nortli west of India and in Afghanistan, 
fonning part of a thick serns of maiine beds known as llio Salt 
lUiige gioup Hus group of sediments in tlio cxtia peninsular 
area of India includts a basal boulder bed refen cd on i^onvincing 
cvidi me to the same geological hoii/on as the glacial dijiosits ot 
the Indian iieninsiila (Talchii houldei beds). South Afrua (hcca 
houldu beds) Australia and Tasniinia (Batchus Marsli bouldti 
bods, Ac ) and South Amciua, which nu associatid with Glo&so 
ptens htaring strata Web ivo a flora of w idi distribution in SouUl 
Africa South America, Boinco, Austialia, lasmaina and Indii 
which IS clearly of Pci mo Carhonilerous age, hut which diffirs in 
its I oin|K)sition from the flora of tho same age in othci parts of tho 
woild This flora appeals to have ihruptly succeeded an older 
flora m Australia ami elsewhere, winch was precisely sinnlai to 
that of Lower Caibomforous ago in the northern hemisjdieie The 
fioqucnt occurrento of ice foimed deposits at tho base of tho beds 
111 which (rlos^optens and other genera make their 
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appearance, almost neressitates tho conclusion that 
tho chan go in tho cliaracter of the vegetation was 
connected witli a lowering of temperature and tlic 
]>revalonco of glacial conditions o\er a wulo ana 
in India and tho southern hemisphcH Tlicio can 
belittle doubt tint tho Indian Lower ( ondwana 
rocks in which tho houldci beds and the Glosso 
ptcris flora occur, must ho i eg tided ns belonging 
to a^ast continental area of which roniniints uie 
preserved in Australia South Afrna, and South 
Amoiica Ihis conliiioiital area lias been clcscnbtd 
as “Gondwana Land, a tiact of enormous extent 


1S2‘< on spieimons fiom India and Australia a fein characterized 
h} himjih sub lanceolate oi tongue shaped loa\(s, with a contial 
midrib gning oil lateral \cins whuh icpeat idly anastomose and 
foiin a iietwoil hi o that in the leaves of Anthrophyumy uu 
oMstuig immher of the Poh iiodiai eit llio stems, long known 
fioin Australia and linha as f oichrana lia\e in leeeiit youis 
1)0111 proxid to ho the ihizomes of G /ossepfn i v Associated with 
oecuis anothei fi rn ( anqainoplfriH usually roc ognized 
hy tho ahseme of a well maiked imdnh thougli this chaiactcr 
docs not always afloid a satisfaitoi^ distinguishing feature An 
^qiiisi tai I ous plant, which Biongnnrt named m 1828, 
IS aiiuthii immhor of the Mimo flora this typo bears a close 
nsemblamo to hgutnetinn in tho long inti modes and tho whoiled 
leaves one in ling the nodes, hut diflcis in the looser leaf sheaths 
and in tho long spreading filifoim leaf segments, as also in the 
stnutuie ot the cones Phyllothaa has been recognized in Euro])o 
111 stiita of lalnozoK agi, and Profcssoi /tiller has disco\eied 


occupying an ana, pait of which has since given 
plaeo to a southern ocean, while detai bed masses persist as poitions 
of moie modem continents, which have enabled us to lead in Ihcir 
fossil plants and ice scratched boulders the records of a lost e onlinent 
in winch tho Mesozoic vegetation of the northern hemisphere had its 
birth Ot the rocks of this Bouiliem continent those of tho Indian 
Gondw ana system are the richest in fossil plants , tho most pronii 
iient i} jies recorded fi om these Penno Carboniferous strata are Giosso 
ptert% OanqamopkriH species referred to Sphcnoptcris^ Iccopten^t 
Macrotcemoptens^ and oilier Iiorns , Ischizoiuura (Fig 2) and Phyl 
lotheca among the Fiiuisetales, JSagqerathiopsis and Euryphyllnm^ 
probably mombors of the Cordaitales {qv in section 1 Pat act- 
zoic) , Gloasozaimtcs and Pterophyllum among the ( yeadah s, 
and xarioiis vegetative shoots recalling those of tho conifcrona 
genus VoUzia^ a well known Penman and Tnassic plant of northern 
latitudes There are no undoubted siiecies of Lepmodendro^x^ Siqil 
lai la Stignianat or CaJamites — genera which played so great a slmro 
in the vegetation of the same ago in the northern hemisphere 
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0 may next inquire what types occui in the Glossontons flora northern genus, is ret ordecl from Australia and the closely allied 
a fleeing more or less closely >\ith members of the rich Fermo Car Phyllotheca constitutes another link Iwtweon the two lormo Car 
bomferous vegetation of the north The genus Spfutnophyllum, boniferous floras 'Ihe genus tordait s may be coinjiared with 
abundant m the Coal Measures and Permian rocks of Europe and certain forms recorded ft cm India {south America, South Africa, 
America, is represented by a single species recorded from India, and Australia ’^hilo a few similai or oven identual types may 
SpiifnophvUnm apretosum (big 3) , Janulana^ another common be rocogiiuod m both floras, there can be no doubt that, during 



Map a —Ch -Gfl, OloRHopterls Flora I II Upper rnrboniferons plants of the northern hoiniBphere facies In the Zambori district and in Chinn III Uhirtlc 
Horn of Ton^kiUK &c assoi latod with iiorth< rn tyiws) IV Cnrbonlforous jdanfcs (prov Kansu) V (rlowoptrns m 1 (rminu nxks In 

pnn Vologda VI I erminii (I coliorn vnlh y) VII Upper t nrboinft roiis (UcrnkleJon) VlII Khu tu (ilomluras) IX I owor Junwsit Uppt r Goiid'wann 
(Argentmo) X Him tic (Ptrsi i) XI TiiuMsu — Crotiiceous 


a (onsiderable pciiod subsequent to that repieseritcd by the Lower 
( ai bomferous or Culm roiks, theie existed two distinct floras, one 
of which had its Inadquaiters m the northern hemisphere, while 
the other flourished in a vast coiitnieiital area m the south 
Kocent diseoverus lia\o shown that lepresontativcs of the two 
floras coexisted in ef rtain i egioiis , there was in fact, a dovetail 
mg between the iioitheiii and soiithoru botauieal provinces In 
1S95 Professor /oilier dosenbod seveial 


\ ])lauts from the pioMUce of Kio Grande 

do Sul 111 South America (Map A G 2), 
including a few tyjncal membcis of the 
( lossoptcris flora associated with a Luio 
]»eari spceiis, I rpuiop/ilows larictnus, one 
of the charai toristie tyjies of the Coal 
jicriod, and with certain ferns resembling 
some specKs from huropean Permian 
locks A similar assodaiiou was found 
also in Argentine rocks by Kurt/ (Map 
A, Oj) and from South Africa Sigillaria 
hrardi, another northern type, is re 
corded in company with Glo^soptenSf 
(tarujamopferis, and IsccffqfrcUhiopsia 
The C oal hearing strata which occupy 
a considerable area in Cliina (Map A, II ) 
eonlaiu abundant samples of a vegetation 
1*10 2 — ^Gkxzmrura ( nml which apiioais to have agreed in the mam 

Permo Cai bomferous 

Goiuiwana rockH nr luclia „ » t 

(AJter Feistmantel ) floras of the northern hemisphere In his 
account of some plants from the Coal Mea 
sures of Kansu (Map A, IV ) Dr Krasser has drawn attention to the 



apparent identity of certain leaf fragments with those of Ncpqqcra 
thiopsis Hislopty a typical member of the Glossopteris flora , but this 
]^)laut, so far as the evidence of vegetative loai es may be of value, dif 
lers in no essential respects from certain species of a European genus 
CordaUts A comparatively nch fossil flora was described in 1882 
from Tongking (Map A, III ) by l^rofessur 7eiller — and this author 
lias recently made important additions to his original account — 


which demoiistiates an admixture of Glossopteris tjpes with oth< rs 
which were recogm/od as identical with plants chaiaetenstic of 
Rhectio strata in Europe In the longking area thcieforc a flora 
existed during the Rhietic period consisting in pait of goinra 
which are abundant m the older (lossoptcris beds of the south. 



iia Z ^^phenojyhyUum. nteno^unt T roni Lower Oorulwunu lookb India A 
uat 8UU li leatlet enlarged {After femtniantel ) 

and in part of well known oonstitiumts of huro|)pan Rhieiic 
floras A characteristic member of the southern botanical pro\ im e, 
iicht^OTteura OundimJirnsis {Vig 2) of India is rtpn sen ted also by 
a closely allied if not an identical species — S paradom — in the 
liower Tnas (Bunter) sandstones of the Vosges Mountains, 
associated with Euiopean species which do not o(cur in the 
Glossopteris flora Another phint found in tlie \ osgos sandstones 
— Neuroptf rid turn grandifohum — is also closely allied to species of 
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11)0 hanif fern m ordtd from the Lowei Gondwana strata of India 
(Fig 4) and South Anirnca, and recently discovered, hut not yet 
dcHcnhed, by Mr Ia she at Vereenigmg in South Afru a These 
two inst antes the Tongking beds of Kho^tic age and the Bunter 
sttiidstonoH of Hie A 08 g<H — allord tvidente of a nortliem extension 
of (jilossopteris tyfios and their associa 
tioii with Puropean sfieeies In 1898 
an important discovery was made ]>y 
Professor Amalit/ky, uhuh cairies ns 
a step farther in our s^areh for a 
connexion between the northern ami 
Mouthom floras Amalit/ky found in 
bods of Upi>er Permian age in tlie ]>ro 
Vince of Vologda (KusHia) (Map A, V ) 
species of ( Itmojtfrris and Kot/qera 
thiuims typical numbors of the GIosso 
jitens floia, assoaalcd with species of 
the ferns Jfrnmptrmt (\tlhptf‘ris^ and 
Sphnwpifus a striking inst inro of ri 
c oininingling in the far north of the 
northnu hoiiiis] there Ptriniaii specus 
with migrants from Gondwana I and ' 
IJriM assoc latioii of iy[K^( fairly points 
to a jmnctiation of lepu sen tail vts of 
till C loHso]>tciiH flora to tlie iioith of 
J uioj>o towaids tilt close of the Per 
iMian ])cnod I vulciiee ot the same 
not tin in tKtonsion is Hiipplicd by floras 
clcHiubtd by Sc hinalhiiiiHc 11 from lei 
iman locks in the Pechora valley (Map 
A VI ), the •Siheriaii genus Khipto 
zam\U'^ being \cry similar to, and 
probably gtncneally identical witli 
A(a/rfn((thiop9i8 of Uie Glossoptciis 
fl<»i I llio Perino (’'arhoniferous beds 
Jici 4 ^nll jt iliinn uih ‘>1 Hoiith Afric a, India and Austi alia 
(lain 1 1 >in I utr ( on 1 aru suciccded by other plant bt ii ing 

wunaroclH Iiidiu (t/^'»attata (cmtaniing iinmcrous species 
' ' u^iceiiig (losdy with members of Iho 

Him tic imd Jurassic floias of the norlhcrii lit niisjihtre J lie so 
]tost Iciniian floias ns upicseiiUel hy the Upper (lenidwana beds 
of Indii and e oiiospomliiig stiata m \uHtialia, South Afrie i, 
and heiuth Anitnea, diirei but sh^litly tiom the noithcrn floras, 
and jiomt lei a uuitounity in the Itliitie and lurassic vegetation 
which 18 111 eontiast to tho cxisteiuo of two botanical proMnecs 
dining the latter luit of tho laluo/oie juiiod A few plants 
Tce enti\ eh St I lied liy 1 otoiii6 from Otiinau and lentugucse Past 
Afiie a eh iiiemstiato the oeturieiuo of 6Vovsop/c? cs aiiel a few other 
g( lie 1 a, 1 e fe 1 1 ed to a 1 V niio 1 1 inssie hoi i/em in a i e gion slightjy to 
tlie noithol ledoin the /anib(/i ehstrut (Map A 1 ) where ty]ucal 
h mope an plants agreeing with Uppci ( ii hoin fc r oiis types weio 
disccjveiid se \eial ye us ago and desenhid by /eillci m 1882 and 
1901 Iho ixistence of Ujipcr Ooiielwaiia plants, itHembling 
Iiirassii Hpieies fiemi thee Kn)nmhal beds ot India, has itciiitly 
lueii demoiistiated in the Aigi iitino by Di Knit/ 

H iMiig fiofii Ilow tlie (llossoi>teris fleiia ot Ur south 
gruliully spread to tlu noitli in the Peiiuiaii jif'iiod, wo 
iiuy now tiki i biicf siir\tv of the. suectssioii 
of ilor IS in tlio noitluin hi iiiispbe le, which lm\o 
lift traces iii Me so/oie rocks of North Aineiie i, 
huic)|n, and Asia Oiir kiiowledgo of the Tiiassic vegeta 
turn IS fai fiemi cxtinsivo, this is no doubt due in jiait 
to the tiiet tliiit the loiiditions under w^liie h the Tnassie 
roeks wiic dipositid win not fa\ouiablo to the oxistonco 
of a luxunaut Mgctation Mortovci, tlio Tnassie rocks 
of sontliiru Puiopo and othci regions aic typical marine 
sidiTiuiits The Hunter suidsloncs of the Vosges have 
atloielid scxeral sptcus of Lower Triassic plants, these 
include till Pepiisitaiious genus Scht^oneiua — a nuinber 
also of tho (ilossojitens floia — bipmnate fern fronds 
referred to tho genus Anoviopto is, another fbrn, dt scribed 
originalh as JStui opfetn qxnuhfoha, which agrees veiy 
closely with a southern heimsjdiere t>j»e (Neuioptfiidium 
vahduni^ 1 ig 1), soino large PViuisetaceous stems ajipa 
rtntly identical, except in si/eg with modern Horsetails 
With these occur several Conifers, among others Volt la 
heteiophylla and some twigs referred to the genus Alhertiay 
Iveanng large leaves like those of Aqathis amtraXu and 
some of tho Araucarias, also a fe w representatives of the 
Cyiadales Among plants from Lower Tnassic strata 


[mlsozoio 

there are a few which form connecting links with the 
older Permo-Carboniferous flora , of these we have a species, 
described by Blankeiihom as Si(fdlaryi omhrui, which 
may bo conoetly referred to that genus, although an 
inspjection of a plastei cast of the type specimen in the 
Ik rim Bergakademio leaves a little doubt as to the 
sufhciency of the evidence for adopting the generic name 
Siqdlaria Another Tiiassie genus, Fleuromeui, is ot 
interest as exhibiting, on the one hand, a striking re 
semblance to the recent genus Isoetes, from which it differs 
in its much larger stem, and on the other as agreeing 
fairly closely with tho Paleozoic genera Lipidodtndi 
and SvpUaiui There is, however, a marked difference, 
as regards the floias as a whole, between the uppermost 
Paleozoic flora of tlio northern hemisphere and suth 
sjneiesas hive been leeoided from Lower Tnassic beds 
There is e vide nee of a distinct breik m the succession 
of the iiortherii floras whidi is not apjxirent between the 
Permian and Tiias floi is of the south Passing ovei the 
few kiKiwn speeies of plants from the middle Trias 
(Muse lie Ik ilk) to the more abiindint and more widely 
spread rp]>ei Tnassie sjiecies as recorded from Gei many, 
Austria, Swit/erlaiid, Noith America, and elsewhere, we find 
a vege lation cJuraetenzed chiefly by an abundaiiee of Perns 
and Cye ids, cxliibiting the same general facies as that of 
tho bile eee ding Jlh etie and Lower JiirasMc floras Among 
Cycids may lie mentioned species ot Pit i ophjllum {( r/, 
7^ /aapti), represented by large pinnate fronds not unliko 
those of existing sjuiies of Zamia, some Fquisetaceons 
jilants and numerous Perns which may be referred to such 
fimilicb as Chuhomaie i, Diptendini, and Matonine i 
Btjnese ntitives of tlu (iinkgoiles constitute chuicteristie 
members of tho liter Tnassic floras, and these with othe i 
types, cany us on without any breik in eoiitinmty to tho 
llhetic floras of Seami, Germany, Asia, (^hde, Tong 
king, and Honduios (Mip A, Mil), and to the Tiini'ssie 
and Wealden floi is of inuuy regions m both the north anil 
south henuspheiis A loinparativo view of the plants 
found in vaiious jnirts of tho world, in beds ranging fiom 
the Upper Trias to the toj) of the lurissic system, re veils 
a striking iinifoiniity in tho vegetation both in iioithein 
and southern latitudes during tins long suceession ot ages 
Tho l*al Bo/oic types are b ircly lepre st nted , the arborose t nt 
A^iscular CT>ptogani3 have been replaced by Cycads, 
Cbiikgoales, and Conifers as the dominant classes, while 
Penis continue to hold their own No undoubted Anglo 
sjienns have yet lietn found below tho CVetaeeous system 
Prom the elosc of the Penman period, which maiks tho 
limit ot the Ut)})ei l*aheozoic floras, to the jieriod imiia 
dutely preceding tho appirently sudden apjieai ince ot 
Angiosperiiis, we have a sue cession ol floras differing from 
one another m ceitain minor ele tills, but linked togetliei 
by the jiossessiim of in iny chaiaeters in common It is 
impossible to eonsidtr in detail this long period in tho 
histoiy of plaiit-evoliition, but we may bnefly pass in 
review the most striking features of the vegetation as 
exhibited in tho dominant types of the various classes of 
plants 

Under the head of Algre there is httlo of primary importanee to 
lecoid, but It IS of interest to notice the ocenrrento of certain forms 
v\hich throw light on tho antiquity of existing families * - 
of Algae Species referred on good ovidtnce to tlie 
Charophyta are repiesented hy a few casts of oogoma and stem 
fragment^ found in Jurassic and Wealdon beds, which bear a 
sinking resemblance to existing species There is some evidence 
for the occurrence of similar Uuira “fniits in middle Tnassic 
rocks, some doubtful fossils from the much older Devonian rocks 
have also been quoted as possible examples of the Charophyta 
The oldest known Diatoms are represented by some specimens 
found entangled in tho spicules of a Liassic sponge, and identified 
by Kothplctz as species of tho recent genus Pyxidtcula Tlio 
culcaicous Siphoneo; arc represented by several forms, identified 
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as specios of Diplopora, TriploporellUt NeomfriSy and other goneia, 
from strata ranging from the Loiter Trias liratstonos ot lirol to 
the Cretaceous rocks of Mexico and elsewhere It is probahle 
that the Turassic Goniolina^ described from French localities and 
othei genera which need not bo mentioned, may also be rcikoucd 
among the Mesozoic Sipbonefti A genus /onatrl(}utes^ compaicd 
with Bj[»ociea of Cvanopliycete, has been described as a Calcareous 
alga from Liassic limestones of Silesia 

fhe geological history of Mosses wid Liverworts is at present 
very incomplete, and founded on Lw and generally unsatislaetoi y 
Brvoohrta hardly too much to say that no 

^ ^ absolutely trustworthy examples of Mosses have so iar 
been found m Mosozoie strata Of Iivdworts tlieie an a ftw 
species such as PaXm}u>pcUica Lostatuisku from the Lower Turassie 
roel s of Cracow, MarcharUites eiectits fiom the Interior Oolite 
rocks of 'Voikslurc, and M ^cdlcrh from the Wealden beds of 
Sussex Those fossil lUpaticie arc untortunatoly founded only 
on sterile fiagmcnts and placed in the I ivcrworts on tin strength 
of their lesemblanco to the thalliis of Marcliantm and other lett nt 
genera 

Jhe Paltcozoie Calam lit s were sucitoded m the Triassic jHJiiod 
bj Urge J'quiseUtcs dilleiing so far as wc know, in no essential 
p . respect from evisting Lqmsotuins Iho latp,o stems 
tacem nprosentod by casts of Tiiassie age, Equi'n tiles artnaccus 
and other species, probably possessed the powei ot 
secondary growth in thickness, the cones weie of the modern 
typi and the ihizomes occasionally formed largo underground 
tubois 111 e those fieqiienlly met with iii IquisUum arvinte 
A syliatiLiun and other species Eqm^ditcs Miunsteri n a 
( h iractenstie and faiily widely spread Rlnctie and Liassic speeies 
having a ( o ujiaratively slendfr btem with leaf sheaths consisting 
of a lew broa<l and shoit leaf segments JFquivtitcs coUtmnariH 
a loinmon lossil in llie Jurassic ])Uiit beds of the Yoiksbire coast, 
lepn scuts anotlur tvpo with relatively stout and o^cisionally 
b anched vogitative snoots bearing leaf shiatbs very like Iboso of 
J-qi/isetum vuirnniim and other Hoisetails In tlio Wealden 
stiata more shndei forms have been found g , EquisetUes 
Eiiiilutniti fiml J' Lyelh — in I ngland Gtrrainy 1 ortugal, Japan, 
and (Isevvliore, differing still less in diimiisions fiom modern 
spieios Of otbei i quisetalts tlido are SJit oimmi and J hgllo 
theta the fornni hist appeals in Liwoi (-oiidvvana locks as a 
mnnbir of tlic Cdossojitiris lloia, migiating at a latir cjmkIi 
int(» Furojic, whore it is represented by a Tiussic speins Plio 
latter gmus ringts from Ujqior Carboniferous to Juiassio rocks 
it 01 (lira in India Australia and elsewhere m the ‘ ( ondwana 
I and vegetation, as well as in Paho/oie rocks of Asia Minor in 
lermiau locks of Siberia and ui lurassic plant beds of Italy 
lliis gdius, like the allied Catamites appears to have possessed 
cones of more than one tvpe , but we know little of the structure 
of these Meso/oie Lquisetaeeous genera as (ompared with our 
minh inoie eomnlete knowledge of talanutcs and Atcha^OLalamiUs 
(Sio section I Pa I fjo/OK ) 

Reloieiico has alnad} hein mido to ^igiUaiui ocuhm and to 
till genus 1 tcuromeia Of othir Moso/oie it picseutativea of Iho 
L oo» I yiopodiales there are jiraetn illy none of botaniial 
dfahs interest Pala?obotanical litoraturo contains several 

* records of s])oeios of Li/copodiles and Magniellite^ 

nearly all of tin in are stciile fiagmoiits bearing a more or It ss t lose 
r somblaiue to living Club Mosses and Seligintllas but lading 
the more important lejiioduetivo organs A ictoiit invostigitiou 
of a plant long known fiom Rhirtie rocks in the Severn valley 
as Naiadita ammmata has shown that this gonus is in nil 
]»rohability a small Lyeopodiaecous plant and iieithei a Moss nor 
a Monototylodon as somt writers have sujipostd One of the most 
satisfietory speties from Luropean rocks is Lyrnpodite^ faicatu% 
oiiginally described by Lindlcy and Hutton in 1831 from the 
Inf u loi Oolite of Yorkshire 

Among the largo number of Mesozoic Ferns tin re are several 
sptfKs funded on steiile fronds which possess but little intenst 
p... - fiom a botanical standpoint Some plants, again, 

have been referred by certain authors to Ferns while 
others have lelogated them to the Cyiads As examples of those 
doubtful forms may bo mentioned Thinn/ddiaf eharatt eristic of 
RliTtie and Lower Jurassu rocks , EichopUris reprosented by some 
ext optionally fino Jurassic specimens, desiribed by 7igno, from 
Italy and Cte7ii9 a genus chiefly from Jurassic beds founded on 
})innate fronds liko those of Eamia and other Cyeads, with linear 
pinntB (haiav.teri7ed by anastomosing veins TTants referred to 
Sebimpers genus Loinatopteris and to Cgeadoptcri^ of Zigno affoid 
other instant ea of tlio difficulty of distinguishing between the 
foliage of Ferns and Cycatls The close resemblance between 
yiecimens from Juiassio rocks placed in one or other of the genera 
Thinnfeldia^ J)ichopteri% Cgcadoptens^ &c, illustrates tlio unsatis 
factory custom of founding new names on imperfect fronds It 
18 of interest to note that some leaf fragments recently found m 
Permian rocks of Kansas, and placed in a new genus Glenopteris^ 
are hardl} distinguishable from specimens of Jurissie and Kinetic 




ago rvferred to Thmnf Wia and otbci Meso/oie gmera The difficulty 
of distingiiisluu„ belwteu Ftuis and Cjeads is a necissai} const 
quenee of Iho eoininon origin of these two classes in laluo/oio 
times the C}eadotilKe8 [set section I, Paiaco/uk] plavtd 
a nrominent pait, uiid evtn ftinon^ ncent t}cads and Jniia we 
still see a tew indicitions of Ihtii (lose ulatumsbi]» Ihiio is 
reason to beluvo that eompouiul oi s^ntlutie tjpts— partly heiDs 
and partly (Cyeads — pcrsisUd into the Me o/ou cia , but without 
more anatomical knowledge thin wt at ]>KSt]it possess il is 
impossible to do more than to point to a hw indications allonkil 
by external and to a hli^ht (xtmt by internal 8truetui(,of the 
survival of ( yt a lolilu mean tv p s 1 he 
genus wliith it is (iistotnaiv 

and piobiblj eoircct to iiiLlinU in tlie 
Cyeadaks, is lepresenti d by (titiiiii 
apteies Miek as Oto arniU^ Emm 
5 A), a ( haracti iistn ’^oilslmc fossil 
of lurassieagt, whith in the loim of the 
frond, bearing broad and relativ t ly slioi t 
juniiflc exhibits a striking aguenunt 
v\ith the steiilo poitions of the fiondh ot 
Amiinia rotund ifoha Again anotlur 
specie s of the same genus 0 hnnbtoii 
anu<i (Fig % li), Buggisis a compan on 
with fern fionds like tint of the lectiit 
spttus EephrolepiH 3 ho scaly 

imnnta which oe<ur in abundance on 
the leaf stalk bases of fossil Cyeids (on 
Btituto another fcin character suivuing 
in Mtsozoic Cyeadaks Witbont a 
lulkr knowledge of intonml sliucturo 
and ot the i( productive oigiiis wc 0113 
lompdkd to sjical of some of the Meso 
7010 pi lilts as ]>o8sibly I cnis 01 jiossihly 
Cyeads and not n ferabh witli cerlainty 
to one or other class It has bec n found m \ 

useful in some eases to t x iiuiiic inn ro 
S( opu ally the thm him of coal thatottcn ° 

(overs tlio pinna of fossil fionds, in Fio *> —A (Hn amJti'g Peani 
oukr to determine the form of tin P , 
epidermal cells which may bo preserved ^ ^ 

ill the carboin/td eutule reitdinear (jiidiiinil cell w dls am 
usually cousdcitd cluruk iisln of ( ycads, while cells with un 
dulating walls aio more likely to bdong to finis Jins dis 

tiiielion does not, howivei afford a sift guide the tpi kiiiial 
colls ot some ftins, e g , A/igiopteris, bavi straiglit vialls, and 
occaaioiully the surface cells of a cy cadi an leaf sigment exhibit 
a fern like eharactoi I caving out of an oiint tlu iiurncious sUrdo 
fionds which cannot bo ccitainly rt fened to particular fanulns of 
lirns there an sivcral gi luia wlni h be ir evidtneo in tluii son 
and to some extent in tbo form of the kat, of then iclationship to 
existing types 

The abiindanco of Paleozoic ferns with sporangia and son of 
the Marattiacoous typo is in striking contrast to tlu bcaieityot 
Mtao/oie sjieiies winch can bt rtasonably nu bided in „ 

Iho Marattiaieai One of the lew forms so far recorded 
IS that known as Maiattia Mucnstni from Rliatic 
localities in >uio[k and Asia Some spieics induded in the germs 
PanaitfS or Daufropsi't fiom Jurassic rod s of i^»llnd, Auslni and 
Switzerland niiy jiossibly bo dosdy allied to the rectnt tiopical 
gmus Ikinora Of tbo Ophuvlossieea then are no satisfacloiy 
examples, one of tbo hw fossils coinpaied with a ncont spuns 
OphioqloHvtni paJniatum, was di scribed seveial years ago from 
liiassic rocks under the name Chf itoptens but tlu lescmblanco is 
one of external fonn onh and jnat tually valneloas as a t ivojioinie 
entenon It would afipoai that the cusjmraiigiato Perns suddenly 
sink to a veiy suboidmate jioaition uftei tlio 1 aliCozoK era 

The Osmundaeei, repiosentid by a few forms of lalaozoic age 
jdayed a more pioimneut paitin tlu Mesozoic floris A species 
desciibed by Sehonk from Rhatu roiks of Franconia as ^ 
AirostiehUes priuccpn is liaidly distinguisliable fiom 
Wdliamsoiu^ a widely distiibiitfd specie s in In 
ft nor Oolite strata I his Turassie spet les bore bipinnaU fionds not 
unlike those of tlie South African Australian and New /i aland 
Fern Todca hailnmt^ whidi were characterized by a stout ladiis 
and bhort broad lunnules bearing niiinerous largo sporangia eoveiin,, 
the under siirfaeo of tbo lamina S])e( miens of yodifzshavc been 
obtained from Ingland, Poland and elsewhere snfliciently well 
preserved to affoid good ovideneo of a (orres])ondmeo in tho 
strueturo of their sjferangia with those of ree< nt Osmimdact i 
J Jus Jurassic and Rhffitie typo otmis in Lngland (»ermanv Poland 
Italy, Last Greenland, North America Japan, China, and Peisia 
(Map A, \ ) Bipmnate sterile fronds of loditen liave in some 
instaiieos been dt scribed under the designation 1 ecnpteris H hit 
biensis This and other names, such as Aydenium IMiithieiise, 
A ne66ciwe, Asplenifes Itoenserti Ac , have bttn given to bipiiinato 
fionds of a type frequently mot with in diflerent gencia and 
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fnnnlKS (>r recent lorn*?, f ff $ OnocJea struihutpteris^ siiocics of 
Citaihea^ Jsjtlenium ( umnofjramme, &o In most cases the 
Ilhittic, JuiaHrfK un(i Wtaldcii horns included under one or other 

of theso names are 
sterile, and cannot be 
assigned to a particular 
family, hut some are 
undoubtedly the loaics 
of Todtien^ a genus 
which may often b< 
io(ogni/f*d by tlu 
broad and relative ly 
short bluntly t* rmi 
iiated pinnules 1 he 
Jurassu species CUuIo 
jthlrhiH df tit uulata 
(Fig 0) iccordcd from 
Hev( ral h uropian lo( al 
ituH, UK hiding Born 
holm and the Arctic 
ri gions, as well as f om 
Noith AnifrKu Japan 
( hina Austialia, 
liidiii and Persia 
all Olds an instance of 
a luminoii type ol 
bipiiinato frond simi 
lai to Indites /h dliam 
aom^ which has been 
UK bided in the Poly 
])odKueie but such 
miagn evidence of the 
Koral (haracleis as wo 
possess also points to 
n coinpariHon with the i(« ( nt Osmundaceous bin linlra hnrlutra 
1 lie systcniatu position of this Itirassu form is still undetermined 
llio S(hi/i Klin iiKhub a widdy spread spi cies, onginally named 
Iccoplfii'i ndiH and loccntly ]»lacod in a new genus Khikia (Fig 
7) wbiih iH I liaia(tori/cd by tnpinnnto fronds with 
shoit linear ultiumto segments beaiing a single row ot 
Miornngia with an apical annulus (“moinngic sou of 
Pi anti) on either side ol the midrib llus typo occurs m Khsitic 
iiud lower JuiaHsu rocks 
of hnglaiid Poland, the 
Air tic legions and lapan 
Kufiordia ( appertt^ a 
Wtalclon t) po and pro 
hably a inembei of tho 
Schi/nacea has been in 
corded lioin Fnglaiid 
(Yoik shire and Susaev), 

Ihl^iuin other huropeaii 
countries and lapan 
I hi (.diieheniacin ap 
piai to hive been iipic 
MJitid by XiiasHK s|i<ies 
111 Noith Amciiia and 
Europe and nioic nbund 
intlv in Jurassic ^^(aldcn, 
or Lower C icLaccoiis locks ~Klu}\acnlx% 1-3 ttpomiipa onltirged 

111 BcIliuui, (iioonland 4 single pmuulo ‘tllgbUy enlar»e««l 

Pulaml ttucl elsewbtie ^ jKi«ment ut pinnu luteiioi Oolite Lug 

Somi ( xc optionally pi i let t 

fragments ot rlu/omts have been found by Dr C Bommer of 
Ol I h m HiMwa W caldcn di posits at Bracquegnios (not 

Bauiiie) in Belgium, but these are not jet 
dosrnbed The elichotonioiisly branched fronds of 
tho typo npnsentid hy scvtial loiont 8| k - ci(s of GltuheniUf 
r (I t (J dii/totonui tc are abundant in Lower Cretaceous plant 
beds of C<ru nlauil, and suggest that iii the hitter ]>ait of tho 
Mcso/oii period tho (fkiehemaeia held a ]>o8itiou in tho vegota 
tiou of the tar north similai to that which they now occupy m tho 
southern tiopiis of India and other regions 

Ihe riicnt Malayan genus Matonia (Map B Matonia), repre 
sontoil by two species jlf putimda and M mrmentosn is cltaily 
Mat nl- suivival lu tropic al latitudes ot a taniily which 
n9t^ " occupied au important nhio in tho vcgitation of the 
Khctii, luiassK and Wialdtu periods The gciieia 
lAxccopUru and Matonuhiim (^lg 8) nia> he cited as tlu two most 
iinpoitaiit types, both as regards g( ograplutal and geological range, 
of this Moso/ou family , these 1 inis are recorded fiom England 
1 rauce Belgium ( ormany Austria Portugil Poland and Italy 
(Map B, Mj) also from Gietiilaiul (Map B Mg), Spitsbergen 
(Map B, M,) and Persia (Map B M4) From the southern 
hemisphere, on tho other hand we know of one or two fragments 
only which can reasonably be reteried to tho Matonuiere (Map 
B, M ), a fact which may point to a northern origin for this 


family, with its two sarviving species almost confined to the 
Malayan region 




Fk B —Matonidlim Cappett! A Kniimut of i>ptiolei B, fertile pinnules 
iiih ilor Ouliti Kngland 

Tho recent genus Dipterit with its four existing species 
ore 111 ring chiefly 111 tho liido Malayan region (Map B, Dipteris), 
IS also a modern survival of several Mesozoic types 
lopresented by such genera ab JhctyophyUum {]t\g 9 ), 

J*ioihorhipi 8 and ( amptoptf^rin wliicli were abundant 
during tho Khnptio and Jurassic periods m huglaiid, (uniuin, 
Sweden, and elsewhere in 
h urope (Map B, Dj) The 
Diptondina. are re pie 
sented also by spec us 
from Meso/oic rocks of 
Persia (Map B 1 ) ), 

( roe n land (Alap B, I >5,), 

Noith Ameiua (Dj) 

South Anienca (D^), and 
China (Dfl) 

Tho Cy atilt aceae con 
stitiite anotlicr family of 
leptospoian^iuti 1 crus 
wlneh had scvcial lepic 
siiitatives in Meso/ou 
floras I he nurncioiis 
spieics of fronds from 
luiassic and Wealdtii 

rocks of North Amoiica 
and hiiiopo referied to 
Ifnjtsopfnis, a recent 
moiiotypic genus con lined 
to Juan Fcniandez are m 
tho majoiity of cases 
founded on sterile b aves 
and of little 01 no 
botanical \aluo On the other hand, there are several fossil Ferns of 
Tuiassu ago possessing eup like son like those of - 

opteria and other ( \atheaceoii8 hems, which iiidicato a 
wide Altso/oic distribution for this famil) Among 
Jurassic species w hie h should probably be classed as Cyathcacea 
(\mtoptcriH hifimtwphylloidca is recoided fiom England, fiance, 
Poland, Boinholm Italy, the Arctic regions Noith Ainonca 
Japan, China, Australia, and India A few tree ferns which may 
be included in this family such as Protoptcria have been described 
from Wealiieii and Lower Cretaceous rocks of England, Germany, 
and Austria It is by no moans easy in dealing with fossil Ferns 
to distinguish between certain Polyjiodiaceai — such as species ot 
Dai aft la — and members of the Cyalheaceit 

It 18 a striking f ict tliat among the numerous Mcso/oic Ferns 
there are comparative!} few that can with good reason be referred 
to the Poly pod lai tie, a family which plays so dominant - - 
a i 61 e at the present day The frequent occurrence of 
such names as Avplmium^ Adiantum^ ikLvallva^ and ^®“**^®* 
other Pol} podiaceous genera m lists of fossil Ferns is thoroughly 
misleading There aio, indeed, a certain number of species wTiicn 
show traces of son like those of modern species of Asplnnuni and 
other genera, but m most cases the names of recent Ferns haye been 
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\i8ed on lufiufficiont grounds The Wealden and Jurassic genus 
Onychwpm of England, Portugal, Belgium, Germany, Jaimn, and 
Australia, bears a close icsemblanoe to the recent Onyihium (( rypto 
gmwm) Othei J uiassic Ferns described by Raciborski from 1‘olaiid 
suggest a comparison with Davallta Supposed fertile fronds ot 
Glo^soptens have been described by several authors and referred to the 
Polypodiaceffl, but in no instance is the evidence enough to warrant 
more than the suggestion that tins abundant soutluru I'ern is a 
J’olypoiliaceous genus The miijoiity of the specimens included m 
the genus Cliidophlebu% the Meso/oic leprcscntutiveot the Palaeo/oic 
rccopUris type of frond, aro known only in a steiile condition, 


1 cannot bo assigned to thrir family position A Wealden plant, 
Weiehseha MauUUi is worthy ot meutiou as a species of ly wide 
geographical distrilmtioii and one of the most chauu ti ristio 
membcis of the Wtahhu lloi i Ihis t}pe is distinguished by its 
largo bipinnato fionds Ik inn,^ lonj^ iiul narrow piume with close 
set pimuiU<t, chaiat teu/t«l hy tlio anastomosing seionduy viins 
!No traces of son ha^e so lu hitii ionnd in the lionds Smiilarh 
the genus Stuff noptrris chiniitcn/cd hy a hahit like th it of 
Maistlut and uprcsmtid hj lionds (onsmtmg ot a h w 8piia»Ung 
broadly oval or naiiow segments, with anastomosing veins boino 
on the apfc of i common pi tioh , is abundant m locks lanj^in^ from 



the Rhaetu to the Weal kn, but has not so far huii s itisfactonly 
jdaced Tlio ovidcnco which led Kalliorst and some otlici wnt« rs 
to refoi this plant to the Marsiliacce is not coinuicing and until 
W( find well picscrved sporocaips wo incline to tlio opinion that 
isaqcnopttris is probably a genus of Icrns 

I he abundance of 0>cadeau plants IS one of the most stiikmg 
features of Mesozoic floras In most cases wo have only tho 
c at ®vidonco of stciilo fionds, and this is necessarily un 
yea ata g^tisfactory , but the occunenco of numerous stems 
and fertile shoots demonstrates tlio wealth of Cycadeaii plants lu 
many parts of tho woild more jiarticulai ly during 
the Jurassic and W'^caldtn 2^01 mds 1 10 m Palcco 
ZOIC rooks a few fionds have been do&cribcd such 
as rterophylliim Ifayolu P Combrayif llagio 
zamitcSf and SpJteiiozamUegy chiclly from Trench 
localities, which are reloned to tlie Cycuds be 
cause of thoir similarity to tho jnnnatc fronds 
of modern Cycadac e» In tho succeeding Tnassio 
s\stom Cycadean 2 dauts become much more 
abundant, osyiecially in tho kouper peuod , from 
Rhctio locks a still greater numbci of types 
have boon recorded among which may bo mentioned Ivilssofiia 
(Fig 10), Anomoui}tutc% Pterophyllum^ OtozamUrs, Cycadites (Fig 
11) The species of Nilswnta shown in Fig 10 (iV compta) is a 
charactcnstio member of the Jurassic flora, practically identical 
with a form from Rluetic rocks described as Nilnmita polymorpha 
The large frond of Cycudifes repiesented in Fig 11 (C Saportcc) is 
from the Woalden strata of Sussex and possibly identical with 
Ci/cadttes Unui^edtis {i om In addition to these genera 

there are others such as Ctenommites Ctenu, and PodozamUfSt 
the position of which is less certain Ctenozamites occurs chiefly 
in the Rhffitic coal bearing beds of Scania and lias been found 
also in the Liassic clays of Dorsetshire and in the Inferior Oolite 


beds of 1 orkshirc as well as in Rhictu stiati in IVrsn and dso 
where, it is chai ictcrizcd by its hijunnato bonds and inuy ho 
compared with the recent Austialiaii genus hoiuuut jkcuIiu 
among Ining Cycads m having hiiuniiatc fronds ( U tus lias hit 11 
I»la(od among the ferns by more tlian one ant hoi, on inonnt ot 
the occur! nice of supposed stioiangia on its jiinn i hut tin 11 is 
reason to believe that these so calh d spoiangia are 2>iobahl> nothing 
more than prominent 2>apillose tells ot the opidtrmis J (nio 
zamited {¥ip^ 12 ) is nsually considiud to bo a Cyiad but tlu 
biuad pumoL (or leaves) and then airangcineiit on the axis suggests 


3:10 10 -“’Nilstonia compta Inferior Oollti Knglaml 

a ])ossiblo relationship with tho soiithorn Coniferous genus 
icpiesentcd h> tho kiuri Pino and othei rectiit 
aidcrable \aiiation in tho si/o of the 2 »innie of Jodoamitfs as 
represented by specirs from tlio Tiirassic rocks in tho Autu 
rtgions and various huropcan lotahties recalls tho vaiiilion in 
length and breadth of tho leases of Jqathis W itli regaid to tho 
distingnishiug fcatuies and tho distribution of thf numerous 
Cycadean leaves of Mesozoic agt, the most striking fatt is tho 
abundance of fronds wbidi tlu 10 is good Kiison to rdcr to tho 
Cycadales lu Ujiper 'liiassic, Rluctic, Jurassu, and Wkaldtn rocks 
111 India, Australia Japan Cliiiia and elsowhen in the bouthein 
hemisphere, as well lu North America, Croenlaiid, and other Arctic 
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}iit(h 'ind throufrhout tiirope It is noteworthy that Tortiar> 
l.lant hnls have yiUduI hardly any speciineua that can he ucog 

iji/td 18 ( M id'i 111 ^1 

A mom inipottani question i% Tt hat lnoy\lcel^e ha\e ^^o of the 
rrpi oduc i I ve 01 gan<^ ntiei steams of these J lasil Cycads f Cycauean 
stei/is hju roantly btcii tourid in extraoielinary abundance in 

Jill issic and j>ossil)ly 
hif^her etrita in , 
Wynniiug and other j 
naits of tho United 
States Cycadean 
sterna have been found 
also in tlio uijpennost 
JuiassK, vVcaldcn, 
and Lower Cretin cons 
rocks of J ngland, 
India, and otlicr parts 
oi tlio woild An e\ 
aTn]»le of an Indian 
(. y( idtuii stem fiom 
Uj)pcr C ondwana 
rocks IS rcprmntcd 
in Iig II, tho Rur 
fiup of tlic trunk is 
covcied uith pcisist 
rut bases (tig 13, A) 
of tlio fronds known 
as PtdophifUum OnteU 
r/Hc, will h au ]»rac 
lically tho bJiiiio as 
tho Lnrojitari sjiociea 
U ilhamHonia pfclcn 
(Iv 17) In a section 
of the stun (1 ig 13, B) 
a large pith is seen 
to occupy tho axial 
itgion, and this is rui 
louTidcd by a /ono of 
81 condary wood, which 
appears to differ from 
the ( harac toiisticwood 
of mode rn Cycads 
(aoo G\MNosirRMs) in 
having a more com 

I jact stiiKture 3 ho 
o/oiigo shaped anas 
I \teiiial to tho axis of tho stem rojirosont the sections of potiobs 
some ot wliuli aio shown m hig 11, A, attaehod to tlie stem The 
majority of Muso/oit stoinsa^ico in cxtonial appearance with those of 
j( ( entsjKieios ot t n< ephalartos ^fa^ ro^imia and some other goiicra 
tin tiunk is encased m a massot poruistoni petiole bases bcpaiatod 
fi om ono another by a donso felt or p icking of sealy ramentu 3 ho 
Rtrneture of tho h if stilks is liko that of mu loin Cycads, but the 



Fio \\ ~( ifradUea l^portce Woalden Kngland 



lio 1 —I odo lane^olatuA 

Inferior Oolite, England 



B 


Fio IS —Cycadean stem fr>m Upiwr 
C ondwana rocks India. A snrlate 
view li traua verse section of stuiu 


1 amenta, instead of having the form of long unicellular hairs like 
those on the petioles and bud s( ales of existing species, are exactly 
like tho paloiB or ramoutal siales cliurnctenstic of tho mijonty of 
lorns 3 his fern like chai actor aflordsan interesting survival of 
the close rilationship between Cj cads and Ferns. Some recently 
discovered Jurassic Cytadean stems fiom “Wyoming are oharac 
Uiyed by an un\u \ally rich development of ramontal scales , the 


I ramenta fiom the old leaf bases form an almost complete covering 
/ over the surface of the ti unk Professor Lester Ward has instituted 
a nflwpenonc name, Cytadella, for these woolly forms In a few 
cases the fossil stems sliow no trace of any lateral flowering sJioots 
and in tliat respect agree with modern forms an instance of this 
IS aflbidtd by a large Cycadean trunk discovered a few years ago m 
one of the Portland qtmrrua, and named Cycadcoidea qigantea (I 
] 1) In this stem the flowers may have been terminal, as in exist 
mg Cicada As a rtile, however, the fossil stems show a marked 
drJItrenco from modprn forms m 
tho possession of lateral shoots 
given ofl from the axils of loaves, 
and terminating in a flower of 
complex stiiKtuio containing 
numtrous orthotrojious seeds 
3hc8e reproductne shoots ddltr 
in many iinporLant respects liom 
the flowers ot recent Cycads, and, 
cliufly on this aeiount, it is ciis 
toniaiy to include the plants in a 
sepal ate genus, Jhinirttifri, and m 
a family — the Iknncttitacin — 
distimt fiom that of tho Cyia 
(lad c as rc]>icstntid by existing 
Cicads 3 be best preserved 
Rpoiiiiienfl ot the tiue Poinettdis 
tvpo 80 far described are from the 
1 ower Giconsund and W caklcn of 
England, and from Uiijier Meso 
7(iic strata in Isiorth ATiiciica 
Italy, Olid kiiintc A study of 
the anatomic il stnictuio of the 
vcgotitive stem which on tho 
whole IS >cry similar to that of 
leccnt Cycids (big Ki 1 and 2) 
reveals certain charai tcis whii h 
are not met with in modem 
Cycads The chu f distinguishing 
feature is atloidod by the leaf 
traces , in recent spccus (see 
Gymnosi liimm) these pursue a 
somowlut complicaUd course as 
they piisstrom the jatiole tow aids 
the V iscular ejlinder of tho stem 
but in Bennrthlis the vasenlai 

biindliR from the haves tollowed o more diuct course thiongli tho 
cortex of tho stem (lig Vi 3) Among existing types tho giiiiis 
J/itcrovaMiia api»e irs to show the Heart st aiiproach to this simpUr 
strueture of tho haf tiaces 3ho typual litiinettde^ ft male flower 
(big 15, 4 and 7) as xnvestigattd in hnglish, kicni.h, Italian, and 
Aincritan speeimons, may bo bindij destnbtd as a short UUi il 
shoot 01 peduncle ansing in a haf axil and ttimiiiating in a bluntly 
lounded apex braiing numerous linear bracts cntlosing a centi il 
grouj) of aj)jiondages, some of which loiisist of sleiuhr pedictls 
tiaverscd by a vaseiiliir strand and bearing a single terminal ovnh 
t nclosed ill an integument, which foinis a ilist il canal or microp^h 
Assoc lated with tin so seminilcrous jiodicels occ iir sUulo appenclngts 
consisting of slendei stalks ttunin itiiig in distal expansions, which 
lorm a fleshy co\triiig o\er tho surfice of the flower having •*iimll 
aperturts immcilutoly above tho micropyles for the entrance of the 
pollen grams 3 bo seeds have in some casts been prestived in 
wonderful perfection, oinibhng one to make out the stiucture of Ibo 
embryo with its bluntly eomcal radicle and two fleshy cotyledons 
hlling tho cxalbuminous seed (I ig 15, 11) 

Our knowledge of tho reproductive organs of the Ileiinettitacen 
has until recently been conhmd to the female flowers as described 
by Carruthors, Solms Laubaeli, I igiiior, and others The fortunate 
discovery of several hundred C vtauean stems in the United States 
of Lower Cic taceous and U]>per Juiassic ago, has supplied abundant 
material which is now being examined by Mr Wieland This 
investigator lias alitady published several short accounts of his 
discoveries, whuli give vamahle information as to tho morphology 
of tho male organs and lead us to expect results in the future of 
the greatest importance and interest On some of the American 
stems flowers have lieeii found, borne at tho apex of 1 iteral shoots 
which possess fully developed male organs consisting of sporangia 
with spores (pollen grams), surrounding a conical centialieceptaclo 
hearing numerous small and probably functionless or immature 
ovules (tig 15, 10) The stiucture of this typo of flower may be 
briefly described as follows In sliajie and sire the flower is similar 
to that long known as the female flower of Bennettxtes and 
B dlmmsonia A number of hairy linear bracts enclose the 
whole , internal to these occur 12 to 20 crowded pinnate leaves 
(sporophylls), with their apical portions bent over towards the axis 
of the flower, the bases of tho petioles being fused laterally into a 
disc surrounding the base of the conical receptacle Numerous 
pans of pinnules are attached to the rachia of each sporophyll, and 
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gporangia) fFig 16 , 8 and 9 ) The Byuangia consist^ of a stiut ‘•ooclsnerc borne by plants 

wall composed of thick walled cells, succeeded by a layer of moie ha^e l^crdl, ^ , a few female flowers 

delicate and smaller elements, and internal to the wall occur under t}ir« 7 .rnt ) ^ from KUr; tic rocks of Vunia and dstwhero 
two rows of sporangial loculi containing nnerospores Win u the nedo «1« L « consist of an a\i ^ w ith slend« r 
synangia arc npe dchisience takes place along a modun hno 
between the two rows of loculi In size, position, arrangement 
and manner of delnscence the sporangia bear a striking rescmblaiuo 
to those of Marattia and Daima among recent Marattiaceaj The 
most important point elucidated by this discovery la the vcr> close 
correspondence of the male organs of the BmiettiUs flower with 
the sporophylls and s^nangia of Marattiaceoua Ferns— a further 


i)ediLfll« nr j consist 01 an axnwith slend.r 

a m / (1*^ ‘ ‘ 18 ui 1 , I mmilar to that of 

K a anuiKaneiittotbiunpels It 

ti ^ ‘’JjKRratid that 0110 at least < t tbo flowers that ou.inaUy 
descubed by Mr Urrutbers from the Infcn »r Oolite of ^ .iksbuo 
na Bfanm (frauhs may Iianc \«iu borno by a mimlnr uf tlm 
i OiuUgoaKs Mom Jurassic tuiks of Vi n»o and 1 ^ly a fiw 


/Mmf 





Fiq 16 Frond of ?rj/?iannoniA i/jjTttJ Inferior 
Oolite Eii(,la}Kl 

IV 

imperfect specimens Invo been cksenbed as carpels of 
' — — 11 Cycads like those of the iecintg<.iius CVrffs(sLC ( ymno 

j 1 -'1 UfumMifcs Rtm portion of transverso 80 ( ti ii of stom a \aflciilar cylinder sikhmh), while a few of thi so may have bo< n rorret tly 
b hat traces r pUh d cortex ZirufuWiirs stem tangential section r Itowcr identified, an inspictioii of some of Ini oiiginiil exampus 
podunclos 3 stem leaf Irv oh attached to tUo vascular cylinder and pass ^ Pans collections leads OIlO to OXpU ss tlio oiillllon 

mg as simple strands through the cortex d cortex 4 ff illiaruonia Woaldon Fn„ .Lf/itmnn Tdimatn 

hrid ^ Wng leaf of IliiTmmffif (l Uainenta of li. transverse sect mi; that OtheiS are too imperlect to dt Ui U ino 1 ilinalo 

7 liennettites miuule flower In longitudinal section / nptx ot pwlunclo g bnw Ls fronds Oi the f yCfIS typo (.liaraottri/ed ny tlio presence 01 
(hHowu in surface view in 4) h seeds and aeminiforous ptdicels i iuterscmlnal scales a midrib and HO lateral veins m the linear jnnnro, are 

8 ilraarWt^ KynauLium of mile flower showliig lino of dchvsoenco k and micro j j P trormany from Wealdtli 

stxires I 9 Syuanffluiu in lrans\er8e section showing sporangial groups m and micio , , - , , ,, ... i i» i t 

spores I 10 icnnfftUcs flower in vortical secthm showing the ct utral female portion stratum Fugland (1 i 1) and 1 oitUf^al, and from Liassio 
'll two sporophylls bearing synangia (male) o and hairy bracts g 11 /feanf/iihs seed hods in DorHetshiic One largo sptcimiu is figured by 
m longitudinal section showing the dirotylod nous embryo p cotjledons r radicle f^om lower Cretsoeous rotka of C rceiiland, and 

Ufr«<(K« 5 8 » »na 10 ayiKr M T aflrr Ml II, ^lh.r , ^ ^, 4 ^ latiral 

ovules, as iii tlio female flower of Ci/ras, but an ex 
lie of the common origin of C^cads and Ferns It remains to bo animation of tho tyju spdiuicu in the Copenbagen Museum ltd 
m if the ovuhferous cone m the centre of the flower represents the pusent writei to rrgaid this Mippostd carpel as xaliie 
nply a funotionloss gj nujcuim, us m ff c/Mu(scAja and nbuonnal less Another well known Cycadtui genus is Hilhamsonia 
nes of certain ConiferT or if tho flowers were hermajihiodito with so namid by Mr Cirrutbeia in 1870, and now applnd 
th male and female organs fully developed AVo b ivo a coinbma to coitsm ))umate fronvis— r f/ , those pievioiisly desrnlud as 
m in the same flower of stalked ovules the structure of whuh has /armies qujiis (I ig lb) and others kno\ n undd mieh names as 
ready been described, and iiitcraemmnl stales constituting a lierophyllum or Ptdo 2 >h}jllitiii ptdfn, &c , both ciuuruou huassu 


robe of tho common origin of C3 cads and Ferns It remains to bo 
seen if tho ovuhferous cone in the centre of tho flower represents 
simply a funotionloss gjnoecuim, us m U clunUthia and abnonnal 
conesof certain ConiferT or if tho flowers were hernia jihiodito with 
both male and female organs fully developed AVo h ivo a coinbma 
tion in the same flower of stalked ovules the structure of whu h has 

already been described, and iiitcraeminnl stales constituting a ^ ^ „ 

complex gyncccium, which exhibits in certain foaturts an "pproach h|)ocies~as well^s to stems bearing pedniitlcs with ttinunal o\ d 
to tlio Angiospennous t\pe, and differs in structure from other flowers, similar in form to those of riine is good c\i 

Gymnosperm flowers, associated with male organs const! ucted on a tUnco for supporting Piofcsair AVilliamsoii s roiulusums hi 
plan almost identical with that of tho sporophylls in Mirattidct a tho orgniuc cminexion liotween the flowers origin dly described 
Iti8clearthatjfitc/me(^i^<jjf differed in many essential respects from from Infirior Oolite rocks of Aoiksbire and suhsi ijin ntly naiutd 
the few modern survivors of the Oycadales Tlio flowers were moro Wtlliamstmta (lig Kj), and tho frond i of /aviihr c/mcis now 
complex m structure, and m tho case of tho female flowers tho known as ff lU tarn soma qu/ns (lig lb) T lure cm he little douJit 
almost complete covering of the ovule by atinlo foliar organs offers that the majority of the (^jcadi an fioiids of luiassn md AN oildni 
a point of contact with the ovai^of the Angiosfierms, suggesting a age which are ncaily always found ditai !te<l fiom tlu rest of tlio 
foreshadowing in the Meso/oic Uyeadabs of the more efficient pro plant were borne on stims of the lu tuielf lU r tviK AAilliamson 
tection of the ovule charactenstio of Monocotyledons and Dicoty was the lust to express the o])inioii that tin Ikiiiif ttitcaii flowers 
ledons Fossil flowers of a t) pe more like that of modern Cycads known as WtHiarnsonia w< re borne on the tninks wliiui t< rnnnati u 
are few in number, and it is not by any means certain that all of in a crown ofpinnate fronds of the type long known as Zawi^ai/ii/as 
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this %iew 'Was regarded by Saporta and oth^r* as incorrect, and the extinct and liMng typs. Seeds like those of Qvnkgo hloha have 
natuie of tlio Bennoititean foliage was loft an open question A also been iccordod as fossils in Jurassic rocks, and it is not impro 
rrxdit re examination of the hnghsh material in the museums of bable that the type of flower known from the Infeiior 

1 j,i i« and elsf w here has confirmed Williamson’s conclusions Mr Oolite rocks of Yorkshire, may have been borne by Ginkgo or Baura 
Wiijhind of V ah bus also described young bipuinate fronds, very 1 he regions from which satisfactory examples of C inkgoalesf^aimi 
like those of rfcint species of /amia and Enctphalartoa^ att^ihud or (riri^go) have been recorded are shown m Map B (G^ Gj^) Both 
to a limndUlu stem, and exhibiting the vernation characters of Tertiary and Mesozoic localities are indicated in the map 

f An adec]uate account of fossil Mesozoic Conifers is impossible 

within the limits of this article Coniferous twigs are very coinmou 
in Mcsoroic strata, but in most cases wo arc oomjielled 
to refer them to provisional genera, as the evidence of 
vegetative shoots alone is not sufficient to enable us to 
determine their jiosition within the Coiiiferas There are, however, 
several fonns which it is nasonablo to include in the Arauennea 
that this family was to the fore in the vegetation of the Jurassn 
jKjriod 18 unquestionable We have not merely the stiikmg 
rcsemblanee of vegetative shoots to those of recent species of 
Jraucarut and Agathis^ e q , species of Nageiopais^ abundantly 
represented in the llmier Juiassicbeds of the Potomac area in North 
America, species of lagiophylluTn and other goneia of Tiirassic and 
Woalileu age, but an abundance of fossil wood {Araucanoxylov) 
from Jurassic and Cietacoous strata in Euro]>e, North America, 
Madttgascir, and elsewhere agreeing witli that ot lecent Araucanox, 
m addition to seveial well piescrved female floweis Some of the 
fossils reft rre d to the genus Kauloi arpon^ and oi iginally described 
as mouocotylcdoiioiis inflorescences, are undoubted Araiicarian 
cones other c ones of the s imo typo have been placed in the genus 
Cycvuhostrohua and referred to Cycads Araucantes HndleHtoni 
desciibed by Mr Carruihers from the Coialline Oolite rocks ot 
Malton in \oiksliire, Arancaritis sphcrrocarpa from the Inferior 
Oolite of Somerset, also aiiotlu r cone found in the Northampton 
Sands, winch is probably s])eLifically identical with A lludhstmu 
and named by Carnitiiers Kaidoiarpon ooliheumj afford good 
illustrations ot I’ritish Aiiucaiian flowers A flower of a rather 
diflcrcnt t}j>o 1 snidarnucarui majo7^ exhibiting in the occurrenco 
of two seeds in each scale an ajipro if h to the cones of Abietineir 
lio 1 —I rcjuds of n illiamsonia pecien tias been desciibod by Professor Fhcbe from Lower Cretaceous rocl s 

of Argonne Ihe well known Whitby jet of Upper Liassic of,o 
irnny recent C> cads (Fig 15, 5) In JFilliam'i07iia thfi stem bore apfiears to have been formtd to a laigo extent fiom Araucaria ii 
(ompanilivcly long fertile shoots, which, in contrast to those ot wood Among the more abundant Conifers of Jurassic age may be 
Ji* 7i7ictttt( projected several inches beyond the surface of the mam mentioned such geiieia as Thnytes and CnpresvteSf which agree in 
trunk inifl U rminatcd lu a floworwhuh appeals to have rLScmbled Ihoir vegetative chniaetcra with membors of the Cupressinea*, hut 
those of the tine Btnnelhtr^ so far at least os can bo ascertained our knowhflge of the coma is far fioin satisfactory Many ot the 
w if hunt the assistance of internal stiucturo Ihe genus JViJluwi sin ill female flowers horm on shoots with foliage of the Cvpiessus 
smut OI cum in the Upper Goadwaiia locks of India it is reioidtd tvpe consist of spirally disjiostd and not vorticillate scales, e g 
also from stiata raiimng from the Hhatic to the 1 ower C reticoous those of ThvyUa ejrpanm% a common Jurassic species 
peiiod in Liiglaml, Portugal, Sweden, Bornliolm Greenland, Fossil wood, desciibed under the name has been 

Ual> C nil ida and the United States Anothei inoinbcr of the rccotded from several Mesozoic horizons in turopo and elsewhere, 

Ii... l A 1.. .1 t 'XT.ii. ...j. * ' 


!• 10 1 " —I njlids of H iUlamsonia perien 

irnny recent C> cads (Fig 15,5) In iriWwrw soma the stem bore 
( oinparalivily long fertile shoots, whuh, in contrast to those ot 
/>! 7mettd(% project! d several inches beyond the surface of the mam 
trunk end ti rminatid m a flower whuh nppiais to have resembled 
those of the tiue liinnettitc^ so far at least os can bo ascertained 
without the assistance of internal stun turn 1 he genus Jrilluwi 
smia OI cum in the Upper Goadwaiia locks of India it is reioidtd 
also Iroin stiata ranging from the Hhatic to the 1 ower C reticoous 
peiiod in Liiglaml, Portugal, Sweden, Bornliolm Greenland, 

Ital> C nil ida and the United States Anothei inoinbcr of the 
HemiettiUie has been descnbid by Nathoist 
from Kim tie beds in Scania, where cci tarn Cyt i /'>v 
than fioiids originally namid bj Biongnnit I ]/ ) 

Ana 7710 ninitcs 7nmor have been found m ton 1 y / B 

nexion with Biniiettitean flovvtis , the specinuiis 1 / 

in the Stockholm Museum boar out ProftsMu \ / 

Nathorsts description It would seem a sale \ / 

statimcnt to make, that the Cyt adales includuig \ / 

both (yindaciro and Bennettitca wore npii \ / ^ 

suitid dm mg the Misozou poiiod by a large Aw/ C 
mimbci of spodos of almost woild wide distribu ¥ ^ 

lion Tin so im hided some foinis with flowers ‘ 

virj similir to those of living giiKia, cq ^ An 
druslrobus Imldmni from BathoiuHii locks of 
l^raini /o77ute$ fa7nilians dismbed many 
>eiiis ago liy ( orda, from liower ( ri t icemis ro< ks r^\ \ » 
of Bohemia and Androdrohus Bathorsti from r\ ' / / / ^ 

AVeahlin beds m Sussex, but lliu iiiiijoiity of A x /. 

the species wire iharaetenzed by flowirs of a 
ditroiint typi known as Iknnettilea and Jf UIkvh l, 
soma 

Ihe living Maidenhur tiec, OinXtyo hiloha (see \ if ^ 

Gvmnosuums\ umiius like Matonia and iHp p| 

Olak among the ferns, as an laolatid ^ |\ 

midst of ucent vegetation 

111 Rhoitic, luiassic and Wealdui Fio is — Loaves of ( 
floras the Gmkgoalos were exceedingly abundant, g o^^rmanTTw’! 









(Map B, Gj (ijy) m addition to loaves agreeing Oolite Knllaiu 

almost exactly with those of the recent spec ns 11, (0er Krasser 

(big 18), there are otheis se])aratid as a distinct 
genus, Jiaiera (h ig 18 G) chaiactcrizod by the greater number and 
iiai rower form of the segimnts, winch may bo best coiiqiaicd with 
such loaves as those of the recent fern Aciinioptens and of certain 
species of Sthizoca Male flowers, like those of Ginkqo hiloha, but 
usually charactei ized by a rather laiger number of oval pollen sacs 
on the stamens, have been found in I ngland, Germany, Sibeiia, and 
elsewhere m association with Gtnkqo and Baxera foliage The ocoa 
sional occiirionco of three or oven foiii pollen sacs on the stamens 
of the recent species affords a still closer agreement between the 


18 — Loaves of rinkgoales K, Cxnkyodium Japan (Turassi! ) B C, D B P H ftnltoo loaves 
H from I ran/ Juki f T and (Jurassic) C Greenland (1 ow or c retacooas) 1) Si boria (Jurassic) 
E Germany (Wtaldtii) F England (Jurassic) II Clilria (Uhietic) t Haiera leaf Inferior 
C)olit« Knj,land (A, ajtfr lohoyaim, B o/ler Isathorst C 1) ajier Heer E after bekenk 
11, after hrasser All the ilguies ^ iiat size) 


but this term has been employed m a wide sense as a designation 
foi a type of structure met with not only in the Cupressinese, but 
in niciubcis of other families of Coniferoe The Abietiness do not 
appear to have played a prominent part before the Wedden period, 
vanous older species, e g , Rhiietio specimens from Scania, are re 
corded, but it is not until we come to the Upper Jurassic and 
Wealden periods that this modern family was abundantly repre 
sented Fossil wood of the Pintles type (Pityoxylon) has been 
described from England, France, Germany, Sweden, Spitsbergen, 
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North Amenca, and elsewhere , some of the best British cxiimples 
have boon obtained from the scHcalled Pine laft, tho lemaius of 
M ater logged and petnhed wood of Lower Grec nsand age, ser n at 
low water near Brook Point in the Isle of Wight Well preseivod 
Abietineous female flowers have been obtaiiud from the Wealden 
rocks of England and Belgium, c< 7 , Ignites JJu7ikerif P Solmn 
&e , specimens of seeds and vegetatne shoots aie recorded also 
from Spitsbergen, Fiaiir losef Land, and other regions Gouts of 
Lower Cietaceous age have l>e..n described by hliche from Argoniie, 
which bear a close resemblance to the female flowers of recent 
species of Oednts Tho sti iking resemblance between such a fossil 
genns as Brachyphyllnm and tin lasnianian Coniftr Athrotaxts is 
striking enough to warrant a comjinrison , but in this case actual 
proof of close relationship is licking I he two surviving specus 
of Sequoia afford an illustration of the jiorsisteTico of an old t\i)c, 
but unfortunately most of the Mesoroic 8]iecica referred to this 
genus do not possess sufliciciitly ])erfect cones to confirm tlitir 
identification as examples of iSt quota Some of the last examples 
of cones and twigs which have hoeii rcfeirod to isequoia arc those 
described by Hccr from Cretaceous rocks of Gietnlaiid 

There are a few points suggested Ly a general survty 
of the Mesozoic floras, which may he briefly tom lied 
on in conclusion In following tho progress of ])lant 
life through those jxriods in the history of the earth 
of which records are left m ancK nt sc diments, sc ims of 
coal, or old land surfaces, we recognize at certain stage s 
a want of continuity between the floras of successixe 
age's Tho imiKrfection of the geological recoid, con- 
sidtiod fiom the point of view of evolution, has liccii 
rendered familiar by Darwin’s remark ible chapter in tho 
Ouifm of Breaks m tho chain of life, as rtpro 

sentod by gaps in tho blurred and ineomjdote dexiuments 
affbrdi d by fragmentary fossils, are a necessary eon 
soej[uence of tho general plan of gcjological evolution , they 
mark missing chapters rather tlian sudden breaks in an 
evolutionary senes On the other hand, a study of tlie 
plant-life of past ages tends to tho conviction tint too 
mu(h stress may be laid on the imperfection of tho geo 
logical record as a factor in tho inter) ire tati on of pal eon 
tologieal data The doctrine of Uniformitananisin, as 
jiropounded by Lyell, served to estiblish geology on a 
lirmer and mote ritional bisis than it had jirexiously 
jiosscssed , but latterly the tendency has been to modify 
the Lyellian view by an admission of the probability of a 
more intense action of groups of forces at certain stages of 
the earth’s history As a dehnite instance, a short review 
may be given of the evidence of pala obotanical records as 
regards their bearing on plant evolution Starting with 
the Permo Carboniferous ve ge tation, and omitting for the 
moment the Glossojitens flora, xve find a comparatively 
liomogeneous flora ot wide geograjihieal range, consisting to 
a large extent of arborescent Lyeopods, Oalamites, and 
other Vascular Cryptogams, plants which occupied a pflaeo 
e omparable with that of Cymnosixirms and Angiosjierms 
in our modern forests , with these were other types of tho 
greatest phylogenetic importance, which serve as fingci- 
posts pointing to lints of evolution of which we have but j 
tho faintest signs among existing plants Other types, 
again, which may be reft i red to the Oymnos)>enn8, pla} ed 
a not uninijjortant part in the Pala?07oic vegi tation No 
conclusive proof has so far been adduced of tho existence ! 
in those days of the Cycads, nor is there more than partial 
evidence of the occurrence of genera which can bo placed 
with confidence in any of the existing families of Conifers 
There aie, moreover, no facts furnished by fossil plants m 
support of the view that Angiosperms were represented 
either in tho low lying forests or on tho slopes of the 
mountains of the Coal period Passing higher up the geo- 
logical senes, we find but scanty records of the vegetation 
that existed during the closing ages of the Penman period, 
and of the plants which witnessed the beginning of the 
Tnassic penod we have to be content with tho most frag 
mentary relics It is in rocks of Upper Tnassic and 
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llhatic age tliat abundant lemains of rich floras are met 
with, and an examination ot tho gineral features of the 
vegetation rex nils a striking (ontmst bitwtjin the Lower 
Mtsozou j)l lilts and those of the Palaozoii pericKl 
Arboresc e nt Ptei ido))h} tt s are bai ely re) >n st ntc d, but 
such dominant t 3 )ua as LipidoihuthuUf rna, Cafa 
mites^ and Sphenoqdiyllum haxe prn< tiially eiastd to exist , 
Cycads and f^miteis haxe assumed the hading roh, and 
the still luxuiiant fern vtgt tation Ins put on a <lillerent 
asjiett This desiription applies almost eejuillx to the 
floias of the sueeeidmg luiissn »nd Vtahkri jienods 
The ehange to this newer ty))e eif xig» t Uion was no doubt 
less sudden than it aiijiearh as lead from )»ihobotani( el 
leeords, but the transition )>eriod Ik tween the PaUo/oie 
ty)ie of vegeUtion and that whidi floinishod in th(^ 1 own 
Aleso/oic era, and eontinmd to the elosi ot tin A\( ilden 
ago, wis probilily chaiaeteu/ed bx i ipid or almost sudden 
eliingis In the soutlicin h(ims)>liere tin (Ue)sso))teris 
flori succeeded a Lower Caiboniferous vejge tation XMth a 
lapidit} similu to tint xxhidi iniiktd the |)assage in tlie 
noith from Palmo/oic to Afesozoie floras This ijijiiuntl} 
ripid alteration m the character of the southern xegeti 
tiou took ))lace at an earlier jicnod than tint whieh 
xvitnissfd the transformation m the nortln in hemis))liei( 
The a}>}>earance of a new t >))0 of vegitition in India and 
the southern hemi8)>here x\ is ))robably eonnected with a 
widcs))reid lowering of temperature, to whieh roftrenii 
his already been made It x\ is from this (llossoi)ti us 
flora tint sevdal types giaduilly migrated aeioss the 
equator, where they formtel part of tho vegetation ot moie 
northern regions The difteience between tin Clossopteris 
floi i and those which have left traces m tho U))))er 
Condwana locks of India, m the Wiainmatta and Ilawkc s 
buiy beds of Australia, and m the Stormberg series of 
South Africa is much less maikecl than that Ik tween the 
Permo (Carboniferous flora of tlm nortbein hemisidiere and 
the succeeding Meso/oie xegctition In other words, the 
change took place at an earliei period iii the south than 
in the north To return to the northern hemisphere, it is 
clear tint tho Wealden flora, as r())restntecl by )>lant8 re 
(oided from England, Fririee, Belgium, Portugal, Bussia, 
(Jermany, and othei Luroiieau regions, as also frc:>m Ta)»an 
and elsewhere, carries on, with minor diflerences, the fac ii s 
of the older Imassic floias It was at tho close of the 
Wealden period that a second evolutionary wave swcjit 
over the vege tation of the woild This change is most 
strikingly illustrated b} the inrush of Angiosjiorms, in the 
equally marked decrease in tho C^}cads, iiid in tbe altered 
ehancter of the Ferns It would apjxar that in this ease 
the now influence, sujiplied by the achent ot Angio8)>cim8, 
had its origin in the north ITnfortunately, our knowledge 
of the later floras m the southern h(mis)>htro is very in 
com))lete, but a similar transformation appears to have 
characterized the vegetation south of the ecjuator As to 
the nature of the chief factors conetnied in tho two 
revolutions in tho vegetable kingdom, if it is admissible 
to use so strong a term, only a guess can be hazarded 
Physical conditions no doubt jilayed an im)>ortant part, 
but whatever cause may liave had the greatest share in 
disturbing the equilibrium of evolutionary forces, it would 
seem that the aiqiarently sudden ajijiearaiiec of Cycads 
and other tyixjs at the close of the PiKozoic period made a 
w idcspread and sudden impression on the whole eharactei 
of the vegetation At a later stage — in jiost AV ealden daj s 
— it was the appearance of Angiosi»erms, jirobably in 
northern latitudes, that formed tho chief motive power in 
accelerating tho transition in tho facies of plant-life from 
that which marked what we have called the Mesozoic 
floras, to the vegetation of the I ))i)c r Cretaceous and 
Tertiary j>eriods With the advt nt of AngiOh])trms kgan, 
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as tho late Marquis of Saporta expressed it, ** Unc rdvolu 
tion, ainsi rapido dans sa marche qu'univorselle dans scs 
(. flf( ts ” 1 rom th< floras of Tertiary age we pass by 
gradual stages to those whioli characterize the jirescnt 
])liaHC3 of evolutionary progress Among modem floras we 
lind here and theie isolated tyjies, such as Ginkgo^ Hegytjryia^ 
MaUmm^ DipitrUy and tho Oycads, jicrsipting as more 
Slice tssful suivivals which have held thur own through 
tho ( (jurso oi agi s , these plants remain as vestiges f rom a 
remote past, and as links connecting the vegetation of 
to-day with that of the Mesozoic era 

AuTiioHinrs —OloMopteris Flora Hi wioun, 11 I “On 
tho ago and correlation ot tin Plant Ixarnig Sdus of India Ac 
Quarterly Jourtud (hoi So( x\xi , 1S7> lrisjM\MKi 

* l<u iKil (loia of tho Goiidwana Syst( ni Mr>n (nil Surv India 
voIh lu , Ac, 1879, — Si \N VI n hon^d Plant^t as Tt^Ls uj 

Climate ramhndgo, 1892 (willi bibliogra]»liy) , The (Hohsoj) 
t(5ri» Mora, ^incrue Jroarn^ (with bibliography; tho asso 

ciation of ktiyillarm and Olo^mplen'i in Soutli Aim a, Q f (r S 
vol hn , 1897 — Mkiu u oi i and Hi \ni oi d Manual of the (rco 
loqy of India y 2nd ed (Or nil vm K 1) ) Calcutta, 1893 — 

“ T\idoncoH of (ihuial Action in Austialia in Permo Carbon i 
ferouH time? (I J t} S \ol hi, 1896 /kii i Fii hldmenii de 
PaUobotanniue J^nii'-i 1900 — PoioNll^ I o'lsilo Pfiaim n 
auH dcutsch und poilugic sisch Ostafiika, Dnduk Ostafnla 
vii Hcrhn 1900 (with bibliography) General PoioNii 

I elnhuch c/< / Ijlaii nipalai)iifolo(fie Herlin 1890 — Scoil 
StadiCH in I ofstl J oinm/ 1900 Smvmid Fo<oiil Planf^t Cam 
brnhe ISUH (Catalogue of the Mtwzoic Plants in the Bntidi 
Muvnm {a) “ VV c alclon IMora pts i and ii {h) hiraasic 
Moil It 1,1891 1901 (with bibliography) On tho Stinctuic 
ind Alhnitic s of Maionia pittinatay with iiotis on the geological 
hiMtoiy of tho Matoninou Phil Tians cxci 1S99 ‘ On the 

Stiiicturc^ Ac yOiJhpteris tfnd cvtiv 1901 (with bibliogiaphy) 
II I \ M» ‘ A Study of Aim man 1 ossil Cycads, Pts i -u 
toiu Toiitn Sci, vols vn ind \i 1H99 1901 -ISmiiousi 
Uu ^on^nJ^an jYorih Polai Jxpedition 1891 96, in “hossil 
PI lilts fioin Iian/ Toscfland — Ward “Status of thoMcso 
/OIL UoraH of tho United States, Pioentietk inn hep (Ind 
Smxuij Washington, 1900 — hoi ms Lvinviii “Uihor das 
(leriiis Phuromeia Hot Ad 1899 — Ninvion ami Ikvii 
‘Notes on a Collection of Hocks and 1 ossils from Iran? Josof 
land Q f (f S liii , 1897 -Ki Ri/ “lo lias do la Picdia 
Pintada, Aev Mus de la 1 lata x 1901 Refc n ncis to inipoit 
nrit papers on Moso/oic hotiny will bo found in tho bihlio 
graphios iiiontiouod in the ahin o list t Sr) 

Til Tnrivu\ 


Lower 

Cretan 

ceouM 


After tho Woaldon period, and before the deposition of 
tho lowest strata of tlio C^iilk, so roiuarkable a change 
takes plate in the eliarattci ot tlie vegetation 
that tins Imak must bo taken a«, botanually, 
tho tiansition point fiom a Secondary to a 
Teitiary flora A floia consisting entiiely, witli 
a single doubtliil exception, of Gyinnosjitnns and Crypto 
gams gnes ])la(o to one containing many flowering plints 
and tluso me reuse so lapidly that befoie long they seem 
to ha\e cr<n\dt d out m my ot tho eailier tyjK-s, and to ha\e 
themsehes become tlio dominant foims Not only do 
Angiospirms suddenly become doimiiant m all known 
plant be umg deposits of U])pvi Cretaceous age, but 
strangely enough tho eailust fcjund seem to belong to 
living orchis, and commonly aie referable to existing 
geiieia h lom C Vt taieous tunes on wauls local distiibution 

may change, >et tlio sukcssivo lions tun be analysed in 
tho same way as, and (ornpaicd with, the living floras of 
different regions Moildwido tloias, such as seem to 
<liaiact(n/e some of tin older piiiods, have ce ised to be, 
and plants are distiibuted more maikedly aeeoiding to 
geographical provinces and in (lunatic zones This being 
ihe case, it will be most (onvinient to discuss the Tertiary 
floras m successive oidei of apiiearanco, since the main 
interest no longer lies m tho ocdiirence of strange extinct 
plants or of transitional foiins connecting orders now com- 
pletely isolated 

Tho a( curate con elation m time of the vanous scattered 


plant beaiing deposits is a matter of considerable difficulty, 
for plant-remains are preserved principally in lacustrine 
strata laid dow n m separate basins of small extent This 
it 18 obvious must commonly be the case, as most leaves 
and fruits are not calculated to drift far in the sea without 
injury or in abundance , nor are they likely as a rule to be 
associated with marine organisms Deposits containing 
marine fossils can be compared even when widely separateel, 
for the ocean is continuous and many marine species are 
world wide Plants, on the other hand, like land and 
fush watci animals, occupied areas which may or may not 
have been continuous Therefore, without a knowledge 
of the physical geography of any paiticular period, we 
(annot know whetliei like or unlike floras might be ex- 
pected in neighbouring areas dining that jicriod If, 
however, we discover plant bearing strata interst ratified 
with deposits containing marine fossils, we can fix the 
Iieriod to whieh tho plants belong, and maybe able to 
eonelate them in distinct ireiis, even though tho floras be 
unlike This clear stratigraphical evidence is, however, 
so laiely found, tliat much uncertainty still remains as to 
tho true age of severil of the floras now to be described 
In locks approximately eeiuivalent to the Lower (irten 
sand of Lnglaiid, or slightly earlier, Angiosperms make 
the 11 fiist appeal inec , but as the only 
strata of this age in Britain are of 
manno oiigin, we have to turn to 
other countries for tlio evielenee Tho 
earliest Angiospenn }et found in 
Iniropo is a single inonocotyledonous 
leaf of doubtful aflimties, named by 
Sa])Oita Ahsin(Uit(^ piviutvus (hig 1) 
and found in the Valenginun strata of 
Portugal These deposits seem to be 
equivalent to British Weilden rocks, 
though in the latter, even in tlieii 
iiplier part, no tiaee of Angiospeims 
has lieen discovered No other un- 
doubted Angiospenn has jet been dis- 
covered in huropo in sti ita of this 
age, but Ileer records i i)oj>lar like leaf from Urgonian 
stnita, a stage newer than the Yalcnginiaii, in rheenlaml, 
and Sapoit i has described fium strata of tho saiiio date in 

Portugal a Euphorbiaceous 
plant apparently closely 
allied to the living Phyll 
anthm and named by him 
( hoffatui Fiancheti (big 
2) We must turn to North 
America for a fuller know 
ledge of the eirhtst flower- 
ing plants 

In Dakota a remarkable 
s( rics has been discovered, 
lying unmistakably be 
tween marine Upper Jur 
assic rocks below and 
1 1 ppe r Ci etaceous above 
Tlieio lias been a ceitam 
amount of confusion as fo 
the exact strata in which 
the plants occur, but this 
has now been eleaied up 
by the research^ of Lester 
Ward, who has shown how 
tho Second iry flora gives phuo to one of Ter 
tiary character The lower strat i — t e , those most Amerlcaii 
allied to the Jurassic — contain only Gymno- 
spenns and Cryptogams The next division 
(llakota No 2 of Meek and Hayden) contains Gymno- 
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Bperins and Ferns of Neocomian types, or even of Neocomian 
6j)ocies , but mingled with these occur a few dicotyledonous 
leaves Monging to four genera. The specimens are very 
fragmentary, and all that can be said is that one of the 
forms may be allied to oak, another to fig, a third to 
Sapindm^ and the fourth may perhaps be near to elm The 
“ Potomac Formation of Virginia and Maryland is doubt 
less also mainly of Neocomian ap^e, for though it rests 
uriconfoimably on much older strata, the successive floras 
found in it are so allied to those of Dakota as to leave 
little doubt as to the general homotaxis of the senes 
Lester Ward records no ftwtr than 737 distinct forms, 
consisting chiefly of Ferns, Cycads, Conifers, and Dicoty 
ledons, the Ferns and Cycads being conlinod mainly to the 
Older Potomac, while the Dicotyledons are principally 
represented in the Newer Potomac, though occurring more 
rarely even down to the base of the stnts Six successive 
stagt s have been defined in the Potomac formation The 
Mount Vernon beds, which occur about the middle of the 
series, have as yet yielded only a small number of species, 
though these indudo the most interesting early Angio 
filierins Among them are recorded a Ca^tuintia^ a leaf of 
Sagtttana (which however, as observed bj Zciller, may 
lielong to Simlcu)y two species of poplar like leaves with 
remarkably coidato bises, Meni^/ie? mites (possibly a water 
lily), and Ctlasfiophgllum (i)erhaps allied to Velastrus) 
Pioffophf/Ilum, found in the same bed, and also in the 
Infra Cietaceous of l*ortugal, seems to have belonged to a 
Profeacoous plant, though only ha\cs without truits have 
yet been discovered in deposits of this early date What 
ever doubt may be left as to the exact botanical position 
of these early Lower Cretaceous Angiosporms, it is eleai 
that both Monocotyledons and Dicotyledons an lepresented 
by several types of leaves, and that the flora extended ovei 
wide aieaa m North Ameiica and Greenland, and is found 
again at a few points in Europe There is as y< t no clear 
evidence either of climatic zones or of the (Xistente of 
geographical provinct s during this period 

The next strata, the Aquila CVeek senes, eontiiii a 
well marked dicotyledonous flora, lu which both thefoim 
ind nervation of the leaves begin to approximate to those 
of recent times The leading eharactinstie of this Middle 
Potomac flora is the piopoi tion of Dicotyledons Notwith 
standing this apparent passage bed, there is a marked 
difference between the Older and the Newer Potomac 
floias, very few species passing from the one to the other 
Only 15 out of 405 ])laiit3 iii the olelir senes occur in the 
bods above, though already more than 300 species h ive 
he II determined fiom this newer series Iho plants from 
the Amboy Clays, which form the most iinpoi tant division 
of the Newer Potomac series and were monographed in 
1895 by Newberry, seem to belong to the commencement 
of the Upper Cretaceous jienod It is remaikable that 
neaily 80 per cent of the species aie Dicotyledons, and 
that no Monocotyledons have been found The men 
enumt ration of the genera will indicate how close the 
flowering plants are to living forms Ntwberry records 
luglaris, Jfi/nca (7 species), Fopulus, Sahi (5 sjieeus), 
Qiieniis^ Phineray Picus(3 species), Peisooma andanothei 
extinct Proteacoous genus named Proteonles^ Magnolia (7 
species), J triodervdrori (4 8|x.eies), Menispermifes^ Laurii^^ 
and allied plants, Sassafras (3 species), C tnnammmnn, 
Prumis, llynunaa, Dalheryui^ liauhxma^ Caesaljnma^ 
Fontaxnea^ Cal idea ^ and other Legummose, CehisUus^ 
Celasii ophyllum (10 species), Acer, Phammtes, Pahurus, 
Cissites, T%ha?p1iyllum, Passijfora, Eucalyptus (5 species), 
Iledera, Aralm (8 species), VorTvophyllum, Andromeda (i 
species), Myrsin>e, Sapotacites, Ptospyros, Aceiates, Vihin 
num, and vanous genera of uncertain affinities The 
points that suggest themselves with regard to this flora 


are, that it includes a fair representation of the existing 
orders of warm tempt rate deciduous trees , that the more 
primitive such as the Amentacea , do not appear to 

preponderate to a gi eater extuit than they do in the 
existing tciiii>erate floia , that the assemblage somewhat 
Amt lit 111 aftjnitics , and that when we take into 
account dtiicient collet ting, locil ctnulitions, and tin non 
preservation of suceultnt plants, tlun is no rtason tor 
saying that ceitaiu otliir onltis must Lavt bttn absmt 
The grt at rarity of Mouocot> h dons is 1 1 ominon tharat tt r 
istie of fossil floias known onh, as Ihi one is, fioni leaves 
principally belonging to dtcnhious tuts With u gaul to 
suggested Anitiican aftinities, it must bt boint m mintl 
that the Ntocomiau Augiosperms iie littK known exte]>t 
in America and m Greenhnd, and that wt tli< it lou cannot 
yet say wilt the 1 fimilus now muni) Aim iitaii wnu not 
formtrly of woild wide distiibution Wt know that tins 
was the case with some, such as Liuodt mi ion and in 
hiualyptus wo see the eonvtiso, vvhtie a genus foiuuih 
Amencin is now confimd to x far distant ugion Hit 
Neocomian flora has been collet tod from an ueat vtemling 
ovei about 10 of latitude, but there is little tviehnce ol 
any corn s])ouding climatic change We cannot yet sa\, 
liowevor, tliat the deposits are exactly contemitoraneous, 
and the great climatic varixtitms that have taken jilaee in 
the northern hemisphere dining the existence eif our living 
floni should make us ht sitate to correlate too minutely 
from the evidence eif ]flants alone 

I he highest division of the Dakota senes (known as 
Dikota No 1) winch lies inimediitcly beneath Dpper 
Cretai eons sti ita with nurine fossils, cemtains a floi i sf) 
like that of the Tertixiy deposits that only thei dearest 
geologicxl evidence has been eemsidcrfd siiflieient to piovt 
that Ileer was wrong when ho spoke of the plants as 
Miocene These highest pi xnt be^iring sliatx lest, accord 
mg to Lester Ward, somewhat uiitemforniably on tlie 
Dikota No 2 , they slieivv also a marked eliffereiiee in the 
! included plants Tim gtneri of Die otyle dons rejaesentcil 
aie Quercus, Sassafras, Platanvs, Ctlastrophyllum, Cissites, 
VihumiUs 

In the (cntral ])arts of Noitli America the lacustrine 
plant beaiing deposits xro e)f enoimous thukiuss, the 
J)xkota senes being followed by maiiiie Gretireous strata 
known as the Colorado and Montana gron])s, and these 
being succeeded conformably ])y a tliousind feet or more 
of laeustnne shales, sandstones, and coal scams be longing to 
the Laramie St 1 les This alse) contains oeeisionil marine 
Upt)er Cretaceous fossils, as well xs reptiles of Cietaceous 
types An extensive literatuie has glow n u]) relating to 
these Laramie strata, for owing to tlio Tertiaiy aspect of 
the contained plants, geologists wen slow to reeejgnize 
that they cemld be tiuly eontemporaneous and interbedded 
with others yielding Chetaeeous animals In addition to 
this, the earlier wiiteis include d in the Larunie series 
many deposits now known to Ixi of later date and truly 
Tertiary, and the process of separation is even now only 
partially completeef It will ])0 safest in these eireum 
stances to aeccjit as our guide to the tnie Laramie flora 
the carefully compiled “Catalogue^' of Mr Iviiowlton 
According to this cat ilogiie, the true^ Laramie flor x include s 
about 250 specie s, moie than half of which are dteidiioiis 
fou st trees, herbacLoiis Dicotyledons, Monocotyledons, ind 
CVyptogaius exll l)eing but poorly u prese nted Among the 
few Monocotyledons are leaves and fiiiits of pihns, and 
trxees of gi xssts iiid sedges The Dicotyleelems imlude 
several water lilies, a somewhat doubtful 7 lapa, and many 
genersx of forest trees still common m Aim ne i Hie^ 
genera best repuscuted are hit us (Jl speeies), Querius 
(16 si>eeies), Peyndas (11 species), Rhamnus (9 species), 
Platanus (8 species), Vibuytiimi (7 species), Mayrwlui 
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(6 Bpecxes), Cornm (*) si^ecieftj, Cinimimmum (5 species), 
Ju/flam (4 species), Aver (4 species), Scdiv (4 species), 
Atalut (3 sjKcics), Ehm (3 sjjecies), Seqw}ia (3 species) 
O** trees now extmet m America, EvmlyptiiR and Gmhfo 
are jiorhaps the most noticeable Bo largo a proportion 
of the trees still belongs to the flora of North Amenta 
that one is ajit to overloijk the fact that among the more 
8])Ot lali/t d plants some of tlie largest Ameru an ordi rs, such 
as the (Utmpfmtcpy are still missing from strata belonging 
to the Cittaceous period 

Tlic imperfei tiou and want of continuity of the records 
in Lurope have madt it necessary in dealing with the 
Cretaceous floras foi us to gi\i the hrst plate 
C^ac»out America lint it is now adviaiblo to retuni 
to Lurope, where Upper (Jretaei ous plants are 
not uncommon, and the j>osition of tin deposits in the 
Cretaceous senes can oftt n be hxod accurately by their 
elose association witli inaiine strata belonging to dehnitc 
subdivisions As tliLse divisions of Cietaceous time will 
have to be nferr(.d to nioie thui once, it will be useful to 
tabulate thorn, thus sliowing wliidi ])lant-l)eds scorn to be 
u ferable to eai h, ind what are the British strata of like 
agt It has not yit been found jiossible so dosely to 
correlite the strati of J^\irope with those of America, 
wluro distarne has allowed giographieal difltrinecs m 
both fauna and flora to come into l>lay , then lore, beyond 
th( nhitrues to Lower or U[)per Cretaceous, no classi 
iieation of the Amtiuan Cretactous strata has here been 
giviri In huropo the most commonly accepted divisions 
of the Cu tiu ous period are as follows — 
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Daman 
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U]>])Ci Gre( nsaiidj 

Cenonuini in 

Gault 

Album 

Aptian 

Lower Grci nsind 

Vile nginian 
Uigomui 

Wcaldi n 

Neoconiian 


In the Continental classification the deposits from the 
Oault down wauls are gioupod as Lower Cu tact ous , but m 
Great Britain there is a strong break below the Gault and 
none above , and the Gault is theioforo classed as Upper 
Cretactous The limits of the divisions in other jrlates 
do not eorrespond, the British and Continental strata 
often being so unlike that it is almost impossible to eom- 
paie them The doubt as to the exact British equivalent 
of the Valongiman strata of Bortugal, which yield the 
oirhc st Dicotyledon, has already been alluded to The 
])laut bearing deposits next in age, which have yielelcd 
Angiospeims, a]»pear to belong to the Cenomanian, though 
from Westphalia a few sjiei les belonging to the Cryptogams 
and Gymnosptrms, found in deposits correlated with the 
Gault, havi been dosinbed by Hosius and von der Marek 
In Gruit Britun the whole of the Upper Cretaceous strata 
are of inai me origin, and h ive yielded no land plants beyond 
a few lir cones, diitt wood, and lare Dicotyledonous leaves 
in the Lower Chalk Most of the dopoi«its which have 
yielded Angiosperms of Cretaceous age in cential Europe 
i orrespond in agt with the English Upper Chalk (Senoman) 
but a small Cenomanian flora has been collected from the 
U liter Quader in Morav la Ileer described from this deposit 
at Moletein 13 genera, of which 7 are still living, containing 
18 species, viz, 1 fern, 4 Conifers, 1 palm, 2 figs, 1 Cred 
neria, 2 lauiels, 1 Atalta^ 1 Chondrqphyllum (of un 
certain affinities), 2 magnolias, 2 species of Myrtacece, and 
a species of walnut havony fields from strata of this 


period at Niederschoena 42 species, described by Ettings- 
hausen This small flora is most remarkable, for no 
fewer than 6 genera, containing 8 species, are referred to 
the Pioteac€ce The Cenomanian flora of Bohemia is 
larger and etpially peculiar Among the Dicotyledons 
describtxl by \tlenov8ky are the following — Credrvena 
(5 species), AralKicem{\l s|iecies), Protencem (S species) 
Afy7tca(2 8 }Kci 08 ), Ftevs (5 species), Querctis (2 species), 
MagnolmcecB (5 species), Bomho/ceos (3 species), Lawnnm 
(2 siiecies), EbeimcecB (2 sjiecies), Verbenacem^ Cmnlrre- 
tojcew^ SapiTidacece (2 species), Camelliacem^ Ampelvdem^ 
Mimosece^ (Jdemlpiniem (5 species), Eucalyptv^ (2 

siKJcies), Pisonta, Phdlyrea^ Rhus, P '1 unus, Btgnonm^ 

La liras, SaitJ, Btnthamia To this list Bayer adds An»- 

tolochm Tlie Cenomanian flora of central Europe 

apjiears to bi a sub- 
tropiuil one, with 
inarkid approaches 
to tlic living flora 
of Australia The 
mijority of its 

l)icot}k(lons btlong 
to ( \ is ting geutr t 
but one of tin most 
jirolific and eharar 
ti ristic Crotace ous 

forms IS Cl ether id 
(hig 3), a glims of 
doul^tfiil affimtus, 
which his l)een com 
pan d by different 
authois to the 
poplars, plain s, 
limt s, and othi i 
ordi r« 

The Cuiaeious plant beds of Westjilialia includt both 
Uj)per and Lower Bmonian, the two floias being veiy 
distinct Hosius and von (h r Marck describe, for lUbtanci, 
12 species of oak from the U]>per and 6 from the Lower 
strabi, but no species is common to the two The same 
occurs with the ligs, with 3 species above and 8 below 
Tin 6 speens of Crulmrut are all conhned to the older 
deposits In f let, not a single Dicotyledon is common to 
thesi two rlosily allied divisions of the Cretaceous series , 
a ciicumstanee not easy to explain, when we see how well 
tlie oaks and figs are represented in each Four species of 
Dewahjma, a rinunculaceous genus allnd to the hellebore, 
nuke their appearance in the Upi>er Senoman of West 
]>halia, other spicies oeeurung at Aix la Chape lie ii 
deposits of about the same age The Benonian flora of 
tin list named place, and that of Macstricht, are still only 
imjKrftctly known It is unnecessary to trace the varu 
tions of the Upi>er Cretaceous floiu fiom point to point , 
but the discoveries within the Arctic circle have been so 
surpiisiug that attention must again be called to them 
Be sides the Lower Cretaceous jflants already mentioned, 
Ileer has desei lin'd from Greenland a flora of Cenonianiin 
age, and another belonging to the Senoman The Ceno- 
manian strata hive yielded already 177 species, the 
different groups being le presented in these proportions — 
(Vyptogams, 17, 10 of which are Ferns , Cycads, 8 , Con - 
ftrs, 27 , Monocotyledons, 8 , Apetalsa, 31 , other Dicoty 
lodons, 66 The Senoman strata have yielded 118 species, 
21 of which are Cryptogams, 11 Conifers, 5 Monocoty- 
ledons, 75 Dicotyledons lorest trees, especially oaks, 
are plentiful, and many of the species aie identical with 
those found in Cretaceous deposits m more southern lati- 
tudes Both of these floras suggest, however, that the 
climate of Greenland was somewhat colder than that of 
Westphalia, though scarcely colder than warm temperate 
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The Cretaceous deposits just descnbed arc followed by 
a senes of Tertiary formations, but in Luroyie the con 
tinuity between Cretaceous and Tertiary is not quite 
complete The Tertiary formations have been assigned 
to SIX periods, these are termed — Paleeocene, Focone, 
Oligocene, Miocene, Pliocene, Pleistocene, and each has 
its own botanical peculiarities During the first jxjriod 
the plants were not markedly different from those of the 
Upper Cretaceous Its flora is still but imperfectly 
known, for we are dependent on two or three 
localities for the plants There is found at 
S6zanne, al>out 60 miles east of Pans, an isolated 
deposit of calcareous tufa full of leaves, which gives a 
curious insight into the vcgetition which flourished in 
Palaeocene times around a waterfall Sezanne y it Ids herns 
in profusion, mingled with other shade loving plants such 
as would grow under the trees in a moist ravine , its vege- 
tation is comparable to that of an island in the tropical 
seas Monocotyledons are rare, the only ones of much 
interest being some fragments of pandanaccous leaves 
The absence of Gymnosperms is notice ible The Protc aceie 
arc also missing, but other Dicotyledons occui in profusion, 
many of them being remarkable foi the large size ol their 
deciduous leaves Among the flowering plants are Dewal 
qma^ a r xnunculaceous genus already mentioned as ot curnng 
in the D^pper Cretaceous, and numerous living genera of 
forest trees, such as occur throughout the Tertiary period, 
and are readily comparable with living forms ^porta 
has described about seventy Dicotyledons, most of whu h 
are jieculiar to this loeality The plant-bearing marls of 
Gelinden, near Liege, contain the debris of a palaeoiene 
forest The trees seemed to have flourished on neighbour 
ing clialky heights The most abundant species of this 
forest were the oaks and chestnuts, of which a dozen havt 
been collected , laurels, Vihvrnum, ivy, several Aralias, 
Deivalipcea, a Thiijaf and several Ferns may bo added 
This flora is compared by Saporta and Minon with that 
of southern Japan Other deposits of this age in h ranee 
have furnished plants of a more varied aspect, including 
myrtles, araucarias, a bamboo, and sevtnl fan-lea\ed 
palms Saporta points out the presence in these Pal ‘eocene 
deposits of certain types common, on the one hand, to the 
Ainencin Tertiary strata betwwn the Missouri and the 
Hocky Mountains, and on the other, to the Tertiary flora 
of Grec nlaiid The Pal<eocene deposits of Great Britain are 
of marine origin, and only yield pme-eones and fragments 
of Omiunthi 

The British Eocene and Oligocene strata yield so large 
a flora, and contain plant beds belonging to so many 
BoctM different stages, that it is unfortunate we have 
mnd still no monograph on the subject, tlie one com 
Oligocene menced by Gardner and Ettingshausen in 1H79 
having reached no farthi r than the I erns and 
Gymnosptnns This deficiency niakis it im 
jiossible adequately to deal with the Biitish Ecxjene plants, 
most of the material being either unpublished or net ding 
re examination In the earliest Foctne plant beds, in the 
Woolwicli and Reading senes, a small but interesting flora 
18 found, which suggests a temijerato climate less warm 
than that of earlier oi of later |k nods Leaves of planes 

arc abundant, and among the plants recorded are two figs, 
a laurel, a Robinia, a Gremllea, and a palm Ferns are 
scarce, Ettingshausen and Gardner recording only Anemia 
mbci etacea and Ftens (?) PreHtwichii The only Gymno- 
sperras determined are Libocedrua adpreisa^ which is close 
to L decurrens of the Yosemite, and Taxodium europceum 
A few plants have been found in the next stage, the 
Oldhaven beds, and among these are fig and cinnamon 
Gardner considers the plants to point to subtropical con 
ditions The London Clay has yielded a large number 
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of plants, but most of the r|>ocios are represented by 
fruits alone, not by leaves This circumstance makes it 
diflicult to coin]) ire tlie flonx xiith that of other formations, 
for not only is it uncertain wliuh leaxts and fruits belong 
to the same plxnt, but thtro is tlu additional source of 
doubt, that difltrtnt tlcnunts of tin same flora may bi 
represented at diflfrent localities Ol some plants onlj 
the deciduous lexves are lik« ly to b( prist rvul, whilst 
other suciuhnt leaved forms will only be known fiom 
their woody fruits Among thi JOG jdants of tlu^ London 
Clay are no Itrns, but C gtneia of Gyuinospenna, viz, 
CaUit7iH{^2 ml Fadoear 

pu%Finm, andsevenlgtmra of pilms,()f whidi the tropical 
Ni2^i is the most abundant and most charactmstic, among 
the others being fan palms of the g( luri SaJ^nl and ( hama 
ropR The Dicotyledons mrd fuither study Among the 
fruits Ettingshausen records QxiercuR^ I npudamhai , J 

FwnpyroSf Maqnoha^ I iLUniny lltqhUd, 

Rapm(lif% Cnpanui, hnqenm^ I*ucalvptns^ Amyqdalm , 
he suggests that tlie fruits of the London Clay of bhcpjie^ 
miy lx long to the saint plants as the leaxes found at 
Alum Bay in the Ish of M ight 

Tilt next stxge is lepnscnttd by the Lower Bagshot 
leaf beds of Alum Hay These piped x>s }uld a xaried 
flora, bttiiigshausen recording 274 spLdis, belonging to 
116 gentra and 63 families Garduei, howevti, is unable 
to reconcile this estimated richness with our knowledge 
of the floia, and surmises that fossil jilints from other 
localities must have been inadvertt ntly ineludcd Ho 
consideis the flora to be the most trojucal of any that lias 
so far lx.en stiidud in the northern hcmis])h(rt Its most 
conspicuous jdanta art AVws Boiverhankn^ At aba 2mmi 
qeniay Comptenna arutiloha, Dtyandia Jiurdmt Camu 
Unqeriy and the Iruits of Vae 8 al 2 ama Tht floras w hie li 
it chiefly resembhs are first, that of ]Monte Bolex, and 
second, that of the Gr^,s du Soisaonais, which latter Gardner 
thinks may be of the same age, and not eailitr, as is 
generally supposed The total number of species feiunel 
at Alum Bay, according to this author, is only about 50 
or 60 

To the Bagshot Sand succeeds the thick mass of winds 
with intercalated ]>lant beds seen in Bemrnemoutli cliffb 
Each bed yields |K.euliar forms, the total number of species 
amounting to many hundred, most of thim elifferiug from 
those occurring m thei strata below The })1 mis suggest 
a comparison of the climate anel feire sts with those of the 
Malay Archipelago and tiopiaxl America At one place 
we find drifted fruits of lliqhha^ and Anona, at 

another perfect limbs of an Amencin form of caeius, 
found also at Bove^y Tracey Other heels yield principally 
palms, willows, laurels, Iiaab/pfuR, orltrns, but there 
are no Cycads As showing the riehuess of this flora, we 
may mention that in the only oreh rs whieh ha\e yet Ixen 
monographed, I erns are) rejnese^nted by 17 species and 
Gymnosperms by 10, though these ire not the groups best 
represented Gardnei sjxaks of the Bournemouth flora as 
appearing to consist priiieijially of trees or hard wooded 
shrubs, comparatively flw rernains of the heibaceous 
vegetation being preserved The lignite deposits anel 
jnpeclays of Bovey Iracey, m Devon, referred by lleei 
and Perigelly to tho Miocene jxiriod, have now been shown 
by Gardner to lx of the same age as the Bournemouth 
Beds, many of the specie s, including all the l)ieot>Jtelonoiis 
leaves of Boao}, occurring also at Bourne mouth One of 
the commonest I erns at both localities, Omnunda UqntUt^ 
IS scarcely distinguishable from a siiecies found in the 
Philijipines The higher Eocene strata of England — those 
above the Bournemouth Beds — are of maiiiie origin, and 
yield only drifted fruits, pnucqmlly fir cones 

In the volcanic districts of the south west of Scotland 
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and tho north-eaht of Ireland ]>Untb(d8 arc found inter 
Ctilited betwten the lava flows IheHO also, like the 
lignite ft of Bovey Trace y, have lx on rtfeni d to the Miocene 
jxriod, on the ftU]>i>oHtd evidence of the plants, but moie 
ree( nt discoveries by Gardner tend to throw dembt on this 
allocation, and siigge st that, though of various agts, tho 
first formed of these depeisits may elate baek to early 
Imxciu tunes The flora femnd in Mull points distinctly 
to tdriperate conditions, but it is not yet clear whether 
this indnatcs a different periexl from the subtropical flora 
of tho south of h ngland, or whethe r the dittcrcricc dcjxjnds 
on latitude or local conditions I ho pi ints me ludo a Fern, 
OnocJta hihridua^ close to a living Arne i lean form, four 
Gyinnos])cnn8 belonging to the ge ne 1 1 f ypionieria^ Ginkgo^ 
7V////1 and rodouiygyns , Dicotyhdons 
of about 30 s])eeuH, several ol which 
hi\i been figured Among tho Dico- 
tyledons may be montioiied IHatanus^ 
Aitt (/), (/), } ibtii'nuvi^ 

MaqmA ( *or yl ur (?), Ga»Ui iiea ( Q, 
/t yphiiH, anel the ncttlo-likei 

Jiahuuim anttqua Tho absence of 
the so called < iniiainem leaves and tho 
Smdacut^ which ilways enter into tho 
( ornpfisition of Mieldlo hexeno and 
Oligoceno floras, is noticeable Tlio 
Irish strata yield two leius, 7 Gyin- 
nospe rms, (Jupi c Ct yptennet Ktf 

Taj u «, Podoi a ) p h s, l*nius {1 spt t ic s), 
1 ^n(/a , and le>a\cs of about 25 Dico 
tylcdeins The) most abundant le it, 
aeeoiding to Gaidnei, eloes not seem 
distiuet lioin CtlaHtfo/dif/ilufn Bent- 
dtni^ of tho PUcoecno stiata of 
Ge linden , a witir lily, Kelwmhucm 
Jiii( /o e , o( ( ui s also ill Ol igocc nc beds 
on the) ( fintine nt , tho sj>e eie s of Alai 
Gl i n fo( kia{hig 1 ) IS f( mild both in tho 
Arctic floras ind at Ge linden Among 
tho other ] dints aio an alder, an oak, 
and a doubtful emnanion 

Leaving these heottish and Irish 
deposits of eloubtful age, wo finel in 
tho llainpsluro Basin a thick senes e)f 
fluviatile, lacustrine, and luarino de 
posits undoubtedly of Lf)wt r and 
Middle Oligoceno date Iheir flora is 
still a singularly jioor one, though pi ants have be e n obUine <1 
at many different levels, they pcihaps inelicato a some- 
what (oolcr ( lunate) than that of tho Bournemouth senes 
Among tho more abundant ])laiit3 aio nucules of several 
spceies of (Vium, and diifted fruits and seeds of water- 
lilies, of /W/n (a gl nus pi obably close to St nihotts) 
and of Imutixatpus (allied to TotainoifeUm) , there is 
little) else mixed with these Othei se ams are full of tho 
twigs anel eeuies of Athiotaxis, a Cemifi r neiw confinoel to 
Tasmania I e ins ai o ropi e sonte el by 6 A/e Jn n ut^ L yquiUum^ 
and i hi y sod non LanManuniy which last has a very wide 
range3 in tinu , Memoiotyh dons, by a habal and a feither- 
])alm, as well as by the two aejuatie gen la above men- 
tioned, Gymnospt mis, by tho extmet aiwicaiuu genus 
Do!utsttobu% by laio pme cones, and by ithiotavis 
Dicotyledonous leaves aio not ])ltntful, tho gencia 
re eoieled being A/z/Z/o/y/fc/f/, t iniiamomuiiif /i^ypha\ Khu% 
V dm'niim AIxao tho Oligoeene strata m Great Biituii 

the 10 IS a complete bieak, no species of jilaiit mnging 
upwards into tho laxt fossilife lous diMsion 

Space will not illow us to deal with tho numerous 
scattered de[>osit8 wliuli ha\o jieldtd Teitiaiy plants It 
wiil 1)0 more to tho pinposo to take distant areas, where 
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the order of tho strata is clear, and compare the succession 
of tho floias with that met with m other geographical 
le gions and m other latitudes For this study it wid be 
most coinenient to take next south and central 1 ranee, 
for in that aiea can be found a scries of plant- ctnirmt 
bearing strata in which is preserved a nearly mad 
continuous history of the vegetation from Upixr Mouthem 
Loeeno dowm to Pliocene The account is taken 
mainly from tho writings of Saporta Tho gypsum deposit 
of Upper Loeeno date at Aix in Provence commences 
tins senes, and is remarkable for tho variety and perfect 
preservation of its organic remains Among its Gymno 
spcims aie numerous Cupressiiicap of Afrieun afiinit} 
belonging to tho genera Calhtris and W^ddi ingtmiiay and 
a junijicr close to one indigenous in Greece Ian palms, 
several spteies of diagon tree, and a banana like one Ining 
in Abyssinia re [ire sent tho more peculiar ^lonorotyledons 
Among the noticeable Dicotyledons are tho Alymacnf^y 
Pioieacuty Laui'inecPy BombaXy the Judas tree, Acacia^ 
AilautkuSy while tho most jilentitiil forms are tho A lahacea 
Willows and poplais, with a few other plants of more 
tempeiato regions, aio found raiely at Aix, and seemingl} 
point to c isiiil iiitioduction from surrounding mountain'^ 
In a gtneiil way, spiny jilants, with stiff biandies ami 
di> and coiiicteais leaves, dominate the floia, as tiny now 
do m CVntnil Aiiiea, to which region on the whole Saporta 
eonsiehis the Hoi a to bo most allied 

The siKc tiding Oligoctm flora ap}>ea)8 to b< mon 
dial ai teii/( d liy a giadiul replaeeincnt of tin Loiem 
speeies by allied forms, than by any marked change in 
the assimbhgo or in tho eliniitie conditions It Inims 
a peifectly gi uliial tiansitioii to the still newei Miocene 
pdiotl, the inwir spt ms slowly ap))t anng and mm ising 
in number Sa])e>ita eoiisitleis that in eential and southein 
Luiojk) tho altcruato diy and moist luat of tlu lottnt 
period gaao jilue to a dun ite more equally ind moit 
universally humid, and that tlusi eonditions eontiinud 
without maUiial clunge into tho sueeceding Miocene 
st igo Among tho typt s of vegi tation which make then 
apptaranci m Luiope dining the Oligoctne jienod nuy 
be mentioned the (^orulers Liboudi us sal i€ 07 nioidesy se\cr il 
speeies of ChamcpcyiHin^ and Abefy/eo///, laiodnim disfuhuiUy 
and Glyptostrobas europaus Tho palms iiidude JSabal 
luFunifiaruiy aS major and llabt liana Among tlu 
Mytuaitoe seveial sixeies of CompUmia aie common 
The so newcomers aie all of American type Aquatu 
]>lants, esjieeially water lilies, aio abundant and \aritd, 
the diy soil Valhtrx^ and B aidnnqtonia betome scarce 
Though we do not pio[)ose to deal with tlu otlui 
LuiojiLau localities for loctne and Oligoceno plants, theie 
18 Olio dihtiut to which attention should be diawn, on 
account of tho exceptional state of [)reser\ation of the 
specimens On tho Baltic shore s of l^iussia there is loiii d 
a quantity of amber, containing leinaius of 
insects and plants This is derived fiom stiata 
of Ohgocene ago, and is particnlaily valuable 
because it preserves perfectly various soft jiaita of tho 
])lants, which aie usually lost in fossil specinuns The 
tissues, in fact, aie iireserved ]ust as they veould be in 
Canada balsam Tho amlxi yields such things as fallen 
flowers, peifeet calkins of oak, pollen giains, and fungi 
It (iiablis us toehttrinino aceuiately oideis and geneia 
which otherwise are unknown in the fossil stati, and 
it thus aids us in forming a tiuer idea of the flora of 
the peiioel than can be formed at any locality where the 
harder parts alone arc recognizable No doubt tins amber 
flora 18 still imperfectly known, but it is valuable as giving 
a good idea of tho vegetation, during Ohgocene times, of a 
mixt d wood of pine and oak, m which there is a mixture 
of herbaceous and woody plants, such as would now be 
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found under similar conditions The jilants of which the 
floral organs or perfect fruits ait preser\ed indude the 
amber bearing Ihnus sutcimjei Smilax^ Phx^mXy the 
spike of an aroid, 1 1 species of oak, 2 of chcbtniit, a btc ch, 
Ihticacece^ 2 cinnamons and Trianthera among the 
Lamcuece, representati\ es of the CistacecPf Tumitw 
tuimea^y Dilleni(U€ce (3 species ol J/iOOutui), Geummuta: 
{Geramam and Eiodiu7n)^ Ombdacecp^ Atet^ f VAisf/crcca, 
OlauicecB^ Fitte^jioracea^ Ilex (2 species), Luphmhtattw^ 
Umbel hferce (ChoprojihyUum\ Isfixt/rayarur (I genera), 
liaiminuhikicece^ liosacece^ Coyinmacecef Erieacoije (Andio 
nieda and Clet/ua), Mt/isinwert (I s])ecits) Ihilyumoey 
Samljucies (2 sjjocies), SafUalmett, Lo) antlieirecB (3 sjKcies) 
Wc here discover foi the Inst time vaiious living families 
and genera, but there is still a noticeable absence of many 
of oui most ]>iohfic existing groups Whether this 
deficiency is accidental or real time will show 

The Miocene flora, whn h succeeds to that just described, 
is well rijucaented in huioi>e, but till recently theie his 
been an unfoit unate tendency to refer leitiary floras of all 
dates to the Miocene peiiod, unless the geological jiosition 
of the stiata was so clear as obviously to foibid tins 
assignment Thus the hoe eiu lignites of Devon 
oceae plant be ds in the basalt ol St otland and 

Ireland weiu called MiCKeim, and in the Aictu legions 
and 111 Noith Ameiicaeveii jdarit beds of Uppci (^letaccous 
igi vccre leftrred to the same jitiiod The reisou for this 
w IS tint SOUK ol the fust Teitiaiy floras to bc^ eximined 
well certainly Miocene, and, when these plants had been 
studied, it was eonsidered tint home^what similar assera 
bilges found elsewhere in eh jiosits of doubtful geological 
age must also be Miocene hoi a long time it was not 
iccogui/fd that ehanges in the marine fauna, on which our 
geological e lassification mainly de pends, eorresjjonel seiicely 
at all with changes in the Jind pUnts It was not sus- 
pected, or the fact wis ignoitd, that the) bicik between 
Cietaeeous auel Tertiaiy— made so tonspieuous by stiiking 
change s in the aepiitie animals — had little or no import uiee 
in botanic il history It was not realized that an Uppci 
C^ietaeeous lloia needed ciitical exiiiunation to distinguish 
it from one ol Miocene age, and that the two periods weie 
not cliarietenzed by a swtijung change) of gciifiic type, 
such as toeik place among the inxiine inverttl)r ites Jt 
may appcir absuid to a geologist that any one could rnis 
take a Cietaeeous fiuia for one of Miocene dite, since the 
marine animds aie eomple tely ditlerent and the difieionoes 
aie striking In the cise of the plants, however, the 
Tertiaiy generic types in huge ])art appeared in Upiier 
C^Ktaeeous times hew oi no extinct types aie to be found 
in these older stiata — there is nothing aiming the plants 
ecjuivalent to the unmistakably extinct Ammonites^ Belem 
nitts^ and a hundred other groujis, and we only meet with 
constant variations in the same genus or family, these 
variations having seldom any obvious relation to phylo 
geny 

Thf Mmcene period is uniepresented by any deposits in 
Great Biitain, we will therefore comimnec with the best 
known region —that of eential Europe and esjiecially of 
fcjwitzeiland, wlience a prolific flora has been collected 
and descnlied by Oswald liter The Mioeene lacustrine 
dejiosits ire contained in a number of silted up lake liasins, 
which weie sueecssivoly formed and obliterate d during the 
uprise of the Aljis and the continuous folding and bending 
of the earth’s crust which was so striking a feature of tlie 
period These undulations tended to transform valleys 
into cliains of lakes, into which the plants and animals of 
the sui rounding area fell or were washed We thus find 
preserved in the Upix>r Miocene lacustrine dejiosits of 
fewit/erland a larger flora than is known from any other 
period of similar length , in fact, an analysis of its com 


position suggests that the Miocene flora of Switzeiland 
must have been both laigtr and more varied tliin that now 
living in tin saim coiintr\ The best known loealit> foi 
the Up[»ei MiOLdK plants is Oenmgen, on the lake of 
Constance, vvlitn Invi Ikcu collected luailv ‘">00 species 
of })1iiits, tin totil nuinbti of Mioeetn ]>1ants loiind in 
Switzeiland l>eing stated to bt nov\ ovei 000 Among 
the ehirae teiisties of tins Mnxein lloia iie tin laigt 
iiiimbt 1 of families icjae stnte<l the nmiked ineu \s« in the 
deeiduous h ived plints, tlie grmlu il eUiuasi in the 
numlMir ot [>a1nis and ol tio[)i(al piini^, an<l the re])hi(( 
men t of these 1 itt» t bj Mi dite iianean oi A((ath \nMrnan 
forms Aecoiding to Uttr, the tiopu d fonns m the 
Swiss Mioeene agree uitliei with Asutn tv]>es nlnle th< 
subtropical and temjierite ])l Hits an allud to lonns now 
living in tin kmjxrati /oin in ISoith Ann ru i Of tin 
920 s])t(ies described by Jleer, 111 aie ('i vptog inis md 
80() flowering plants Mosses aie extiennlv lire, lleei 
only desciibing 3 sjieens A^asenlai Ci>ptogainM still 
iiuliieh one oi two luge JI or s« tails vMth stems e»vei in 
iinh thick, ind also 37 spceics of leiii, amongst the most 
mteubting of which aie 9 species belonging to the climb 
ing Ly<yHlnun^ a genus now living in Java The miinbei 
of in Ills Is )ust eejuil to that now found in Switzeilind 
Cyc ids aie only lejae sente d by frignunts of tvvos]>etieH 
and this seems to be the list appeaiaiict of Cycaels in 
1 uio]»e '1 he Comte i e unhide no le wti than 94 s]Ktics 
ot i ami 17 of Abi(tim(e^ iiieluding seveial 

species of JSequoia Monoeot} leelons foim one sixth of the 
known Miocene floui, 29 of them being grisses and 39 
sedges, but most of these need iuither study, and ait 
veiy insutheiently e li iiaeteiized Heei leeoiels one s]ieeits 
of net and four ot millet Most of tin olhti Mono 
cotyledons tall for little re mirk, thougli among them 
Is an ///6, a Htomdia^ uid a gingei Aw/z/eu, is in e iiliei 
times, was eomiimn riilms, reiemd to 11 sjieeies, art 
found, though they seem to luvo decreased in abiinduut 
ol them 7 aie fan palms, the otlieis including r/mnuiteA 
—a form allud to the date— and a trailing iialm, ( ala 
nu)pHi% allied to the cams and lattuis Among the 
Dicotyledons, tlie lAguimnosi take the fust place with 
131 sjieeies, me luehng Acatia^ Ctefal/ntnaf and ( assui^ 
each lepre stilted by seven! fonns The oceuiiemi ot 90 
Bjieties ot Ameiitaeee shows that, as the elmiitt became 
less trojucal, the lelitive ]>iope)itioii of this gioiip to the 
total tloia iiHie iscd iveigieen oaks ut i milked 
ch 11 at ten Stic of the pe iiod, moie than halt the Swiss spec les 
be mg allied to living Amenean fonns Iig tree suten eel to 
17 Bjieeies oeeui, ill with umlivieled leiitheiy leaves, one 
IS close to the banv in, anedlier to the indiarubber tiee 
The Lauriiu e weie plentiful, and imluele vaiious tiue 
luiiels, ediu])]ioi tiee s, unnamon, and tSassafiam 

The ]9otcacci, according to Hter, are still common, the 
Australian genei i Jfalta, Lhyaiubay GitviUeay and Banl 
being lepresented Amongst gamojictalous ])lants 
several of our largest living laniilies, including Canijianu 
laeejp, Labiate, Solaiiaeee and riimulaeea, are still miss 
mg, and ot Boiagmei, Aciophularincsp, Uentiarie i, and 
( xprifoliaeea there are only fimt and doubtful mdica 
turns The C’om])Osil i arc u presented by isolated fruits 
of various sjieties Twining lianas are met w'lth m i 
sj>e»cies of hupxanat Umbelhfeia, lianuneulaee e, and 
Ciiieifert are leprese nted by a few fruits lluse fimilus, 
however, do not a])])eai to have had anything like tluu 
present imjiortanct m the temperate floia, though, as they 
art mainly herb iceous ]»]irits with fruits of modeiate haid 
ness, they may have decayed and left no tiaee The 
American Lniodendion^txW floiuislied m huio])e Water 
lilies of the genera Nyrnpheea and Nelumhium oecur 
Maples were still plentiful, 20 spec les hav mg been described 
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Itxjsaceas are rare, Craivnqm^ Frunm^ and Amygdalui 
being the only genera recorded It is obvious that many 
of these bwms Miocene plants will need more close study 
before then speeihe eharaeters, or even their generic 
position, ( an 1 m accepte d as thoroughly made out , still, 
this will not affect the geneial composition of the flora, 
with Its large proportion ot deciduous tiecs and evergreens, 
and its noticeable defiiieney in many of oui laigest living 
families 

hiorii Luiope it will bw convenient to piss to a distant 
region oi similar latitude, so that wt may see to what 
( xtent botanic il provinces existed in Loci m ind Oligoceno 
tunes It so happens that the intuiorot temjMiate iSoith 
Tertimry Aiuoiiea 18 almost tin only region outside 
oi North Europi in which a sc lies of i)lant bearing strata 
AmoHem give i connected histoiy ot these jieiioels, and 
in which the plants have be en < ollc e ted and studied It is 
unfortunately still vciy difhiult to eenielite even approxi 
mately the stiata on tin two sides ol the Atlantic, and 
th^io IS giiut doubt IS to whit stiata belong to each 
division oi the Teitiaiy jKiioel even in eUffeuiit parts of 
North Arne lie I This difheulty will disa])peir as the 
strati bocome bettei known, but at piesciit each of the 
silted up lakes has to be studieel sepiiatoly, for we cannot 
expect so (lose a e oriespondc nee in then faunas and floras 
os IS found in the moie eioweled and smaller basins m 
(tntiil bmojic 

l*i>rliaps the most stiiking e hiracte ristic eif thoTcrtiuy 
floras ol Noitli Amoiica, as distinguislud fiom those of 
Em ope, IS the gie itei continuity in their history and 
greater eonmxion with the existing lloia ot the same 
legions Tins ditieienee^ is roidily explaimd when we 
roiiumber tint m iuiope the main binieis which stop 
iiiigrition, siieli is the Alps and the Mteiiterriman, run 
east and wist, while in America the only biriicis ot any 
uiiputatieo mil noi til and south In eousieiuenci ot this 
|)oeuliarity, eliniitie oi oiographic changes in Eiuope tend 
tt) diive ainnuls ind j>lints into a (ul e/e from which 
thoio IS no es( i[> , but m Am iiei siiiulir elimatie \v ives 
m Toly e auso tlm spe e le s ilte i ii ite ly to letie it and aelvane e 
Tins dillieulty iii nugi ition is piobibly the reason wli} 
the e xistirig Fmop in lloi i is so pooi in luge finite d tiecs 
compircil with wli it it wis in Mioeeiu times oi with the 
existing tloi i of North Aim rie i In Aimiiea the eontrast 
between the Eoc m toiests iml those now living is mmh 
less striking, ami this taet has kil to tlit wiejiig issum[»tion 
tint the piesent Aiimicin floni lud its ougin in the 
Ameiuan contment Such a conclusion is by no me ins 
wan lilted by the faets, toi in Tutiaiy turns, as we hive 
seen, the Emop lu tloia lud a distinctly “Aim rum” 
t it It s d'^ht It fou the so e, ille d Amei le an forms may have 
origin ited III tlu Old Woild, oi more jnobably, as Siipoita 
suggests, in t\\Q polai legions, whom i they were driven by 
tile ineioisi of cold soutliwuds into Europe and into 
Viiioiiea rill Ameiiiau Tertiiry floia is so laige, and 
the geology ot the el po^iits is so intriuitc, tint it is out ot 
the epmstioii to elisi uss them luoie fully within the limits 
of this aiticle We may point out, however, that the 
oaily Tiitiaiy floi is seem to indicate a miieh closei 
eoiinoxion and a gitatci eommunit} ot species than is 
found l> twci n the existing plants of EiirojK and Ameiica 
Ol, lather, w) sliouM ]> iliaps say that am unit floras sug 
gest recent dispcistil Iroiu the place of oiigin, and less 
tiiiu III which to vai\ and Kcomt modifud by the loss ol 
dilfcroiit gioups in tlie two eontincnts Geograiducal 
provinces nu eertamly induatul by the hocene fioia ol 
Europe^ and Amenta, but these lie less marked than those 
now existing 

If wo turn to a mou isolated legion, like Australu, we 
liud a Lower Eocene flora distinctly related to the existing 
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flora of Australia and not to that of othei oontineuts 
Australasia had then as now a peculiar flora of 
its own, though the former wide dispersal of the 
Proteacese and Myrtacea}, and also the large numl>er of 
Amentaeeu. then found in Australia, mike the Eocene 
plants of Europe and Australia much less unlike than arc 
the present floras 

Within the Arctic circle a large number of Tertiary 
plants have been collected These weie described by 
Heer, who ufcirtcl them to the Miocene period , ho 
recognize cl, in fact, two periods during which Aiigiosperms 
flourished within the Arctic regions, the one Upper Cre- 
taceous, the other Mioeeiie To this view of the Miocene 
ago of the plint Ijeinng stiata in Cietnland and Spitsber- 
gen tluic ire serious objections, which we will again refer 
to when the flemi has been described 

The Tertmiy flora of Gieenland is of great interest, from 
the cxticnu ly high latitude at which the plants flourished, 
thiity ol the s]>ccu8 having been collected so 
far north as lat 81 Taking first this most 
iiorthcily louility, m Gnnnell Land, we find the 
floia to comprise 2 horsetails, 11 Conifers (including 
the living rtnm Ah'ies)^ 2 glasses, a sedge, 2 poplais, a 
willow, 2 birches, 2 hazels, an dm, a Vxbwnum, a water 
lily, incl a lime buch an assemblage at the present day 
would sugge st a latitude cjuite 25 fai ther south , but 
it shows clccidi3dly colder conditions than any of the 
hurojican hoeeiie, Oligocene, or Miocene strata From 
lat 78 in Sjutsborge 11 Hcer records 12b species of fossil 
plants Mole to the south, at Disco Island in lat 70 , the 
Tertiary wood stem to have been principally composed of 
planes and Seqiu^iis but a lugo number of other geiieia 
occur, the total iiumbei ot plaits already re coi (ltd being 
137 hiom \aiious jiirts of Grccnlincl they now amount 
to at least 280 Among the jJants fioin Disco, more than 
a cjuiitei aiP ilso found in thc^ Miocene ol ceiitial Eurojic 
The ])lants ol Disco inelude, besides the])hnt and Sequoia, 
Hudi wiiin tcrnpcritc ticcs as (hnkqo^ oak, beech, poplai, 
iiuple, walnut, lime, and miirnoha If these ditlereiit 
deposits aic contempoi am ous, as is not luquobabk, there 
IS a distinct cliinge in the floia is wc move laithei fiom 
the j>ole, winch suggests that dilierenet of lititude then as 
now wis iceom])anud by \ diftcunce in the flora But if 
this piocess 18 eoiitiiiuous from lititude to latitude, then 
we ought not to look foi a floia ot ecjuivalent ige in the 
wai 111 taupe rate Miocene elei)osits of ccntiil Euiope, but 
should latlui expect to find that the temper ite pUnts of 
Gieenliiiel weie eonUiiqioramous with a tiopieal flora in 
eaitral Europe As Mr Htaikie Gardner has pointed out, 
it chxs not seem loasonable to assume that the same fleu i 
could liavo ranged then thiougli 10 of latitude , it is nioie 
prohibit tint an Eoteue temperate floia found in the 
Aietie regions trivelkd southwaids as the climate betaine 
coolti, till it beeaine the Miueeiie tempt ixtc flora of 
teiitril h III ope Mr Gardner suggests, tlnrelore, tbxt the 
pi lilt beds ot Gieenlind and hpitsbeigen ie])resent the 
peiiod of greatest heat, and are tliereforc wrongly reteried 
to the Miocene At piescnt the evitleiice is scarce!} 
suflicient to cheide the question, for if this view is light, 
wo ought to find within the Art tie circle truly Arctic 
floiiis ccjui valent to the cool Lower Eocene and Miocene 
jienods, but these have not yet been met with 

A steady decrease of temperature maiked the Pliocene 
IHnod throughout I^uropt, and gradually brought the 
elimatic conditions into correspondence with 
those now existing, till towards the end of the 
jieiiod neither climate nor physical geography differed 
greatly from those now existing Concurrently with this 
change, the tropical and extinct forms disaptieared, and 
the flora approached more and more nearly to that now 
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existing in the districts where the fossil plants art found, 
though in the older deposits, at any rate, the geographical 
distribution still differed considerably from that now met 
with At last, in the latest Pliocene strata (often called 
** pre Glacial we tind a flora consisting almost entirtly 
of existing species belonging to the Palduarctic regions, and 
nearly all still living in the country where the foasila aie 
found This flora, however, is associated with a fauna of 
large mammals, the ma]ority of which are extinct 

The plants of the Older Pliocene period are unknown in 
Great Britain, and little known throughout Luroiio except 
m central Franco and the Meditorianean region The 
forests of central h ranee duimg this epoch showed, 
according to Saporta, a singular admixture of luing 
buropcan species, with trees now characteristic of the 
Canary Ish s and of North America For instance, ol the 
living species found at Mcximieuv, near Lyons, one is 
American, eight at le^stbclong to the Canarus (six being 
cliaraeteristic of those islands), two are Asiatic, and ten 
still live m Luroiie Taking into account, howtvei, the 
closest living allies of the fossil jilants, we lind about 
equal affinities with the floras of Hirope, Amciiea, and 
Asia There is also a decided resemblance to the earl nr 
Miocene flora Among the more interesting plants of this 
d( posit ma} bo mentioned Torreya nunfem, now Japanese, 
an evergreen oak close to the common Qiiettm dex , 
Lanrm cananemts^ Ap(dlonms camirKrisi^ Ptrsea carol i 
ueiisis, and Iltc canarumu , Daphne potiUca (a jilant of 
Asia Minor) , a species of box scan ely differing from the 
Lnglish, and a bamboo To this epoch, or perhaps to \ stage 
slightly later, and not to the Newer ITioceiie jici lod, as is 
generally siqipostd, should probably be reforud the lignite 
deposits ot the Val d Amo This lignite and the xcemn 
panymg Iciif bearing clays underlie and are appxnntly 
older than the stiata with Nowtr Pliocene mammilsand 
mollusca The only mammal actually associated with the 
l>lanta airpcars to be a spceies of tx]»ir, a gtnus which in 
Liiiope seems to be characteristically Mioccik and Older 
Pliocene The pi iiits of the Val d’Arrio havi been described 
by Riston , tin y consist mainly of deciduous trt es, a 1 irgt 
proportion of which are known Miocene and early l^hoccne 
forms, marly all of them lx.ing extinct A mirkedly 
upland ehaiacler is given to the ffoia of this valley 
tlirougli the abundaiieo of pines (9 species) and oaks 
(16 species) wliieh it contains, but this peculiarity is 
readily ac( ouiited for by the steeji slopes of the Ape nniiies, 
which everywhere sunound and dominate the old lakf- 
bisin Among the other noticeable plants may lie men- 
tioned Bttula (3 sjiecies), Ahuis (2 sjietios), Cat pi tins, 
Fagus (4 species), Balix (4 species), FopiUus (2 species), 
PlaUmus, LKpiidartihar, Plantra, Uittim (2 spceies), Fh us 
(2 species), Persoonia, Lauriis (5 species), Ptrsea, Sassa 
fras, Cinnammnum (5 speeies), Oteodaphne, Diospytos 
(2 species), Andromeda, MagnoUa, Acet (3 species), 
Sapindiis, Celasirtis (2 speeies), Ilex (4 s^xcies), Phattirm^ 
(3 species), Juglans (5 species), Carya (2 speeies), Elms, 
Myrtm, Cratcegas, Prtinns, Cassia (3 species) These 
plants suggest a eolder climate than tliat indicated by tho 
plants of Meximioux — they might, therefore, be thouglit 
to belong to a liter peiiod Tho difference, howejvti, is 
proliably fully accounted for when we bike into considera- 
tion the biting winds still felt in spiing in the valley of 
tho Arno, ariel the probable large admixture of plants 
washed down from the mountains above Somewhat latei 
Pliocene deposits iii the Val d’Arno, as well as tho tuffs 
associated with the Pliocene volcanoes in central France, 
yield plants of a more familiar type, a considerable i»ro- 
portion of them still living in tho Mediterranean region, 
though some are only now found at distant localities, anel 
others are extinct The flora, however, is essentially 


Palaearctic, \mtriean and Australian tj^ies having dis 
api>oaied 

The latest Pliocene, oi jire Ghicial, flora of northern 
Furope is best known from the Cromer horestbed of 
Norfolk and fSutfolk, a ffu\io-marine dejxjsit which lies 
bene ath the whole ot the (11 u lal de ]>osits ot these, counties, 
and passes downwards into the Cnig, man} of the animals 
actually associate el with thei ])laiits being cliaiav teiistie 
Pliocene speeies which seem iimmdulclv ifterwaids to 
have been exte rmin tied by the imieaMiij^ cold The 
plants contained m the (.Vomer houbtbed fall into two 
groups — the forest trees, ami the nursh and acpiatic 
jJants We know little or nothing at pic sent ot tho 

upland plants, oi of those of diy oi chalky sods j ore st 

tues arc well repre sente cl , the y aic , in 1 1 < I, be ttc i known 
than m any of the latci J nglish dc[KJsits A\e lincl tho 
living British sjiecies of mijdc, sloe, hawthorn, white beam, 
cornel, elm, birch, alder, liornbcun, liazel, oik, bccch, 
willow, yew, and pint, and also the s]>iiico 'Ihis is an 
abscmblage that could not well be found under conditions 
diffenug gieitly from tlmse now holding in ^Norfolk, 
there 18 an absence of both Alt tic and south European 

plants The variety of trees she>ws that the elimate wis 

milel and moist Among the acpiitic and maisli plants 
wo tmd, mingled with a numlier that still live in Norfolk, 
the water chestnut {IWajHi tuiiatis) and Najas tmnot, 
neither of winch is now British On tho NorfeJk coast 
another tlim plant bed occuis leically above tho forest bed 
and immediately beneath the Boulder day This dejiosit 
sliows no tiaco of forest tiees, but it is full of remains of 
Arctic mosses, and of the dwarf willow, and birch, in 
shoit, it yields tho flora now found within the 
Arctic circle The incoming of the (ilacial 
cjKich does not apjKar to have been accompanied 
by any ac< limati/ itioii of the plants --the spe eics be longing 
to temperate ]i<urope were locally exterminated, anel Arctic 
foims took their places The same Vietie floi i icapjK irs 
in deposits immediately above the highest Boiilde i ( 'lay, 
deposits foiined after the ice had passed away These 
lossil Arctic plants hive now been lound as fai south as 
Bovey Tracey in Devonshiu, where Peiigelly and Uicr 
diseoveied tho beiai berry and dwaif lurch, London, where 
also Bttula narui oecuis , and at Dcuben m havon}, which 
lies marly as fir south as lat *50, but his yielded to 
Piofessor N itlmrst's researches se\eral Arctic species of 
willow and saxifi ige The cold iieiiod, however, was not 
continuous, foi both in Great Bntain and on the» eontine nt 
of Luropt, as well as in C^inacli, it w is broken by the 
roeuritneo of a mildei climate and the uippc ii inee of a 
floia almost identical with th it now living in tho auno 
regions This “ inter G lac lal” lioi i, though so like that 
now found in the distint, has interesting jxc uliarities 
In Lugland, for mstaiue, it me hides Am Jtiotisjtessulatitmi, 
a southern maple whioli does not now c vteiid neaier tlian 
central Euroini, also qtammea anel N mtiiA)r, both 

southern foims not now nitive of Bntain Btasstnia 
peltata, a water lily found in tho warmer re gions almost 
throughout the woild, except in Juiopt, occurs abundantly 
in new th Gt imauy, but not in ( jre at Britain Himilai inter 
Glacial deposits m Tirol contain leaves of Rhododendron 
ptonticuvn * 

Spate will not jiermit us to enter into any full dis 
cussionof the rc< une me of Glae lal and inter Glacial peiiods, 
and tlie influence they may have hid on the flora It is 
evident, however, that if chmatie alternatieuis such as those 
just des(ril)ed are i*art of the noimal routine that has gone 
on through all geologicoil periofls, anel are not iiiei ely con 
flned to the latest, then such cliange s must e\ idc ntly have 
had great influence on the evolutam and gcognphical 
distribution both of species and of floras Whether this 
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\\aH so, IS a question still to lx. decided, for in dealing with 
c.\tjiiet lloids it IS ddhcult to decide, except m the most 
general w ly, to what elimatic conditions they ix)int We 
seem to Jiiid indiaitions of long peiiod climatic oscillations 
in Ttrtiur} tinuh, hut none ot the sudden in\asion of an 
Aietie floia, like that which oeciimd duiiiig moie recent 
tinifs It should not lx forgotten, howe\cr, that an 
Arctic flora is mainly distinguishable fiom i teinjxrvte 
om by its povf ity and dwarfed vegetation, its deciduous 
leaves and small fiuits, rather than by the occurrence 
of any (hiiacteiistic gemra or familits Canful and 
long continued study would theitfoie be needed before 
we could say of any extinct dwaiftd flora that it in 
elude el only plants which could withstand Aictic con 
ditions 

Auiuouittes --OoNWENi/ 11 Mmwfpftphu fhr halhHclun 
Jh rnstexnUtumc Dan/ig IHSO , l)u 1 lora licruHtPin^ vol ii , 
J880 — Dawson Hir AV Pu]mrs on Dk (’irtacnous Plants of 
bniish ISbnth Annina Jrann ] oi/ Sor ( atmht 1883-% — 
1m iiNOSiiAnsKN, e Vmn * Dn Ki< nl( Uoia \oii >jn dfischuna m 
Ha( hsen, 1 \hul Hiss U irn iiiafli nat (1 vol Iv 

Abth 1 , 1887 — “ Jw }M)it on 1 oshiI I loia of l*roc 

JiOif aS^ , ^ol >M\ jj f8S, 1S79, ‘‘Itcpoit on loHSil 

flora of Ahnn Jlay ilud vol xx\ jr 2JS 1S80 — Imiinoh 
n vnsKN, ( \t»N and 1 S (jtMiDNKi — ‘l^ocnu J luia \ol8 i 
and 11 l((hotit So/ 1879 SO loNiAiNi, AV M "Iho 
I’otoiiiap or A oirn^< t Absozoio lloia, I S (Jeologual Survry 
M<»rn»^raitli w 188<< — (jrAHDNi ii, J S llora of Alum itaj in 
<ii tlni Islt of AViglit Mem Qtol S/mrr/, 2nd tdition, 
1SS9 ( (ij 1 11 Kl 11 K , and A Mi-nc f Ihc }lora doolie rn^te tv ^ 
inid line lU ahuiuyv ^ur Idora dcr 7 eriiarforinatwn und der 
fttifnivarf, sol i Dan/i^^, 188 3 - lIxEii 0 J>l<) 7 a Ortiaria 

Jlflitfuiy 3 \(»Is AVintiutliui 1856 59, J^lura Jovtihn antua, 
7 \o1h /uiuh 1868 83 “lioitiago /ui Kk id( flora — 1 Iloia 
von Mohtdn in Malum, Neia iJiukschr allqem ^chw(u Oe'^iU 
V/t/ioi/ is9 vol will nnin 22 /uinh, 1809 72 
ll orld m brntzi^rlaml^ 2 vols , 1870 — Knowi ion, I 11 Cata 


loguo of the Cretaceous and Tertiary Plants of North America, 
hull U S Oeol iauroeify No 162, 1898, ‘ llora of the Montana 
>oniiation, ihul No 103, 1900 — Kkasseu *‘Di© fossile 
Krcideliora von kuustadt in Mahi-en, liext Pakont Geol 
Oesterrexch Ungamaf Band v Heft 8, 1890 — Lesqierelx, Lfo 
“ Conti ibutions to the lossil >lora of the AVestem TemtiineB, 
hep U b Gcul Survey of the lerrUoruSy vols vi , vii , vui , 
1877-83, “Tht Ilora of the Dakota Group, US Geologxcal 
buriey, Monogiajrh xvu , 1892 — MEhCHiNEiLi and Squinaboi 
Plora leriiarm Itahca^ 1892 (This book contains a lull biblio 
grajdiy relating to the lossil Iloia of Italy ) -Newbuiky, J 8 
‘The IJora of Anilxry Clays, U S Geological Surrey Monogiapli 
xx\i 1895 — Hosii s and vun der MAiiex ‘ Die Idora dcs west 
pluihschcii Kiddefomiation, 1 alocontographxca^ vol xxvi , 1880, 
and supplomont in ibid ^ vol xxxi , 1883 — Nathorsi, A G 
‘Hdacialfloia in baclisen, am aiisscrston Kaiide des iioidiscbtii 
Diluviums, Kuvgl VeUuskaps Akad torh 1894, p 519 — Reip, 
CiJMENf ‘ Pliocene Deposits of Bntam, Mem Qtol Siirteg 
1890 , (Jrigiii of the hritish Florae 1899 — Saioiia, G m 
“ Piodiomc d line 1 loro fossilo des Travertins ancieiis do Sezanne, 
MSm Si)c Oiol trance^ 2nd ser , vol viii p 289, 1808 
“ Kcclieiches sui los Aegetaux fossiles do Mexiimeux, Arclixr 
Mm Hist Nat J ifon, i p 131, 187^ , Monde des J lantea ai aid 
I appnrdutn di Ihnnmey 1879 , “ Btiuks sui la vegetation du sud 
est do la imt il eponuo Grtiare Ana set nat , 1862 88 , Floic 
Fosailc du J oitugal Iisbon, 1894 — Saporia, f I>F, and A F 

Mai ION ‘ I ssai wrr litat do la Vegetation h 1 4poquo d<s 
maiiRS heersimiKs do (lolmdLii, Mim eour Acad li/yy hrlgxqiie 
vol xwvii ISo 0 187s, and vol xh No 3, 1878 — Vuinovskv 
T *‘Dio 1 loi i dll bohmiRchcn Krtidi formation, in hrifrngezvi 
J aleoniologtf Oenterreich — Unqarns und de^i Onents, vols ii ~v 
1881-85^ — AV^aud Lester F “Synopsis of tiro Hora of tin 
laiamu ( loiip Wi Leport U ^ Geological Survi 399-558 

1885 , lln (tpogiaj)hical Distnbution of dossil PiantH, 8//r 
Report US Geological Survey ^ pp 663-960 1889 ‘‘Tbo I'otomac 
luinnation 15^^ lUport IJ 8 (holognal Survey, pp 807-398 
1895 , “ Homo Analogies m the Lowti Cictaceons ot Liirojvo and 
Aim non Ibth Lcpoit US Geological Survey, p\) 462-510,1890 
* Ihc Ci<taceoii8 foimation of tin Black Hills as indicated by tin 
Fossil Plants, Vdh Report US Geological Survty, pp 521-712, 
1899 (C R ) 


PALAEOGRAPHY 


1 1HE princijial discoveries made during recent years in 
the held of l^alaogundiy toncern the history of Greek 
writing At the tune when the artnlc on ralaogra]»hy 
apjrcartd in vol win (ninth edition) of this Pneyelopadia, 
the anterior limit of our knowledge of the forms of wnting 
to be found in dodiimnts of Gieok origin was the 2ud 
luitury B ( AVo are now in a ])OHition to tarry bark our 
invt stigatious a cintury taibci It is tiuo that a few 
dotumenis whuh liave sime Ixeii shown to bo of the 3id 
century B( wore extant m Puioiiean libraries but they 
wtu undated, and then value as H|x.cimens of eail^ writing 
was not urogin/ed Hut now tlu veiy large iiiimlicr of 
Gu(k pa]>yri ictovcied in Egypt sinee 1880 have furnished 
matciial whuh not only extends our knowledge but also 
euabliH us to eonlirm or modify views formerl} held In 
the Instory of Latin ]’ala?ography little lias Ixicn added to 
the material alicady known Gomi>arativtly few Latin 
doiuments have Ik on found among the pajijri of Egypt, 
still, siuh IS they aie, they aie not without interest in 
pioviding us with siHieimcns of writing of the time of the 
early Homan oceu]>ation of the eountry It lollows, then, 
that this sup])lemeut must mainly Ix) a survey of the 
liistory and jialaography of Qietk ]>apyri, a*Bub]ect which 
lias Iwcn most ably elealt with by Mr F G Kenyon in 
T/ie J*alctO(;raphv of Ortek Papyn, to which the stuelcnt 
may lie refcired foi fnllei details than can be given m 
these pagers 

I he history of Gieek wnting on papyrus tan neiw lie 
followed with more or less fulness of material for more 
than nine hunditxi ycais Actual elated examples range 
f 1 0111 270 B( to AD 680 AAi have a fair knowledge 
of the leading features of the writing of the *5rd and 


2nd centuries bc, a less jierfect acquaintance with 
those oi the 1st (entury Be For the first two oentuiies 
of the Christian eia and to the middle of the Ird len 
tuiy there is an almost uninterrupted series of docu 
monts , tlun again foi two centuries theie is a dccliiio, 
only to bo followed by abundance ol material for the 
6th and early 7th centimes Thus it will be seen that, 
while foi some periods we may be justified in draw 
mg certain (onclusions and laying down certain rules, 
for others we are still in a very imjieifect condition of 
knowledge ]3iit our knowledge will no doubt almost 
yearly Ixjcome more exact, as fresh material is brought 
to light from the excavations which are now continually 
proceeding, and those iierioels in winch the lack of papyri 
breaks the chain of evidence will sooner or latei be as 
fully roi>resontod as the rest The mateiial certainly 
lies buried in the sands, it is oui misfortune that the 
exact sites have not yet lieen struck 

The first discoveiy of Greek papyii was made in 
Eurojx), in 17^)2, when the excavations on tlic site of 
Herculaneum yielded a numlx^r of t barred rolls which 
proved to be of a literary character All subsequent 
discoveries we owe to Egypt, and it is to be observed 
that the papyri which are found in that countiy have 
come dow n to us under ditlerent conditions Some, gene 
rally of a literary nature, were carefully deposited with 
the bodies of their owners m the tomb with the express 
intention of being preserved , hence such MSS in several 
instances have come to our hands m fairly jjerfoct con 
dition On the other hand, by far the larger number 
of those recently brought to light have been found on 
the sites of towns and villages, particularly in the district 
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of the Fayum, where they had been either accidentally 
lost or purposely thrown aside as of no value, or had 
even been used up as material for other puiijoses liesides 
their original one These are consequently for the most 
I>art m an imperfect and even fragmentary condition, 
although not a few of them have proved to lie of the 
highest palaeographical and literary im|K)rtance 

The date of the first find of Greek pajiyri in Eg 3 qit 
was in 1778, when some forty or fifty rolls wore dis 
eovered by some native diggers, who, however, kept only 
one of them After this, scarcely anything appeared until 
the year 1820, when was found on the site of the Her 
ajieum at Memphis, as it was reported, the group of 
documents of the 2nd century bo which have been 
referred to in tho aiticle Pat^ogbaphy {Eiicy Bnt vol 
xviii p 119) Then followed a fruitful i>eriod when 
several important literary papyri were secured in 1821, 
the Binkes Homer, containing the last book of the Iluvd , 
in 1847, the roll cent lining tho Lycoi>hron and other 
orations of Hyjierides, m 1849 and 1850, the Hams 
Homer, book xvm of the Ihad^ and a MS of books 
11 ~iv , and in 18 50, the Funeral Oration of Hyjierides 

But the great bulk of tho Greek pajiyri from Egyi»t 
18 the result of excavations undertaken during tho last 
<|uarter of tho 19th ccntuiy Within this time three 
very important discoveries of documents m large quan 
titles hive taken place In 1877 a grext mass of papyri 
was found on tho site of Arsinoe m tho layum, iKjiiig 
chiefiy of a non literary nature and unfortunately in \ 
very fragmentary state, they iie also late m date, being 
of tho Byzantine ])eriod The greitor number i)as8ed 
into the jKissossion of the Archduke lUiner, and are 
now at Vienna, the rest are divided lietweon London, 
Oxford, Pans, and Beilm After an interval, this find 
was followed by the recovery in 1892, in the same 
neighbouihood, and chiefly on the site of a village named 
Hocnopci Nesns, of in oxtensne senes of documents of 
the Boman |)eriod, ranging from tlio 1st (entury to the 
middle of tho 3rd century Those papyri, being of an 
earlier date and in better (ondition than the Aisinoite 
collection, ai e consequently of greater pala ograplncal value 
Alost of tliem are now in Berlin, many aic m tho Biiiish 
Museum , and some are at Vienna, Geneva, lud tlsewhcre 
The third great find, and the most im|)ortaut of all, was 
made by Messrs Grenfell and Hunt, when excavating, 
in the season 1890-97, for tho Egypt Lxjiloratiou hund, 
at Behntsa, the aneient Oxyrhynchus Tliousands of 
papyri were here recovered, including, among tho non 
literary matcnal, a number of rolls in good (onditiou, 
and comprising also a great store of fragments of liteiary 
works, among which occur the now well known “ Logia 
or “ Sayings of Our Lord,” and fragments of tho Gosiiel 
of St Matthew and of writings of various classical authors 
This great collection ranges m date over the first seven 
hundred years of the Christian era , but in what projKirtioii 
the documents fall to the several centuries cannot be 
determined until the senes of volumes in which they 
are to bo described for the Graeco Homan branch of the 
Egypt Exploration Fund shall have made some substantial 
progress 

Those throe great collections of miscellaneous documents 
have been supplemented by finds of other smaller groups, 
which fit into them and serve to make moie complete 
the chronological senes Such are the corresjKindence of 
a Roman ofheer named Abinnmus of the middle of the 
4th century, shared between the British Museum and 
the library of Geneva in the year 1892 , and a miscel 
laneous collection, ranging from the 2nd century Bc 
to the 3rd or 4th century a d , acquired for the Egypt 
Exploration Fund and published by that society {Fay dm 
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Towm ami thri) Papyri^ 1900) But of these siualler 
groups by fai tho most interesting is that which lilr 
IMinders Pctiio extracted, m 1889-90, from a set of 
mummy-casos found m tlio necropolis of tho village of 
Guroh 111 tlic hayum In tho manufacluic of these 
cottms mimliors of inK<iil)cd paj)yn had Iacu omplo>e(l, 
Ixung cut into pieces and pasted together lu oidei to 
form tho cai tonnage lln fiagments thus itcovtnd 
proved to V)c tho most vahiaiili <lo(imniits for the Instoiv 
of Greek palicogiaphy lutluito found sn[>plyii\g us with 
examples ot wiiting oi the hd n utnrv n( in faiilv 
amide numlKUS, and thus canning batk otn kuowledgi 
of the siibioct to a ]H.nod whicli up to tint tniio had 
lemamed a blank Besides inisi oil xi nous dodiincuts 
there are included the remains of icgistus of wills tnttnd 
up from time to time by dilknnt s(ribts, xnd thus itloid 
mg a vanety of handwritings for study md, furthci, 
the value of tho collection is enhaiKid by tin pRsence 
of fragments of tho Phmlo and Laches of PI ito md of tin 
lost Anhope of hunpidos and of other classnal v>oiks 

The last decade of the 19th ccntuiy has also Ixen 
distinguished l)y tho lecovcry of scvci xl literary works of 
the first important e, mscnlxsd oii papyri which had bieu 
do}K)sited with tho dead, and liad thus loinaiiicd m a fairly 
)>eifect condition Tn 1889 the Tiusttes of the Butish 
Museum acquired a copy of the lost \Hr)V(xnMv IloAtrcia 
of Aristotle, a papyrus of tlic iMinics of the ]>oct Hcrodas, 
xnd a ]>ortion of tho oration of Ifypoiidts agxinst 
Philippulos, and m 1896 they had the fnrthei good 
fortune to set me a pa]>yrus containing tonsulci ilde 
I>ortions of the odes of Bat chylides, the ttmtcm])orii v of 
Pmdxi Vnd to tho senes of tlic tnatitms of Il>{Miitlts 
the Ltmvic v\ is enabled tt) adtl, in 1892, a MS of the 
guatci pait of the orition agiiiist Athemigencs The 
recovery of so many great elissicil woiks vMthin i ft w 
>cars may be atcejitetl as an c irnest t)f tin then finds of the 
same natuic, now that ovavations aio l)eiiig c lined on 
systematically m I^^gypt 

hrom a study of tho materiil thus jditotl it oui tlis 
))Osal, eertain conclusions ha\e lictn ainvctl it wliith 
satisfy us that the |)criodital tlianges which passed tivtr 
the chauwtor of Greek wilting as iirictistd in J gyjit 
comtido ]>ietty ucaily with tlie tlianges in tin pohtital 
atlmmistration of the coiintiy Tho |m notl ot tin luli 
of the Ptolemies fiom 32^ to U) ne hns, in gentiil, 
its own style of wilting, which we letogni/c is tin 
mate, the poiiexl of Homan supicinai>, iHgmning with 
the con<[ucst by Augustus anti ending with tin rcorgin 
ization of tho cmi>ire by Diocletian in ad 281, is at tom 
pamed by a c har ictenstit Roman liantl iinl with tin 
change of atlministratnm wlinh plxccd hg>pt untie i the 
Byzantine division t)f the empire, and lasted tlown tti 
tho time of the \ril) contpiest in ad 6f0, thou is i 
corresponding change to the Ry aniine class of wilting 
Those changes must obviously lie attributed te the influ 
once of tho official handwritings of the time A (hinge 
of government naturally led to a change of the otlit lals 
employ( 3 d, and with tho chiiigo of oftici ils would niturally 
follow a change in the style of protlut tion of tifhci il tlocii 
monts Tn illustration t>f this view, it is enough tt) call 
to mind the irManccs of siuh variations to lie inf t willi 
m the history of tho ]>iliiography of media v il Inirojie, 
due in the same way to jKilitit al caust s It is interesting 
too, to observe that in our own time tho to it lung in 
schools of a particular typo of handwriting which finds 
favour in clern al e\ immations for tho yinblic serv it o h is 
not been without its influence t>n the gcnei il handwriting 
of the peojile 

Classifying, then, the writing of tlie ]mpyii into the 
three groups, the Ptolemaic, the Homan, and the Bvzau 

S VII — 
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tiiiCf tho next step is to determine, by a closer examination 
of the documents, tho changes winch characterize the 
several centuries traversed by those groups In doing 
this, we cannot apply the exact terms which are employed 
in describing the MSS of the Middle Ages We have 
to do with writing ^hich has not yet lx.en cast into 
the formal liteiury moulds of the laUr times, and it 
has the refore lieen found necessary, as well as convenient, 
to divide the papyri simply into two senes, representative 
oi their contents and not of their stylo of production, 
namely, literal y papyri and non literar} pajiyri Neither 
senes, howcvei, it is to be remembered, has a style of 
writing iieeuliar to itself While tho literary works are, 
as a rule, written witli more or kss formality, not a 
few of even the more valualile of them are copies in tho 
ordinary cursivo hands of tho da> (Conversely, wink 
we find non literary doc umouts generally written in ordiii 
ary elusive hands, whetlier by olhcnl scrilios or by private 
individuals, yet occ asicjiially wo ineot with one produced 
in tlie formal style moio common to literary examples 
Again, while afijilying to ])articular letters in papyri such 
tochnical terms as cajJitals, or uncials, or minuscules, 
wo cannot convey by those terms the exact ideas which 
we (onvoy wlien thus describing tho individual letters 
of media val manuscnjits lor tho letters of tho papyrus 
jicriod woio not cast in finished moulds, while the 
uncial writing and the minusculo writing of tho Middle 
Ages were settled literary hands As will presently be 
Hcicn, the medieeval uiu lal devoloiied directly from the 
literary writing of tlio jiajiyii, tlie minuscule was a 
new tyjie moulded from tho cursive into a fixed literary 
style 

NeceHsaiil>, the non literary pajiyri are much more 
numerous than tho literary documents, and iiresent a much 
greater variety of handwnting being iii fact the result 
of the dail> transac tions of ordinary life , and how very 
widesjiread was the knowledge of writing among the 
(Ireok siKjaking jK'pulation of Kgypt is siifhciently testified 
by the surviving examples, coming as they do fiom the 
hands of all sorts and conditions of men We will first 
examine these s|»ecimens of tho current handwriting of the 
day before passing to the levicw of the more or less arti 
ficial book writing of tlie literary pa]»yri 

As already stated, the oldest material is chiefly eontii 
buted by tho papyri discovered at Oiirob Among them 
ire not only the fragments of official registers which 
have been mentioned^ but also avaiiotyof misc ollanoous 
doeiiinents relating to jiiivate aftaiis, and m various 
hands of the 3rd century and early 2nd c entury n ( The 
series of non literary juipyri bears actual dates ranging 
from 270 to 186 B c The leading characteristic of Greek 
wi itiiig of the ‘Ird century bo is its strength and 
facility While it may not compare with some later styles 
in the precise formation of particular letters, yet its 
freedom and siKiiitaiieoiis air lend it a particular charm 
and jilcase the eye, very much in the same way that a 
scholar’s ])rac tised and unconscious handwriting of a good 
tyjKs is more attnctive than the more exact formality of a 
clerk’s hand Thi^ letters generally are widely spread and 
shallow, and, pirticularly in tho ofhcial hands, they are 
linked togothc i w ith horizontal connecting strokes to such 
an extent that the text has almost the apfiearance of 
do})ending from a continuous horizontal line The ex 
treme shallowness oi flatness of many of the letters is 
very striking, os[»ccially in tho case of mu, uu, jn, 

aiifl ouieqa A siginhcant indication of the antiquity of 
Greek cursive writing is found in connexion with one of 
the forms of the letter alpha, which is reduced to a mere 
angle or wedge 

A few lines from an ofhcial order of the year 250 B c 


will serve to convey an idea of the trained cursivo stjle 
of this century — 


}<^oc -tree 






10 1 — 011l( ial Order 260 B o 


( CIS TCWrOV^OV KOX TTfi ’ — 

TCTpa Kai CtKOOD^S 

— $€ii TOL^ Orjaravpoli cir — 
— T€Tpa Kai €LKoaTr}9 — 

OVtICOV KaL TOVS €p’qfj,0 — 

— crc^payicrapcvos a-jroa — ) 


As a contrast to this excellent hand, wo give a facsimile 
of a section from a roughly written letter from a land 
steward to his employer, of about the same date — 


I rr- 


Fio 2 — Letter of a Land Steward 3rd « tiitnrN n i 


{€\€i Swi? y €XprjO’ap’qv 
8e Kai irapa Svyctog apra 
fia^ 8 Hpt0(y7rvpo)v avrov 
cTrayyeXopevov icai <^tXoTt/AOU 
OVT 05 ytvwo-KC 8c #cai on 
v8u)p CKaa’Tos rwy opwv rriv 
a/xTTcXov (l>vT€vop€yrjy irponpov) 


Hero theio is none of the linking of the letters wliidi is 
seen m the othei exam])le every lettex stands distinct 
Hut while the ludividual letters are clumsily written, tho 
same laws govern thoir formation as in the other docu 
mont The shallow, wide spread mn, the cursive nu, the 
small theta, ounhon, and ^ho, are repeated Here also is 
seen the im(, with its horizontal stroke confined to the left 
of the vertical instead of crossing it, and the undeveloiied 
omega, which has the ajipearance of being clipiied— both 
forms being characteristic of the 3rd t entury b e 

The trained clerical hands of the 2nd century b e , 
if we may form a ludgment from tho evidence of such 
documents as those connected with the Serapeum at 
Memphis, already referred to, differ generally from those 
of the earlier century in the larger size of the lettering, 
and 111 a more jierfect and less cursive formation, the 
older shallow ty|)e gradually disapjiearing, and the linking 
of letters by horizontal strokes being less continuous 
But the Ptolemaic character marks the handwriting well 
through the century, and it is only towards tho close of 
that jienod and as the next century is entered, that the 



PAL^OGRAPH\ 443 


hand begins to give way and to lose altogether its linked 
style and the peculiar crispness of the strokes which give 
It its distinctive appearance 

With the Kouian j^enod comes roundness of style, in 
strong contrast to the stiffness and rigid linking of the 
Ptolemaic hand Curves take the place of straight strokes 
m the individual letters, and even ligatures are formed 
in pliant swee|)8 of the i)en This transition from the 
stiff to the flexible finds something of a parallel in tho 
development of the curving and flexible English chartei 
hand of tho 14th century from the rigid hand of the 
1 3th century , following, it would seem, the natural lav 
of relaxation Roundness of style, then, is charactcnstic 
of Greek cursive writing in the papyn of the first three 
centuries of the Christian era, however much individual 
hands, or grou^w of hands, might vary among themselves 
After that time, if we may judge from the meagre material 
that has lieen recovered, there ap^joars to have been a 
reform of the Roman hand which marks the entry of 
Greek writing into the new phase of the Byzantine period, 
the characteristic features of the new style being its large 
scale and its formality — a deliberate calligraphic effort 
which culminated in the bold but artificial hand of the 
6th and 7th centuries 

A specimen of cursive writing of tho Roman type is 
selected from a papyrus (Brit Mus No cxxxi ) whuh 
IS of more than usual interest, as it is on the verso side 
of tho rolls of which it is composed that the text of 
Aristotle’s ComUtution of Athen» has been transcribed 
It contains the farming accounts of the bailiff of hjn 
niachus, son of Poly deuces, tlio owner of an estate m the 
nome of Tlormo])ohs in the 9th and 10th years of the 
reign of Vespasian, that is, ad 78-79 — 

Fi(» i 1 anil Af rountt* a d 78 79 

(cTOVV €vB€KaTOV a — 

ouc<77racrtavov arePaarov — 

SttTravat rov finr^vo^ x — 

TO 8t ttUTOV €7nfiaxpv € — ) 

The fully devoloj^ed Byzantine hand of the legal tyi)e 
IS showm in a few lines from a fragmentary lease of a 
farm (Fig 4) m the 6th century (Brit Mus jiap exm 3) 

In the long range < overed by tho Greek ])apyri under 
our hands, the formation of individual letters necessarily 
varied under different influences, but in not a few in 
stances the original 8hai)es wore remarkably maintained 
From those which thus remained conservative it is rash to 
attempt to draw conclusions as to tho precise ago of tho 
several documents in which they occur On the other 
hand, there are some which at certain periods adopted 
shapes which wore in vogue for a limited time and then 
disappeared, never to be resumed Such forms can very 
properly be regarded as sure guides to the paleographer 
in assigning dates We may take a brief survey of the 
Greek cursive alphabet of the pajiyri and note some of 
the peculiarities of individual letters The incipient form 
of the alphay which gradually developed into the min 
uscule letter of the Middle Ages, may be traced back to 
the Ptolemaic documents of the 2nd century b c , but tho 


more cuisive letter, winch was a simple acute angle, rc 
presenting only two of tho three strokes of which tJie 



( — s aiT(i)i/ rov hiKaLov c — 

S Kat avTT/5 Kai €k twv — 

— €i/Ttra> fJi€pr) rpeia Ka — 

— 0) ra Trpo? rijy KaXXtep — 

— at ryv Sccriv rov rr — ) 

jnimitivo letter was tomposed, was charac teristn of tlie 
3rd century BC , and seems to ha^o gone out of use 
within the Ptolemaic jx^riod ’Phe de\olopmont of the 
cursive Ifcta is interesting At the very lK.ginning we find 
two forms in use tlic jirimitive capital letter and a 
cursi\o shajM) somewhat resimbling a small it, being m 
flit an imi>erfectly written in which the lowti bow is 
disregarded This form lasted through the Ptolniiau 
period Then arose tho natural tendency to ie%erst the 
strokes and to form the lettei on the princij)le of t/ , but 
still the capital letter also continued in use, so tliat 
through the Roman and Byzantine jKJriods tho m shape 
and the /isliape iiin on side by side Vnalogousl) the 
letter kappa, foimccl on somewhat the sime lines as tlio 
Inta, runs a similar course in developing a ( uisive u shaped 
form by tho side of the primitive capitil Difta remained 
fairly true to its primiti\e foim until tht By/aiitine 
jKjriod, when the elongation of the head into i flourish led 
on to the mmusdile letter which is funiliai to us in the 
medieval and modern al]>hal^t Epsiloit the most fre 
quently recurring letter in Greek teats, dcjiarts less from 
its original rounded uncial foim than might have been 
exjiected Frequent and Aancd as its cur8i\e formations 
aie, yet the original shaix. is seldom quite diHguisod, the 
variations almost in all mstaii<.cs arising from the devices 
of the scribe to dispose swiftly and conveniently of the 
crossbar by incor|K)rating it with the rest of the lettei 
Tho tendency to cm till tho stcond vertical limb of eta, 
loading eventually to tho h shajx., is in evidence from the 
first But in tho devtlo])mcnt of this htter we have one 
of tho instaivces of temjiorary forms whuh lasted onl> 
within a fixed jieiiod In tho Ist (entuiy, suit by side 
with the more usual form, theie ap^ieais a modihcatioii 
of it, soiiiewhxt lesembling the < ontonqwjr iry nj^fahn, 
consisting of a shallow hoii/ontal curve with a vertical 
limb slightly turned in at the foot, "3 If*^ development 
from tho oiigmal H is evident the first vertical limb is 
slurred, and survives only in the beginning of the hori 
/ontal curve, while tht ciossbai and the second vortical 
aie combined in tho lest of tho letter Tins form was 
in general use fiom the middle of the 1st to tht 
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middle of the 2iid century, becoming less common 
alter about a d 1(>0, and practically disapjieai mg about 
A 1) 200 llio letters formed wholly or in jiart by circles 
or loops, t/ietdf ontikrony ii/m, phi^ in the earlier centuries 
have Hiidi circles or looim of a small sw Just as there 
IS an analogy lietwecn beta and kappa in their devcloj>- 
ments, as already noticed, so also do tau and jn advance 
on somewhat similar lines hrom the earliest time there 
IS a resemblance l)etween the bioad shallow lorms of the 
two letters in the Ird century n < , and i»articularly when 
they adopt the lorm of a convex stroke the likeness is 
veiy close, and again, in both J toman and Uyzantme 
IK nods an n sha|Kjd development apjiears among the forms 
of }>oth letters Ihero is also one jiliaso iii the develoj)- 
merit of which affords a useful cntcjrion for fixing 

the date of documents \Mthm a fixed limit of time lii 
the rtolcmaic jioriod the letter, airways of the C form, is 
upright, with a flattened horizontal head , in the Homan 
1X3110(1 \ tendency sets m to cuivo the head, and m the 
(ouise of the 1st c(.ntury, by the side of the old stiffer 
lorm of the lottei anothei moie cursive one apjKidrs, m 
winch the iiead is di iwii down more and more in a curve, 
C C This form is in c ommem use from the lattei part 
of the 1st ccntiiiy to tiici l>cgiiimng of the Ircl century 
The cuisne foim of ian^ in which the horizontal stroke is 
k(]>t to the left of the vcitical limb, without crossing it, 
is OIK of the early sliapcs of the letter Lastly, the eaily 
Ptolemaic form of the ccshijiod mneqa is noticeable from 
having its second cur\c nndeveloi)od, the letter having 
the ijijicai UKO of being chpiiod 

Jklore taking have ot the non litei ary hands, we may 
briefly notice certain literary j)aj)>ii which are wiitton in 
( ursivo wi iting The most impoi taut aic the asti onomical 
treatise derived from Eucloxus, of the irid century Bc, 
among the collections of the Louvre , an anonymous woik 
on diseases, with extracts from Menon’s Jatnea, of the 
1st or 2nd ccutiuy, now in the British Museum, and, 
a]>ove all, Aiistoth’s Constifufiori of Afhen^^ wiitten at 
tlie end of the 1st eentury, also in the British Museum 
To these arc to bo added a pa])}ius coiitiining a small 
jjorticm of the elcjvonth book of the Ihad, of the Jnd cen 
tuiy B ( , now at Geneva , an erotic fragment ot the simo 
time, in the British Museum, and the fragment of the 
lyiK poet Aleman, cjf the 1st century, m the Ijoiuro 
Literary i)a])}ri written in book hands, distinct fiom the 
(ursi\e wilting which has been under consideration, iniy 
be clividod into two elisses those which were iirodueed 
by skilled scribes, and tliciofcrre presumably for the market, 
uid tliose whieli were written loss elegantly, but still m a 
litc i 11 y hand, and were jnobably copied by or for scholars 
for tlu ir own use By lare good fortune important literary 
fi igmeiits weic recoveied in the Gurob collection, which 
yielded the most aneient dated cuisive doeiiments of the 
hd cent 111 y bc , so tint, from the Ijegmning, we start 
with co(^aI s|K I linens of Iwith the ciirsno and of the book- 
hand, and wt lit in a position to coinjiare the two stales 
on equal teiins, and thus apjirovimately to date the literary 
IMipyri Paliogi i])hieally, this is a matter of the first 
importance, foi while euisive documents, from their nature, 
in most instances bear actual dates, the iKuiqds of literary 
examples ln^( cluefly to be decided by comparison, and 
often by con )e( tun 

The liteiary fiagmonts from Gurob fall into the two 
groups iiist indiciUd, MSS written for sale, and scholars' 
copies Of the forme i aic some considerable portions of 
two works, the Phado of Plato and the lost Aniiope of 
Euripides Both are wiitteii in carefully formed characters 
of a small tyjie, but of the two the Pheedo is the better 
executed As the cursive fragments among which they 
were found date back to before the middle of the 3rd 


century b c , it is reasonable to place these literary remains 
also about the middle of that century Their survival is 
a particularly interesting fact m the history of Greek 
I>alaBography, for in them we have specimens of literary 
rolls which may be fairly assumed to differ very little m 
appearance from the manusenpts of the great classical 
authors of Greece Indeed, the PhoBdo was jirobably 
written within a hundred years of the death of the 
author 

In the facsimile of a few lines from this papyrus hero 
placed before the reader, the characteristics of the cursive 
hand are also to some extent to be observed in the formal 
book hand — 

yjpt F/i? 

J AH A > f ) »c ♦ fvn MK AiJ Ar1< H 

Af rk*c®AI "KAi A®^ojxrc»AlrtApAl<E 
APYfc 

1^ 10 1 - 1 he 1 hmlo of 1 lato Ird oentun n ( 

( — (r€<x)v ireLdovaa he ck tovtm/x 

— avaKU)p€tv ocrofjL fxrj avayKrj 

o>vry)v S ctv tavvqv (rv\ 

Acyccr^at Kai aOpoi^eirOai, 7rapaK€ 

A€vc(r[ 7n(rT€v€Lv Sc aAAcDt) 

The general breadth ot the square letters, the smallness 
ot the letters forinod of circles and loops, and the paiticulir 
formation of siieli letters as^ and the clipiied omufn, aio 
re|)eated The approach also of many of the lettiis to the 
lipidary foims is to lie remarked, such as the precisely 
shajiecl alphas and llie in many instances nude 

square with a long head stroke All such peciiliiiities 
must lx. accepted as indications of anticpiity 

Of the 2nd century Be there aie extant onl) two 
papyri of literary works written in the foimal book lund, 
and both are now pieserved in the Louvre The one, i 
diilectical triAitise containing ejuotatxons from classic al 
authors, has long been known, and was referred to in the 
article in the ninth edition of this work The otlici is the 
oration of Hyjxjrides against Athenogenes, which is an 
acquisition of recent date The dialectical ticatise must 
l)clong to the first half of the century, as theie is on the 
’seiso side of the jiapyrus writing subsccpicntly added in 
the year 160 bo The ]X3nod of the ITyjiericlcs cannot l>e 
so closely detined , but the existence on the ^ erso of later 
demotic writing, said to be of the Ptolemaic time, afloids 
a limit, and tho MS has been accordingly placed in the 
second half of tho century While the writing of the 
eailier papyrus is of a light and rather sloping chaiacter, 
that of the Hyiieridcs is ]>artieularly firm and scjuaie and 
upright 

Passing to tho 1st eentury bc, the iiajiyii which have 
been recovered from the ashes of Herculaneum come into 
account Many of thorn, the texts of which are of a 
philosophical nature, are written in literary hands, and aie 
conjectured to have actually formed jiart of tho libiaiy of 
their author, the philosopher Philodomus , they arc there 
fore placed about tho middle of the century To tho same 
time are assigned the remains of a roll containing the 
oration of Hyperidcs against Philippides and the third 
Plpistle of Demosthenes (Bnt Mus jiapp cxxxm , cxxxiv ) 
But the most important addition to the jxjricid is the 
handsomely written papyrus containing the iiooms of 
Bacchylidos, which retains in the forms of tho letters much 
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of the chaiacter of the Ptolemaic stylo, although for other 
rea<4ous it can haidly be placed earlier than about the 
middle ot the century — 

f-jf m f 

T t- « I f M 

>crYrp^4®>‘-<» 

1< 11} 6 — Baochj kdeg let contury B c. 

(X€ipas avT€iVQ}v Trpos avyas 
Lmr<t)K€o^ acXiov 
r€Kva Svarayoto Xworas 
vaptfipovo^ €^ayay€iy 
dvdUi TOt €IK0(TL j3oVi 
afuya? (f>Qi.viKOTpi\a^) 

With the lattei half of tho lat century b c wa quit 
the l*tolemaic i)eii()d and jmss to the conbideration of the 
lituaiy i)apyri of the Homan j^nod, and it la esi)ecially 
in this lattei iioriod that our extended knowledge, acquired 
fioiu recent discoveries, has led to the modihcatioii of views 
lormcrly held with legaid to the dates to be attributed to 
certain important literary MSS As in the case of non 
literal y documents, tho literary wilting of the Homan 
]>criod diftors from that of the Ptolemaic in adopting 
lounded Ionics and greater uniformity iii the si/c of the 
letters 

Just on the threshold of the Homan period, near the 
end ot the 1st century b e , stands a fragmental y papyrus 
of till last two books of the lliad^ now in the British 
Museum (pap cxxvui ), which is of suthcient extent to bo 
noted Then, emerging on the Christian era, vie come 
upon one of the most lieautiful surviving siiecimens of 
liteiary writing, which wo have satisfactory reason foi 
placing near the beginning of the Ist century It is 
a fragment of the third book of the Odyssey^ the writing 
of which closely resembles that of an othcial document 
(Brit Mus pap cccliv ) which hapjxjiis to be wiitten in 
a formal literary hand, and which liom internal evidence 
can be dated within a few years of tlie close of the Ist 
contury B c There can bo no hesitation, tlierefore, m 
grouping tho Odyssey that document The contrast 
between the round Roman style and the stiff and hrm 
Ptolemaic hands is here well shown in the facsimiles from 
this papyrus (I ig 7) and the r/iado and Bacchyhdes 
In a similar style of beautiful writing are two fragments 
of Hosiodic poems recently published, with facsimiles, in 
the Sitzungsbenchte (1900, p 839) of tho Berlin Academy 
The earliest of the two, now at Strasburg, may be assignt d 
to the first half of the 1st cxjntury , the other, at Beilin, 
appears to be of the 2nd century 

At this point tw o MSS come into the senes, in regard 
to which there is now held to bo reason for revising views 
formerly entertained The papyrus known as tho Harns 
Homer (Bnt Mus pap cvii ), containing portions of the 
eighteenth book of the Iliady which was formerly placed 
in the 1st century bc, it is thought should be now 
brought down to a later date, and should be rather assigned 
to the 1st century of the Christian era The great 
papyrus, too, of Ilyiiendes, containing his orations against 
Demosthenes and for Lycophron and Euxemppus, which 
has been commonly placed also in the 1st century b c , 
and by some even earlier, is now adjudged to belong to 
the latter part of the 1st century a d 

At the end of the 1st or early in the 2nd century 
IS placed a papyrus of great literary interest, containing 
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the Mimes of the Alexandiian wiitex Herodas, which was 
discovered a few jeais ago and is now m tho British 

nAi ACC euoj 

xc V e Y <;^ 41 Arrajt) wTcci w ^ 

CoCCflGO lAlfATOYJUAXlJUeM 
ici^p n Ml uu)cije;?e yYXM Ycp 
AM A e nrN li xXXJLUrt CITO w K 
O'i'J^TeoueAoYci A( orpe^^e 
Am AXf ATtixe-uMocnepiKM 
TT xp aapa M e CTO p r Art cn cic I c 
ecAl^POMAANCBllNOCMriN 

1 iu 7 —The Ody»«ey beginninj, of Int centvir\ 

(rratSc? c/iot aye Trj\€ixa)(mi — 
l^€V$a$ v(l> appLar oyovre? lya — 

CDS €<l>aO ot 8 apa rov ptaXa p.€v — 

Kap7raA.i/xcDS 8 v<^ ap — 

ay 8c yvvrj rapiy unov koll — ■ 

Olj/a T€ Ota €8ovari 8lOTp€<f >€ — 
av 8 apa Tr}X.€pAi)(oq TrcpiKaX — 

Trap 8 apa yeoroptSu}^ irttcricr — 
cs 8L<f>poy 8 aycpaiye /cat rjy — 

Museum Tho writing of this MN differs fiom tlu usual 
tyjie of literal y hand, being a lough and ill formed uncial, 
inscribed on narrow, and therefore iuexi)ensi\ e, papyrus 
and if the roll were wutten for the mirket, it was a cheap 
copy, if xndoi d it was not made for private use Of 
the same |)enod is a )>apynis of Isocrates, de Fate (Bnt 
Mus pap cxxxii ), written in two hands, the one luoic 
eleiieal than tho other and two papyri of Homer, II aid 
m-iv (But Mus pap i xxxvi ), and //cur/, xm -xn (Bnt 
Mus pap dccvxxii ), tho hist in a rough uneducated luiiiJ, 
but the latter a hue siieciinen of uncial writing Then 
lollows another famous papynis, the Bankes Honiti, ton 
taming the list book of the Iliad, which belongs to tlu 
2nd century and is also writttn in i careful style of uncial 
writing 

With regard to tlie latei literal y woiks on pijqrus that 
have l^en recovered, the j)oriocl which they occupj is 
somewhat uncertain Tho following are, however, placed 
in the 3rd century, during which a sloping literary hand 
seems to have b^n developed, curiously anticipating a 
similar change which took jilaco m the course of develo]) 
ment of tho uncial writing of the vollum MSS, tlu 
upright hand ot the 4th to 6th centuries being followed 
by a sloping hand in the 7th and 8th centuries ~ 
A MS , now ill the British Museum, of jiortions of books 
11 -IV of tho Iliad, written on eighteen leaves of papjrrus, 
put together in book form, l)ut inscribed on only one side 
on the verso of some of tho leaves is a short grammatical 
treatise attributed to Tryphon portion of lhad v , among 
the Oxyrhynchus papyii (No ccxxiii ) a fragment of 
Plato’s Laws (Ox pip xxiii ) a jiapyrus of Isocrates, lu 
Ntcoclem, nov at Marseilles a fragment of Fzekul, in 
book form, in tho Bodleian Libriry and a fragment of 
tho “Shepherd” of Hernias, at Beilin 

Of the bd ccntur> also are some fragments which aie 
|>ala 30 graphically of interest, as they aie written neither in 
the rtcogni/ed literary hand nor in simple cursne, but in 
cursive ehaiacteis moulded and adapted m a set form for 
literary use — thus anticipating the early stagts of the 
development of the minuscule book hand of the Uth century 
fiom the cursive writing of that tune 
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\Nith the 3rd century the literary hand on papyrus 
apj)ears to lost most ot its im|X)rtanco W© are within 
measurable distance of the age of vellum, and of the formal 
uncial writing til the vellum MSS which is found in 
some existing examples of the 4th century and in more 
abundant numbers of the 5th century Wt have now to 
sto how the connexion can be established between the 
liteiary handwriting of the papyri and the fimier and 
hcaviei literal y uncial writing of the vellum codices The 
htciary hands on papyrus which have lx>en leviewed above 
are distinctly of the style inscribed with a light touch 
most suitable to the comi>aratively frail material ol papyrus 
Only in the Bankes Homei may one dete< t some indication 
of the fulness that characteri/os the vellum uncial writing 
Jhit it now apiiears that a largei iiid loundei hand was 
also employed on pa[)yrus at Icist as early as the Ist 
century In proof of this we are ible to cite a non 
literary document boning an actual date, which happens 
to be written in characteis that, exclusive of certain loss 
iormally made letters, ait of a laigo uncial literaiy type 
This wilting, though not actually of the linished style 
familial to us in the caily vellum MSS, yet resembles it 
so gent lally tliat it may ]>c assumed, almost as a certainty, 
that llitrc was in tlie 1st eentury a full liter iry uncial 
hand formed on this ]uittern, whiili was the direct ancestor 
of the vellum uncial The tendency to employ at this 
jHiriod a ealligripliK style, as seen in the fragments of tho 
Od^H»ty and one of the Hesiodic poems mentioned ibove, 
sujiports this isHUinjition Tho document now referred to 
IS a deed of sale written in the seventh year of Domitian, 
A 1) 88 (Itrit Mus fiaj) exli ) The letters still retaining 
a cursive clement are a/j»Aa, upsilon^ and m some in 
stances tpstlon 

0 >4 rmoAe^t Af eref ne 
^coi <AinTorrorrrN 
trom ee-f coc (x> cercu 
erem nrA.cpR m ATromc 

ATTorrree^A <^aaicjgm 

Fid S J)«fdofSah ad 88 

( €V TToAc/CatSt €V(py€ 

(ui)L Kai rj rovTov yvv — 

V TOV 7rc^€<i)5 «us €T<a — 

— €r€7nypa<l>rjv airo rrjs — 

— avTov w€$€a €kai(ov — ) 

As evidence in siipjioit of this view that the uncial 
hand of tho vellum MhS is to be traced back to 
the ]>enod of the document just ejuotod, we have tho 
imi)ortant papyrus found by Mr Flinders Petrie at 
Hawaia in itgyfit, and now lu the Bodleian Library, 
which contains a portion of the second book of the 
Iluul The writing is of the largo uncivl tyjie under 
consideration and theie is now full reason for assign 
ing It to tlie 2nd ceiitury at latest Betore the dis 
covery of tlu' document of the year 88 there was 
nothing to give a due to the real period of. the Homer, 
and now the date winch has been suggested is corroborated 
by a fragment of paj>\ius from Oxyrhynchiis inscribed with 
some lines from the same book of the /had (Fig 9) m the 
same large uncial ty])e {Ox Pap vol i no 20, pi v) In 
this latter instam e there can l)e no question of the early 
date of the writing, as on the verso of the papyrus 
accounts of the end of the 2nd century or of the 
beginning of the 3id ceutuiy have been subseijututly 
added 


Thus, then, m the 1st and 2nd centuries there was 
m use a large uncial hand which was evidently the fore- 

exjN rAjCDCCxrroAycrrer 
OCA>4 HI CHJULMJsieTCUO 
eiCeCOKOC)ClLHCMJL€NO 

Fio 9 •* The Iluid 2nd century 
( — (1)1/ ykuxTfra froXvarrrtp — 

— 05f avrjp <n)p4iiv€TU} o— 

— Koaprf<rapL€yo — ) 

runner of tho literary uncial hand of the early vellum 
codices It IS also to be noted that the two literary 
examples just mentioned are MSS of Homer , and hence 
one is temjjted to suggest that, as in the production 
of sumptuous copies on papyrus of a work of such 
universal poimlarity and veneration as the II tad this large 
and handsome uncial was specially employed, so also the 
use of a similar typo for the early vellum copies of tho 
sacred text of the bcnjitiires naturally followed 

While sue h large results m Oieek papyri have rewarded 
recent rc searches in hgypt, we have to record the discovery 
of only a very small numW of papyri insciibed in Latm, 
and of those very few are in jierfect condition Among 
the Aichduke Hamer’s collection at Vienna, for example, 
and among the Lirge mass of documents found at Oxy 
rhynchuH for the h gypt Exploration Fund, here and there 
a letter, or fiagment, or military document is found 
But it is hardly to be expected that any very extensive 
senes of Latin do( uments should come to light in Egypt, 
unless by chance the archives of some Homan military 
station should be recovered 

We may briefly enumerate the few more important 
documents recently found Among Lord Amherst’s papyri 
18 a fragment containing three of the fables of Babnus, 
each atcompanicd with a Latm version, of the Ird or 
4 th century {Amherst Papiyr%, pt ii no xxvi ) At 
Berlin are the remains of an Imperial edict, suggested to 
l>e of the time of Tiberius, which are published, with a 
photograph, m Aegyptmeht Urkimdcn au't den komgl 
Mmeen, No 628 At Geneva is a papyrus containing 
Homan military money ac counts, published by Nicole and 
Morel, Aithives Mihtairea du premier stecle A papyrus 
of a similar nature, of the 2nd century, is prmt^ by 
Grenfell and Hunt, Faydm Towns (Eg Expl hund), 
No cv And a roll, now at Berlin, of the First Augustan 
Cohort of Spam, quartered at Apollinopolis Major in igypt, 
m AD 156, IS given in facsimile in the senes of the 
PalcBogiaphical ^Society, ii 165 The most perfect Latin 
document on papyrus, as yet recovered, is m tho British 

tr// w. 

O J yo 

Fio 10 Sale of a Slave ap 100 

(— et 81 quis cum puerum 
— cent siiijplam pecumam 
— te dare stipulatus est labul 
■ — Julius Piisdis id fide sua 
— C Julius Antioclms mam — ) 

Museum, and records the purchase of a slave boy by an 
ofheer m the Homan fleet of Misenum stationed on the 
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8ynan coast, ad 166 {Pod hoe i 190, Archetdogui^ liv 
p 433) The writing of the body of the document i« 
in a formal cursive, generally of the same formation as 
the inscriptions on the Dacian waxen tablets of the 2nd 
century, as will be seen from the accomi)anying facsimile 
of a few lines (Fig 10) 

With this example of legal handwriting of the 2nd 
century it is interesting to compare two sjjecimcns of 
more ordinary cursive in different styles found in private 
letters of about the same time The first is taken from a 
fragmentary letter of the year 167, published by Grenfell 
and Hunt, Greek Papy'i /, series ii No cviii — 



l lu 11 —I etter a i» 167 


(Ottobuum ail Puluinoa ad — 
mtorueniente Mmuoium - 
ct Apuleium ntpotem atnbawi — 
uouia Goto bi IS imp Uero ter — ) 

The second (Fig 12) is from a letter written by one 
Aurelius Archelaus to Julius Domitius, tnbtmm mdvtwm^ 
recommending a friend named Theon, of the 2nd century 
(Printed by Grenfell and Hunt, Oxyrhynchiie Papyri (Eg 
ExpL Fund), l No xxxii) 

y/AA r)Jl / r w/r / >N 

/AI'Waa 

I>VT0 

^6/^1 NT vr/'^/^A/^Tocvit/^ 

AA/- Acf/. 

0N.Q prAM/ri/A 

Fio 12 —Letter 2n<l century 

(Jam tibi et pristine commen 
daiioram Theonem amicum 
memn et mod[o qujoque puto 
domiiie ut eum ant oculos 
haboas tauquani me est e 
lum talcs omo ut ametur 
a to) 

AtlTHOBiriKH — Ot general handbooks and mudes for the study 
of Greek and Latin palreography there have been issued — E M 
Thompso'^, Handbook of Greek aiul Latin Palmography (1893) , a 
third edition of Waiie'vbaoh s Sichriftwe'mi %m Mitiel^ter , 
Dziatzko, VnUrmehungen, ilber ausgetoahlte Kapitel des anitken 
Liushwesens (1900), and Kenyon's article on ** Writing * in 
Hastings* Dictionary of the Bible (1902) , also Proit b Manuel de 
PaUographie Latine et Fran^am (1891), and Kfusens Elements de 
PaZiographu (1897) The Paletiogiaphical Society has complettd 
the issue of two large senes of facsimiles from manuscripts (1873- 
1894) with classified indices (1901) , and Vitelli and Paoli have 
published thoir Golhzwne Fiorentina di Faesimih Paieografici 
Oreci c Latini (1884-1896) For the Falssography of Greek 
Papsrri a laige number of works have been published — Kenyon, 
The Pal<tography of Greek Papyri (1899), and Catalogue of Greek 
Papyri %n the BrUinh Museum^ 2 vols , with atlases of facsimiles 
<1898, 1898) — Mahaffy On the Flinders Petne Papyn (Royal 
Irish Academy, 1891, 1898) — Mittheilunqen aus der Sammlung 
der Papyrus Jkrzherzog Rainer (1886, Ac ), and FUhrer dutch die 


Aiisstcllung du Papyius Enh (1892) — Wfsselv, Corpus 

Papyrorum Raineri (1895) — Gjifnfkll and Hunt Greek Papyri 
(two senes, 1896, 1897), The Oxyrhynthus lapyn (two {mrts, 
1898, 1899), Fay dm Towns and tiu ir Papyri (1900) — Giiekfell 
Revenue Laws of Ptolemy PhiladcJphus (1896) - Kfn’Iun 
Aristotle on the ConstUutum of Athens (1891, 1892) >Mth facsimile 
Classical Texts from Grcel lapyn (1891, 1892), including Herodas, 
with facHumlo, and Ihe Poems oj BiUihytidis (1897), with tat 
simile — EEYiLLOur Le Plaidoifn dllypindt conln Athimtgtne 
(1892), with facsimile -Win kFN lafeln ziir alOren yruth 
PalcBographie (1891) hoi Greek Palaeography generally — 
WArxKNBAi 11 Anleitung gneeh Palcroyraphu (3rded , 1895) 
— Omont FacnmiUs dos plus ancims Munusirds Urnstu unuale 
et en minuscule de la Bibliotht^que Nafioimh dii u uu xu sitcle 
(1892) , JtaxsimiUs des Manusuits dates dc la Jiibl da u au 
XIV sdclf (1890), JfocsimiUs dts Manusents Grets dts xi et 
XVI Slides (1887) — Martin Zoistnuhs ds Manuserds Grecs 

dlEspagne (1891) — Allfn Botes on ibhrei lations in UnCk 

Manuscripts (1889) — Zfretbli Dc compr tuiiis *S< ripturce coda um 
Grmcorumt prceeipue PttropoliUinorum ct Mosqiu nsium (1890) 
Giilbaufu Du drci Aysteme der gneJi lachygraphie (1891) 
— Wessfly Em /system altyruih Icuhi/graphie (1895) hoi 

Latin Palesography — The waxen tablets found at Poiuikii in 
1875 and 1887 have been edited by ZANGKMUbiFU, labiUae 
Ceratae Pompcis repertae^ in the supph merit to vol iv of thi 
Carpus Inscription am LaZinarum of the Royal Prusbiaii Academy 
(1898) — Challlain PaUographie dts Classiqucs Latins (1884- 

1896) , and Untiahs Senptura codicum Latinorum 'novis exempli'^ 

(1901) —Delisle Album Paleographique (1887), 
Recmil tie hacsimiUs d I usage d( I EcoIl dus tharUs (1880, Ac ) — 
Monaci and Paoli Aichimo Paltogratko Itaham (1882, 1890) 
Wesskli Ischnfttafeln zur altntn lateinischcn Palaeographie 
(189S) — CuiiousT MonutneiUa Palttographica (1899, Ac ) — Giry 
Manuel dt Diplomatique (1894) — M viiiiN The Record Interpreter 
(1892) — Capi ELI I Dmonario di Ahbrn laturc Latim ed Jtaluine 
(1899) — CllArFi AIN Introtluetion d la Lfciure des Notes Jironi 
ennes (1900) Several large MSS liave been loprodiiced in full or 
in part, in photographic facsimile, namely — ^Tho Ccxlix Alexan 
dnnus (Cod A) and the Codex Vaticanus (Cod R), of thc» Bible m 
(»i6ok , the Codex Bezie (Cod D) Gospels and Acts, in (rreek and 
Latin , the Vienna Genesis, m Greek , the Codex Sarravianus of the 
Pentateuch, m Greek , the Codex Rossanensis of the Gospels m 
Greek , the Ashburnham Genesis in Latin the Utrecht Psalter m 
Latin , Homer s Iliad (Cod Venotus A) , the Lauientiaii iEschylus 
the Laurcntian Sophocles the Paris Demosthenes the Oxford Plato 
(Cod Claik), the Heidelberg Plautus (Cod Palatin ) , the 
Vatican Viigil (Cod Vat 3225) , the Bern Horace (Cod 363) , 
and the Vouico Aristophanes (m progress) (l M T ) 

PalannSillp a district of British India, in the Chota 
Nagpur divisiou of Bengal It was formtd out of 
Lohardaga, and takes its name from a former state 
or chiefship The administrative htadqiiarttrs an at 
Daltonganj It consists of the lower spurs of the Cliota 
Nagpui plateau, sloping north to the villcy of the Sone 
Area, 4905 square miles, population (1881), 551,075 , 
(1891), 596,770 , (1901), 619,421 , showing an increaHo of 
8 per cent between 1881 and 1891, and of 3 8 per ctnt 
between 1891 and 1901 , aveiage density, 126 persons 
per square mile, being the lowest mall Bengal Classified 
according to religion, Hindus m 1891 numbered 496,426 , 
Mahommedans, 50,445 , Christians, 6676 , aborigines, 
43,223 The land revenue and rates in 1897-98 were 
Rs 1,23,780, number of polieo, 256, boys at school (1896- 

1897) , 6860, being 15 5 per cent of the male population 
of school going age , registeied cletth rate (1897), 19 4 jier 
thous.iud Palamau suffered stvirely from drought in 
1897-98 Sanction has been givui for a branch of the 
East Indian Railway from the Soiie valley, which will 
open up the valuable coalfield m ar Daltonganj , and other 
lines have licen surveyed to afford a shorter route to 
Calcutta The only articles of export an jungle [irodiite, 
such as lac and tasar silk The forests are unprofitable 

Palamcottah, a town of Butish India, in the 
Tmnevelly district of Madras, situated on the oiiposite 
bank of the Tambiapami river to Tiniievelly town, with 
which it shares a station on the South Indian Railway, 
444 miles south of Madras Population (1891), 18,612 , 
municipal income (1897-98), Bs 25, 160 It is the 
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risi<ltn<( of tilt officials of the diHtrict Tluj Saiah 
Iiukti tolltgi foi >vouitii was founded in 1895 , the two 
liigli schools (Church Mihsiou and Jesuit) Lave ntaily 
()'H) pupils ThcK tilt three printing piessts, besides 
i 111)] 11 } and ruiding looni 

PalAnpur, 1 nitive state of India, in the Gujaiat 
diMsion of Bombay, on the Koutliein bordti of Jlajputana 
\ua, 3177 KcpidK miles, population (1881), 214,402, 
(1891), J74,8hl , (1901), 222,h27 

IJh (stiniatid giosa revenue ib Rs 6 'll), WO oi vclucliRs 48,680 
w jis ( vptncifd on |ml)ht w oiks 111 1807 98 tiibutc to the (»aekwai 
<1 liaioda Rs >0,000 Ihc iliuf vvliost title is cjivvan is an 
A l^luin !»} <ii s( < nt The state is tiavc i std }>\ the iiiaiii Inn, ot the 
Kijniitans Malwa lailvva}, and contains tin Hntish cantonment 
(1 J)«isa llio state sultucd scvcnly lioin the plague, the 
nmuOiroI deaths to Inly 1898 Iiiviii^s occii 1119 The town ol 
I \i VMJ I IS a laihvay juihUoii Ioj Dtesa 18 miles distant 
lopuhtiou(1881), 17 '>17 ( 1 S 91 ), 21,092 (1901) 17 799 Iheie 
all a ln„li sc hc)ol with 1 {S jmpils in 1896 97 the lackson town 
hall tliii Scott Hos|>ita] ojumd in 1898 and a punting prciss 
Palinpiu also gives its naiiic to a jxilitic al anCiiiy oi collrctiou 

01 native stntis total aic i 4770 scpiarc miles population (1891), 

610 020 (1901), 167 091, sliovving a dee least ol 28 ]»oi cent , due 

to the ( tin ts ol lumnu 

Paldan See Mata\ ri-\mhiJT\ 

Paloncid^ (tn inland provinec of Siiaiii , aita, 3127 
»e|uaic miles roimlation, I88,8t5 in 1887, and 19i,()68 
111 l'^97 It IS divided into Btve>n distncts and 250 
parishc s The biith rate, is 4 43 jit r cent , tlm de^ath rate 
3 70 IK r ((lit, and the piojiortion of ilkgitiinatL births 

2 0 I pLi cent Tiles climate, is cold and damp in the 
northern mountainous and well woodul ]Hrt, but tciii 
jMiatt and eliy in the \ast jilain of the, Titira do Campos, 
which is iich ill agruultural pioduets 

In 1S97 vv lie at was giowii on 2()9,687 acics i}c outs, hailty, 
niaiA on 11 1 217 ae its pod truit on 99 9 JO at us vines on 57, ifo 
acics ihc ]nc)viiKc is iich in live stoek IJe side s all its buad 

stufls Pale lie la piodiues good stiongly altoholu vvinos mneh 
hemp, fnut and vegetahhs 11m niemt impoi taut induativis tloiii 
nulling Iheie au manulaetuRS o( oil pence lain haihti 
( loths anti espieiallv ol lugs (m guat demand in the whole 
|M ninsnla) Ihc mining inh lests have hce n e hie Hv de vtloptd hy 
line opeming ot nanow gauge lailvvays putting tin piovimt in 
loinniunication with Hilhao ii<f Rohla and veiy advantageous ioi 
tim coal mines mai tlio nveis (’anion Pisutia and Ruhagoii 
Thoio aio one eoppei and nine t} coal imius uiid the output is 

000 tons ol toppui and lOO 660 tons ol coal i }tai 

PAlenCidy caiutiil of the alxAc ])io\nue, oii the lc,ft 
bank of the river Cariion and ot the eanal of Castilla in a 
tortile (ountry Population, 15,050 in 1887, and 1(),118 
in 1897 Tlui streets of the old town are iiairow and 
irrigul ir, but studdtel with moie modt,rn houses and }mbhr 
buildings The Puente Mayi r, Puente Nuevo, and Pimnie. 
eillos span tilt river, and communicate with some new 
suburbs Mudi has been done tor eelucation , besides an 
institute, theio ait many piinmiy schools, a school for 
itaeheis of botli sexes, a munieipal aeademy of fine aits, 
a school of arts and Jiarulicrafts, and a meteorological 
obseivatory The town is well jirovidcd with hospitals, 

1 foundling refuge, bai racks, and a bull i mg for 8000 
sightsee IS Local industries include the making of rugs, 
alcohol, leather, soip, ])orcclain, linen, cotton, wool, 
foundries, maehiimry, and mate lies 

PAlermOy a city of Italy, capital of the former 
kingdom of Suil>, standing on a bay of the same name 
Hituited on the noithern coast of the island It is 
surrounded by a plain about 70 squaie miles in extent, 
bounded at a distinee of fiom 4 to 6 miles by a semi 
eiieiilar mountain chain which terminates in the two 
promontories of Zaffaiaiio and Monte Pelleguno Until a 
century ago the form of the eity was perfectly rectangular 
It occupied an area of about 1 square mile This moie 
ancient part of the town is intersected by the two great 
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streets, Toledo and Macqueda, which, cutting each other 
at right angles in the centre of the city, terminate at the 
four old gates called Porta Tehee, Porta Nuova, Porta di 
S Antomuo, and Porta Macqueda At the i>omt where 
the two streets cross is the little Piazza of the Four 
Corners (Quattro Cantoni), which is still the centre of 
Palermitan life With the increase of the population \ast 
new quarters have grown up, especially outside Porta 
Nuova and Porta Macqueda These quaiters are charac 
terized by fine squares, large straight streets planted with 
trees, seveial public gardens, and numeious villas m the 
Liiglish style surrounded by gardens Among the modern 
edifices aie the two theatres, called the Politeama and the 
Teatio Massimo, which are two of the most gorgeous in 
Italy The city is the commercial centre of western 
Sicily The climate in winter is extremely mild, the 
sky usually clear, and the atmospheie always free from 
fog The plain is idaiited with orange and lemon groves 
and with abundance of palm trees, which, though their 
flint docs not attain matuiity, give to the landscape 
an Oriental aspect — an aspect further enhanced by the 
numerous icanthus, cactus, stone pine, and gigantic 
plane tiecs The inteiior of the city — now well supplied 
with good water — docs not wear that neglected and 
dirty as]>c(t often noticeable in southern cities Shops 
and streets are exticrncly clean, and the beaimg of the 
populition IS i( served and dignihed The inhabitants, 
incleed, iireseiit the ajipcarance of an economic well 
being possibly out of keeping with their financial con 
dition Industrial development is as yet slight, althougli 
a large shipbuilding yard has been established But 
owing to the university, the libiaiies, tlio museum, and 
the scientific institutions, Pale i mo remains the centre of 
Sicilian culture and exerts gre it moral and intellectual 
infiuonee ovei the rest of the island Population, 291,000 

like most other Italian umveisities, tin uiiivtisity is subject 
to tlu |j,ontutl laws upon higher education, namely, the funda 
nuntal Casati Law ot 1859, the Mattciicci Law ol 1860, and the 
IJaccclli law oi 1881 It was given fa ut class status in 1860, 
and since then has possessed tlu lour faculties whuh exist in all 
Italian universities ol the first class—jnrisprudonce, medicine and 
surgoiy, letters and pliilosopliy, natural sen nces and matliematics 
A school of pharmaiy and a school of practical eiiginoeiing have 
been added The ordiimiy and extraordinary jirofessois in all 
the faculties niimbcKd seventy one in 1899 The numbci ot 
Men docent t or free chairs (coiiesponding to the agr^gahon ol 
Irendi univoisitioH or more i xactiy, to the docenltn of 

C irman univeisities) was almost tqual to that of the ofluial pio 
iossors The institution known as a Coiisoizio Univeisitaiia 
arranges for the payment by the lommunal and provincial 
authorities of a part of the cost of tin scientific laboratories, 
annexed to the chans of experimental snence, and of the tram 
mg school connictid with the faculty of philosophy and letters 
The numbei ot students giew fiom oOO in 1872 to 1495 in 1897, 
but the number has since somewhat decreased, liaviug been 1225 
111 1898, 1118 in 1899, and 1161 in 1900 Thi < hief cause of 
tins diminution is the im leasing emigration ot Sicilian students 
- especially those who intend to study electiicity, lor wliieli no- 
piovision exists at Palermo — to the bettei equipped universities 
of Naples, Rome, oi Turin A number of piulessors have also 
migrated from Sicily to the northern Italian universities 

The numbci ot intraiiies and clearances at the port in 1896 
was 7192 vessels ot 3 164,465 tons, unloading and loading 681,014 
tons of goods , in 1898 the figuris were 6921 vessels of 1,266,833 
tons, unloading and loading 677,932 tons of goods 

Palestine! or the Hoiy Land, the southern third 
of Syria, bounded on the W by the Mediterranean, on 
the S by a line somewhat indeterminately drawn from 
th( southern end of the Lead Sea westwards, on the E 
by the desert of Syria and Arabia, and on the N , rather 
indehmtcly, by the Lebanon and Anti Lebanon, between 
31 and N and 34 and 37 W 

Geology — The physical features closely conform to 
its geological structure Prtieeeding from west to cast, 
they arc (1) A maritime district, of varying width, that 
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cxtendo along tlio coast of tLo Mediterranean, and is 
formed of r used beaches and sea-bods which range from 
the Pliocene period downwards, and rest uixni calcareous 
sandstones ot Upper Eocene age (2) The hill-country 
which stretches southwards from Lebanon through 
Gablet, Simana, and Judaea, to the desert tableland 
called Badu t et Tih It is composed of cretaceous lime 
stone, with beds and bands of marl and flint, ’v^hich is 
covered hero and theie by outlying patches of nummulitic 
limestone Westw irds the linicstont jmsscs under the 
calcareous sandstone , eastwards, though conccaltd by 
more reetnt deposits, it undeilics nearly the whole of the 
Jordan \ illoy, and is brokt n off, along the line of the 
great fxult, igainst oldtr formations (3) The Jordan 
Araba d(])re8Sion, x\hich follo-ws the line of a fault, or 
fractuie nt the eaith’s crust that has produced a vertical 
disiJaccmcnt of the stmta, those on tho west side of the 
depression being low end, and those on tlu east side 
elevated Tn the \ illey itself there an remains ot lake 
deposits whuh reach to a height of 1200 fiet, and indi 
cate the vuyiiig levels of the great inland sea of the 
Pliocene period (see Di- \T> Sea) (f) The hill country of 
Gilead uid the tabic land of Moab, formed of cretaceous 
limestone resting, in descending order, upon Mru gated 
“ Nubixn ” sandstone of Lower Cretaceous age, hmestejne 
of the C iihonih rolls period, nd SiUidstone, conglomerates, 
uid cr^stilline r(»eks of great geological antiepnty Last 
of the 1)( id hi a and the Jordan the limi stone is oveiliid 
in places by sheets of basalt of post Ter tury date, most 
oonspienou in the north, where^ they form the surface of 
tlu Haurin, Tinian, and Lej i districts Wist of Jordan 
volriiiii I IV IS art found round the Sea of Galilie, in tlu 
plain ot Jtzroel, ind in a few other localitus 

Pohtuaf GioepapJuf — ( ^onsiderabh bglit has been 
till own ii])on the condition of Palistino in the IJtli ecu 
tniy B( l)y the distoiery of the Tell erAmarna litters, 
which desinbi tho bi taking up of the Egyptian iinpirt m 
thit tonntiy dining the last years of Amenliotcp III 
and tlie nign ol Akheiiatin, and tht extension south 
Wilds ot tlu Amoute and Hittik power prioi to the 
111 brew mvision J^alestine, except for the indipendint 
sanjak of illvhuds ( Jeiusalem), now foims part of the 
vilayets of Beirut ind Surfya (Damascus), including the 
saniaks of *Akki, Naldiis, llaui-'iii, Bclka, and Kerak 
Rumt Ihstoiy — Siuie 1880 great changes have taken 
place The dfietivi occupation, by Turkish troops, of 
the country east of Joidan, from Damascus to Mini iiid 
tlu Gulf of Akabih, his stinied both sides of the riier 
from till inclusions of the Bidawiii, and given sciuritv 
to life and propeity New Milages have been built, and 
large areas of rich land winch weie lormeily waste ha\i 
been brought under cultivation A i ail way now connects 
Jaffa with Jerusalem, another runs thiough the Hiur^n 
fioni Memiib to Damascus, where it joins the line to 
Beirut iiid a third, intended to coniuct Haifa with 
Daiiusiiis, IS in course of construction ^ Metalled rouis 
hav( been made, and upon these wheilid ti an sport has 
largely taken the place of the mule and eimel But the 
most iiiteri sting changes are those duo to tho efforts thit 
have been made to establish European and Jewish agri 
(ulturil (oloiiies m the land Tho first attempts, l)y 
Germans it Urtiis in 1850, and by Amci leans at the 
same place iii 1851, and near Jaffa m 1853 and 1866, 
failed But in 1868 tho German community of the 
“Tomi>lo^^ sueeessfully founded colonies at Haifa and 
Jaffi, ind afterwards at Barona, north east of Jaffa, 
and it Jerusilom 33io community now numbers 
about 1 200, and has its own schools and hospitals Its 
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members are engaged in trade, or in agricultural pursuits 
and the production of wme, oi woik as aitisans They 
have done much to pioinote the agncultuial eleielopment 
ot the iKiuntry, and have introduced a higher standard 
of life, which is slowly but suuly infliie ruing tho native 
pe>a8antry Tho Christian attempts it cohiniziition at 
tracted the attention ot tho Jews In 1851 Sir Moses 
Montefiore purchased land near I itl i for the use of tht 
American eolonv, in 1870 the Allnncj Tsritlite ljm\er 
stile established an agiuultmil sdiool for lews neir 
Jaffa, and in 1878 an abortive ittnnjit was made to 
settle a colony ot Jeiusalem Tews at Midi bins on tho 
Taffa-Nablus road In 1881 and the following >e us the 
liersecution of the Tews in Rumanii and Bnssia led to 
emigiation on a large scale, iiid many of tlu emigrints 
selected Palestine as their future home Lend was pur 
chased, not always in smtabk loeilitus, inel the re w is 
much suffeiing amongst the settleis from ftvei and ignor 
aiiee of the country Minj di eel, and fiiluie w is almost 
certain, when Baion hdmonel de Kotlisduld intervened 
with that financial assistjince and intelligent direction 
without which there could be no measure of success - His 
example was followed by the Alliance Israelite, the Je wish 
Colonization Association, the Chovevi Zion, and othei 
societies, and numerous settlements had been established 
before the movement was cheeked by the action of thi 
Porte m foi bidding further immigration and the sale of 
land to lews At present them are more than twenty 
colonies, with alxmt 5000 colonists, sc^i tiered over the 
country from the Merj *Ayun to the vicinity of Aslidejd 
The land held exceeds 40,000 acres, ind the whole ot 
this has been brought under cultivation In tlu face of 
obstacles created by local ofhcials, crushing tixition, and 
the opposition of Iiaiiee and Russia, the colomzition has 
been on the wholo successful The land has pioved to be 
highly productive, and to respond leadily to improved 
methods of agiieultuio, and undei i bittei system of 
government the fiiiineial success of the colonies, which 
thus fir has not been complete, would be assuied The 
influence of the cedonies on tlu aspect and wellbeing of 
the country is marked horests of eucalyjitiis, extensive 
orchaids, olive gloves, vineyards, and tornfields have 
taken the pi let of and waste lands, clusters ol well built 
houses art freeiutiitly seen , roads hive been nude , native 
landowners have adopted the agiieulturil methods of the 
Jews, industrus have spuing up to mttt the reejuire- 
ments of the colonies, and a gieat impetus lus bten given 
to the eultuie of silk, tlm manutietun t>f wnu nid ptr 
fumes, and the le cultivation ol the soil How far the 
next generation wall l»e able to lesist the eneivating tend 
ency of the cliniatt, and avoid the dingir of assinuUtion 
with the natives, aie questions that cannot lx discussed 
here Circassian colonies hive been jJanted at J crash, 
*Ammiln, Kaisaiieh, and othci places, wluie the colonists, 
although they have done irre])anble damage to the nuns 
of the ancient cities, have intioehued wheeled tiarispoit 
and im]»iovtd methods of cultivition 

The Sultan, in pursuance of i scheme which had its 
oiigin about 1885, Jus tikeii up waste lands and pur 
chased landed propert> throughout tlu Asiitu piovinees 
ol his empire In Pilcstine he now holds as his private 
projxrty {arazi i tho whole ol the lord in v illey 

south of the Sci of Gililu, and Urge esiites m W uli 
cs Sur4i and other ])laces These Ciown pioputies 
which are nndei an indepi iident admnusti ition inaniged 
from Constantinople, seive as model farms and have 
in some respects lu influence fur good Hut tluj^ piy 


3 In 1900 the llotlisehild niton st in the colonits \> m haudul over 
to the Jewish Colouizutioii Assotiatiou 

S \ll —57 


^ ilj( construction of this line was suspended m 1901 
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no U\< H to the Stat(‘, and the olhtialH attached to them 
tet not only in the name but in the personal interests 
of the Ik id of the StaU 

Aeeoinpanying, and partly consequent upon, the process 
of colon uation there has l>een a change in the iKJsition of 
the [leasantry who were formerly freeholders of the soil 
In most of the fertile districts eajntalists, to wliom tht 
juaHint proprietors were hojielessly in debt, hive fore 
-closed their mortgages, and the owners, obliged to give 
lip tliiir title-detds, an now working as tinants at will 
{nheritc d hawa) on lands that had Incn IuikL d down to 
them through many generations 

An interesting feature is the gnat increase in the 
number of monastic, missionary, tdiK itional, and philan 
thropic establishments The seem ot nearly every evtnt 
connected with New Testament history has been localized, 
the site purchased, and a ooinmi morativc ehajiel and 
monastery erected There has also lain great missionary 
activity on the part of all tin Churches, and latte ily the 
IliiHHians have sought to gain infliunee by subsidizing 
Creek Orthodov schools in whieh Russian is taught, by 
^qxriing schools in the village,s and seminal les in the 
towns, and by se Tiding jiioniising students to completes 
then education in Russia The object e>f this propa 
ganda is, ajqiire ntly, to form a national Arab Church, 
looking to Riissii for protection, and to weaken the 
pfisition now held in Tiirkeiy by the Greek Ortheideix 
t'lmreh Amongst the jihilanthiopic establishments none 
ire iiKirt weirthy ol notice than the hospitals founded at 
ftrusalcm, Na/arcth, Tiberias, and other plaees by Lnglish 
ind Scottish soe ictus As a result eif this a( tivity on 
the jmt of the Greek, Protestant, Roman (’’athedie, and 
Itussian Churches, l^alestine is now covered with chuiehes, 
GiajHls, monasteries, niinntiies, heispices, and hospitals, 
uid filled with ehrgy, monks, nuns, ind pilgrims, as it 
Ills not been sine e tin f ill of the Latin kingdom The 
old theory that all Roman Catholic institutions in the 
Livint should bi^ iiiickr hunch jirotection his been 
ibandcmed In hgyjit they iie now under Austrian 
jirote ( turn, and in Pakslint since the German crapeiors 
visit in 1S9S, all Germ in Ikmian Catholic subjects and 
institutions arc under German protection 

The trade and inospeiity are to a large extent deiixed 
fiom the vaiiems uligious interests ecntreHl in the land 
There has been a Jaige iinjiort ol building matenil, 
and general trade has incieased, but although this 
lias b^nefit<3d huropeans and the u]q)er and educated 
< 1 isscs amongst the natives, the condition of the jieasants 
IS pel haps worse than it was before the iniush of him» 
peans eommonted There are no trustworthy statistics 
of the population There has been a huge increase since 
1H80 in the mimbei of luioptans and Tews, but the 
n itive population apparently has been stationary, and in 
'^ome distiicts even seems to have dee leased 

F rploiatwn — 8incc ISH'j im])ortant surveys, covering 
Taulan ind jiarts of Haunln, anei Gilead, have been made 
by Sehuinacher excavations have been carried out for 
the l^ikstine b xjilor ition luind by Petrie, Bliss, and 
Maealister at Tell el llesi (Lachish), lerusakm, Tell es 
hah, ind other sites , the Sea of G ihle^ has bee n exa 
mined by Barrois , and Petra, with partH of Moab and 
bdom, has been surveyed by Brunnow The results of 
the excavations show gcneially that an advanced stiti' of 
civilization, sometimes under Mycenaean, sometimes under 
Egyptian influence, existed in the country during the 
jire Israelite pencxl 
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f (tin P F F — BrOnnow Rusobencht,'^ in MiU u Nachr d 
l>nfHhen Palaestina Vereim 1898 1899 — Oondfr Ileth and 
Mwh i* L > — Clkrmont Gaxnecu drchooological lUsearchts 
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— Buhi Ocoqraphu des alien PalOstina 1893 — CoNDElt iMtin 
Kingdom of Jt rmalem P E.F — CuiNFT S%jrie Liban^ et Pale^ 
tine Pans, 1896 -Hexiiersox Palestine — Masieko Hist 
Ancienne dcs Peupln de I Orient Classtque^ 3 vols — W Mvv 
MIUffr Asun u Furopa nadi d alt Aqijptischen iJcnl mala n 
1893 — Mfrrili Galilee in the Tune of Christ — Mill ft 2h 

least of all Jands — Pkrrot and Ohiiibz History of Art in 
Sardinia^ Jndma^ dc London, 1890 — Petrie i^yria and Pgypt 
from the Tell el A mama Lefkts 1S98 - Rey fes t 
Fra7ique8 de Syrit Paris, 1881 — RttHRKHT “Studiin zui 

Mittelalt (tcio^ u Topog S3mens, in Zeit d Dents Pal / , x 

- Sayci harly Israel atui the Surronndiiuj Nations 1899 — 
Sc HI All HI Air Popug u Oesch Paldsfinas — fecHUiiEii His 
lory of tht Jeuish People in the Twie of Christ London, 1890 — 
(m a Smiih Historval Geography of th Holy I and — (iiry jj 
SiiANOE Pol muln tlir Moslems PI I — Trumiuit Kadesh 
Barnea Climate Anderlind in ZDPV^ vols via, xiv — 
Ankel Qriindzxlye d Landesnatur d Westjordanlandcs^ iv , 
Das Klima — Gi AisHER “Meteoiological Observations, in 

PEI Quarterly statements UiscellaneouB — Posi Floia 
of ^yria, Palestine^ ami Sinai Colonies — Ross Cradh of 

Christianity London 1891 — Prac Jewish Colonus Stt also 
ai ticks in 1* F I Quarterly Statements and / D P V — Babpi ker 
S oe IN Handbook to Pal and Syria — Litvin, Guide Indimtevi 
d( la Ttrre Saink Jenisalem 1897 — Panel’s m the Quarterly 
StatejnnUs ol the Palostino Ixploiation Fund, the Feitsekrift 
des Deutschen lalastina Verexns^ Bevue de I Orient Latin ^ Kevae 
/ ihliquey and Cifrmonj Ganneaxt s Beciml d ArdMogie (hien 
tah and ai ticks in Snaths Dot of the Bible, Hastings Diet of 
the Bible, Lntye Tiihlua Hauck Realennjclopcedie, and KlEllM 
Handworlcrhiuh d hihliHLhn Alterfums — (N)T rfi La Palestine 
sous les Impereurs Grers — GlRMFU Durand La Carte Musaiqut 
di Mculaba Pans, 1897 (o W W ) 

PAleStin0| a city of Texas, USA, cipital of 
\nder8on county It is on the International and Great 
Northern Railioad, m the eastern part of the state, at an 
iltitude f)f 495 feet It is in an agricultural and forested 
region, and has varied manufactuu s Population (ISSO), 
J997, (1890), 5838, (1900), 8297, of whom 356 were 
foreign born and 2872 were negroes 

Palfrey, John Gorham (17)6-I88i), 

American historian, was born in Boston, Massachusetts, 
2nd May 1796 He griduated at Harvard, 1815, ami 
became a Unitarian minister, being pastor of the Brattle 
Sejuare church, Boston, 1818-11 He was professor ot 
saend literature in the Harvaid divinity school, 1831-39 
Entering ])ohtujil life, he was secretary of state of Massa 
chnsetts, 1844-47, member of Congiess, 1847-49, and 
postmaster of Boston, 1861-67 During Ins jmblic career 
he was an earnest abolitionist As a writer he edited the 
North Ameiicari Review, 1836-43, and produced Biblieal, 
seimonic, apologetic, and grammatical woiks now forgotten 
but he IS best known by a solid, lather than rhetorieallv 
interesting, Jhstory of New England to the revolutioiiar> 
war, in five volumes, of which the first apjicared in 1859 
and the last posthumously m 1890 He died at C^am 
bridge, Massachusetts, 2bth April 1881 

Palffhat, I town ol Biitish India, in the Malabar 
district of Madras, on the Madras Railway, 74 miles cast 
of Beypur Population (1881), 36,339, (1891), 39,367 
inunieipal income (1897 98), Rs 65,850 It is a busy 
centre of trade with the western coast The Basel Pro 
testant mission has quaiters here The municipality 
manages the Victoria Jubihe College, with 67 students iii 
1896-97 There are two high schools with 481 pupik, 
two printing presses, a reading room, and a law library 

Palgrrave, Francis Turner (1824-1897), 
English critic and poet, eldest son of Sir Francis Palgrave, 
the historian, was born at Great Yarmouth, 28th S( ptember 
1824 His brothers, Wiiliam Gifford, traveller, author, 
and colonial official (1826-1888), and Sir Reginatd F D 
(1829 ), who was Clerk of the House of Commons 
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from 1886 to 1900, also had distinguished careers At 
fourteen Francis was sent to Chaitcrhouse , and in 
1843, having in the meanwhile travelled extensively in 
Italy and other parts of the Continent, he proceeded to 
Oxford, having won a scholarship at Balliol In 1846 he 
interiupted his university career to serve as assistant 
private seeretaiy to Gladstone, but rt tinned to Oxford tht 
next year, and took a first class in Litera. Humanioies 
From 1847 to 18bJ he was fellow of hxeter College, anti 
in 1849, in which year began his long friendship with 
Tennyson, was appointed examiner in the Ldueation 
Department at Whitehall, afteiwaids beeonung assistant 
secretary In 1850 he accepted th( vice principalship of 
Knellei Hall Training College He married, in 186J, 
Cecil Gienville Milnes, daughter of James Milnos Goskell 
In 1884 he resigned his position at the Education De^iart 
meiit, and in the following yeai was elected jirofessor of 
poetry at Oxford He died m London, 24th October 
1 897, and was buried m the cemetery on Karnes Common 
J^algravo published both ciitieisni and poetiy, but his 
work as a critic was by far the more important Indeed, 
considering his adnuiible sense of the qualities and 
differentiations of true poetry, it is strange that he should 
have been content with tin cold formality of much of 
Ills own veise llis Vi»ion& of Ktiglarul (1880 81) eoii 
tains the last of his work in metre , it has dignity and 
lucidity, but little of the “natural inagu ** which tlu 
greatest of his prtdecessois in the Oxford chair con 
sidered rightly to be the test of inspiration His lyncs 
were mildly delicate, but quite without lyrical fervour 
On the other hand, liis criticism was always marked by 
tine and sensitive tact, quick intuitive perception, and 
generally sound judgment His Jlamibooh to the Fim 
Arts Collecttony Intci mitional Eihihiiion^ 180*^ ind his 
Essays on Art (1806), though not liie fiom dogmatism 
and over emphasis, were sincere contributions to ait 
uiticism, full of striking judgments strikingly txpiissid 
His Laiidstape %n Poetry (1897) showed wide knowledge 
and critical apjireciation of one of the most attractive 
aspects of poetic interpretation But Palgravc ’s principal 
contribution to the development of liteiary taste was 
•contained in liis Golden Tieasmi/ of Enqhsh Sonqs and 
Jjtjncs (1861), an anthology of the IXxSt poetry in the 
language constructed upon a plan sound and spacious, 
and followed out with i delicacy of feeling which coulcl 
scarcely be surpassed The influence of tins tieasuie house 
of poetry, with the standaids winch it set up to taste and 
selection, has been incalculable Palgravc followed it with a 
Tteasnry of Sacred Son/f (1889), anci a second senes of the 
Golden Treasury (1897) , but in neither of these was cpiite 
the same exquisiteness of judgment preserved (a Wa ) 

Palit. See Malay I^fninsula 

Pallanza, an industrial town and summer and 
winter resort of the province of Novara, Piedmont, lUly, 
occupying a position of great natural beauty, on a pro 
montory on the west side of Lago Maggiore, with a 
semicircle of mountains behind and the lake and Borrome in 
Islands in front, 62 miles north of Novara (56 by lail to 
Gravellona on the Simplon Railway) The annual mean 
temperature is 55 Fahr , January, 37 1 , July, 74 
There is a fine botanical garden There art cotton, silk, 
4ind jute manufactures, saw mills and turnery shops, anci 
t school of design Population (1900), 3500 

Pflilf¥IAi capital of the province of Baleares, in the 
island of Majorca, the largest of the Balearic Isles, m the 
most northern jiart of the bay of the same name It has 
a seminary founded in 1700, a dojiot of archives since the 
1 4th century, schools of fine arts and museums of paintings, 
-i nautical school, an institute, many primary schools, and 
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a school for ti iiiimg ttachers of botli se\ts There are 
tine public buiklmgH, and most of the stucts ha\t bctii 
improved with mw houses in stiiking contiast with in 
terestmg old lesidciKcs and jiilatcs ut the local nobilitj 
Palma has a thiivmg ti idt in agiuultural pioduits, wiiit-^ 
oil, almonds, fruit, vegetables, silk and food stuffs as well 
as live stock Theie aie manufaetuies ot alcohol Ikjucuis, 
chocolate, starch, sugai, jncstncs, iiom, hoi)», leatlar, 
eaitheuwaie, glass, m itches papci, lincu, W(k>IUu gocxls 
and lugs The poit has been so mudi im}no\cd that 
large meiehant steiimis c m entei uid icmam in c%cii 
rough wcathei, and foieign wai \cssils olten \isit tlie poit 
i*opulation (1887), 6J,05J (1^97), 

PalnriSrp a town of H impcUu \1 iss.i(liusttts 

U S A Ithasanaicaof J5 scpiau milcsof lull couiitr\ ind 
18 situated south west of tlu centu ol tlu state Tlu m 11 »g« 
of Palmer is on tluj C’liieopcc ii\ti,and on tlu J^oston ind 
Albiny and tht Ctutial \ c imout i ulways at in iltiluch 
of Hi feet It 18 lire gill u in plan, and Ins \ iiud in inn 
fictures, consisting m part of cotton and woollen good'^ 
non and steel gcxids ot vaiioiis sorts, and eii]Ht> Popu 
htion (1880), 5504 , (1890), 65i0 , (1900), T'^Ol, of whom 
2780 were foreign born 

Palmerp John McCauley (isiT looo^ 

American pohticiin, was bom at Eiglc Citck, K> , on 
1 Hh Septembci 1817 In 18 U his fimilj removed to 
Illinois, where he lose to some jnomincnce as i iHinofi it 
On the slavery question lit joined the Republic in it 

its foundation Dining the w ir he served in tlu VNestcin 
armies, and lose to the i ink cd majoi general Irom lH6s 
to 1872 lu w IS govtrnoi of Illinois, luit joiiud Hit Libci d 
Republican movement in the lattei yen As govc rnoi lu 
resented strongly the assumption of police inthoiity bv 
General Shericlaii and the federal tioops it the tunc of tlu 
great Chicago fire (October 1872) in 1891 ht w is dec ted 
to the United States Sen ite liy the Democrats, and sen eel 
one term TTpoii the adojition of the ficesilvti plitfoim 
and the nomimition of Bry iii by the Dtmocratic Con\c n 
tion in 1896, Geneial Palmer was noimnited for tlu 
Prtsidem y by the “Gold Democrats,” but failed to receive 
any electoral votes He then lived in letnement till liis 
death, 25th Septembei 1900 

Palmip a town of tlu jnovinet of Reggio, Cal ibn i 
Italy, 26 miles noith by eist of Reggio on the west 
coast lailvvay to Naples, stindiiig hiltwaj uj) the slope 
of Mount Flia, 450 feet above sea level It has olive oil 
presses, and hshing foi tunny and swordfish The town 
was vlmost entnely rebuilt alter the eaithquakc of ]78> 
Population (1881), 9705 ( 1 899), 1 5, 500 

Palmyra Island. Sec Polynesia 

Palo Alto, a town of bint i Clai i count}, Cahforni i, 
U S \ , on the west side ol Suita Claia valley, between 
two of tlu coast ranges, on tlu coast division of the 
Southein Pacific Riilwaj, U miles nearly south of Sin 
Iranciseo Its site is jiirfeetly level ind idiii strietl} 
legulai It has a w iter supply tnniqieel fiom artesiiu 
wells, and a good sc we r system It is the railv\ay station 
foi Leland Staiituid Jr University, which is P milts 
south west The name of the town was derived from a 
solitary redvvootl, stinding neai the railway track on tlu 
outskirts of the town Population (1900), 1658 

Paludan-Mulier,Frederik(iH09- I876),tiu 
most distinguished of the recent poets of Dcnm irk, v^ is 
the third son of Jens Paludan Mullei, from 1830 t<i 1815 
hishoji of Aarhus He wis born at Kjcrttiniiuk in 
Funen, on the 7th of February 1809 In 1819 Ins father 
was transferred to Odense, and the futuie poet began to 
attend the Latin school there He went to Copenhagen 
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as i student in 1H28 After Heveial effoits, he attiacted 
gciu I d ittLiition in 183"] by The Daiicinq (hrl^ a poetical 
nan itivi (inbioidtrcd with (harming intlody and colour 
l^iludm Miillei was accepted by criticism without a 
st niggle, ind few write is have ever e\(ited hss hostility 
than ht Ht avis, howevei, not entiiely 'well inspiied in 
Ins Ivncil diama of Amot and Psyche m 18*54, and his 
n( \t }nodu(tions auk too vividly mfliKiutd by Byiori 
I mill 18 is to 1840 Paludan Alullti was making the giand 
tout in hnm[K, and his genius giuitl> txjiandeil In 
Italy ht WK>te J rnns, a lyiieal ]»oem of (xtuint beauty, 
t hvmn to tilt majesty of Ems In Is 11 he began to 
publish a guat woik on whidi la had long bttn engaged, 
ind Avhuh ht did not comlutk until 18 IS this was Adam 
iintiKt a nan atm ejuc, satiin il, moth in and desdiptm, 
into which Paludan Muller A\ovt all his Aaiugatcd imj>us 
sions of 1 K iimai k and of lovt llnsumains thf typual 
(Ivssic of Danish poetic il litci ituit Whik tins viiile woik 
A\as in slow proguss tin poft w is engaged in shortei and 
nioK t xtjuisiti jtrodm tioijs In 181 i kc Avas absoluteh 
in Howt r toi ho (onij»ktcd thiec ciuhantiiig idyls, 21it 
Dn/ad •< Wtdfhuf/f Tithonmy and Vhe Dtath id Ahd^ each 
stpiiatc, ind ( ulionc of the jxu t\ most cliaiacteiistic and 
most highly linishtd eoin|)ositioiis In 7\fhoiniSj jaihips 
tin genius of Paludan Mulloi u xeht s its most jieisonal 
txpiession Irom lS5() i ccrtiin dctlinc in the poePs 
jiliysnal jiowcis bccimo manifest, and Ik wiote less 
Ills inijtstic dianui id hahtnm belongs to 1854 Then 
foi stven yc irs he kept silence Paiadae (18G1) heais 
c vide net ot malady, both }>h\si( il tnd mental Pahulin 
Mnllei wiott consicleiably aftci this, but ncAci Tteoveicd 
his caily I iptuies, cxecjit in the At ly littst of all his 
poems, the tnchanting Avckonit tti death, called Adonis 
(1871) Alter long ill health, lu died at Coianhagfii on 
tin J7th of Ikctnibei 187b He A\as a poetic aitist of 
tin iinest oiekr, pcihaps the gieatest puiely jilistit poet 
tint the Ntiith has seen (i < ) 

PfitmierSi dnef toAvn of ariondissLiiniit, chpaitmcnt 
t)f Viitge, 1 lanti, 12 »uks iioith of loiv, on tlie railway 
fitmi Toulouse to Ax It s The line s It his a communal 
(olitgt, consultatiAc chambtr c)f aits and manufaeturc s, 
aid a hosjutal lion uid sttil t)f (xcelknt tjuahly, 
sheet lion, non wait, chains, xml t niugo spiings an 
among the pioelucts of its impeutant met dluigital nidus 
trn s It has also paper and shav mills incl taniiciies, uni 
toiumcice in giain, flour, foekki, fiuit, and Acgttibks 
Pt>l>ulation (1891), 81()0 (1901), 9109 

PftlTlirSa — Since 1873 the Pimirs have piobibly 
b(tn the Inst exploied itgion in High Asia Not only 
havt many tiavdh rs of iniiiy natioualitus cliieeted then 
sttjts towaids the Bam i dunya (“the Roof of the World ”) 
in search of adventun oi of stientific mlorriution, but 
tin (k)vcrnmcnt suru>s of Bussia ind India Jiivc met 
in these high altitudes, xnd thcic effected a connexion 
Avhidi will help to solve many^ of the geodetic problems 
Avhidi suiiound the sui>crfirial 8Uive\ of Asia bince 
Wood Inst discovered i souiee of the Oxus m Lake 
Victoria in 18 57, and left us a somewhat ciroutous 
roneeption ot tin jih} siograjdiy of the Panins, Avith i 
kgiUy of politic il dispute aiising therefrom, the guidual 
ijiproach of Rnssu liom the north has stimulattd the 
proctssts of oxploiation from the side of Iiitlia, until con 
llicling political interests have been set at rest by the 
discovery that no seiious dispute is worth maintammg 
about those bleak, wind swtpt, glacial regions, Avhich are 
blocked l>y snow for half the year, ind eiffer no light of 
way to moit than the jiassing traveller at any time 
Ivative explorers from India hist began to be busy m the 
Pamirs about 1860, and continued their investigations for 
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the fedlowing hfteen years In 1874 the mission of 
Sn 1) lorsyth to Yarkand led to the hrst systematic 
geographical exploitation of the Pamir country, and native 
attaches of the mission subsequently extended their ro- 
searches into Turkestan In 1885 Ney Elias made his 
famous journey across the Pamirs from east to west, 
identifying the Kang Kul as the Dragon Lake of Chinese 
geographe rs — a distinction which has also been claimed by 
some geogmpheis for Lake Victoria Then Loekhart and 
WoodthoiiH:, in 1886, passed along the Wakhan tributary 
of the Oxus fiom its head to Ishk^him in Badakshan, and 
completed in endiuing record of most excellent geograph- 
ical re scan h Bonvalot in 1887, Littleelale in 1888, 
Ouraberland, Bowei, and Dauveigne, followed by \oung 
husband in suet te ding years, extending to 1890 , Dunmore 
in 1892, and Sven Hedin in 1894-95, have all contributed 
moie 01 less to Painii geography , but the honouis of sue- 
eessful inquiiy in those high altitudes still fall to Ourzon, 
whose leseauhcs m 1894 led to a singulaily cleai and 
comprehensive description of Pamir physiography, as well 
IS to the best map compilation that till then had existed 
Meanwhile Russian explorers and Russian tojiographers 
hid ken tquall> busy from the north The gieat soldier 
Skobekfl was ])iobably the hrst Euiopean to visit the 
greet Kui Kul He was followed by scientific missions 
systematically oigxnized by the Russian Government In 
188 5 Putntas mission started south Gioinbehefski was 
liaid at work from 1888 to 1892 Yanoff began again in 
1891, aftei a short spell of rest, and has left his inaik as a 
liennaiient recoid m the valley of Sarhad (oi Wakhan), 
between the Baroghel pass and Bozai Gumbaz Finally, 
in 1893, the Russian mission unclei Genuril Sehveikofski 
met the Biitish mission under General Geiard on the 
lianks cjf Victona Like, and fiom tint point to the Chinese 
lionticr eastward demarcated the line which thereafter was 
to divide Russian fioin Biitish mteiests m highest Asia 
Sime tlien other tiavelleis have visiteel the l^xmiis, but) 
the junction oi the Russian and Biitish suiveys (the lattei 
based on tiiangulation cairied acioss the Hindu Kush 
fiom India) disposes of any fmthei claim to the honouis 
of geogiaphical exj>loration (see Asia) 

Oui e stimate oi the extent of Pamir c onformation depends 
much on the signitie aneo of the word Pamii 1 f we aeee pt the 
Pei Sian deii\ation e>f the te rin (which is idvaneed pf^tair 
by Cuizcm as being peihaps the most plausible), contoimm^ 
jHn 7 in),fn “the fe^ot eif mountain pt iks,” we 
liave a dehnition which is by no means in inapt illustiation 
oi the actual facts of conliguration It has been toev 
e>fte n assumed that the plate au of Tibet and the uplands 
of the Pamirs are analogous in physiography, anti that they 
me rge into each othei This is hardly the e ise Little 
dale points out (vol \ii , li C S Jouinal) that the high 
level valleys of glicial formation which clistinguisli the 
Pamiis which are never very wide, and which art separated 
from each other by bands of mountain foimation, with ciests 
rounded by the action ot the lec ca}) anel troughs filled with 
beds eif detntus anel alluvium, have no real couiitcipait im 
the Chang oi plains of Tikt The latlei are 2000 feet 
higher, they aie intciseeted by iiariow ranges, and are 
drained by no iivcrs of impoitaiicc Thej foim a legiem 
ot salt lakes and stagnant marshes, relieved by wide flat 
sjiaccs of ojicii ])latcau country The absence of any 
vegetation beyonel giass oi scrub is a striking feature 
c ommoTi to both Pamir and Chang, and it is a remarkable 
fact that, from the Pamirs to eastern Tibet, a traveller may 
pass through dO degrees of longitude without meeting with 
anv vegetable growth “higher than an umbrella^’, but 
the re the resemblam ceases, and the physical conformation 
of mountain and valley to the east and to the west of the 
upper sources of the Zarafshan is radically distinct 
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The axis, or backbone, of Pamir formation is the great 
mieridional mountain chain of Sarikol — the ancient laurua 
of tradition and history — on which stands the highest 
peak north of the Himalaya, the Muztagh Ata (J*>,000 
feet) This chain divides off the high K \ 1 1 soiuees 
Oxus on the west fiom the streams 
whieh sweep down wauls into the Turkestan 
depression of Kashgar on the east Thert are the trw 
Pamirs (i e , valleys leaehing up in long sloi>e'5 to the foot of 
mountain peaks) on either side, anel the Panins on the 
west differ iii some essential respects fiom those of the 
east On the niest the following are general!} lecognized 
as distinct Pamiis (1) the Gieat Pamir, of mIuoIi the 
dominant feature is Lake \i(toria, (2) the Littk Pimir, 
separated fiom the Great Pamir on the noith 1)\ \Nhat is 
now krlo^^n as the Nieolas range , (3) tlu Puiur i W tkhan, 
which 18 the narrow trough of the ^^akhan tributar} of 
the Ovus, the ttrm Pamir aiiplying to its n]»pir leeclus 
smly (4) the Aliehur- the Pamii of the ^ tsliil Jvul and 
Guild dara — immediately to the north of tlu (hfat Pamir , 
(5) the Sarez Pamn, which forms the \alle> of tlu Murghab 
Tiver, which has luu found its v ay round tlu c istcin head 
of the Great Panin, and the Alichur from the Little I’amir, 
and now makes westwards for the Oxus This bianch was 
consult led hy many geographers as the mam Oxus stnam, 
and Lakt Cliakmaktiii, at its head, was b\ tliein legiidod 
as tlu 0x118 souue At the foot of tlu San z Pamn sUnds 
the most advanced Russian outpost of jMinghabi To tlu 
northeast of the Aluhui arc the Rang Kul and tlu Kaia 
Kill (or Kargosh) Pamirs Rang Kul Lake ot tuples i 
•central basin oi depression but the Kaia Kul drains aw xy 
northeastwards through the Sarikol (as the latter bending 
westwards, merges into the 3iansAlai) to Kishiru and 
the Turki still plains Sinnlii ehaiac tc ristus distinguish 
all tlipst I’amirs They are hemmed iii and sipuated by 
snow capjied mountain p( aks and ndgt s, whuh aie se iiiu il 
with glaciers terminating in mor lines and slnngh slopes 
at the base of tlu foothills Long swiejrs ot giass} up 
land bestrewn with lioulders lead fioin the stream beds up 
to the snow fields, yedlow, grey, or \i\id gieen, iccoiding 
to the season and the measure of sunlight, fold u]«m fold 
in interminable succession, their bleak nionotoii> being 
<july relieved by the graee of flowers foi a short sjjaee 
during the summei months 

To the east of the 8aiikol chain is tlu Tighdumbash 
Pamir, which claims many of the e haricteristics of the 
western Pamirs at upper or western extiemit}, where 
the Kaiaelmkar, which drams it, is a conipamtively 
small stream Rut where the Karachukai, joining forces 
with the Khunierali, stretches out northwiuis for a com 
parativcly straight lun to Tashkurghan, dividing asunclei 
the two parallel langes of Saiikol and KancUr, vvhitli 
together form the Sankol chain, the ai)]»ellation Panm 
can baldly be maintained This is the luhcst poition 
•of the Sarikol juovinee Hero are stone built houses 
collected m scattered detachments, with a spread ot 
<ultivation reaching down to the river Here aie water 
mills and many ]>ermanent appliances of ciiilizition suited 
to the lower altitude (11,500 feet, the a\eiagc height of 
the upper Pamirs being about 13,000), and here we an 
no longer near the semrees of the nve r at the foot of the 
mountain peaks One other so called Pamir exists to the 
east of Sarikol, separated therefiom by the eastern lange 
(the Kandai) of the Sarikol, which is known as Mariom 
or Manong r)Ut this Pamir is situated nowhere near the 
•Bources of the Zarafshan or Raskam iiver, which it benders, 
and possesses little in common with the Pamirs of tlu 
west The Mariom Pamir defines the western extremity 
of the Kuen Lun, which stretches eastwards foi 2>0 miles 
before it becomes the political boundary of northern Tibt t 


Tlu Murla^h chain vihuh holds v\itlnn its giasn the im^litust 
system ot ghituis in tlu v\oild loiins a lunction viitli tlic Sml nl 
at tho head ol thi la^^hduinhasli vvhoio also anotlnr j^nat 
system (that ol the Hindu Kush) has its coatoin loots 
The |K)litical huundau IstwceuthL cxtuiivc iioilh ot 
tho Kashmir d» pende mu s uiid tlio ixtrenn soiitli ol ^ 
(Jhiiusolurk* stall IS ran K dliN tlu /aiatshunoi Kaskam 
iivei which mils ]minlKl to tlu Mn/ta^h at its north 
orn toot (its \allt> diMdni^ tlu Mii/ta^^h lioui tlu 
KiuiiLuii) to a jMuiit 111 ihoiit 71) 20 h whm i1 h tnin l.ii«d 
to tho VHteislud ot tlu Kiuii J nil Within tin Imnts ot tlusi 
paitiallv t\i>loitd highlands hnij^ luhvMii tlu 1 inn s and tlu 
Jihctaii table land tviut dctiiiition i nnjossihli 

Hiitv\t ma> follow Godwin AusImi hi auojitin^ tlu niHiii diani ol 
tho Mu/ta^li as iiiti^nip^ into tlu » nit i i! numiilain system f)t the 
Tihotaii Uiant; its axis Ik mg dctiiud and dnidMl h\ tlu 1i ins\nFt 
sticani ot tlu Shvol it its wt stwaid 1m ml whilst tlu K nal naiii 
laiigi in wliu h tlu Shtol imm is a siilisidiai\ mntlinn hiaiuli 
Tlu pass ovn tlu Kai il oniin (IS 500 tf«tt is tlu most loniiidahh 
ohstadoon tlu nuuii tiadi loiitf Lctwioii I ch and Kashgii 

Hu Taghdimihasli I’arini OLcupits a gcogiijdiual position ol 
soiiit })olitieal si^iiilu aiioo Om nn])ortaiit pass (tlu IumK 
15 100 foot) leads liom tlu Kussiaii Pimnis into Saul ol n't. ^ ^ 

anoss its iiortluni boidn A wcond juhs (tlu . ^ 

Wal lijii 16 150 t(ot; comic its tin In ad of tlu W akhaii 
vilh\ of At^^liamstaii VMtli tlu* Saiikol piovimi aiross 
its wistnii lit ad whilst a thud (tho Kilik, 15 000 tut) h ids into 
tlu luad of the Hiiii/a ii\ti and ojuns a ditluiilt and dm^noiis 
rontt lot ilgit lilt Ta^hdiniiliash is tlaiincd both h} Chini iiul 
Kuii)iit (oi Hiiii/a) and time is coiisefjiitntl> an oimh lKunlda]^ 
qin stioii at tins ( ointi ot tlu Pamii’H 

lioin 1 ak» \il1oiii ot tlu ( K it Panni Iht northnn 
boundary of that extended stiipol Afghanistan which rtudus out 
to tlu luad ot till la^hdiimhash lioni IhidakHhaii 
iioith ot tlu Hindu Kiislj is tt» ht tnuid, v\«stvtaids, 

111 tlio \ let 0111 Lak( atlliiciit of tin Oxus and east ’*'*^'* 
wards, on tlu Nuolas langc dividing the (mat and ^f^f***^ 
T ittlo ramus, till it ovnlools a point on the Aknii . ^ 
loi ■Muighah) inn in ihout 71 40 1 Hni it ^ 
divcigts Hoiithwaids to the Saiikol diani iioith ot lu^hdiniihash 
IhiH t istward < vtnision w is laid down h} tlu I ainn R»aindai'y 
G/omiiiisHioii of 1805 All tlu luad ot the I itth 1 anni VMfh tlu 
Wal hill vilhv IS consM|unitl\ Afghan tcintoiv hnt no inilitiiiv 
iMisis have he on cstihhslud so tai Ihe Alidmr itan^ Kul 
kai,^osh (Kaia kill ) and San/ an Kussian raiiiirs llu Haiioin 
Pamn is (’hineso 

The 'Wakhaii gUnns under the W aklijn wain piiting 
Take Chakmaktin iioai tho souices of tho Aksu uid Vutoiia 
tiako of tlu I It at Pamn have all hoeii clamitd as . 

iiidioatmg tlu tnit sonut ol llu Oxus Rutddiiltd - 

xamiiiation of thou livdiogi iphual oonditions piovis 
that luitlui ol tlu Iwolakts, \ utmia (1 5,400 ltd) ot 
(Jhakmal tin (13 020 tnP t in pistlv ho u guided us sou cos hotli of 
thnii being duivcd fiom tlu sunu might} avsttni ot ^^lan il wiow 
lidda on the Rimnmt ot tlu KitohiRiangt B(4h mav 1* ugiideduh 
iiK ulents in tlu toiiist ol ,^lana] sticams (iiicidiiits wliu li au cliriiiii 
ishingin volume da> h\ dav i ralhci than oiiginul sj)nius oi siuntts 
riio same glacial lads oi the Kuolas langc wild down tnhutary 
waters to tlit Paii)a 1 1 W al lian in oi below its lUiu tu n with the itc 
stream fiom W aklijii uid thus it hocomts iiiijx) sihh to decide 
whothoi tilt glannsot tho W akli]n oi tlu glannsol Nuolis slunild 
be regal ded as t th ( ting the nu»st iinnoitant contribution to tlu main 
stream Tlun is ovidnitt iNo that glacial rnoiaiiu toiiiiations 
fiom turn to tinif iiiav have laigely ulfedtcl tlu catdinuiit ana of 
those tiibutai> stuams It would hi is lasli to asstit that iiom 
\utona Laic no wife is could cvci have issued with an cast 
waid flow as it would In to state that tiom ( Jiakinal tin none ovei 
flow wcstwaids Tlu nu isuit ol tlu voinnt> ot G,hnus pil^imm 
and gtc)gia])ht IS m tlu call} (intuius ot uui na must not be. 
balaiuccl on such jjaniits as these 

lliOR IS no cvidnin tliat tlu Panins vvcic cvn tlu suppeut of 
jH imam lit Hotth ninits llu 1« w mud built huildiij,^s which once 
LXistal at Chakni il till and al Lnngai onl> decide 
leceiit ocnijiation which could haid]> liavc possessed a 
tiomianciit chaiaitn and tlu tew shnnes and domed 
tombs which ai# wattned line and then about tho ^ 
ompt} dLSolition of tlu Pniiii slopes arc all of thnn of mnit 
constniction The noiuadic iioimlatioii which sicls ]Mstin ege 
dunng tho sunnnn montlis iii thoso dioai} altitinhs i nitinlv 
Kirghi/ and w< mav til< it foi giantcd that it vul! sc oi 1 m 
eiitnclv Russian Tlu non Russian iM)]mlation dm in., llu siimnur 

of 1895 could not have uiiiountod to nioK thin a t* w liundnd 
souls occupjing i lew cruampmouts in the 1 itth 1 amn \iid lu 
tliL Taghdiinihasli 3 lie total population ot tlu Piissi m Panins 
has been icckcmod at 2 lO kihitkas, oi 1500 wails Hmc is no 
cthnogiaphical distiiirtion to ht traced between the* Kn^bi/ of tlie 
Alichur Pamn and iht Knghi/ of tlit Taglidunihash 
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Tiio Kirgliu are Sunm Mahomnunlan*; by faith, but amonffst 
thuii Uaro aio funouH siinivals ol an aiicitnt ntual of which the 
oiigiri 18 to b( traced to those Nestonan Christian 
fommimitus of Central Asia which existed in th< 
Iturvivml of ^ Chiistian lushopnc exisb d at \ aikaml 

ChHmtimti ^ *** Mai CO Polo N tiuic and is supposed to have survived 
MvmbolM lor another (intuiy (Hr>0) The last (tuikhan ol the 
Kara Khitay nniuro in the cail> iwiit of the 
intury (the legendaiy PhhUi Tohn) was a ineniber of a Christian 
tribe (ailed Naimau which is one ol tho lour thief tribal divisions 
iruntionid by Noy Flias Uhe ISaimaii tiilie rlaim kinship with 
ihe Ki|K.Iiaks It is (uiious that the same snmval of Christian 
« ( renionial should bo found amongst tho Hankoli a fShiali jHioplo 
( Aiyan descent akin to tho Tajiks of liadakshan, as may bo 
tiatr d ainongHt the Kirghiz The uiseovc ms of Chnstiaii symbols 
ni tho Houthcin towns of Chimse Imkistan by 8vtu Iledin may 
throw lurthcr light ujwm tins mb losting cpnstion 
Iho total ana of th< Pamir ( oiintiy may b( estimated as about 
1 >0 imlos long by 150 inihs Inoad, of which about ono U nth is glass 
. - ]»asturu land and fh< icst mountainous Allofitome 

the* * foimed pirt of the am nut kingdom of IJolor, itself a 
Pmmiru suivival of thoy<tnioi< uu u nt cinpiio of tho\uthi 
rokhaiistan and luioss it in s]iiie of its bleak 
mhospitalify, thoio have bun ono oi two ncogni/ed tiadoioutts 
Ironi cast to west thioughoiit all ages Tin most imjiortant com 
menially was that whuli jiassul noith west vid Tush 
kiirghan and Kang Kii), fiom Chinoso Tmkostan totlm 
khaiiafcH noitli of the 0\us , hut tho loute mA 
lashkuighaii and Lako \i(toTm to Hadakshaii was also well 
tn»dd<ii ilo gnat julgiim loiito of Ihiddhist days was that 
\\hi(h (onm<ts tin am nut Buddhist (itics of tin Takla Makan in 
( liimso Jnikostan with Chilial (Kashkai) by tho Baroghol Pass 
OIOSS f)i( llimlu Kiisii Tins was hut om link in a chain of 
d(Voul |M n giiiiation whidi stn^tclud inun tMiina to India, and 
wludi imlmUd tvciy inlcivdiing Buddhist ctntio ol note which 

« \ist« (1 111 1 ho Hilly ccntuiHs of vm < la 

hfii Hi\ Ol Hf M n months of tho ^nll (Noicmher to April) the 
I imiiw Lio < ov( nd with snow tin lakis an fio/in, and tin jiasses 
marly iiupiaduahh iho mean icmpomtuio duimg 
tin month ol laimii'y ncoidcd by Kussian observirs at 
1h( Muighahi or Pamiiwki— post is In hil} 

thisiiHoH to fU i , 1h< elevation of tho station hoiiig 
Duimg the Hjiiiiig and sunmiu months the preval 
< 11(0 ol inm cutting winds wlin h an sli ip(d by tho conlormation 
ot till valh ys into hlasts as through a liuiml, mllowiug tho striko 
t tho Millies < ithi I up Ol down, inakis tiavdling painful and 
iMstoiiK in lamp most unphasaut lu tho abstneo of wind tho 
suinimi atnioHiiluio is otti n bnglit and ivhilaiating but there is 
I lonstaiit tiniicmy to siuldcn squalls ol wind and lain whidi pass 
IS (juid ly as tin y gatln I Tin most sdthd nioid of the Paimi 

I onmlaiy Commission of Iislid fiom tin PUh of August to 

tin lull of Kipliinhei, tlio ma\imuin ti iii]k latiin Ihiii^ uroided 
it 77 on tho Jlst August at Ki/il Boh it (IJ >70 kit) and >it on 
tim loth August snow had talh n to tho d< otli ot 0 indies and tlie 
Bevik Pass was Moikid linn wiio imluations that monsoon 
inlim ines i xtunhil as tai inuth at hast as tlu <«nat 1 anni and a 
ddjinto analogy was catahlishid latwiiii tin lecoid ot baiormlin 
iins‘'mo on tin Panins mil that ol the outer langts ot the 
Himalaya 

Auinouiins — Ca][itaiii T Wood yf Joutney to the Source of 
ihe OxuH Now edition London, 187J — Heport of the Forsyth 
\fi'i8um Cdiutta, 1S75 — Col P F (miiDON The Hoof of the 
World Loiiiloii lS7o — P ijmw (tiaiislatioii) Through ihi 
Wnrtof yUui London 18SP F \i{i of Dr nmorf TheFamir^t 
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^ouiH ot till 0\UH AC S /ouival \ol viu — Report of 
thi Pioutdutgi of the Faiinr Boundary Commmum Calcutta, 
1S97 (T H H*) 
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PftinpAy a tcintoiyin tlie centie of the Aigentine 
Utjuiblii, boiuicltd on tlu N by Couloiia, San Luis, and 
Akiulo/a, on tlu S bj tlu tcrritoi} ot ILo Negio, on tho 
1 by Buenos Aires, and on tJie AV by Mendo/a and the 
tiiritory of NtU([Ucn Othiial an i at the census oi 
1^05, 120 squill milts jHijiiilation, 25,914 It is 

dnuitd into httciii depart nu nts ^Jhc capital, General 
\c)ia, has a population ot ibout 1500 In 1S95 theie 
wiic 5dO,l(»2 head ot cattle 2 i2, 189 head of horses, and 
j, 295, 177 head of sheep in the territoiy 


PSiltiplonfty capital of tlie province and ancient 
kingdom ot Navaire, Spun, on tlu \iga Population, 
26,650 in 1887, and 29,75) in 1897 Modern detached 


forts have been erected The imposing forts on the peak 
oi San Cristobal and on Miravalles Hill command the 
approach of Pamplona in view of a French invasion, exactly 
as the fort of San Marcos, the entrenched camp of 
Choritogueto, and the fort of Guadalupe near Fuentarabia 
sweep the approaches to Irun and San Sebastian in 
Guipuzeoa Part of the old outworks of Pamplona has 
been demolished, and suburbs are springing up near the 
walls and bastions In the new part of tlie town are 
many industries, including cloth, linen stuffs, flour, soap, 
leather, cards, paper, earthenware, iron, and nails The 
fairs are the centre of a trade in agricultural pi oducts and 
live stock, esjiecially in July, when the Navarrese flock to 
their provincial capital for the patron saint’s day, San 
Firmin The town is well provided with schools for both 
sexes, and has an institute, normal schools, and a seminaiy, 
hospitals, and fine municipal buildings, kept in order, 
like the ir roads and streets, by the autonomous provincial 
couned and municipality Tho mtonor of tho walled town 
has preserved its old world aspect 

a city of Christian county, Illinois, USA, 
near the centre of tho state, on iho Baltimore and Ohio 
South Western, the Cleveland, Cincinnati, Chicago, and 
St Louis, and the Illinois Central railways, at an alti- 
tude of 697 itet Its Hite 18 the level prairie, and its plan 
is fairly regular It is in a coal region, and it has soino 
tiade and inannfae tines Population (1880), 3009 , 
(1890), 5077, (1900), 5530, of whom 727 were foreigii- 
boni 

PAIlftlYMi the chief town of the department of the 
same name in the lepublie of Colombia, South America, 
situated at the upper c xtreiuitj of the Guli of Panam i 
La Boca dock at the Pacific terminus of tlicj canal, 
three miles from tho eity, was completed m 1898 Its 
whaif, 1000 feet in length, can be approached by large 
stPiiiiiers, whieh foimerly had to anchor off Flamenco 
Island tiiid load and unload from small vessels The 
city is well laid out, ind possesses beautiful squares, 
jiaiks, and promenades Among modern buildings are 
tho hoHjutal erected at the expense of the Canal 
Company, and tho Grand Hotel In Octobei 1899 plans 
weio prcqiared for a new aqueduct to supply the city 
with watd The chief exports are hides, deerskins, 
mother ot pearl shells, and ivoiy , the imports include all 
kinds of chess goods, haidwaie, furniture, drugs, pei 
turnery, dc There is a line of steamers from l^anama to 
San Francisco, and also lines south to Valparaiso Over 
200 vessels enter the poit annually, with a total tonnage 
of over 250,000 (For the canal, see Canals ) Popula 
tion about 25,000 

Painch Mahals ( = Fivc Distncts), a district of 
British India, in the Giyarat division of Bombay It 
meludes the ancient Hindu capital of C^ampaner, now a. 
lum, and tho hill sauatoriuni of Pawagaih The adminis- 
trative headquarters are at Godhra 

Area, 1613 square miles , population (1881), 255,479, (1891), 
113,417 , (1901), 261,870 , showing an increase ot 23 per cent 
between 1881 and 1891, but a deoroaso of 16 4 per cent between 
1891 and 1901 , average density, 162 persons per square mile 
Tho land revenue is Rs 3,28,000, the incidenLe of assessment being 
just over R 1 per acio , cultivated area (1897-98), 367,099 acics, 
of which 2471 were irrigated from wells, kc , including 175 from 
Government canals number of police, 699 , children at school 
(1897-98), 5560, being 2 17 per cent of the total population, 
registered death rate (1897), 20 iier thousand The principal 
Clops are interior grain, iice, pulse, and oil seeds , there aie 
inanufactuies of lac bracelets ana lacquered toys Both portions 
ot the district are now crossed by tho braiie h of the Bombay and 
Baroda Railway from Anand, through Godhra and Dohad, to 
Rutlam , and a chord lino fiom Godhra to Baroda city is pro- 
locted Tho district suffered very severely from the laxmne of 
1899-1900 
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Pandoritiaf the ancient PanomvuSy a town of 
Asia Minor, situated on the south shore of the Bea of Mar 
mora, near the site of Cyzicus It has a trade in cereals, 
cotton, opium, and boracite Its jxjpulation comprises 
4000 Moslems and 2000 Christians 

Pandharpur, a town of British Indio, in the 
Sholapur district of Bombay, on the right bank of the 
1 iver Bhima, 38 miles west of Sholapur town Population | 
(1881), 16,910, (1891), 19,953 Pandharpur is the 
most popular place of pilgrimage in the Deccan Three 
isseinblages are held annually The municipal high school 
had 101 pupils m 1896-97, and there is also an industrial 
school There are two pnnting presses, eaeh issuing a 
vernacular newspaper In 1900 a light railway "vsas con 1 
structed from Barsi Koad, 32 miles, paitly as a famine j 
lelief work, which it is proposed to extend 20 miles 
f irther to Sangola 

Pflinipaty a town of British India, in the Kamal 
district of the Punjab, near the old right bank of the 
T umna, 5 ^ miles north of Delhi by rail Population (1881 ), 
J3,02J, (1891), 27,547, munuipal income (1897-98), 
lls 24, 17') It IS a centre of trade, and has manufactures j 
of cotton cloth, metal ware, and glass There are a 
municipal school, and two lactones for ginning and press | 
iiig cotton The neighbourhood, which was the scene of 
tliiee historic battles, is now a favourite manoeuvring 
giound lor British camps of instruction 

PannAf or Punna, a native state of Central India, 
in the Bundelkhand agency Area, 2568 square niiks , 
popuhtion (1881), 227,506, (1891), 239,333, showing 
in men iso of 5 per cent , average density, 93 jicrsons 
per squue mile 

LstiJu/iU drovonuo, Ra 60,00,000, tribute, Rs 9050 The chief, 
wh()H< title IS maharaja, is a raj put of th( BundoU clan de 
s( ended fi<»m Chliatar Sal, tlio champion of the indtptndento 
of Huiidclkhand in the 18th century The late niaharaja died 
III 18^8 having an only son, Madho Singh In 1902 this hon 
^^a8 louud guilty by a 8p( ( lal ( oniniission on the chaige of poison 
ing his uni jo rlio diamond mines, for which the state w is 
lormerly lanious, are no longer ]iroiitable Ihe state sufTind 
sevcrilv during the famine of 1896-97 Ihere are no rail\\ays, 
but oni oi two good roads 

The town of Pann\ is 02 miles south of Banda ropuUtion 
(1881) 14 o70 , (1891), 14 705 The town is well laid out, with 
some haiidhome stone buildings, and has a lugh school 

Pcinnonhalnna(MoNs Pannoniai,Mons b^ncti 
AIartini), or Gyor b/FNr Marton (German, Ma) 1in»biuf\ 

I famous ibbcy m Hungary, 11 miles southeast of Ihuab 
(^hailcnugue built the first chapel, and the well known 
] {cued i( tine abbey dates fiom the tune of King bt 
btephin, and still possesses the original deed (1001) 
3’he Benedictines have played no small pait in Hungaiian 
liistory The Tatars could not take the well fortified 
convent, nor could the Turks hold it for more than 
four years The present building is a block of palaces, 
containing also a be^iutiful uithedral In the convent 
there are a seminary for priests, a noimal school, a 
gymnasium, and a library of 120,000 volumes, and 
precious archives From its tower eleven counties can 
l>e set n On the same hill stands one of the monuments 
erected in 1 896 in commemoration of the thousand years' 
existence of the Hungarian state Tlio chief abbot has the 
rank of a bishop, and in spiritual matteis is subordinated 
immedi itely to the Homan curia. The c hief abbey, with 
its daughter abbeys and a few parishes, forms a sejiaiate 
ecclesiasticiil district, and the chief abbot is member of the 
irpper House of the Hungarian Parliament Many of the 
chief abbots were celebrated men Claudius Vaszary, the 
present cardinal archbishop of Esztergom and primate of 
Hungary, was a dignitary here 
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PCilltinf a town in the arrondissement of St Denis 
department of Stine, France, J mile cast of the fortifica- 
tions of Pans by rad, on the canal d'Oureq The con- 
struction of steam engines, boilers, railway waggons, 
electric bells, glass, and perfumery, and the operations 
of dye works, forges, foundries, distillt ric s, and saw mills 
represent some of the varied branches of its industrul 
activity Population (1891), 21,761 , (1901), 29,6f() 

P3»ntOI1, a township of bpam in the piovince of 
Lugo, in a mountainous district, wateitd by the rivers 
Sil and Cabo Live stock is exUiisivt ly rt iied, and largo 
quantities of wheat, wine, oats, and potatoe art produced 
The industries are distilling and \im n manufacture 
Population (1887), 11,552, (1897), 12,492 

PApenburSfp a town of Pmssia, province of 
Hanover, 27 miles by rail south by west of Linden, and 
near the right bank of the Ems, with which it is con 
nected by a canal 5 miles long It is a Dutch looking 
jilace, built m 1675 It is, next after Emden, the most 
prosperous port of the province, was cleared by 631 
vessels of 64,294 tons in 1900, and the trade is growing 
steadily The canal is to bo deepened to 17-1 8 feet, whilst 
new locks (300 feet long, 57 feet wide, and 18 feet deep) 
will connect the town with the Dortmund-Fms canal The 
industries include shipbuilding, oil and glass mills, metal 
(nickel) and moss litter factories There is a school of 
navigation Population (1885), 6916, (1900), 7011 

PApor may best be described as a more or less thin 
tissue composed of any fibrous mateiial, whose individual 
fibres, first 8e]mrated by mechanical action, are then de 
posited and felted together on wire cloth while siisptndtd 
m water The muii constituent in the structure of all 
jilants 18 the vegetable fibre or cellulose, which forms the 
casing or walls of the different cells, being the woody 
portion of the plant fiecd from all foreign substances, 
which forms, so to Bjicak, the skeleton of vegetable fibre 
to the amount of 75 to 78 jier cent Its forms and 
combinations are extremely vaiied, but it always consists 
of the same chemical elements, carbon, hyeirogen, and 
oxygen, xnd in the same j)roportion8 The glutinous, 
resinous, silicious, and other intercellular matters sui- 
rounding the cells together cenistitute the j>erfeet plant, 
and it IS the object ol the papei maker to eliminate those 
impurities, and to produce the fibro as pun and as strong 
as possible Flax, hemp, and cotton isgs, having already 
undergone a process of manufieturc, consist of almost 
pure fibres with the addition of fatty and colouring 
matters which can be got nd of by simple boiling under a 
low pressure of steam with a wiak alkaline solution, but 
the substitutes for rags, such as esparto, wood, straw, <kc , 
being used as they come from the soil, contain all the 
intercellular matter in its oiiginal form, which has to bo 
dissolved by strong ehemieal treatment under a high 
temperature The vegetiblo fibre or cellulose, bi ing of a 
tougher and stronger nature, is untouched by the action 
of caustic soda (which is the chemical generally employed 
for the purpose), unless the treatment be carried too far, 
whilst animal fibres or other organic matters are rendered 
soluble or dc^stroyed by it The cellulose, after its 
resolution by chemical treatment, is still impregnated with 
insoluble colouring maftirs, which have to }>o eliminated 
or destroyed by treatment with a solution of chlorine or 
bleaching powder The object of the pajier maker in 
treating any one particular fibre is to carry the action of 
the dissolving and bleaching agents just so far as to 
obtain the fibre as free from impurities and as white in 
colour as is necessary for the kind of paper he wishes to 
make from it The usefulness of a plant for a good white 
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[)aper depends upon the strength and elasticity of its 
lil»rcs, uj)on the pro]>ortion of cellular tissue contained in 
them, and upon the ease iiith 'v^hich this can be freed 
from the encrusting and intercellular matters 

Jiags arrive at the mill fiom the rag merchants, cither 
roughly sorted into grades or mi\ed in (quality and 
mattnal, and the first process is to fret thtm 
fiom sand, dust, and other impurities To 
(tfect this they are usually passed m bulk 
through an ordinary revohing duster They are then 
sorted into griults to suit the paper manufactuied, and cut 
to a 'VN ork iblo size about i inches square h or the best 07 k, 
hand cutting, done by women, is still preferud, but it is 
expensive and good machines have nowlitcn designed to 
])erforin the work After further thi islimg and dusting 
the rags are ready for boiling, the object of which is not 
only to get rid of the dirt still reiiiaining in the rags, and 
to remove some of the colouring matter, but also to 
decompose a pirtuular glutinous substance which would 
impau the fiexibiht} of the fibres and render them too 



l<ni 1 - Ue>ohiafc, Spherical Rag Roller 


harsh and stiff for readily making into paper Various 
forms of vessels are used for boiling, but usually they 
are made to revolve by means of suitable gearing, and 
ire either cylindiual or spherical (Fig 1) Iii these the 
rags are boiled with an alkaline solution under a low 
stuim pressure for six to twelve hours, according to the 
(piabty The next step is that of washing and “breaking 
in,** which takes place in an engine called the “ breaker ’* 
(kor description and illustration, see Fnci/ Frit vol xviii 
V 2-^) 

In treating esparto, the use of \^hioh for paper making 
purposes is almost entinly confined to (beat Britain, the 
ohj( ( t IS to free it from all encrusting and intei 
® cellular matter To effect this it is digested 
with a strong solution of caustic soda under a high 
temperature, in boileis which ire almost invariably 
stationary Tlie most usual form is tjiat known as 

Sinclair’s jiatent (kig 2) This boiler is constructed 
of wrought -iron or steel plates, and holds from to 
3 tons of grass It is charged through the opening at 
the top A, and the boiled material taken out from i 
door B at the side , tlie grass rests on a false bottom of 
perforated plates C, through which the liquor drams, and 
by means of two “\omiting** pipes D, I), at the sides of 
the boiler connecting the space at tlie bottom with a 
similar space at the top, a continuous circulation of steam 


and liquor is maintained through the grass The steam 
pressure is kept up to 35 to 40 Ib per square inch for 
about three or four hours , then the strong liquor or Jye, 
which contains all the resinous and intercellular matters of 
the esparto grass dissolved by the action of the caustic 
scxla, IS run off and stored in suitable tanks for subsequent 
recovery of the soda, while the grass is taken to the 
“potcher** or washing engine In construction and 
working this is similar to the breaking engine used for 
rags in it the grass is reduced to ]>ul]), and washed for 
about twenty minutes to free it from the last traces of 
soda liquor remaining after the partial washing in the 
boiler As soon as the wash water is running cleir and 
free from colouring matter, it is shut oil, and the ncccssxry 
quantity of a solution of bleaching jiowdtr, or chlonno 
(a\craging about 6 to 8 per cent on llio raw mate, rial), is 
run into the potcher, and the contents are hoited b} steam 
to a temperature of about 90 Fahr After about four to 
SIX hours the bleaching is complete, the drum washer is 
k t ck»wn, fresh water run into tlio ])otcher, ind the grass 
w ishtd to flee it from all traces of chlorine, an operation 
gentrill) assisted by the use of a little antic liloi The 
esparto, as shipped m bales from the Spanish or Afiican 
fields, is mixcfl with a certain quantity ol roots, weeds, and 
other impurities unavoidable in the process of plucking , 
and as most of these do not boil or bleach xs rapidly as 
the es]>irio they would, if not taken out in the pulp, show 
np 111 the hnislied paper as specks and sjiots, ind destroy 
its xxlue To get rid of them the cs]*iilo pulp when 
washed ind bk lehed is run from the pot e la r into storage 
chests, from which it is pumped o\ci a long narrow 
serpentine settling table or “ wincl-ta}>le,*’ mvk of wood 
xnd fitted with divisions or “weirs,** bdiirid which the 
lie x\y impurities or weeds fall to the bothnn and aie 
(aught The pulp is next passed over wlut is known 
IS a “ jiresse i)Ue ** (I ig 3) or “ half stuff ” m a lime, very 
similai to the wet end of a paper inadiine, consisting of 
sti liners fitted with coarse cut strainer jilxtes, x short wire, 
ind a pur of couch and press rolls Tlie pulp is diawn 
through the strainers by suction, which lo ep back the 
finer impurities which have passed the sandtiblc, and 
then flows on to the wire cloth in the loim of a thick web 
of pulj> '\fter juxssiiig through the couch xncl piess rolls, 
the pulp lexvts the machine with about 70 jier cent of 
moisture, and is ready for the beating engine, the first 
operation of paper-making ^ pi oper 3’lus is the general 
and usual process, though vaiious modihcitions are intro- 
duced in diflerent mills and for difierent purpost s 

Most kinds of straw can be utilized lor m iking into 
paper, the varieties generally used being rje, cut, wheat, 
uid barley , of these , the two former are the most important, 
as they give the largest yield in fibre (lermaiiy and 
k ranee are the two principal useis of stiaw, which closely 
lesembles espaito in its chemical con:>titution, and is 
reduced to pulp by a somewhat similar jiroci ss 

Scandinavia, Germany, the United States, ind Canadx 
are the countries which mainly use wood as x niatciial fot 
paper making, owing to their possession of largt wood 
forest areas They also export large quantities ® 

of wood-pulp to other countries The timbers chiefly 
used for the manufacture of woodjiulp are tht spruces, 
piiios, and poplars of various kinds In Europe the 
Scotch fir (I\nm syhe^tria), the spruce (Pm a erceha)^ th(7 
poplar (Popultcs alba), aiicl the asj)tn (Populm tremulo) 
are the timbers pnncijially employed, and in America the 
black spruce (Picea mqra), the hemlock (Tmqa Cana-^ 
densis), the poplar (Populus qrandidentata), iiid the aspen 
(Populvs tremuloides) There are two kinds of wood pulp 
prepared for paper manufacture, one prepared me clianically 
and the other chemically The former is obtuned by 
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disintegrating the wood entirely by means of machinery of timber of various kinds for this purpose has enormously 
Without the use of chemicals, and is, as may readily bo increased, so that wood pulp has grown to be one of the most 
understood, a very inferior pulp, only used in the cheapest important fibres for paper making purposes There are two 
sorts, for news papers, Ac. In the manufacture of methods in use, known respectively as the soda or alkaline 
chemical wood pulp very great advances and improve process and the sulphite or acid process, according as soda 
ments have been made since 1880, and the consumption or sulphur (or rather sulphurous acid) forms the base of 



Fio 2 —Sinclair Eaparto Boiler 


the reagent employed Trees of medium age are usually into small cubical chips about ^ to f inch in si/e by a 
selected, varying from seventy to eighty years* growth, and revolving cutter The chips are then bruised by passing 
running from 8 to 12 inches in diameter They are felled them lietwecn two heavy iron rolls, to allow the boiling 
in winter, and arrive at the mill in the form of logs about solution thoroughly to penetrate them, and are conveyed 
four feet long Aftt r being freed from bark, and the to the boilers over a sereen of coarse wire cloth, which 
knots taken out by suitable machinery, the logs are cut separates out the fine sawdust as well as any dirt or sand 





Fio S — “ Press© P^te or Half stufl Mat hin© 


Tfi the soda process the wood is boiled in large revolving of a solution of sulphurous acid combined with a ceitain 
or upright stationary boilers for about seven or eight amount of base, cither magnesia or lime As the acid 
hours, in a smiilar manner to esparto and straw, though it reaction of the bi sulphite solution would attack any 
requires much severer treatment The steam pressure exposed ironwork with which it comes in conbxct, it is 
vanes from 90 B) to as much as 150 fi) per square inch, necessary that the boilers in all eases should lie lined with 
and the amount of soda required is about 16 per cent of lead The typo of boiler employed varies according to the 
NagO, estimated on the barked and cleaned wood Tlic process adopted The principal patents connected wnth 
essential feature of the sulphite process is the employment the sulphite process are those of Tilghman, Ekman, 
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Francke, Ritter Kellner, Mitscherlich^ and Partington, 
riit HubHequont o|)eration8, in both the acid and ali^line 
procesHCH, of washing, bleaching, and straining the pulp, 
arc all very similar to those described for esparto, and 
r( quire no further particular description Wood-pulp pro- 
duced by the sulphite process differs in a marked degree 
from that made by the soda process the fibre in the 
form( r case is harsher and stronger, and pajiers made from 
it are characterized by their hardness and transparency, 
whereas those made from soda pulp are softer and more 
mellow in handle, corresponding in some way to the 
difference between linen and cotton hbres Each class 
of jmlp IS largely used, both alone and mixed with 
other materials, the choice depending iii)r)n the class of 
]>aj>er desired 

Fibres like jute, hemp, manila, <kc , are chiefly uaeil 
for the manufacture of coarse papers where strength is of 
more importance than apjiearaiui, such as wrapping 
pajKsrs, paper for telegraph forms, <lc The boiling 
processes for them are similar to those used for esparto 
and straw 

Th« alkaline liquors or lyes in winch lags, esparto, and other 
paper making materials had been boiled, were formerly run into 
^ the nearest waioi course but now, partly because it is 

iriHistod UTKiii by the Rivers Pollution Acts, and jiartly 

covery |,(oau8o the recovery of the soda can be maae re 
mumiitivo all these liquors are preserved and the soda they 
( on tain nlili/ed One ol the best and most economical of the 
siriiplo recovery plants is that invented Iw Porion, a French 
<hstillir and named after him (See, for deseiiption and 
illustration, Fncy Bnt vol xviii p 22Q ) It is o])en, however, 
to the objection that the whole of the suhihur in the coal 
<mj)loyed lor the furnaces finds its way into the recovered soda, 
ana forms sulphur com[iound8, thus reducing the value of tin 
ash for boiling purposes , m addition, a considerable amount of 
soda IS volatilized duiing the evaporation and the percentage 
of recovery is reduet d By the application of the system of 
multiple offt ct evaporation to the recovery of waste liquors those 
drawbacks disappear, and an important cliango has boon made in 
the soda reeoveiy plant of the paper mill This system of 
multiple etfeet evai»oration, originally introduced by M Rillieux 
has been perfected by the luvtiitioii of Mr Homer T aryan, ol 
Toledo, Ohio, USA Th( ^ aryan evaporator was originally 
applied in the United States to the eoneeutratioii of the waste 
atkaliue liquors of paper mills , it then eanio into extensive use 
for the manufacture and refining of sugar, the production of 
glucose and a variety of other juirposcs fhi principle of 
multiple effect evaporation is to utiliri the latent boat of a 
vapour given off from a liquid under a certain piessuro to 
vaporize a further quantity or the liquid undi r a jiressure mam 
tamed by meehamcal moans below that of the first The 
essential feature which distinguishes the Yaryan evaporator 
consists m the boiling of the liquor to he treated while it is 
passing through a senes of tubes, which (.onstitute a coil and are 
heated externally by sttain or vapour Ihi quantity of liquor 
tntermg tliecoil is so conti oiled that it is only peimittod jiartially 
to fill the tulxs, and thus leaves room fur the instantaneous 
libiration of the vapour and its fret escape As the liquor 
descends fiom tube to tulx, it heeomts eoiitintiated and reduced 
111 volume until ultimately it passes into a ‘separator, where it 
impinges on a i»lato or disc which eaust s a eomph to separation ol 
the vapour ami liquid each then passes on to the next “effect 
tlie lupiid through the second coil of tubes and the vapour to the 
chamber enclosing them 1 liis combination of a senes of tubes 
or I oil and separator, constitutes a vessel or “effect, and the 
evaporator consists of a series, usually thrio or more, of these 
vessels, one aho\ t the other The vital feature, it will be under 
stood, IS llieielore that the latent heat of the original steam, 
after performing its function m the first effect is passed on to the 
soeoiid and then to the third or more effects, in each of which an 
equal amount of work is done before ])assmg to the final con 
denser, where a vadium is mamtamed Thus, if the total 
tomperatiirc ho dn ided three times, the result is a triple effect if 
tour times, a quadruple effect Taking an evaporation of 10 It) 
of water per pound of coal a single effect apparatus will evaporate 
10 lb of water, a double effict 20 lb, a triple effect 30 lb, and so 
on The liquor to be com entrated is pumped from the storage 
tanks to the top or first effect of the Yaryan apparatus through a 
senes of multiple effect heaters, corresponding to the number of 
< ffects in the machine, by means of which the liquor is heated to 
as near the boiling point as possible of the liquor m the tubes 
of the first effect Live steam is introduced into the chamber 


surrounding the tubes of the first effect, and from the separator 
of the last effect the concentrated hq[Uor is pumped to the 
incinerator Any form of incinerating Iiearth can he used in 
conjunction witli the multiple effect evaporator, but one very 
suitable to the continuous work of, and the high degree of con 
centration pioduced by, the Yaryan machine is that known as 
the Warren rotary furnace This consists of a revolving iron 
cylinder lined with brick, about 12 feet long by 10 met m 
diameter The lining being 6 inches thicker at the inlet than at 
the discharge, the interior of the furnace is conical in form, so 
that the ash gradually works forward and is eventually dis 
charged fully burnt into trucks for storage, or on a travelling 
bana, and so earned automatically to the dissolving or lixiviating 
tanks The strong liquor runs in at one end in a slow con 
tinuous stream , by the rotation of the hearth the burning mass 
is earned up the sides and drops through the flame again to the 
bottom, much in the same manner as rags do in a revolving duster 
In this way all the labour required to stir the ash of the ordinary 
hearth is dispensed with, and the burning material comes con 
tinuously in close contact with the flame, a complete and 
thorough combustion being the result The fire box is situated 
at the delivery end of the furnace, and is mounted on trucks so 
that it can be run back when cleaning or repairing the brickwork 
The waste heat is utilized in raising steam in a steam boiler sot 
behind the furnace, and finally in heating the weak liquor before 
concentration 

Paper making proper, from prepared pulp, whether of 
rags, Lsjiarto, wood, or other raw material, may bo said to 
commence with the operation technically known 
as “boating,” which is carried out in one of the ** 
various forms of beating engine or “ Hollander ” Tlu 
object of the beater is to recluce the fibres to a length 
suitable for the class of pajier to be made from them, and 
also to beat or bruise them into a stiff pulp of sufheieiit 
consistency to absorb and carry the water necessary to 
felt them together on the wire cloth of the paper machine 
This operation is one of the most important and most 
delicate processes in the manufacture, requiring c\ 
penence, skill, and careful manijiulation Not only does 
every class of fibre demand its own special treatment, 
but this treatment has to be modified and varied in 
each case to suit the qualitus and substances of the 
Iiajiers to be made from it One form of beater has 
already been referred to in Enry Jirit vol xviii p J20 , 
but engines of quite a diffeient construction are now ustd 
largely in Anitrican mills, and also to some extent in Oreat 
Britain These are known as “refiners,” and the most 
important forms are the Joidan and Kingsland beaters (so 
called from thi names of the inventors), or modifications of 
them 

The first (Fig 4) consists of a conical plug or roll fixed on a 
shaft and revolving at a high rate of speed within an outer casing 
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of corresponding shape both the plug and the casing are fur 
nished with steel bars parallel with the shaft, but set at slightly 
different angles, taking the place of the bars in the roll and plate 
of the ordinary beater This conical plug or roll can be moved 


PAPER 459 


in either direction parallel to its axis, and by tins means the 
cutting action of the two sets of bars can bo increased or reduced 
The pulp flows into the top of the beater at the smaller end of 
the cone through a box provided with an arrangement for 
regulating the now, and msos out through an opening in the 
casing at the other end The roll or plug revolves at from 350 
to 400 revolutions per minute, and requires a power to drive it of 
from 25 to 40 h p according to the work done, and one engine 
IS callable of pasmng as much as 1000 lb weight of dry xmlp per 
hour The Kingsland beater consists of a circular box or casing, 
on both inside faces of which are fixed a number of kmves or bars 
of steel or bronze , inside the case is a revolving disc of metal 
fitted on both sides with corresponding and similar bars The 
contact between the revolving and stationary bars can be rogu 
lated, as in the Jordan engine, to give the required amount of 
beating action on the pulp The renner is essentially a finishing 
process as an adjunct to tno beating process proper The advan 
tages to be derived from its use are twofold, viz , a considerable 
saving in the time occupied in beating, and the production of a 
more uniformly and more evenly divided pulp, particularljr where 
a mixture of dfifferent fibres is used By tlie use of the refiner the 
time occupied in the beater can be reduced by nearly one half, 
the half beaten pulp passing through the refiner from the beater 
on its way to the paper machine It is not, however, generally 
employed for the best kinds of ^mpor 

Dunng tho operation of beating various materials and 
chemicals are added to the pulp for the purposes of sizing, 
loading, colouring, <fec Papers for writing and 
^ ^ most of those for printing purposes must be 

rendered non-absorbent of ink or other liquid applied to 
them, or they would partake of the nature of blotting 
paper To effect this some form of animal or vegetable 
size or glue must be applied to the paper, either as a 
coatmg on the finished web or sheet, or mixed with the 
pulp in the beating engine The latter, which is known 
as “ engine sizing,” consists in filling up the interstices of 
the fibres with a chemical precipitate of finely divided 
rosin, which, when dried and heated on the cylinders of 
the paper machine, possesses the property of being with 
difficulty wetted with water Except in the very best 
qualities of i>aper, it is usual to add to the pulp a certain 
quantity of a cheap loading material, such as china clay 
or kaolin, or pearl -hardening, a chemically precipitated 
form of sulphate of lime The addition ol such loading 
material to a moderate extent, say 10 to 15 per cent, is 
not entirely in tho nature of an adulterant, as it serves to 
close up the jiores of the paper, and for ordinary writing, 
printing, and lithograjihic papers renders the material 
softer, enabling it to take a much better and more even 
surface or glaze But if added in excess it is detrimental 
to the strength and hardness of the sheet Most materials, 
however well bleached, have a more or less yellowish 
tinge , to correct this, and produce the desired white shade 
in the i>aper, certain quantities of red and blue in the 
lorm of pigments or dyes must be added to tho pulj) 
The blues usually employed are ultramarine, smalts, and 
tho aniline blues, while the red dyes aie generally prt- 
parations of either cochineal or tho anilme dyes in 
addition to these two colours, otheis are required in tlie 
manufacture of papers of different tints, and with one oi 
two exceptions they must be mixed with the pulp in the 
boater 

There are two distinct processes of producing the finished 
paper from the pulp, known respectively as “ hand made ” 
and “ machine made ” Hand made paper, ex- 
macZr/ii 0 certain of the best classes, has been 

almost superseded by machine-niadi , the expense 
of manufacture and consequent high price rendering it too 
costly for ordinary use , the entire process on the machmo 
occupies at most a few minutes, which in the ordinary 
state of the weather could not be done by hand m less 
than a week The paper-machine consists essentially of an 
endless mould of fine wire-cloth, on which the pulp floTvs 
and on which a continuous sheet of paper is formed , the 


sheet then passes through a senes of rolls and over a 
number of steam heated cylinders until it is dry It ntn d 
not be further desnibed here, as details and illustrations 
may be found in the article m the ninth edition of this work 
(vol xvm ), where also the other remaimng processes of gla/ 
cutting, and sheeting are noticed Pajx,! machines arc 
now usually driven by two separate sham engines Tlu 
hrst, running at a constant s|)eed, drives tht straintrs, 
pumps, shake motion, , Mhile tlu second, working the 
paper machine propei, ^a^les m speed according to the 
rate at which it recjuiies to lx. driven The j>ower con 
surnod by the two engines will avemge from 40 to 100 
h p The drying cyhndeis of the pa]>er machine form x 
convenient and economical condenser for the two steam 
engines, audit is customary to exhaust the diiving engines 
into the drying cylinders and utilize tho 1 itent heat in the 
steam for drying tho paper, supplementing tho supply 
when necessary with live steam Tho speed of tho 
machine has frequently to be altered while m motion 
An alteration ol a lew feet per minute c<in be effeeted 
by changing the driving speed of the steam engine 
governor, for a greater change, the machine must be 
8top|)ed and other driving wheels substituted Arraiigt 
ments are made in the driving gear by which tho various 
parts of tho inaehino can be slightly altered in speed 
relatively to one another, to allow for the varying contrac 
tion or expansion of the paper web for different kinds and 
thicknesses of paper The average speed of a pa])er 
machine on hnt wiitmg papers of medium weight is from 
60 to 90 feet per minute , but for i>rinting jiaptrs, news 
pai>ers, , the machine is driven from 120 iij) to os 
much as SOO and 400 feet jxr minute The width of 
machines varies greatly in different nulls, from about 60 
inches to as much as 1^0 inehes wide Mills running on 
higher classes of p ipcrs as a rule use narrow machines, as 
these make a closer and moie even sheet of paper than 
wider ones, but for the cheaper and commoner qnalitits 
tho wide machines are in vogue, as the cost of labour, 
iLc, per ton of papei turned out is eonsid ti ably reclue td 
The weight of paper that a machine can produce will of 
course deixnd u])on its width and sj>eed, and the thickness 
of tho web of paper , on line writing }>aj)ers an average 
machine will mike from 20 to 40 tons j)er week, while 
for common printing and news pa])eis the weekly output 
will amount to as much as 50 or 70 tons 

With the enormously increased production of paper and 
the great reduction in price within recent years, due to 
the growing demand for cheap literature and 
publications, it has been found that the “science” 
of paper making has scarcely ad vane ed with the 
same rapid strides as the art itself M though a sheet of 
pa|xr made to-day eliffers but little as a fabric from the 
pajiers of earlier e}K)chs, the introduction of new anel 
cheaper forms of vegetable fibres and the auxiliary methods 
of treating them uj) to the jioint of putting them together 
as a sheet of pa]>et have caused a great change in the 
ejuality, strength, and lasting power of the manufactured 
article The undue introduction of excessive quantities 
of mechanical or ground wood pul[) in the peiiod 1870-80 
into the cheaper qualities of printing papers, jiarticularly 
111 Germany, first drew attention to this matter, since 
it was noticed that books printed on pajier in which 
much of this material had been used soon began to dis 
colour and turn brown where exposed to the air or light, 
and after a time tho paper became brittle Ihis im 
portant question began to be scientifically investigated 
in Germany about the year 1 885 by tho Imperial Testing 
Institution in Berlin A scheme of testing papers has been 
formulated and officially adopted by which tlie chemical 
and physical properties of different papers are compared 
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and brought to numcncal expression The result of these 
investigations has been the fixing of certain standards of 
(quality for papers intended for different purposes These 
qualities are grouped and defined under such heads as — ^ 
Sirtngth^ expressed in terms of the weight or strain 
which the paj^er will support , 

Elantictty and texture^ measured by elongation under 
strain and resistance to crumpling or rubbing , 

Bulky expressed in the precise terms of siiecific gravity 
or weight jier unit of volume 

Of not less impoitance are the qualities which belong 
to pajier as a chemical substance or mixture, which are 
(1) Its actual comjiosition , (2) the liability to change 
under whatever conditions of storage and use it may be 
subjected to For all papers that are to bo used for any 
permanent purpose these physical and chemical qualitic s 
must come more and more into practical consideration, and 
ultimately rank as regulating the consumption and pro 
duction of papers I or fuller information on this subject 
the rearlcr is itferred to the Mitieilungm der Komgkchen 
} erBuchfi Anstalfy Berlin, 1885 and onwards, and to the 
report of the (ommittee of the Society of Arts on the 
‘‘Deterioration of Paper, London, 1898 

British Paper trade — llie Ihrectory of Paper malers for 1899 
shows that in Fn^jland and Wales there were 206 makers, employ 
lug 441 maohuRs , in Scotland, luakere and 114 maohinee , in 
Ireland, 8 makiru and 12 maohineH These fguroa include dl 
makers of hand made paper, using 154 vats, in Lngland , and 2 
makers, 4 vats, in Scotland A rough estimate of the amount o( 
capital embarked in the industry may bo formed on the basin 
that average mills would represent from £20,000 to £30,000 ptr 
machine The lollowmg figures, abstracted from the Board ol 
Trade returns for the year 1899, give the amounts and values ot 
the imjjorts and exports of paper and paper making materials for 
Great Britain — 



Imports 

Exports 


WeiKht 

taluo 

Weight 

Valm 

Paper and boards 

Cwts 

6, <507, 079 

A 

\ 724,254 

Cwts 

71,757 

A 

929,570 

Rags 

Toiiii 

20,617 

174,661 

Tons 

65,041 

341,749 

sparto 

■Wood pul])— 

C henucal 
Mechanical 

207,601 

196,926 
218 180 

806,351 

1,441,809 
547 897 
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tioal Paper viaktny London 1894 — Cross and Bevan Be 
port on Indian I ihres and Iibrous Substances Loudon, 18^7 
Cellulose Loudon, 1895 , Text book of Paper making london, 
1888 — Davih The Manufacture of Paper Philadelphia, 1886 

— Duoiisdi Ihe Papiennaschine Brunswick, 1878 Papier 

fabrikation (with atlas) Weimar, 1881 — Griffin and Littif 
The Chemistry of Paper making Now \ork, 1894 — Herzbeuc 
Papier prUfung Berlin, 1888 (English translation by P N 
Evans, London) — Hofmann JIandbueh der Papierfabrikation 
Berlin, 1897 — IIoykr labrikation des Papiers Brunswick, 

1886 — Kiiif HNFU Das Papier (liandbook appearing since 1897) 

Bibcrarh — -MtniFU Die labinkation des rainciSy 4th edition 
Berlin 1877 — “ La labrication du Papier ot du Cai ton, Bibho 
thlque Seientifigue Industrielle et Aqricole des Aftset MitierSy viii 
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Die Holzst off ode) Ifohschhfffahrikation Berlin, 1898 — Spans 
Fncyehpadia of Aits and Manufactures^ “libroiis Substances 
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Rosin, Pioc Inst C A , ^ol xcl, London, 1887 — Paper 
makers* Monthly Journal london, since 1872 — Paper tiade 
lournal New York, since 1872 — Papier Zeitung Berlin, since 
1*^“® (j W w) 

Paphos. Soo Cyprus 

Paragruayp an inland republican state of South 
America, Ijing between 20 16' 14" and 26 31' S and 
54’ 37' and 62’ W It is bounded by the territories 
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of the Argentme, Brazilian, and Bolivian rapubhes^ 
but the frontier line towards Bolivia has not yet been 
defimtely fixed The river Paraguay, running from 
north to south, divides the territory of the republic into 
two sections, the eastern section, or Paraguay Oriental^ 
bung the more important The country as a whole is 
not well known Outside the valley which stretches from 
Asuncion, the capital, to Villa Encamacion, and away 
fiom certain frequented roads leading to the yerhalesf^ 
there are few routes familiar to travellers The westerh 
region, ealled the Gian Chaco, is to a large extent un- 
explored The area comprised within the limits of the 
republic is estimated at about 97,700 square miles 
According to the census of 1900, the population numbered 
635,571, including an estimate of 80,000 for the Indians 
of the Chaco The great majority of the inhabitants are 
of Indian descent, with very slight traces of foreign blood 
in their veins Civilization has not made much progress, 
and the quaint habits and customs of the people havp 
little similarity to those in the more advanced neighbour- 
ing republics By niture the country people are gentle 
and patient, merry and smiling As a general rule the 
Paraguayans are indolent, csjiecially the men Climatic 
conditions obviate the necessity of any superfluity of 
clothing. A cotton cliemise, and a white manta wrapped 
m Moorish fashion ovei head and body, constitute the dress 
of the women , a cotton shirt and trousers that of the men 
Boots and shoes are worn only by the upper classes The 
common language of the country is Guarani, although in a 
few districts Tupi is spoken The country people as a rule 
unde 1 stand a little Spanish, if living near any trading centre 
In 1891 a group of Australians, imbued with Socialistic 
tindencKs, obtained a concession of 30 square leagues of 
land — about 135,000 acres — from the Paraguayan Govern- 
ment, and a number ot immigrants from Australia settled 
on this tr ict These colonists laboured under the condi- 
tion that all property should be held in common “ New 
Austialia^^ did not, however, prove a sueiess Disputes 
arose, and m the following year the ])ro]ect was abandoned, 
the land rf verting to the Government Thirty of the 
colonists with their families, m all ninety three persons 
agreed to stay and found a new settlement to bo called 
“han Cosine This oxpenment has succeeded somewhat 
better than the first, the settlers gaining a living bj 
growing fruit and vegetables and occasionally working for 
■wages when occasion offers Another colony was founded 
with 1 50 Sicilian families, but this is by no means in a 
satisfactory condition Immigration is small and docs 
not mereast In 1892 there wore only 539 immigrants, 
m 1897, 197 , m 1898, 337 , in 1899, 340 , and m 1900, 
170 The towns are few, small, and backward Asuncion, 
the capital, with about 24,000 inhabitants, has neither 
water nor drainage works, and the streets are lighted with 
kerosene lamiis placed at long intervals apart Other 
towns are Concepcion, with 6000 inhabitants , Villa Bica, 
With 8000 , San Pedro and Villa del Pilar, with 400() 
each, and Villa Fncarnacion, with 3000 The munici- 
palities are all poor, and unable to bear further taxation 
for public works. 

Administration — The country is divided into 84 departments, 
grouped into 24 political distncts, and the political constitution 
of 1870 18 still in force lor the administration of justice there 
18 a High Court, with lower tribunals and local magistrates 
accredited with judicial poi\ers The criminal courts are in 
eflicicnt and dilatory, and crime as a rule is most inadequately 
punished The death jionalty nominally exists, but is rarely 
earned out The civil courts arc corrupt, and most tedious in 
proccuiuro The civil and criminal codes of Argentina, with a 
few modifications, have been adopted by Paraguay The police 
system can hardly be said to extend beyond the cities, the ex 
pense of providing proper protection for life and projierty in the 
country distncts being beyond the resources of the Government 
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Rehgwn lMlru,ciion — Tho Paraguayans adhere to the 
tenets of the Roman Catholic religion, implanted among them by 
the Jesuit missionaries in tho 16th century, but they understand 
very little about religious principles Education is in a most 
backward and neglected condition Compulsory attendance at 
the schools for afl children is nominally tho law, but is never 
enforced According to the ofiUcial returns, there are i i8 public 
and private elementary schools, with a staff of 680 tea( hers and 
23,000 enrolled pupils The actual attendance of childun, how 
ever, does not exceed 12,000 The selection ot tho teaching staff 
IS made without any regard to the capabilities of the applicants , 
salaries are on a \ ery low scale, and frequently many mouths in 
arrear At Asuncion a national college has been established 
with a staff of 15 professors, and 205 students were enrolled m 
1898 The educational value of tho college is not great There 
are also an agricultural scliool, supported oy the State , a school 
of arts and sciences, founded by tlie Sicilian Inars , and a seminary 

Defence — 1 he army consists of 1 battalion of infantry, contain 
ing 1000 men, 2 squadrons of cavalry, with 1500 men, and 
1 battery of artillery, with 750 men , total, 8250 men There is 
also a national guard which may bo called out in any emergency 
Every Paraguayan between the ages of 20 and 50 is bound to 
serve The republic has l gunboat with 4 guns, and 2 steam 
launches 

Ftimnoe — The financial situation of the Paraguayan Govern 
ment has been a source of anxiety foi many 3 cars In 1885 
after interest had been unpaid for 11 years on iJonds amounting 
to £1,505,400, an agreement was made for the issue of new sciip 
to tho value of £850,000 in quittance of all claims foi capital and 
arrears of interest, certain public lands being also coded to tho 
bondholders as compensation for tlnir losses In 1892 tho 
Government again defaulted, and in 1895 an arrangement was 
made for a reduction of the rate of intorost, for the funding of 
tho arrears, and for the creation of a sinking fund The Gov ern 
inent wore unable to meet their obligations under tlie new 
contract, and in 1898 the outstanding amount had nstn to 
£994 600 sterling Provision has now been made for tho service 
of this foreign debt, and the authorities hav 0 been able regularly 
to meet the service of the coupons Besides tho London d( ht, 
there are many othtr olaiins on Paraguay Tho national obhga 
tiona are briefly set forth 111 the following statement as they 
stood at the end of 1898, gold debts being converted at tho rate 
of $5 to the £, and the currenc y debts at the rate of $40 to the £ 


Gold Debts — 


London debt 

Brazilian debt 

Arrears of interest 

Argentine debt 

Arrears of interest 

Argentine National Bank 

General bonds 

Paraguayan Central Railway Company 

£991 640 
1 792 0J7 
183,256 
2,026,727 
667,957 
8,517 
500,000 
429,471 

Total gold 


£6,592,606 

Currency Debts — 

Notes in circulation 
Internal bonds 

Floating debt 

$9,875,000 

702,093 

567,258 

£246,876 

17,552 

14,181 

Total currency 

$n,144,J51 

£278,608 

Total debt 


£0,871,213 


The revenue of tin lopublic is <linv(d mainly from import 
duties, and tho most impoitant branches of expenditure are the 
salaries of public ofhoials, the armv public instriution and debt 
The receipts and expenditure in 1891 and in each of the years 
1896-99 were as follows — 


1 ears 

Rocei])ts 

Expenditure 

Keceipts 

ExiMsndlture 


$ ( urrency 

$ Curn ncy 



1891 

1,847,717 

2,485,203 

£11,190 

£62,130 

1896 

5,832,867 

6,526,518 

145,820 

163,160 

1897 

4,200,009 

6 852,334 

106,000 

171,308 

1898 

8,977,299 

8,441,275 

224,430 

211,032 

1899 

9,866,000 

8,122,139 

246,050 

203,054 


The conversions in this statement are only approximate, the 
currency dollar being taken at 6d for each of the years Tho 
import and export auties in 1899 amounted to $7 996,440, and 
various taxes and contributions to $1,869,560 The estimated 
revenue for 1900 was $8,065,781, and expenditure $8,122,179, or, 
approximately, £201,640 and £208,050 
Industry — The principal industries of the republic are the ciilti 
vation and i>roparation of yerha maU (Paraguayan tea), cattle 
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farming, fruit growing, tobacco planting, and timbei cutting 
1 erha tnaii classihcd os Ilex para QutxyensiSy is a slii ub The leaves 
are stripped, withered, idled, and sorted, then packed in sacks and 
exporteti to Argentina for sale This Paiaguayau tea is used in 
place of the oidmary tea or coffee in many ]>ttits of South 
America Medical experts stale that tlio bovtrage mluscd fiom 
the lea es has a stimulating clloct, and is also slightly diuretic 
The total amount cxpoiicd from Pariguay in 1890 vv is 5141 tons , 
in 1897 the total was 6518 tons and in 1898 7000 tons The 
value of the yciba exports d m 1899 was £97, >60 1 he iiiajoiit> 

of tho yerhale^ (tea jdantations) vvcie lornurly tlu piopcrt} of 
the national Goveriimtiit, hut of Ivtt y»ais piivate iiiitijuise has 
stepped in and bought 01 lta‘<cd tlu nlantations An important 
feature about yerha mat6 is tho small <\pcuHt iiciessaiy for its 
]>ioduction, and the cheap iat(, not with standing tho high taiill 
on Its importation, at which it can be placid on tie Aigciitine 
market as compared with ordinal y tea 01 Uia/ihui coilu 

Thi cattle industry comes next in impoitinci Tlu numbci 
of animals is said to oxciid 2,500,000, but cMut liguios are 
uuobtainabh Hitherto the suiplus stock his only tound an 
outlet m tho dt mauds for local consunijition, 01 foi the value ot 
tho hides for export The animals aic small, hut Duihiin and 
Hcrefoid bulls an being introduced fiom Aigi ntiiia to improve 
and filial go tho bned The increase in the hcidsot nicnt ytars 
has caused tho owners of saladero ostabhshmi iits in Argentina 
and Uruguay to tiy the woiking of fai torus in laiaguay for 
the pre])aration of tasajo (jtiktil beef) and tlu maiiiilactiiro of 
extract of meat — the first for the Bra/ilmn and Cuban maikcls, 
tho latter for luiopcan (onsumption Tlu numbci of horses is 
estimated at 200,000 donktys 20,000 yaks 10 000, pigs, 
50,000 and sheep and goats, 210 000 Both glasses and cliinato 
arc against slice p farming on a largo scale 

The fruit trade is confined to tho exportation of oiangcsand 
pine apples to tho Buenos Aiies, Rusaiio, and Montovideaii 
markiis Tlu orange giovtsan uncultivati d, but ^loldabuiid 
aiitly Tho domana for oiangis is so large in Aigcntiiia that 
a ready sale could bo found for a mncli larger quantity than 
IS now cxpoited Both climate and soil in Taragiia) could bo 
turned to useful ]>urj»osn for the cultivation of m iny tropical 
fruits and vegetables for sale in Argentina and alieady some 
attempts are being made to develop a tiado 111 this direction 
lobacco, although of inferior quality, is giovvn to a considerable 
extent the total production for 1900 being about 280 tons, about 
one eighth of which was oxpoitod This mdustiy might be largely 
increased in value if moiu attention were devoted to cultivation 
and cuiing 

The forests are a source of wealth as yet scarcely tone bod and 
abound 111 such valuable timbers as quebracho icelar eurupcj 
lapacho, and urundov The diftuulty and cevst of transpoit at 
pusent block the ciovolopmont of this inehistry In Buenos 
Aires, whcie tho domanel foi lumbei is constantly inci easing, it 
IS found cheaper to import from North Amoiica or Europe, 
a distance of 6000 miles rather than from Baraguay less tlian 
1000 miles distant In oidei to remove this anum dous condition 
of affairs, it is necessary that the great wateiwav formed by the 
Hio elo la Plata, the Parana, and the Paraguay should be properly 
utilized 

The development of the agricultural and pastoral iiielustne s is 
e neouraged, and land is assigiicel to colonists hy the (tovernment 
In 1897 there wore sev en agne iiltuial se ttle me nts with altoge ther 
about 10,000 ttcics under cultivation The climafe is enervat 
iiig and otherwise there is 110 gnat indue cnie nt for Euiopean 
emigrants to go to Paragua}, since the best portion of the national 
lanels is already in tlie hainls ot private individuals During the 
year 1899 the Anglo Paraguayan Lanel Company, the owners of 
the land ceded to tlm bondholders sold 11 leagues (51,600 acres) 
at puces vaiying from £250 to £1000 pci league 

Commerce — Tue commercial situation ot Paiaguay has iin 
proved somewhat in consequence of tho investment of some small 
amounts of foreign capital in industrial enterjinsc 1 he principal 
articles importcci are textiles, hardware, wines rice, flour, canned 
goods, and general previsions tho exports are yerha matd, hides, 
wood, oianges, haii, tobacco Most of the tiado is with Buenos 
Aires 01 Montevideo direct dealing with Eurojic being the tx 
ccption Tho values since 1895 have boon — 



lHt)5 

1S0( 

1S97 

1898 

ISOl) 

llKM) 

Tiniiorts 
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The textiles are mostly of British origin the wines are from 
J rance A promising trade was done witli tin adjoining Brazilian 
state of Matto Grosso for some time, unde r the t« mis ot a treaty 
allowing free trade w ith that province of Brazil Ini S98, how ever, 
this arrangeme nt vv ith the Brazilian faoverimicnt was rescinded, 
and business between Paiaguay and Matto Grosso came to an end 
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Whilst the commerce of Paraguay is extremely limited, it is, on 
ih( whole, fairly sound, aud promises to increase in \ olumo 

CommumccUumt — There are two lines of passenger steamers 
plying between the jtort of Asuncion and Kio de la Plata, each 
of which runs one steamer weekly There is also a fortnightly 
St rvicc of the Brazilian Lloyd s boats (cargo only) between 
Montuvidoo and Conimba, calling at Buenos Aires and 
Asuiuion In 1898, 418 o< can going vessels and 7'>0 (casting 
vtsst Is ontcrid at the ]>ort of Asuncion, and 408 ocean going and 
706 ( casting jressels cleared There are some fairly good i^aggon 
roads, and the Gove rnment approjiriatos annually a considerable 
sum lor their extension Th( transport of heavy goods is effettod 
by bullock carts of antiquated type In the capital there aie 
half a doztm public vehicles and three private taniages The 
only railway undertaking is that of the Paiaguny Central 
Railway Company The total length of lino opin to traftic is 
106 miles An extension has Ixcn ])ro)etted lor soino years, 
but the failure of the Government to pay th( guarantetd mteitst 
on the capital ol the company has Inthertu prevented the acooni 
plishmcnt of the work A sUani tiainway tonnoets Asuncion 
with San Loreii/o, 20 miles distant and iiorso tramways run 
through the stioets ot the lapital In 1900 the lailw ay earned 
624,741 pasH( iigers and 7^ 60 i tons of gucxls , thouccipts being 
$1,608,037 (or about X39 200), and the working expenses about 
79 per cent The tnmway (arned 870 546 passengds iii 1899 

Post and Tehgrnph — l^iiaguay ontmd the Universal Postal 
Union in 1884 In J890 tliin were 139 |K)st ofheos m the country, 
and in the same ytar 1,254,864 pieces of mail matter wen handkd 
i our telegraph hues, of a total leiigtli of about 485 miles, conmet 
Asuncion with other towns, and a submarine cable hn( X'Uts tin 
u public m (ornmuiiKation with the icst of the world by way of 
Corruntos Ii 1869 tho inland tok grams niiinbcrcd 18,925, and 
tin international, 39,458 Telephone services an in operation at 
Ahuih ion and at ( oncejaion 

Moneif ami ( irdit — Tluio are three b inking (omjianus, oik 
of which 111 1898 paid a divKhnd at the rate ot 18 pci 
((lit on a capital of $1,000,000 currency The capital invested 
in woiks for the development of the lesounca of the countiy 
IS mostly foreign Iho throe Biitish compaiuos (railway 
tramway, and land) have invested altogcLlnr about 
Xl, 430, 000 , a Belgian syndioate, working ytrhalcs^ cattle 
ramhcM, Ae , X60,000 , and a hreuch company, lor luiscellaneous 
investments X72,000 The money invested in private trading 
concerns probably amounts to about XI, 000,000 

The money in cireulalion at the end of 1900 consisted almost 
entirely of 2 000,000 jjaywr (X300 000) Iho gold dollar (4 
bhilhngs) in 1900 was at a premium avei aging over 800 per cent 

H nqhii and Meamrt^ - The mctrie system is ofhcially adopted, 
hut the weights in eoinmon use are the foaeWa (2026 lt>), the 
quintal (101 4 lb) the airoha (25 35 Itv) the hbra (1 014 lb), and 
the 07isa ( 0616 Hi) The unit for liquid iiuasme is the cuarta 
( 1665 gallon) , that lor dry measure, the almud ( 66 bushel) 
llic land measure is the Uqua (2 689 links) 

(V\ W K I 1 A K ) 

Eeceiit Political Ihsioty — The model n political history 
of Paraguay daks from the death of Don h lancisco Lopez 
m 1870 Suc( coding his father, Don Carlos Lopoz, as 
President in 1862, he made no pictonce of governing the 
country aetording to the? constitution of 1844, but arro- 
gated to himself absolutely autocratie powers In 1864 a 
dispute aiose between Lopez and the Brazilian Govern- 
ment The Paraguayan dietator, lu order to enforce his 
demands, marched an army through Argentine territory 
for the purpose of iinading the southern proviiiees of 
Brazil, and oteupied the town of Uruguayana in Rio 
Grande do Sul This act induced the Governments of 
Brazil, Uruguay, and Argentina to eombino for the 
purpose of suppressing Lojkz, whoso aggressive behaviour 
and ambitious policy constituted a constant menace to the 
three countries Tlie invasion of Paraguay then took 
phue, and a struggle involving an enormous sacrifice of 
life and troasuu lasted for five years, only ‘coming to a 
close when the Paniguavan forces weie totally defeated and 
Lojiez was killed at the liattle of Aquidaban on 1st March 
1870 During this vvaifarc evt^ry male Paraguayan 
capable of betirmg aims was forced into the fighting ranks, 
whole regiments being foimecl of boys of from 12 to 15 
years of age Nor were the women spared they were 
used as beasts of burden to cany ammunition and stores, 
and when no longer capable of work were loft to die by 
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the roadside or ruthlessly murdered to avoid any ill 
coaaequences occurring from their capture by the enemy 
When the war broke out, the population of Paraguay was 
1,337,439 souls , when hostilities ceased the total number 
of inhabitants was 221,079 persons — 28,746 men, 106,264 
women above 15 years of age, and 86,079 children 
Lopez was merciless in his treatment of his own people, 
and any attempt to evade military service was punished 
by death, as also was any evidence of hesitation to face 
the enemy When gradually the Paraguayans were 
forced to retreat, the dictator ordered every town and 
village jiassed through to be razed to the ground, and 
every living animal for which no use could be found to be 
slaughtered When the end came the country and people 
were m a state of absolute prosti ition 

After the death of Lopez, the Government was ad 
ministered by a triumvirate consisting of Cirilo Rivarola, 
Carlos LoizAga, and J()86 Diaz de Bedoza In November 
1870 a new constitution was formulated The executive 
power was vested in the hands of a President elected by 
Congrtss foi a term of four yeais, and assisted by five 
responsible mini skis — namely. Interior, Imance, War and 
Marine, Worship and Instruetion, and Foreign Affairs 
Provision was also madt for a Vue President to act in case 
of tlu ibstiue, dtath, resignation, or inability of the 
President The legislative authority was to be exercised by 
a C^ongi css consisting of two ehamliers, the Senate and the 
ChamU^r ot Deputies, elected by tlie ]>eoj)le, in the propor 
tion of one senator for every 12,000 inhabitants and one 
deputy for c very 6000, although in certain thinly popu 
latxd distuets a lesser number was requiied The consti 
tution provided that sinatois and deputies should receive 
an annual stipend of 1000 gold dollars The choice for 
President of the republic fell ujion St nor Cinlo Rivarola, 
and he was declared duly elected The constitution of 
1870 IS still in force, but the ma]oiity of the Paraguayans 
havencxci ivaikd themselves of the piivilcge of voting 
accorded to them This inauguration of new political 
conditions did not mean, hov\evci, that all was plain 
sailing for the men in chaigc of Paraguajan destinies 
The policy of Brizil had for many years leaned towards 
the annexation of Paraguay, in older that the Paraguay 
river iniglit bteonie the boundary to the south west of 
the Brazilian cmpiie Piesident Rivarola found himself 
thwarted m all clirections by Biazilian intrigues, and in 
little more than a year after his election he resigned 
ofhcc, and v\as succeeded by the Vice-President, benor 
Salvador love llanos President Rivarola had aroused 
some strong liostile feelings during his tenure of power, 
and wis shortly afterwards assassinated President 
Jovellanos completed the term of office for which Rivarola 
had lieeii originally selected, and in 1874 President Gill 
was chosen to succeed him Brazilian intrigues were now 
once more set afoot, and the opposition to this policj, 
combined with the introduction of certain reform measures 
and the suppression of many flagrant abuses, resulted in a 
conspiracy against the Pit side nt and his assassination in 
1875 Vice-President Uiiarte then assumed the I^e- 
sidency, and served the remainder of the term In 1878 
Seiior Baredo was elected, but died suddenly shortly 
afterwards, Vice Presielent Saguier succeeding to power 
A conspiracy aided by tht military element overthrew 
Saguier in 1881, and Congiess then nominated General 
Caballero to hold office De filled the position until 1886, 
when Congress eleckd iSehor I scobar to the Presidency for 
the ensuing four years The next chief magistrate was 
Sehor Gonzalez, who made himself unpopular with the 
prominent politicians of Asuncion, and was eventually 
deposed in the beginning of 1894 The story of the con- 
spiracy against him is an apt illustration of some South 
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American political methods The malcontents approached 
the pnncipal military oiheers, who gave promises of 
assistance to any movement against the President Two 
deputies were then nominated to interview President 
Gonzalez and inform him that he would be required 
immediately to abdicate his oflSce and leave the country 
They went to Government House and found Senor 
Gonzalez in his ofhee Presenting their revolvers at his 
head, the deputies delivered the message with which they 
were charged The President made no resistance, and was 
marched as a prisoner to the military barracks The 
following day Senor Gonzalez was placed on board a steamer 
bound for Buenos Aires, and instructed not to return to 
Paraguay if he had any respect for his iwrsonal safety 
Vice President Morifiigo fulhlled the duties of President 
for the few months remaining of the term for which Senor 
(lonzalez had been elected, and in November 1894 was 
succeeded by Senor J B Egusquiza, who had been duly 
nominated by Congress No noteworthy occurrences 
marked his term of ollice, with the exception of a dispute 
with Bolivia on the (piostion of the boundary, and the 
rupture of official relations with Uruguay The Uru 
guayan minister, in a des[)at(h to his Government, had 
expressed the opinion that the Bolivian claim was just 
and leasonable This despatch was, unfortunately, made 
public while the minister was absent from Asuncion On 
his return to that city the hostile demonstrations against 
him wore so strong that he vas unable to land from his 
steamer He wint back to Montevideo, the formal 
rupture of relations then took pla( e Sefior Aceval was 
nominated to the Presidency in 1898 

The dense ignorance of tlu mass of the people renders 
difficult the application of any political measures for the 
improvement of the general ( ondition of the inhabitants 
The constant penury of the Go\eniment is a further bar 
to legislation for the iinjirovemcnt of the educational 
system, the establishment of a more effective jiolice force, 
or the carrying out of any important public works Pro 
lects have been mooted from time to time for the entry of 
Paraguay into the Argentine Confederation or the Brazilian 
Union, but the idea has not been acceptable to the 
majority of the politicians who control the national 
destinies The military elemtnt is always a stumbling 
block m the way cf any genuine political reform, such a 
|>olicy virtually signifying the extinction of the |K)wer of 
the army to influence politnal events The majority of 
the population care vciy little about the composition 
of the Government as long as taxation is not made too 
onerous and the men are not impressed for military 
service (( K A ) 

Parag'uay River. See Plata, Kio de la 

Parahyba do Norte, an Atlantic state of 
Brazil, situated between 6 15' and 7 50' S and 34"* 45' 
and 38® S W Area, 28,854 square miles Population 
ill 1872, 382,587, in 1890, 497,000 It is bounded on 
the E by the Atlantic, on the N by the state of Rio 
Grande do Norte, on the W by that of CearA, and on 
the S by that of Pernambuco Capital, Parahyba, 
10,000 inhabitants, with seven churches, a treasury, and 
otW public buildings , the port, distant 30 kilometres, 
18 called Cabedelo Other towns are Ar^, Bananeiras, 
Cajazeiras, Campma Grande, Guarabira, Mamanguape, 
Porabal Souza, and Itabaiana. 

PArftltlCiribO, the admimstrative and commercial 
capital of Dutch Guiana, on the Surinam, at a point where 
the river is navigable for ships of 16 feet draught The 
town covers an area of 1976 acres, and is divided 
into SIX inner and two outer quarters, and had m 1852 
a population of only 6000, the fifth part of that of the 
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colony (30,000) In 1900 its population amounted to 
31,427, nearly one half of the population of Dutch 
Guiana A laigo immlxjr of the inhabitants of the 
colony have therefore withdrawn fiom the rural districts 
to the town, whose population is a conglomerate of 
different nations and religions For statistics of trade 
and navigation, , see Guiana, Dutch 

PetrAn^ See Plata, Rio i>e la 

PAtAn^ a city of the Argentine Republic, capital 
of the province of Entie Rios, on the river Panind, nearly 
opposite to Santa Ft , about 240 miles noitli west, in dirict 
line, of Buenos Aires, situated in H 43 S and 00 M W 
It IS the terminus of the ]»rovincial railway system, con 
necting with Concepcion in Uruguay Vaiious tuimways 
run through the city There is an important tnulo in 
lime, cereals are exported At Bajada Grandt, near 
Parand, a magnihcent whaif with all appliances foi quick 
handling of ships’ cargoes has been construcUd I’arand 
was the capital of the reoublic from 1852 to 1801 
Population (1895), 24,261 

PArAllli^ a state of Biazil, oetween 22 45' and 
26 29' H and 47 55 and 55 3 W , bounded on the 
N by S 10 Paulo, on the W by Matto Grosso and the 
Argentine Republic, on the S by Santa Catharma, and on 
the E by Sao Paulo and the Atlantic Area, 85,453 
square miles Population in 1872, 120,722, m 1890, 
626,722 The capital, Curitiba, has a population of 
about 20,000 Other towns are Paianagud (8000), Pontx 
Grossa (7000), Castro (4000), Antonina (4000), Rio Negio 
(3000), Palmeira (2500), Campo Largo, Moiretes, bio Jos6 
dos Pinhaes and Lajia, each with about 2000 There is a 
railway from Paranagud to Curitiba The princijial article 
of export IS matCf or Paraguay tea Nearly the whole 
population IS in the eastern hilf Over 56,000 of the 
inhabitants are foreigners, and 60,000 foreign boin 

PArAnASfUAf a town of Brazil, in the state of 
Parand, of which it is the principal poit Population, 
about 8000 A railway connects the town with Curitiba 
The principal aiticlo of export is nmte, or Paraguay 
tea The value of the foreign goods impoiied in 1893 
was $264,808 (gold) In 1896 about 475 vessels of 
243,000 tons visited this port, and in 1897, 431 vessels ol 
222,514 tons A line of steamers runs directly between 
Paranagua and Hamburg 

PArASitiC DiSOASeS. See Paihot oc y 

PArchirflp a town of Germany, grand duchy of 
Mecklenburg Schwerin, 23 miles south east of Schwerin 
It was the birthplace of I icld Marshal Moltke (1800-1891 ), 
to whom a monument was erected in 1876 It is an 
ancient place, with town walls, a Gothic town hall, a 
couple of interesting churches (one 1 3th century, the other 
14th century), a synagogue, and a mineral spring Popu 
lation (1885), 9726, (1900), 10,170 

PArdO BAzdn, EmiliA (1851 ), Spanish 

author, was born at La Coruna, Spain, on 16th September 
1851 Married in her eighteenth year to Sr D Josi^l 
Quiroga, a Galuian countiy gentleman, she interested her 
self m ixilitics, and is believed to have taken an active i)ait 
m the aubterianean camj>aign against Amadoo of Savoy and, 
later, against the republic In 1876 she tame into notice as 
the successful < omiietitor for a literary prize offered by the 
municqiality of Oviedo, the subject of hei essay lieing tht 
Benedictine monk, Benito Jerdnimo leijoo, a figuie of im 
jxirtaiue m thoSi>anish literature of tlie 18th century, and 
one of the glories of the province of Gain la This was fol 
lowed by a senes of articles inseited m La Cienctu Crtsii 
ana, a magazine of the purest orthodoxy, edited by Juan 
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M Orti y Lara. At this period the Sra Pardo Baz^n, 
who has iJorsiHtently published under her maiden name, 
was considered as a light among the Carlist jiarty, and 
therefore as an aggressive Ultramontane There is some 
reason for thinking that she has modified her earhcr views 
(oncerning religious and civil iiolicy, and in literature her 
progress is easily traced Her first novel, Pascml L6pez 
(1879), is a Hjrnplo exercise in fantasy of no remarkable 
jirorniso, though it contains good descrqitive jiassagcs of 
the roman tit tyjie It was followed by the much more 
striking story, Un Vta^e de Noinos (1881), m ^\hich a 
distrect aUouii>t was made to introduci into Spain the 
methods of hrcnch realism, then at the height of its 
fashion The book caused a sensation among the literary 
chcpics, and this sensation was im leased by the apiicar 
ame of another naturalistic tuh, /a Trihuvui (1885), 
wherein the influoiKe of M Zola and his school is un 
imstakaVdc MeanA^hilc, the writtr’s reply to her critics 
was issued under the title of La Cuestiihi palptianfe 
(1883), a ckvti ])ioco of rlietoiic, but of no sjiecial value 
as regards critn ism or dialt c tics The naturahstu scenes 
of El (Jmm de \ilamnria (1885) are more numerous, 
more pronouiifod, than in any of its prodef essors, though 
the authoress shiinks from the logical ajijdication of her 
theoiicH by sufiplying a romantic and mapjirojiriate ending 
Probably the f)cst of 8ra Pardo Ba/iln’s woik is emlxidied 
in I o» Pa OH de Ulloa (188r)), the painfully exact history of 
a decadent aristocratic family, as notable for its portraits 
of tyjxs like Nucha and Juhiiii as for its creation of char 
acters like those of the jiolitKal bravos IJarbacana and 
Tramjieta \ ot jHirhajis its most aliiding merit lies in 
its delightful pictures of countiy life, its |)octic rializa 
tioii of Galician scenc^iy set do^\n in an elaborate, highly 
coloured style, which, if not always ac vdeimcally correct, 
is invariably cfiective A secpiel, with the signihcant 
title of La Madte Naturaleza (1887), marks a further 
idvanie in the path of naturalism, and henceforward 
the Hra J^irdo Bazdn was universally recognized as one 
of the chiefs of the new naturalistic movement in Spain 
The title was confirmed by the publication of Insolaiidn 
and Morrtfia^ both issued in 1889 In this yeir her 
reputation as a uovelnt reached its highest j)oint Her 


later stories, La CruUema (1890), La Pnuha (1890), 
CmntoB de Amor (1894), and Area Iris (1896), though 
not wanting in simple charm, have failed to interest or 
to please It might almost seem as though her mission 
w’as ended, but her energy has led her to seek success 
in literary criticism, m verse, in liooks of travel, in lec 
tures, and in polemics To this ambitious versatility we 
owe her biography of St hrancia of Assisi, her sketches 
of the teachers of the Renaissance, her examination of 
the Russian novel, her sjieculations on Columbus, her 
discussion of John Stuart Mill’s theories concerning the 
political position of women These essays are executed 
with spirit and vigour, and they are interesting as the 
exjiression of a very individual tcmjierament, as examples 
of |)oj)ular oxi>o8ition Los Pazos de Ulloa and La Madre 
Naturaleza will outlive them, for both are characteristic 
products of an important movement 

PardubitZi the chief town of a government district 
in Bohemia, Austria, 12J miles south by west of Konig- 
gratz Population, including suburbs (1890), 12,367, 
(1900), 17,029 (estimated at 97 per cent Czech, 3 per 
cent German , 95 5 per cent Catholic, 3 j)or cent Jewish, 
and 1 i>cr cent Ihotestant) The Gothic chapel of the 
old cluttau was restored in 1880, and a new town hall 
completed in 1894 

PftronxOf a seaport town in Isti la, Austria, the seat 
of the Provincial Diet and an episeoiial see Population 
(1890), 8485, (1900), 9962, mostly Italian and Catholic 
It IS a station of the Austiian Lloyd Steamship Company 
The principal resource of the inhabitants is fishing, ship- 
building, and hiafaring pursuits The trade is chiefly 
in wine, timber, and fish It has extensive mulberry 
plantations 

Paris, a city of Illinois, USA, capital of Edgar 
count} It IS at the intersection of the Vandalia line 
and the Cleveland, Cincinnati, Chieago, and St Louis 
Railway, in the eastern part of the state, at an altitude of 
700 feet It has a level site and is regular in plan It is 
in a rich farming region, and has a large trade Population 
(1880), 4373 , (1890), 4996 , (1900), 6105, of whom 179 
were foreign born and 277 negroes 
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P ARTS, the capital of France, is situated on both banks 
of the Seine, 124 miles from its mouth, and 211 miles 
south south cost of London, in 48 50' 4 9 N and 2 20 15 F 
Its central position has always facilitated its commercial 
relations The' general character of its climate, somewhat 
(ontinental in winter and occanu m summer, has been 
moie and more closely observed since the three observa 
tones at difftrent heights on the Eiffel Tower were added 
in 1889 to the old established ones of Parc St Maur and 
Montsouris The observatory at the Tour St Jacques, in 
the very (eiitro of the city, and siiuo 1896 a munnipal 
establishment, is of special interest on account of the study 
made thei*o of the transparency and purity of the air There 
are Imrcly 100 days in the year when the air is very clear 
Generally the city is covered by a mantle of floating 
mists, possibly 1500 fett in tlinkness, which are chiefly 
brought by south west winds During the prevalence of 
north-easterly winds the sky is most obscured, since on 
that side lies the greatest nunilier of factories with smoking 
ihimueys A chemical analysis of the air — taken m the 
hrst instance from Montsouris, on the outskiits, m the 
second from the centre of the iity — shows that the former 
yields only 8 bacteria jX5r cubic foot, whilst the latter 
yields as many as 200 To the hard winters mentioned 


in the ninth edition of the Ency Brtf must be added 
those of J 890-91 (when for t\^eiity days the Seine drifted 
large quantities of ite, and the fi ost lasted, almost without 
a break, foi eighty days, from the end of November 1890 
to the 15th of htbruary 1891) and 1895 (when the Seine, 
during the whole month of h ebruary, a very late date for 
such gnat told, either bore drifUd k e or was frozen across) 
Since 1840 Pans has been conqilctcly surrounded by a 
wall, which since 1860 has str\ed also as the limit for 
the collection of municipal customs dues (octroi) Pro- 
posals are constantly being bi ought forward to demolish 
this wall — which, with its talus, is cmirclcd by a broad 
and deep ditch — either cntiiely or at least fiom the Point 
du Jour, where the bcine intii setts tlie wall below the 
city, to Paiitin, so as to extend the limits of the city as 
far as the Seme, which runs almost parallel with the wall 
for tliat distance The forts of St Jamme and of Aigro- 
mont, winch the ninth edition indit^tes to the west ot St 
Germain-en Laye, had in 1902 not yet been built On 
the other hand, those ot Champigny and Sucy-cn Brie 
have been erected (between the forts of Villiers-sur Marne 
and Villencuvo St Georges), commanding the mouth of 
the Manie and the battlefields of the 30th of November 
and the 2nd of December 1870 The Rue du Quatre 




Septembre, which unites the Place de POp^ra to that of la I from the Bourse to the Square du Ttnipk near the Place 
iiourse, IS now prolonged, under the name of Rue Reaumur, | do la R^publiquc, and runs j)aralltl with the Grands 
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Boulevards through the busiest and most bustling part 
of the city The business qiuirters of the east have been 
int( rscctcd by the Avt nue de la Repubhque, between the 
jilace of that name and tlu cemetery of P^re la Chaise 
The Avenue Parmentier runs from the St Louis Hospital 
to the Place Voltaire, and the Avenue Ledru Kollin 
from the latter pliioe to the Pont d^Austcrlitz On the 
Pla( e de la Nation, where the statues of Philipixs Auguste 
and St Louis already stand on high columns at the 
( ntranco to the Cours do Vincennes, the Triumph of the 
Republic, by Dalou, has been erected Two new iron 
bridges for vehicks and pedtstnans cross the Seine llio 
bridge Alexandre III , commemorating the Franco Russian 
Alliaiut, connects the Esplanade d(s Irnalidcs on the loft 
l>auk with the (^ham|)S I lysees on the light , and the Pont 
Miiiibeau, between the bridges ol Orenclle and Point du 
four, unites the increasingly populous districts of Auteuil 
(right bank) and Grcnellc (left bink) In addition a skew 
budge, lietween the foot budge of Passy and the Qienelle 
budge, carries the new line of railway fiom the Garo St 
Ijazare to the Cham]) dc Mais Ihe banks of the Seme, 
especially in tin i)art lx.low the city, have been further 
regulated by additional landing stages, largely provided 
to meet th( n quirements of the Exhibition of 1900, the 
buildings of whidi (xtended along the river for a eon 
sulcrabk distance An important jiort has V)een designed 
at Iviy, just above thei city on the left bank, at which 
the 1 ail way from Orleans terminates 

Tlie district of Passy has more and more come to be 
i fashionable suburb, and a new quarter has sprung up 
IK ir la Muettc, on the former site of the municipal con 
SI rvatones {mrcR de la villi)^ which have been transferred 
to the Parc aux Primes, on the southern boundary of the 
Uois do Boulogne Here, in a number of nurseries, all 
tin t ices for the jdantitious of the town are grown At 
the (ntranio to the Bois do Vincennes from the Avenue 
Daiimosnil is a colic <f ion of different varieties of orna 
mental trees The Bois de Boulogne, which has been 
devoted for some tunc to Mrious spoits (skating, pigeon 
shooting, tkc ), is now the hcadipiartcrs of the Racing 
(Jlub, winch, however, has foi its object the promotion of 
all s])oits On the site of the Palais de I’lndustrie, built 
in the Chamiis Elys6es for the Exhibition of 1895, two 
Pains des Beaux Aits have arisen, built for the Exhibition 
of 1900, but designed to survixe it It is between these 
two edilices that the Avenue Nicolas II passes, which 
opc ns ujion the bridge Alexandre III , connecting the 
|>ala< e of the Elysckj with the HOtel des Invalides The 
old church of St Genevieve, no longer used as a church, 
sc rves is a Pantheon for the burial of citizens to whom 
such honour is assigned President Sadi Carnot, his 
grinclfather I^azare C'arnot, Victor Hugo, and others, lie in 
its \aults The inner walls of the building are decoiuted 
with fiescoes by eminent artists illustrating the history of 
St Gcnevitvo, Icanne d’Arc, and St Louis 

The only notahlo dniKh built since 187') is that of the Sacre 
OoDiir, oil the heights of Montinartro This church is a national 
votive olhrmg Ut creed Viy the Constituent Assembly in 1871 and 
paid for by private subscriptions and collections It was begun 
in 1870 but the ground not being solid enough for tho first 
foundations, now mid dccjior onos, with pits 108 feet m depth, 
were made The odilnt is in Roman style, with a Bjzantine dome 
197 feet high, surmounted hy a tower 263 feet high Dominating 
Pans in every dim tion, it is one of tho most eolossal and also one 
of the most unsightly puhlie monuments of modern times It has 
a formidable bell called the Savoyaide, which is 10 feet high and 
31 feet in circuinfoiencc This hell was a gift of four panshes in 
Savoy it cost 65/)00 francs, and uas rung for the first tune on 
20th November 1895 

The Sorbonno luis licen completed Its laige, luxurious 
amphitheatres, and the sjmcious quarters of the University 
of Pins and of the faculties of science and literature 


form a striking contrast to the old and narrow quarters m 
which these institutions were formerly situated. The 
ii^cole de M^ecine is being completed, the j^cole de Droit 
considerably enlarged, and the Lyc6e Louis le Grand re 
built All these new buildings have greatly altered the 
appearance of the old Quartier Latin Monuments have 
been raised to Francis Gamier, the hero of Tongkmg, on 
the Carrefour de PObservatoire , Guy de Maupassant, the 
novelist, in the Parc Monceau, Alphand, the celebrated 
engineer, who for forty years has carried out the improve- 
ment of modem Pans, at the entrance to the Bois do 
Boulogne, and Charcot, the great doctor, opposite the 
hosital which he made famous, in tho Place de la 
Salp^tiilre A monument to the chemist Lavoisier has 
boon raised in the Place de la Madeleine, and a statue of 
Jeanne d^Arc, by Paul Dubois, m the Place St Augustin 
The Optra (Jomique, destroyed by hre (23rd February 
1887), has been rebuilt on the old site in tho Boulevard 
doH Italiens The house in which it found temporary 
accommodation in the Place du Chfitelet has boon rented 
by Sarah Bernhardt, the great trag6dienne The Th^&tre 
Antoine has acquired a certain reputation for tho audacity 
and originality of the p eces played there A new hippo- 
drome has lieen erected at Montmartre 

The population of Pfa-ris numbered 2,269,023 in 1881, 
2,424,705 in 1891, and 2,660,559 in 1901, populmtlon 
showing an increase of 6 8 per cent between vitui 

1881 and 1891, and of 9 7 per cent between 
1891 and 1901 

The ])opulatiou shows an increasing tendency to spread out over 
tho north west region, in tho distncts of Passy and Auteuil , hut 
tho most populous quarters aro still those of the centre and tho 
north, partiLularly the Bonne Nouvello district The Marhauf 
quarter, mat off the Champs hlysdes, was entirely laid out between 
1880 and 1886 Since 1870 the houses have always been built 
several storeys. In the rich (quarters, Passy excepted, there are 
now Bcarooly any one storey houses The simple explanation is 
that formerly land was cheap, and the owner, having only a small 
capital, found it advantageous to construct liis di^elliug with 
matenals of mforior quality, which could not support the weight 
of more than one storey and to day it is not possible to add 
other storeys to these liglit consti actions But since 1875 land 
particularly m tho north west districts, has almost quadrupled 
In puce, so that owners now find it to their interest to construct 
vast blocks ot flats five or six storeys high, the rentals being thus 
pro]>artioi)ate to tho capital invested in the land In 187 5 there 
were 66,850 houses ana factonts in Pans, representing rents to 
the value of 417,500 000 francs In 1897 there nere 76,000 
houses, the rents of which aggregated 785,000,000 , and a com 
larison ot these totals is a sufllcient demonstration of what we 
lave just said, iiamuly, that if the number of houses has increased 
m relatively small })roj)ortion8 (about 400 a year), on tho other 
hand the rents of tho housts have almost doubled Hero is 
another total tho approximate value of all tho buildings m Pans, 
except some 400 belonging to the State, calculated at the price 
they would fetch, is now fourteen milliard francs, or £560,000,000, 
instead of seven and a half milliard francs in 1875 An interesting 
movement was begun in 1876 by MM Muller and Oacheux, who were 
the first to have constructed upon 500,000 metres of land several 
hundred houses on the pnnciplo of building companies The press 
giving its aid to this social and philanthropic enterprise, the result 
was the formation of the Working men s Lodgings Company, of 
Passy Auteuil, and of the Philanthropio Association, founded with a 
generous gift from M Michel Heine which began by constructing 
three houses of seveial storeys, each divided into small lodgings and 
rented at a price that would yield 3^^ per cent on tho capital The 
not income from these housis was devoted to the construction of 
similar dwellings As tho result of a congress held after the close 
of the Exhibition of 1889, a Cheap Lodgings Assouiation was formed 
Finally, ihe law of 30th Noveinbi r 1894 conferred certain advan 
tages upon builders of small lodgings In 1897 there were 810,468 
premises used as dwellings, and 303,328 used for commercial or 
industrial purposes lactones occupied 23 159 sites The value 
of the total rental of these various properties was estimated at 
£31,400,000, and their marketable value at £440,000,000 

On comi>anng the following tables with those given in 
the ninth edition of the Ency Bnt , it will be seen that 
the population is deserting the centre for the suburbs — 
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ArrondissanumU. 

Population 
present on tlio 
>l>tli March 180e5 

\ariatton since 
1881 

Population 
per acre 

Louvre 

66,133 

-9,257 

140 

Bourse 

66,784 

-9,610 

276 

3 emple 

87,836 

-6,919 

804 

Hdtcl de Villc 

97,674 

-6,086 

249 

Pantheon 

116,947 

4- 1,608 

188 

Luxembourg 

Palais Bourbon 

100,692 

+ 2,957 

192 

97,832 

M4,606 

98 

Elys4o 

102,003 

+ 12,999 

108 

Op^ra 

119,985 

-2,911 

228 

St Laurent 

158,786 

-6,024 

216 

Popineourt 

222,009 

+ 12,763 

249 

Remlly 

117,715 

+ 15,280 

84 

(lobelins i 

114 711 

+ 23,396 

74 

Observatoiio 

122,126 

+ 30,413 

106 

\ augirard 

133,177 

+ 32,498 

76 

Passy 

101 664 

+ 40,862 

67 

Batignolles Monccaii 

182,071 

+ 88,884 

166 

Montmartre 

224,488 

i- 45,652 

174 

Buttes Chaumont ! 

134,128 

+ 16,243 

96 

Memlmontant 

151,790 

+ 24,879 

118 


As to the civil condition of the population, there were m 1891, 
amongst 2,424,705 inhabitants, 1 166,570 men, of whom 628,76 > 
were single, 480,642 married 51,885 widoweis, 4284 divorced In 
the same year women numbeied 1,269,129, of whom 604,382 weie 
Singh, 490 073 married 168,633 widowed, 6141 divorced The 
birth rate is low — on an average 61,000 births per annum, oi 
25 per thousand inhabitants Inc death rate also is low, 66,000 to 
58 000 deaths nor annum averaging 22 to 22 doatlis jH?r thousand 
inhabitants. 3 his is ai counted for by the fact that Pans is pre 
eminently a town of adults, as the following table, refernng to 
the year 1891 shows — 

Age s fi om Ages f i om 


0 to 

4 years 

150 490 

to 59 years 

102 268 

, 


155,933 

60 „ 64 

» 

80,434 

10 „ 

H , 

154,084 

66 „ 69 

}> 

54 580 

15 

19 

196,018 

70 „ 74 

77 

33,895 

20 

24 , 

230,984 

75 „ 79 

77 

17,808 

2 » 


272,087 

80 „ 84 

7 » 

7,338 

40 , 

1 „ 

256,058 

8 I „ 89 

77 

2,360 

45 

19 „ 

220 098 

90 , 94 

7 7 

657 

40 

41 „ 

188,171 

95 „ 99 

77 

124 

45 , 

49 „ 

161,914 

100 and ove r 

9 

50 „ 

54 „ 

132 102 

Ages unknow n 

7 513 


III these circumstances there is nothing remarkable in the 
annual number of raariiages in Pans 23,000, a high marriage rate 
for the total number of inhabitants, but a low one compared with 
the number of mamageable persons 

A large number of the inhabitants (on an average 636 out of 
every 1000) are not Parisians by biith In 1891 there wen 
2 196,627 of trench jiarentago 47,116 naturalized and 180,962 
foreigners Most of the latter belong to the following nation 
allties — Belgians 44 817 , Germans, 26,863 Swiss 24,786 
Italians 21,125, Luxembouigois, 13 167, tuglish, 12 727, Rus 
suns, 9284 Ameinans, 4287 , Austiians, 4387 , Dutch, 4206 
Spaniards, 4115 The Belgians, Germans, and Italians, mosth 
artisans, live chiefly in the industrial districts in the north and 
i ast of the city The t iiglish and Amoi leans, on the other hand 
congregate m the wealthy districts of the Champs Elys6es and 
Pass} 

rile census of 1891 divided the population according to oecupa 
Q ^ tion as follows — 

(1) Agrtrulfurc — Total number of persons engaged 
* in a^iieultuial puisuits, 8168, of whom 1767 were pio 
inietors cultivating their own land, 384 faimcrs, 5861 horticulturists, 
146 foresters 

(2) Industries — Total number of persons employed, 1,071,254, 
of whom there were engaged in textile industiies, 22,929 in min 
iiig and quarrymg, 767 , metallurgical industries, 2999 the manu 
future of metal goods, 117,666, leather industry, 28 992, wood 
industry, 86,646, pottery 8656 chemical industries 13,814, build 
ing trade 171,414 , lighting, 8633 , furnishing, 60,609 , clothing and 
the toilette, 396,491, food supply, 46 666, industries connected w ilh 
the sciences, arts, and literature, 76,625 watchmakers jowellus, 
makers of objets d art^ &c 67 015 , State industries (manufactureis 
of carpets and tobacco), 2643 

(3) Carrying Trade — Total number of persons employed, 138,690, 
of whom there were engaged in the building of ships, 218 , in sea 
tiansport, 657 , on canals and nvers, 2143 inland transport and 
towage on canals, 1039 , making and repairing roads and bridges, 
30,587 , transport by railway, 40,600, street porters and mes 
sengers, 7442, earners, 17,936, dnvers of vehicles, 48,792, post 
men and telegraph messengers, 14,276 


467 


(4) Canimtrce — Total number of persons employed, 660,066, 
among whom stockbrokers and bankers numbered 20,873 brokers, 
commission agents, or wholesale narc bants, 30,966, keopeis of 
hotels, coffee houses, and publn houses, 120,296 ictail piovision 
dealers, 91,462, funutun dialers, 12,441, clothiers, 42 782 
various 231,257 

(6) ^rwy, Aavv, and Police — lotal numlHr of poisons tm 
plo}od, 42,926, of whom thne wdo in the land force, 22,204 , 
in the sea force, 1968 (tlio infantcrie dt, marine is no longoi aetuill} 
represented iii Pans) , gondurmciie, 4b)0 pohu 14 409 

(6) Administration — 3otal nmnbei of persons iniplo>cd 37 798 
of whom 17,978 were State ofliiiah, and 19,820 depanriieiital and 
communal officials 

(7) Liberal Viofesnms —Total nuinbu of piisons, 167,788 
among whom members of tho suular ( atholic i h igy nuinbiicd 
2725, those belonging to Catlioln nligious conunumtics, 6618, 
and to cithoi religions, 829, while there win 1173 magistratis 
7268 barnstois, 6926 legal oftiiorM, and 2995 solicitors , 9550 
doctors, 719 veterinary surgeons, SS06 ])harniai t utu al chemists 
2648 dentists 2108 midwives and 5213 hospital assistants , 12,982 
public loctureis and toaehers, 10 807 piivato tiailiers, and 7276 
teat hers of accomplishments , 9847 naiants <3r literal v men, 20 162 
end engineers and architects, 3002 ])hotogiaplnis, 5596 musKiaii 
20,654 sculptors, painters, and eiigiaveis, and 7269 l}rie and 
dramatic at tisti s 

(8) Besides tho above, thoio wcie 102 902 1 indcd piopnetors oth« r 
than agricultural, 127,761 independent poisons {rentiers\ 12 oio 
pension holdeis and retired persona living on thoir incomes and 
155,162 persons without definite occupation or unclassified 

The Chamber of Commoico has attimptcd to tabulate the 
alteration in the average daily wage in vaiicms trides ^ 
between 1862 iiicl 1392, as follows — 


1 

iSiS 

181 L 

1 

y rant s 

trancB 

lewilleis 1 

4 25 

7 50 

Bute hers ' 

4 50 

6 

14akcis 1 

5 

7 

lirewtrs j 

8 50 

5 

roach builders 

4 

6 

Hatters 

4 

6 60 

Coalheav ers 

3 

5 

Car|>enters 

5 

8 60 

A\ he el w lights 

4 

6 

Co})|)ei smiths 

4 50 

6 

Shot makers 

3 

8 50 

Cutlers 

4 

6 

Slatois 

5 

7 75 

Cabinetmakers 

3 60 

7 75 

Tin]>latei s 

3 50 

5 

Bbie ksiinths 

5 

7 

\\ atchmakers 

4 50 

6 

Masons 

4 25 

7 50 

Joint rs 

3 50 

7 50 

House painters 

4 

8 

Hairdicsseis 

2 

3 


1 

IS )3 1 

ISM. 

1 

1 rant « ' 

P rant s 

PluiJibtis 1 

4 

6 

Bookbinders 

3 50 

5 50 

Ormimt iital ) . 

Sculptors j 1 

4 

7 

Locksmiths 

1 4 I 

6 50 

lailors 1 


5 

Upholsterois 

1 4 

5 

Diggeia 

' 3 

1 fi 

Turn CIS (wood) 

1 4 

5 

Turners (metal) 

5 

' 7 

Glazicis 

3 75 

1 5 50 

ff omen W or/ ers 



I aundicsscs 

2 50 

4 

F mbrendtieis 

2 

' 5 

Coist t makt IS 

1 50 

' 2 

Ditssmakers 

1 75 

1 2 

1 loust r make rs 

2 50 

4 

I ice makers , 

2 50 

i 

llonsts 

2 50 


Sc am stresses 

1 50 

2 

Boot stiteheis ^ 

2 50 1 

3 


Tho municipal debt of Pans has guatly ineieastd since 1860 
owing to tho extensive woiks undertaken in widening stnets 
impioviiig sanitation facilitating traflie building juuuidoml 
se bools extending the system of aqueducts, ami 
drainage The budget of 1396 allowed the sum of ^ 
jt4 ^71 440 for inteiest on and amortization of the debt The 
following arc tho chid items of expe ndituro for the year 1900 — 


Mumeipal debt £4,619 027 

Piotectuie of police and republican guaid 1 446,051 
Pool lelief 1,269 620 

Education 1,213,082 

Stuets and roaels 1,018,717 

Publn w elks, plantation, and lighting 541,277 

Ce ntral administration 411680 

Colleetion of municipal customs dues {mtioi) 462 974 
\\ atcrw orks and drainage 471,027 

Management of piiblie works (salaries and 
materia!) 217,664 

Architecture and fine aits 136,480 


To sum up, the total budget of cxpenditine amouiitid to 
£12,848,870 on account of ordinary ex])eneiitim , £89 340 of extra 
ordinary expenditure due to tho dibt, while £248,000 was applied 
to the liquiaation of exiieiises inclined in pie vious ytars 
The principal items of revenue m 1900 wiie — 


Municipal customs dues (oclrtn) £6,661,774 

Diioct contributions 1 400,628 

Income from wate i and canals 826 389 

Maikets market places, and slaughter houses 538 310 
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Gas rates At>26,604 

(jiovf iiimcnt BubHidy and receipts of the 

piffocturo of poliro 488,532 

Rc5venuc8 Irom public vehn 1( s JOB, 773 

Contributory taxes towards pavinj^ anti 
( leaning streets 205,1 18 

Revenue lor public instniction (legadcs, At ) 181,504 

Stands in puldu places 211,234 

Burial and cemetery dues 1 36,786 

(jrovernmint subsidy towards the paving ot 

the town 176,000 

>1 ight soil and sc wage 1 82, 6 30 

House hohh rs street cleaning tax (tate (h 

balnyage) 1 38,010 

The chw f items in the octroi in 1897 were — 

Beverages 412,691,133 

I atabhs 1,370,944 

Oil 681,473 

lucl 567,229 


As a result of efforts to refoini these taxes, since Ist January 1901 
no oe’i^m have been levied on wine, liei, and cidei (all classed as 
hygienic elnnks), but the duty on aletihol has been inercaMel and 
now about 4 fiancs 0 (entmus is jiaid on caeh litre of alcohol 
that onteis Pans 

On Ist lanuarv 1898 the length of jaiblie stieets bordered with 
trees was 162 nnles niijilarite el, 445 miles (86,333 tiees and 8024 
~ ... He ats) 'i he aie a unbuilt over covered 4090 acres On 
vehIcleM I aiiuaiy 1898 the stone paving tovered 149'' 

aeHH metalled loadways 343 aeies, asphalt 94 acres 
wejoel pavement 2H6 acies, naithen roadways 7 acres Ihonunrihci 
ot wheeled vehiehis of all kinds, oaitsaiid caiiinges, antomohileR 
and hieyeles, goes on steadily im leasing Pcdcstiians would ho 
endangered at the jinneipal cioss loads if polieemeii weie not 
htatioued to inUiiupt now the one and now the othei slieam ot 
tiafhe Refuges lu thcMiniteof Ihei VMelest public thoiuughiares 
have bcconio inore^ nummous, and faeilit-ate the crossing of pedes 
tnaris 1 ho IMaeo de lOpe'ia is traveised by 60,000 veniehs 

70.000 horsoH, and 400,000 loot passcngcis during certain hours of 
the day 'Ihrough the Run do Rivoh, on the other hand, 43,000 
vedin lus and 53,000 hoises ])aHs paitly by night with consigiimcntH 
for the cciitial markets Ste nmois ply on the Seiner from Chuieiitoii 
to AuUuil, others in connexion with them ruiiiiiiig as far up as 
Ahlem and down to Huiesius Ihus moie than a bundled boats 
ateominodaling fiom 225 to 4()0 peisons, cemvey an iiiereasing 
number of pissongcrs, 1 3,080 000 in 1880 21,000 000 in 1890, 
24,931 879 m J 897 'I i am ways arc more and more icplncing the olcl 
linos of omnibus (though new bus loutcs still continue to bo opened) 
ami mechanical ti action ot vaiious kinds tends to 8U])crse(le the use 
of horses on the tium hues In 1894 the General Omnibus Com 
])any earrieelon its different routes (tiamway and othei) 227,868,392 
])a8sengers, oilier com panics currying 60,384 560 In 1897 the 
General Omnibus Company larritd 256 000 000, and other com 
panics 62,000,000 Ihe tb ntral Oimubus Company owned in 1897 

16.000 horses, and circulated 1130 vehicles daily, whieli eovcreel 

daily n distamo ce|iial to two and a half times the ciuumfercnce of 
the eaitli Railway traffic round Pans has for many yeais been 
]irovidcd by the Che mm de her do Ccintuio, which has thirtj 
stations along thei length of the rampait oi near it In 1897 thcie 
TrMtfl 27,507,797 travelleis he tween stations other than 

rallwavM Paris to Auteiiil, while foi those latter there 

^ wtie 23,711,512 passengers Very freeiucnt circular 
trains leave the station of St Lazarc, running west, south, cast, 
north, and finally ngam west to their terminus at Come dies, 
from which they rctuiu to St La/are by the reverse loutt 
Anothei service following the same com so leaves the Gare du Noid 
Several yiais ago the lino between Pans Steaux, and Liinoms 
was extended from the Place Deiifert Rochtieaii, south ol the 
eit> to the Plaie de Medieis near the Luxembourg This lino 
vmII bo piolongecl inwards trom tho F'laeo di Mcdicis to the 
Place St Michel, there to join tho new inner lino of tho Paiis- 
OrleSans Railway, luuning into tho heart ot the city This is eon 
tinned along tlie Seine from the Quai clAiistcrliU as far as the 
Quai d Orsay, ofipoHito tho Tuileiies A new western line, taking 
a now route fioin Pans (Meudon) to Versailles (inaTving, with tho 
old linos known as the “ right bank and * It ft haul lines, throe 
distinct railways) has its terminus at tin Lsplanado dos InvahcUs 
It IB to be placed in connexion with tho eiicular railway from St 
iazare Tho Champ do Mars is connected with the Gare St 
Ija/aro by a lino which acceunpanics at some distance tho Cem 
turo Railway between St La/aie and Passy, tiaversing the latte i 
quarter through a tunnel which opens opposite the skew budge 
above mentioned crossing by which it reaches Crenelle Finally 
it has been decided to pi ovule Pans with a metropolitan railway 
Tile above mentioned lines (that of the Champ de Mais excepted) 
aie teimed Itgnes de and servo to lacilitate com 


munication between tho city and outlying districts The Metro 
XMihtan, on the contrary, is to be purely urban and to serve only 
tho inner trathc ot the city Although its rolling stock will be 
able to pass over the rails of the mam line, which are on tho 
same gauge, the latter will not be able to make use of the Metio 
politan lines on account of the decorative struc tures of the latter 
t>eing provided w ith a moulding which does not permit them to 
do so The Metiojiolitau will connect Paiisian stations on different 
lines, but a tram coming fiom Marseilles oi Bordeaux will bo 
unable to pass over its rails en route for Calais or Havre unless 
it bo comi>o8id of Metropolitan carriages The Metropolitan luns 
from tho Porto dc Vincennes to the Are de Tiiomphc de 1 Btoile, 
whence it forks towaids the Poite Maillot and tho 1 orto Dauphme, 
both at the ciitiancc to the Bois de Boulogne and also towards tin 
Iroeadero The working ot the Porto do Vincennes- Port Maillot 
lino has so far been voiy successful A circular line follows tho 
old outei boulevards (until 1860 the wall ot Pans) A third line 
18 to connect Poito Maillot with Mtnilmontant on the north 
of tho city and a fourth to cross tho city fiom noith to soutli 
fiom the Porto ch Cligiiaucouit to that of Oilcans Miort lines 
aie to unite tho Boiih vaid de Strasbourg with tho Pont (PAuster 
litz and the Coins dc Vincennes with tho Poito d Italic Dio 
combined kngth ot all these lines will be 40 milts, 70 per cent of 
which will lun underground, 16 |)er c ent ovtr vi ulucts, and 14 per 
cent thiough cuttings The cost ol construction and the pui chase 
ot mateual is estimated at £6,600,000 3 ho traction is electric 

The following table shows the number of passengers arnvmg at 
and dc parting liom tho vaiious mam stations m 1897 — 


station 

Ltat 

\oi 1 

Fst and 
Vln 
eeniu h 

Ouest 

OrU ins 
and 

S( t mx 

1 ans 

1 youN 
Hcditer 
laneoii 

Arrivals 

Deimrtures 

m 0 H 
t)» H S 

0 ‘too 000 
10 OHO 000 

18K04 6’7 
14 003 0S& 

24 088 49*^ 
24 400 f 12 

4 476 681 
4,633 461 

8 754 8‘>1 
8 440 481 


In all, then— apart fiom tho ( iiclo Railway — 56,278,532 
]ia8sengei8 aaived in Pans, and 56,626 437 loft (Passengcis 
travelling vvitli season tiekits or fiec passes have not been 
included) Tho companies have been obliged to extend their 
stations The Gaie d Oilcans has, as alrcacW noted, been lemoved 
to the Quai d Orsay m the centre of Pans The Gun St Lazarc has 
been rebuilt and considei ably enlaiged , the ( in dc Lyon is also 
undergoing reeonstruc tion Tho f are do 1 1* st and the (^lare Mont 
parnasse are being gn atly extended *1 he tc rmimis ol the railway 
clu Nord IS being enl irged to accommodate an increased number of 
lines The roacl railways lunnmg into Pans must also be men 
tinned, also one from Pans to St Goimain which has its terminus 
m the Place do P£toile, and one from Arpdjon, the trams running 
on whieh stop by day in the Rue de Medieis, near the Luxembourg, 
but at night run uji to tho eontral markets 

The goods trafiio has not increased at the stino rate os the 
passengei trafiie The following table shows m tuns the quantity 
of gooejs that entered and left Pans in 1897 — 


btatiun 

Ltat 

Nord 

Est and 
Vin 
cennes 

Quest 

Orleans 

Pans 
] yons 
Mnditir 
raiiuan 

Jsiiiten d 
InR 

67 608 

2b 707 

« 062 218 
600 769 

002 
Sll 9 

1,438 ^44 
C94 080 

701 )27 

81 406 

1 000 *>88 
611 S i7 


rims, in all, the nidin lines brought m 6 149,447 tons and c lined 
out 2,397 993 tons (Ihe figuics for tho Lst et Vincennes and 
Oilmans et Sceaux lines give tho tonnage earned by goods tram 
only ) 

A new aqueduct, 62 miles long, carries the waters of the A vie, 
diavvn ofl mar \oinouil in the cUqiaitmeiit of Lure, to the resci 
voir at Montrotout beyond st Cloud on the left bank ^ 
of the Seme, 334 feet above sea level New supplies 
aecjuircd by the city m the Lomg and Ltinain basins •"PPv 
are about to be added to those of tlio \anne, which come from 
an adjoining distiiet 'Iho average daily supply from various 
sources dunng 1897 was as follows — 


Source 



Artesian 

Wells 

iiC 

Dhuis 

Vanne 

Avre 

Oiircti 

beiuo 

Marne 

Cubit. 

feet 

741 720 

8 724 404 

8,781 288 

4,763 188 

8 400 011 

1 

2 717 691 

223,681 


Thus eaeh inhabitant may consume, on an average, 63 gallons (22 
of which are spiing water) in tw euty four hours Actually the daily 
eousum])tiou per head m 1891 was only 45 gallons , in London it 
was only 40 ^llons To guard against the dearth which might 
arise m times of augmented consumption and diminished supply, 
improved filters have lieen fitted up for the purpose of purifying 
tho river water An Anderson filter, which purifies 706,397 cubic 
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feot of water m twenty four hours, was established m 1 896 at St Maur 
on the Marne The v^ater is distributed throughout the city by two 
systems the low pressure, carrying the rirer water for use in the 
streets, courts, ana industrial premises , the high pressure, taking 
the siuing water to the various floors of buildings, and supplying 
pumps, Wallaoe fpuntaius, and (on 1st January 1898) 61/0 fire 
plugs. On the same date the total length of pipes was 1493 miles. 
The water arrives in all cases from two different directions, so that 
in case of accident the interruptions of the supply may be reduced 
to a minimum. 

Great changes have been made in the drninago of Pans owing 
to the underground operations necessitated by the oonstruotion 
U . of the Orleans and Metropolitan railways Ihe chief 
improvement has consisted m keeping the Seme (ex 
cept in oertam oases of exceptional ]>re88ure, sut h as sudden and 
violent storms) free fiom sewage water, which is now utilized on 
sewage farms The mam sewers oouverge at Clichy, on tho right 
bank of the Some, where a powerful elevator forces tho sewage partly 
across the bridge, partly through a tunnel acting as a syphon below 
the nver level, to the left bank Thence }>art of tho sei^age is dis 
tnhuted over tho estate of Gennevilhcrs, from which it returns 
purified, after having fertilized the plots, to the Seme At Colombes 
u second elevator drives tho surplus unused sewage to the hills above 
Argentcuil (right bank) A third elevitor at Piorrelaye distribuUs 
another portion on the hills of Mery 1 ho i emamder is employed to 
water tho Pare d Aoh^rcs(left bank ), tho irrigation fields of Camerc s 
sous Poissy (right bank), and finally those of Mureaux, opposite 
Meulan New works are undertaken as the sewage luoreasos and 
as its value is bettor leali/ed tho agricultural classes Tho rent 
of an acre of land at Gennevilhcrs has now risen to nearly £10 
Certain parts of Pans he too low for their drams to run into the 
mam sowers Special olovators are reouind to rnise the sewage 
of tho districts of Percy, Javel, and tiie Cit(5 The quantify of 
sewage carried through tho drams will bo enormously moreased 
when tho scheme of drainage by means of sewers, whidi would 
clear all the water closets of all the houses m this manner, is 
completed In 1896 only 8800 premises employed this system 
Smoo then the administration lias decided to ajiply it to all tho 
houses of certain streets indicated from year to year, and on Ist 
January 1898 it was in use m 12,476 dwellings But owniors 
resist this claim which presses heavily upon tlum, bceanso the 
town 18 as yet unable to furnish them with the water notcssaiy for 
the scheme On Ut January 1898 theie wire still 68,430 cess 
pools, 15,028 movable buckets, and 29,207 tinettcs 

The consumption of gas m Pans mcreasos but slowly since 
tho extension of tho oloetric lighting system The annual 
Umhiiar consumption is from 10 000,000,000 to 11,000,000,000 

* * eubu feet of gas Six different eompamos have 
obtained concessions from the city authorities for tho electric 
lighting of proscnbed sections for a period of eighteen years 
Those concessions do not confer a monopoly, but are simply 
authorizations Tho city has lotained the management of the 
municipal electrical woiks under the central markets (Halles 
Centrales) The difficulties introduced into tho administration by 
these arrangoments have left Pans far behind many lesser towns 
in its application of ihe system of electric lighting 

The services d hygiene of the city have develojicd rapidly The 
Conseil dTIygiene et de Salnbiitt of tho department of the Seme 
Public composed ot 24 members nominated by tho prefect of 
h Mlih pc^ice and 17 members called to it mviituo of their 

* office, has publLsh(<l since 1895 an account of its bi 
monthly meetings It inquired into and repoiiod U|)on six 
hundred cases m 1896 To it are referred sucli questions os tho 
sources fioiu winch to obtain drinking water for the town, the 
sanitary measures to bo taken during important works, tho woik 
connected with the mam seweis for tho cleaning of tho Seme 
and the utilization of tin sewage water, the health of workpeople 
employed in factories, Die sanitary condition of tho occupants of 
schools and prisons, (]uostions relating to tho disinfection of 
infected districts, the heating of public vehicles and dwellings, the 
conveyance of infected persons, night shelters, &c Since 1892 tho 
service dcs i}mUm\es has been active, in(|uinng into the origin of 
these scourges and seeking to arrest their progress It is this body 
that receive a tho oompulsoiy declarations of do( tors on tlio subject 
of contagious affections under their treatment Sptcial vehicles 
are now sot apait for tho conveyance of persona suffering from 
contagious diseases, whereas fonncily puhne vehicles which had 
earned such persons wore afterwards used, without undtrgomg 
disinfection, to convey h»althy nersons Special muiiicifial hoi 
chambers disinfect all personal belongings behoved to be infected, 
while houses are attended to by special disinfectors A lalioratory 
has been fitted up for tho diagnosing of certain complaints (diph 
theria and typhoid fever, for example) which cannot bo identified 
without scientific tests. A central sanitary association has been 
formed and has coiiimenced the registration of every liouse, entering 
against the name of each all information as to its sanitary condition 
l%is association will be the chief auxiliary of the commission, long 


established on in«»anitary dwellings, which issues oidcrs for land 
lords to execute, voluiitaiily or undei compulsion, any rtpaiis or 
altt rations which it ditms necessary 

Iho old sallts d anle are now called ^.oIch vuUemclle^ In 1897 
there were 153 such schools belonging to the municipality, with 
53,888 scholars , 23 la)ques prunes (that is, voluntary 
schools taught by lay nustressis) with 1284 scliolars, Bducmtioa 
and 41 cemgrigaimtes (that is, veduntary schools taught bj 
Td%g%euses) with 8102 scholars Ihe childnn are divided into 
three classes according to agt, from 2 years to 34, from ^ years 
to 5, from 6 ycara to 7 heventcen holes cnfantines^ exclusively 
managed, as are the dtoles moUernrUc^ by women teadiers seivo as 
a link between tho latter schotds and the tkolfs prima ires ot w lu( h 
there are 392 public with 156,070 sdmlars, 562 Indues pnvti^ 
with 29,347 scholars, and 230 w ith 56,276 scliolars 

Every year tho city continues to opin fresh gioui»8 ot schools either 
to replace or complete old ones, and to the six uppti icoles jyriimxin s 
for boys (Chaptal, Turgot, Lavoisier, Colbert, J B Say, Aiago) 
have been added two for girls (Sophie Germain founded m 1882 
Edgard Quinot in 1892) Ihe capital invested in tho building ot 
the 163 public ^ct)/cs matemtllcs and tlie 392 }mbli( levies priminre'x 
must be close on £9,000 000 Ihe canixnt^ scolaircs annually dis 
burse £28,000 m providing the ihildren with hot dinners Thi 
misses des dcoles give assistance to indigent children , the clasm di 
garde retain some children beyond ordinary school hours, and the 
classes de vamnees lieyond the duration of the ordinary scholastic 
couise For several years a icrtam number of children have btcii 
sent to sptnd a few aays at school colonies or iii travelling, but 
notwithstanding tho progress in tho secularization ot manicijal 
sdiools, there aie m every parish free 6cole$ primaircs conduded 
by religious societies Of those 57 are conducted by Chnstiuii 
Brothers, 76 by nuns Tho ieolcs professionnellcs — Didciot, 
Oerraam Pilon, Bernard Palissy — tram apprentices in the apphea 
tion of the fine arts to mdustnes , the Lioio Boullo tiains cabintt 
makers and tho ^colo Istuime trams m all piocesscs connected 
with the production of a book 3 he Municipal School of Physns 
and Chemistry imports both theoretical and (specially) praetnal 
knowledge of those sciences Six ieole^i minagtres tram giils in 
tho dutus and omplovments of their sex Ihe number of State 
Jyeies giving secondary educAtion has been increased 1 onis le 
Grand has boon divided into two distinct establisliincnts — Louis 
le Grand and Montaigne, tho foimcr including the highei clashes 
tho second the lower classes corresponding to tlie grand and 
tondoicct St Louis Micciall} prepares for tho gieat scuntilu 

schools H( nri lY , Uharkinagnc, Janson do Sailly, Builun 
Voltaire, C arnot (formerly the icole Mongr) Lakansl (at Stcaux), 
and Michelet (at Vanvos) shaio with Stainlas (under chuuh man 
agement) and tho municipal Colli go Rollin, the eduiaiion of 
students in classics and modern subjects, tho latter especially in 
reference to commeicc and its practical uiiphiatiou In nil 
these establishments the number of day pupils is imn using tliat 
of boarders decicasing 31 hio are now five lycden in whiih gnls 
can receive seioudary education Feiielon, Raiine, Mobrn, la 
marline, and Vntor Hugo Tlie fi\o faculties ot incdnine, law 
science, liU ratlin, and Piotestaiit theology, and the higlicr 8( hool 
of pharmai y foim tho body of faiultus, the assodation ofwhuli 
has taken the name of the Umvcrsitj of 1 ans J Ins university has 
ac qmred corporate lights w Inch allow of its i » coivnig gifts At the 
Sorbonne (scat of tho uinversitv ) there is also chtablislicd the ficolo 
des Ohartes Ihe faculty ol lionian ( atholic tlicology no longer 
depends iiixm the State Tins toiirse is given at tlio independent 
Roman Catholic Umversit), which indudts also faculties of sevem < 
literature, and law But no univt rsity exc opt that of tho State can 
confer a degree 3 he i ity of 1 uris, bcsuli s founding special chans 
at the boiboinio has opened special (ouists at tho Hotel de Villc 
The A,.^! i( ultural Institute, now instnllnl m a scpuiute building 
from that of tho Consirvatoiro des Arts (t Mdieis, has devtlo]»cd 
greatl} Iho Paste nr Institute not only tre ats patients threate ne el 
with hjdiophobia and prepares serums whidi suKCSsfully combat 
ceitain diseases, but gives a course of biub)gical dumistry in con 
noxioii with tho faculty ot scicnci .. llio Liole dii Louvre impaits 
such practical mstiuction as can be diawii fioni collections and 
museums Tho Icolo ( oloniale prepares colon iil officials toadies 
natives from Iioiith colonus ami tiains pupils for coloniil life 
Pans has 70 Koraaii Catholic duuches, withemt red oning the 
chapels attached to tho Invahdes and the Sorbonne or those of 
the religious orders wlneh have services mostly open rhurcbes 
to the public 3 ho Lctormed or Calvinist ( huidi 
has 17 places of woiship, and the Lutherans oi Confession of 
Augsburg the adhen nts of which are mainly Alsatians, have 10 
Ihe Jews have 4 synagogues 3 he priests, pastors and rabbis 
of these four bodies lecoiv* stipends fioni tho ^tal( The Proles 
tant I roe Churdi, a sot ession from the Reform td Chuidi has 4 
(ongrogations , and Prendi Protes tint ism also (ompnses 1 Swedtn 
borgian, 2 Methodist and 8 Baptist comraunitics The English 
sjieaking colonies have 3 Anglican diurdns, 1 Scottish, 1 
Wesleyan, 1 Independent, 2 American Episcopal, 1 American 
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iVcBbyterian, and 1 Roman Catholic The other foreign colonies 
liavo a United Greek a Russian an Armenian, a Spanish, a 
( toi man Lutheran, and a Swedish Protestant church The mission 
founded in 1872 by the late Dr R W McAll, chiefly supported 
by American and Dritish subscriptions, has 17 stations, and the 
Salvation Army 8 No religious census has been taken in France 
Hiiue 1872 

Thu old Salle des htats at the Louvre has received a Ruliens col 
Icctioii, whic h was opened at the same time as fourteen rooms con 
OmlhrleM Pit-turcs of the Dutch s( hool This nec^essitated 

and ^ general rearrangement of the Louvre, and the artistn 

^ collections of the town of Pans have been installed 

in the small jialace of the Champs Ilys^es The 
Miwue Histonque do lArmee has been set up at the In 
validcs , the museum of the town of Pans, tailed the Musee Car 
iidvaht, has lioen (orapletely remodelled and the town librarv 
tjstabhshuil at the H6tel Le Pelletier 8t largeau. Rue do Sdvigiit 
Ihe Musee des Arts D^ooratifs still awaits its installation in tin 
])dvillon do Marsaii, iii the 'luilcrics flio Musee Giii nut, ncu 
tin Irocadero, contains a colk< tion of obimts illustrative of tin 
religions of the Far Last The Mus^o ( iinuschi, bequeathed to 
lliO town, lonsists ehielly of lapaiust and Chiiiest collections , the 
(uandidier colht tion at tin Lmivn iiuliidos Chinese and Oruntal 
irticles The MiWe Gallieia contains veiy fine tajiestry belonging 
to the town of Pans. 

The sum dispdiHod in public chanty in 1896 amounted to 
il, 473, 346, about two thirds of whuh was appiopnated by 
Chmrttv inedual dopaitinent, the rttnaining third to out 

^ door relief In tliat year 611,880 ])ei8on8 in Pans 
nm oived public chanty Iht hospitals provided 26 294 lieds, and 
110,000 patients weio treated in then own homes, 48,000 paupcis 
iiid 71,000 indigent poisons uioived assistance, the iium^i 
of ( li iiity ohildrtn being 48 000 ihe cost of public chanty lias 
« oiiHideiably increased having risen from £1 000,000 to £1,600,000 
sinoo 1880 without a jirojurtionate increase in the population during 
that period The sum ot £360 000 is <h voted to tlie maintenance 
<d 1 harity c hildreii or those dosoi Ud by their parents Several new 
HOiietios havodevotul tlnmselvcs to the protection of abandoned 
children to the suppiessioii of bogging to finding work for the 
urn iiiployod and to the k foi niation of piisoners The Society for 
the Protection of Descitod and Ciiminul Childion has assisted 
thousands of childrc ii Othir assudations attend to the tieatmcnt 
of ( onsumptivijH and sick c liildn n 

Several new hospitals lia\e been built Amongst them may be 
named tin Rich it for important suigical ojieratioiis IKiold, 
« I Bioussais, dinlly loi cpidtiuie eases, and Boueiuiut, 
^ founded by tlio liberality of the founder of the Bon 
Man he establishment Oiitheotlui hand tin military hospital of 
(»ros Caillou has bee ii demoliHhed to make way for a now ejuarter 

Iho Mont de PnRc, which foiiiuily lent only u]»on the pledging 
of portable property, has for sovtnil yiars madt loans to the 
p bearer of ctitain finainial seeuntus qiiotid on the 

brntdar Bourse llnio is now no limit fixed to the magiiitudr 

^ of transartions on the foiiner security but oii tin 

lattu not more than £20 (^ii bo hiit Ihe number of loans con 
tmms to docliuo In 1897 1 166 664 sieuritus to the value of 
il 116 216 were pledged 1,026 27l to tin value ot £1 208 661 
WHO chared 729,206 to the valin of £916,678 were renewed, 
and 129 412 to the vduo of £88 663 were sold , 

1 ho amount oi the deposits at the Caisst d Lpargno, or saviugh 
hank of Pans con tinning to incuaso (m 1895 it reached the sum 
^ . of £6 400 000) the rite of inteiest on deposits has 

* Ik on reduced fiom 3 ptr cent to 2} per cent , and the 

maximum deposit poi nutted to each depositor lias been reduced 

liom £S0 to £60 Btyornl this sum the suiplus is employed m 
the purLhaso of retUn (stock) on behalf of the depositor The 
deposits were thus reduced to £6 098,186 at the end of 1896, and 
to £6 906 177 at the on I of 1897 The National Savings Bank, 
nhieh traiisaets its operations at tlie various State post othccs in 
1896 had 2 280 000 de]i 08 itois and £28 000 000 in deposits One 
<|uarter of its transactions took place within Pans In the same 
pioportion Pans was eoiuerm d in the business done by the National 
Office for Old Age Pensions whuh in 1894 paid out £1,328,673 to 
196 987 annuitants The intoiest paid when the association was 
founded in 1862 was 6 p« r cent suu e 1894 it has fallen to 3^ {lor 
< ont The pnvihge of issuing bank notes enjoyed by the Bank of 
France has Iwen extended fiom 1897 to 1920 The maximum issue 
has been fixed at 6 000 000 000 fraius or £200 000 000 The bank 
lan now discount the sto(k of the agnciiltural syndicates, and has 
a blanch in the capital of each department and in numerous other 
<ommeroial centres, in addition to sub ofhees which yearly increase 
in number , all its officials must be French The circulation of 
bank notes in 1897 amounted in lalue to £161,361,227 (See also 
the artulo Banking ) 

Tlie Court of Appeal now consists of seven uvil chambers, besides 
OIK for preliminary ]uoteedings and one for appeal fiom the cor 
icctional ]>olice The prisons of Mazas, Stc Pidagie, and La Grande 


Roquette have been closed, demolished, and replaced by the new 
mson of Fresnes les Rungis. This establishment covers 60 acies 
Ibe prisoners, kept m solitary confinement, are divided jagtlca 
into three groups those undergomgshortsentences, those ^ 

sentenced to hard labour wliile awaiting transference to their final 
place of detention or to sentences over a year, and sick prisoners 
occupying the central infirmary of the prison The Petite Roquette 
(ocoupicd by children) is also to be demolished, and to be replaced 
by the agncultiiral and horticultural colony of Montesson Pans 
18 to retain only the Conciergene and dejKit of the Prefecture of 
Police, both within the walls of the Palais de Justice, and the 
prison of La Santd, which will receive prisoners awaiting trial and 
political prisoners. 

The only crematonum m France has been built at Pfere la Chaise, 
for the cremation of those who have expressed a desire 
for it and foi the destruction of human remams from ® 

the dissecting rooms. 

The fire brigade {sapeura pompura) is a regiment of the army, 
consisting of 2 battalions and 12 oon^nieR, the War Oihee 
sharing the control of it with the Prefect of Police 
and the Minister of the Interior It oonsists of 62 
oflicirs, 186 non commissioned officers, 291 corporals, and 1225 
niivatcs It IS composed of volunteer consenpts who liave been 
hi ought u^) to the building trades They have a dark blue 
uniform, with a gilt helmet Like soldiers in the regular army, 
they serve tliroo years, but mav re enlist for seven years They 
have nightly duties at the theatres, and may be engaged for 
])nvato entertainments There are 24 stations, each provided with 
4 engines, 2 vans, a fire escape, and a steam pump There aie 184 
horses, the pioperty of a contractor There are 6928 fire plugs, 
])lacod at intervals of 100 metres, and the pressure at most of these 
IS sufficient to dispense with pumps but formerly, when the watoi 
supply was less perfect by standtrs had to bo impressed to pass the 
buckets from hand to hand There were m 1901, besides 1544 
chimney fires and 436 false alarms, 1422 calls, but only 23 of these 
were serious fires The aggregati damage was 6,927,000 fiancs, but 
in th( previous year the burning down of the ComMie Framjaise had 
1 used the total to 10 146,000 francs The cost of the force in 1901 

was 2,729,000 francs besides 892 000 francs supplementary expense 
foi plant, repairs, and rebuilding The charge falls on the Pans 
municipality In recognition of the unquestionable efficiency and 
courage of the force President Loubt t, at the Longchamps review 
of the 14th July 1902, affixed to its fl ig the cioss of the Legion of 
Honoui 

The 2,511,955 inhabitants of th( city consumed in 1896, 352,021 
tons 8 cwt of breid 123,362 426 gallons of wiiio and 
spiiits , 171 043 tons 9 <wt of meat 26,737 tons 14 mmmmtt * 
iwt ot fish, 27,724 tons 4 cwt of poultry and ** 

^imo , 491,799,240 eggs, 20 190 tons of buttei , 8672 tons 
8 cwt of oystois , 667 tons 8 cwt of cliccse , 1207 tons 16 cwt of 
early fruits and vegetables (only the fish and oaily produce arriving 
at tlie centra’ markets arc reckoned those arriving elsewhere csca])e 
computation) Ibo Marcb6 de 1 1 Vilktto eontmuos to be the gicat 
c< litre for the supply of cattle and its abattoii is still the pnncqial 
one in the city But on tlie k ft bank of the Seme the abattoirs 
of (»rcnello, Villejnif, and les Fouin( aux have been replaced by that 
of Moiillons whicli ociupies an urea of 26 acres near the station 
of the Bnttany Railway Iho corn tiade is still earned on at the 
old corn market {halle aux bhs) transformed into the bourac dit 
lowmercc flour de tiers mtf ting in the distrnt between the Louvie 
and St Gtimain 1 uuxenois jhoi soveial years manual laboui has 
btfii the subject ot supply and demand at the Labour Exchange 
{bourse du travail) 

The following aie the general icsults of the navigation statistics 
of the Seme for 1898 entrances, 6 202,700 tons traffic 
clearantes, 1 689,000 tons trausit 1,397,800 tons 
local, 641,100, total 8,930,800 tons Detailed results foi 1897 
aie givtn m the following table — - 


£ntraneei> 

Clearances 

Transit. 

Total 

Mo\e 

nient 

I ower 
Heine 

Upper 

Seine 

Townids 

tilt 

I OH(l 
Seine 

Towards 

the 

r 

S« ill! 

Towards 

the 

I ower 
Seine 

Towards 

the 

Upper 

Heine 

Tons 

1 (K6 020 

Tons 

1 73o 149 

Ions 

l‘>0 

Tons 

71 171 

Tons 

9 7 118 

Tons 

087 608 

Tons 

6 071 1 )2 


Isaviqation of the Cannh in 1807 


Ourtq Canal 

Hi Di Ills Cunnl 

Up 

Down 

Up 

Down 

Tons 

07 685 

Tons 

625 148 

Il 

Tons 

81H* 171 


St Martin s Canal | 

Total fur 
the thrtf 
Canals 

Up 

Down 

Tons 

768 527 

Tons 

851 447 

Tons 
8,587 4 Kj 
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postal department of Pans was served ui 1897 by 98 offices 
(exclusive of the great central ofhoe)) 96 of which were telegraph 
offices , there were also 48 auxiliary offices managed by 
- shopkeepers, kc These sub offices continue to in 
* crease m number, as also do the letter boxes, of which 
there are no less than 2000 The circulation of letters foi specified 
years is shown by the following tables — 


Year 

Prepaid 

Letters 

Unpaid 

Letters 

1886 

49,193 000 

478,000 

1890 

67,980,000 

473,000 

1895 

67,011,000 

467,918 

1897 

67,352,348 

460,075 


Theie were also despatched from Pans in 1897, 15,264,000 post 
cards, pnee 10 centimes , 8,127,400 letter cards, price 15 centimes , 
53,110 cards, reply prepaid, pneo 20 centimes , 19,580 foreign 
letter cards, price 25 centimes , 502,055 remstered letters for Pans 
4,492,315 registered letters for Fiance, 770,472 registered foreign 
letters, 862,424 registered packets for France, 410,160 registeied 
foreign packets , 85,299 letters containing money orders for Pans, 
1,059,700 letters containing money orders tor France, and 260,027 
for abroad , 81,556 boxes containing money orders lor Pans, and 
408,002 for France 


Year 


French Money Orders 


Issued 


Paid 


1887 

£3 888 000 

1894 

4 024 000 

18J7 

4 174,040 


kA 424 000 
6 688 000 
6 794 510 


InUmaiiotml 
Money eirdors 

Amnniits 

re 

covered 

Un 

Issued 

Paid 

recoveied 

£452 000 

£680 000 

£212 000 

£148 000 

428 000 

728 0«0 

4a> 000 

272 000 

461 UUO 

817 510 

S06 j’3 

1^4 083 


The following table shows the numbci of newspapcis sent by 
post m speLified years to addresses («) in the depaitment of the 
Seme, (5) m other dep irtrnents or abroad — 


Political and Periodical Journal <j | 

Non political P« riodicals 

leaf 

Department 
of the Seine 

Other D«»pts 
or For«i},,ii 
Countries 

Pepartmi nt 
of tliu Seine 

Other D< pts 
or I*or(ian 
Countries 

1887 
1890 
1895 1 
1897 1 

18,000 000 
20,000 000 

1 22,216,000 
22,774,812 

104 000,000 
112,000,000 
119,000,000 
120,992,934 

17,000,000 
18 000,000 
22,300 000 
22,974,945 

40,000,000 
48 000,000 
52 913,815 
53,475,201 


stations The time allowed foi conversation is usually fixed at five 
minutes 1 he rate of charge \ane8 according as the communication 
18 exchanged with Pans oi bc}oud, anti the distance from the inner 
office Telqihonio messages can be conveyed, if desiied, from the 
receiving office to spicitied addresses Conversations aio most 
frenuent between Pans and among foreign towns, llrusscls London 
and Oeneva In France, Houeii Ilavn , Jjille, L>ons, Maiseilles, 
and Reims are the towns that most frupiently < ominuuicate with 
the capital On the list Leiembir 1S06 the telephone staff com 
prised four higher officials, 230 clerks 1101 women assistants 148 
under officials The network of ti h phones iin reast s continuously, 
and about 2500 new substiila rs aic aihitd every year 

The International Exhibitions wliuh may he said to follow one 
another periodically m Pans (1855 1S67, lS7fe, 1889, 1000) ofhr a 
means of rtvicwiiiL the proguss madt dm mg the - 
intervals between them m the various hr nidus of ait 
and industry, especially aseadi Fxliihilion carrus out 
a programme vaster than that of its pruhtessoi Ihus, whilst 
the 1855 Lxhibition concerned itsdf only with con tern poi ary ait 
and industry, that of 1867 told tlio story of their dovclopmcnt 
In 1878 the Rue des Nations ripioduccd in Pans a monument of 
every foreign country with its loial colour In 1889 the Riu du 
Cairo enabled one to live for a time in that celebrated ca]nta] 
But these, after all, were hut tcinpoiary shows, designed for tlie 
entertainment of ciowds llio pi ogress of gioatest im])ortanee 
demonstrated in 1889 was that made m the art of construe turn 
in non, as illustiated by two notable examples — the Fiffel 
lower, the most gigantic tower of the whole world 990 feet high, 
and the Gallery of Machineiy, with its boldly designed girders 
(lemarkahle for then immense span) Glass hmldings are features 
of the tune , and in place of tiie flat and tinifonn fa^adeH which 
bolder the boulevards opened dunng the Second Empire eonteni 
pornry architects build cai>ed and sculptured fa^adcSt with lodges 
and projections And notwithstanding the heavy cost of the 
disasters of 1870, several impoitant public buildings have been 
elected since — the Opi^ra, the Tuileiies the new SorlKiiiiit, the 
schools of medicine and law, the general post office, (eiitral ieh 
phone office, the galleries of the iiatiiril liistory museum, the 
Oi>eia Comique, amongst others *Mvtral and hospitals 

ami numerous schools have been dtlur built or enluigcd the 
railway stations are magmffient structuies , among bank buildings 
those of the Cri^dit Lyonnais may hi quoted as models of their 
kind and several handsome new muHiurns have luen opened, 
mainly by private individuals who sot iii sudi foundations the best 
means of safeguarding the future of thou collections Dwelling 
houses too, are mucli more intelligintly airaiigi d than those of 
older date, and arc fitttd with all the latest imjiiuvtmcnts dc visrd 
by science for the comfort of man (( Ms ) 


111 the parcel post dipartmcnt 4 508 277 packages were received 
in Pans from places in Franco, 735 783 from abroad , 16,232,742 
were despatched fiom Pans into the provinees, 1 834,314 ahioad 
The receipts of the Pans post office amounted in 1887 to 
Jt2,320 000 in 1894 to LI 600 000 The personnel of the servKt 
on the 31st Dc< ember 1896 consisted of 211 higher officials, 1696 
clerks, 271 women assistants 2972 lettci cainors It employed 
300 horses 120 drivers 35 two horse vans 53 one horse vans, 59 
tilburys, 37 factors omnibuses Cyclists carry 8}>eiial collections 
to the railway stations Automobiles have beeu eraplojed m 
collecting the contents of letter boxes 

In connexion with the telegraph service of Pans there are 104 
offices The telegraphic circulation is tabulated thus (numbers in 
thousands) — 


Year 

Despatched to 

1 arlh 

Re( 1 1 \« <1 from 


Paris 

' Jhe 
(Provinces 

Abroad 

1 1 

jPnivinces 

Abroad 

1886 

3168 

i 3394 

1244 

3168 

1 3337 ' 

959 

1890 

40)8 

7551 

1487 

4058 

1 7722 1 

1170 

1895 

1 4490 

8563 

1591 

4490 

8817 ! 

1250 

1897 

1 4692 

8967 

1374 

4692 

1 9035 1 

1061 


To this number must be added the telegrams ])assing thiougli Pans 
which in 1886 numbend 16,798 000 in 1897, 25,402,000 A 
large number of the messages sent in Pans foi delivery within the 
city are forwarded through pneumatic tubes In 1 886 the numhei so 
despatched was 3 095,997 in 1897, 4 410,400 3 ho staff consistetl 
on the fflst December 1896 of 24 higher officials, 1220 clerks, and 
839 women assistants 

The telephone service, like the postal and telegraph services 
monopolized by the State consists of a central office communicating 
with eleven divisional offices, to which stihscnbers in various districts 
oome for connexion The public can make use of telephone boxes 
in the j)ost, telegraph, and telephone offices, and in certain railway 


Painsim hvent^ since IST"} — After the ido[>tion of tin 
(Constitution of 187^, the first important political event in 
Pans was the dissolution of the Cliainber of Dtjnitus, 
jironounctd by the Senate on P)th Juno 1877, it tin 
H quest of Marshal MicMilion, then President of the 
lit public The citations th it followed this act gave a 1 iigt 
majority to the Republirans Tin Universal i xhibition 
of 1878, destined to show Euiopo that Fiance had u 
covered her mateiial jirosjanty ind moral power, attracted 
a large concourse, but the different sovc rt igns abstained 
The numl)er of admissions was about 13,000,000 A 
grand fete, full of gaiety and tiitlmsiasin, was held on 
iOth June This w is the first public rtioiting suite ilit 
war Marshal MaeMabon resigm d thf Presidency in 1879, 
and was succeeded by M Jules Grc^iy The teiuble 
winter of 1879-80 was tlu stverest of tlu century, tht 
Seine, entirely frozen, resembled a sea of ice The 14tli 
of July, thtj anniversary of the taking of the Bastilli, 
was adopted as thi French national holiday, and celebrated 
for the first tune in 1880 A grand mihtar} review was 
held m the Bois de Boulogne, at winch President Grtvy 
distributed *flags to all tlie regiments of the army On 
17th March 1881 a national loan of a thousind million 
francs was issued for the puqiose of cxicuting impoilmt 
public works This loan was covered fifteen times, I*uis 
alone subscribing for ten thousand millions At the time 
of the legislative elections, on 21st August and 4th 
September 1881, several tumults occurred in the Belleville 
district Gambetta, who was a candid ite in the two 
wards of that district, vainly tried to leldress the electors 
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Tlu great orator died in the following year, on the 31 at 
of December, from the effects of an accident, and his 
funcml, eelebrattd in Pans at the ex^itnae of the State, 
was attended by an immense gathering A slight Legiti 
mist agitation followed Gambetta’s death An unfortunate 
event (Mcurred on 29th September 1883, the day when 
the king of Spam, Alphonso XII , returned from his visit 
to Berlin, where he had reviewed the 15th regiment of 
Prussian Uhlans, of which he was the honorary colonel 
Tlu cues of “Down with the Uhlan ’ ” with which lu was 
greeted by the Pans crowd, gave rise to serious diplomatic 
incidents On 26th May 1885 the following decree was 
rendered “ The Pantheon is restored to its primitive and 
legal destination The remains of the great men who 
have merited national recognition will be disi)Osed therein 
But it was only on 4th August 1899 that the ashes of 
l^azare Carnot, Hoehe, Marceau, Latour d’Auvergno, and 
Baudin were solemnly transported to the Pantheon Victor 
Hugo's funenil was celt brated on Ist June 1885, and by 
an urgency vote they were made national obsocjuies It 
was decided that the corpse should be exposed one day and 
one night under tlu Arc de Tnomphe, veiled with an 
immense crape A few elays before, upon the occasion of 
the anniversary of the fall of the Commune, a tumultuous 
political manifestation had been made in front of the tomb 
of the Communists buried in P^jre Lachaiso eemetery 
M Jules Gi6vy was reelected President of the French 
Kepublu m 1885 The following year the Monarchists 
renewed their jiolitical demonstrations , the most important 
one was the reuiition given by the Count of Pai<|s at the 
Galliora mansion on the occasion of the marriage of 
his daughter with the King of Portugal ?Ihe Count 
of Pans had invited to this reception all tlie foreign 
ambassadors, and some disturbance having taken place, 
the Chamber of Deputies, on 11th June 188G, vltt;ed a 
hw interdicting sojouin upon Irench teiiitory to the 
Orloanist and Jionapartist pretendeis to the thiono of 
France, and also to their clireet heirs At that epoch 
Pans was in a state of agitation and discontent, and 
various eatastro])hcs occurred First of all came the 
disastrous banlvi uptc y of a large financial concern called 
the Union GDieralc , then the scandal eonceriung 
the traffic in dc corations, in which M Wilson, son in 
law of M Tulcs Gre^vy, was eorniiromiscd, and which 
eventually led to the lesignation of the President, finally, 
the deiilorable Panama affiir profoundly cneivated the 
Parisians, and made them feel the necessity of shouting 
fm a military masti r, some adventurer who would piomisc 
them a revenge All this led to Boulangism It was by 
wild ac clamations and frantic shouts that General Boulanger 
was greeted, first at the review of the army on the 14th of 
Jul), then two days later at the opening of the Military 
Club, afterwards at the Winter Circus, where the Pati lots' 
League held a mass meeting under the presidency of Paul 
D6roul^5cli, and finally, on 8th July, at an immense demon 
stiation at tlu L}ons railway station, when “le brav' 
General” left Pins to take command of the' 13th army 
corps nt Cleiniont I errand Popular refiains were sung 
m the streets in tlu midst of immense excitement on 27th 
Tanuaiy 1889 at the time of the election of General 
Boulangc r as deput} for the Seine department , A majority 
of 80,000 votes hid invested him with an immense moral 
luthority, and he appe ared as though elected as the candi 
date of the entire country , but he lacked the necessary 
audacity to eom[)let( his trmmjdi, and the Government 
having decided to pioaecute him lor conspiracy against the 
security of the State, before the Senate acting os a High 
C\)urt of Justice, he fled with his accomplices, Rochefoit 
and Dillon All throe were condemned by default, on 
14th August, to impiisoumont in a fortified enclosure 


Other events had also troubled this astonishing inter 
lude of Boulangism On 23rd February 1887 a terrible 
fire destioyed the Opera Comique during a performance, 
and a great many of the audience perished in the flames 
The first performance of Lohenqrtriy which took place at 
the Eden Theatre on Ist May 1887, was also the cause 
of street noting In 1888 there were several strikes 
That of the day labourers, which lasted more than a 
month, (Kcasioned violent scenes, owing to the sudden 
deatli of Simile Eudes, a Communist, while he was speak 
ing in favour of the strike at a public meeting On 2nd 
December there were manifestations in memoiy of Baudin, 
a representative of the people, killed upon the barricades 
in 1851 while fighting in the defence of the Kepublic 
But a calm finally came, and then the l*arisiana thought 
only of celebrating the centenary of the Revolution of 
1789 by a universal exhibition This Exhibition con 
tamed a profusion of marvels such as had never before 
been seen, and indicated what enormous industrial progress 
had been accomplished Sadi Cainot, who had succeeded 
M Jules Grevy as President of the Republic on 3rd 
December 1 887, officially ojiened the Exhibition on 6th May 
1889 Numerous fetes were held in the grounds while the 
exhibition lasted The Eiffel Tower and the illuminated 
fountains enraptured the crowd of visitors, while the Rue 
du Caire, with its Egyptian donkey drivers, obtained a 
prodigious success Most of the nations were rejiresented 
at this Exhibition Germany alone eoiifined hei co opera 
tiori to the display of some paintings The Nhah of Persia, 
in honour of whom splendid fetes were organized, and 
the King of Gieoce, the Priino of Wales, the Lord Mayor 
of London, several Russian grand dukes, Annamite, Tun 
isian, Moorish, Egyptian, anei African ]uinces, successive!} 
visited the Exhibition There were 10,000,000 visite^rs 
On the 18th of August a ban(]uet was oflered in the Palais 
de I'Industrie by the Pans Munieipal (^ouncil to all the 
mayors m Fiance, and 15,000 of these officials were 
present 

In 1890 the duke of Orleans, having attained Ins 
majority, came to Pans to diaw for militaiy service with 
the young eonsenpts of his e lass Ik w as arrested, and 
placed, first in the Ooncieigerie, and latei in the prison 
at Clairiaux, but was released after a ftw months' in 
careeration The following ytars weie lemarkable for 
more strikes and several demonstrations by the students, 
which led m 189 i to eonfliets with iht police, m one 
of which a student was killed On tin 17th of October 
an enthusiastic welcome was extended to Admiral 
Avellan and the Russian sailois upon their arrival in 
Pans It was about this time that dynamite began to 
be used by the Anarchists After Ravadiol, who com 
meueed the sinister exploits of the “ j>roj»agaiida by acts,” 
it was Vaillaut that threw a bomb into the “ Temple of 
the Laws" on 9th Decembei 1891, and wounded forty 
six deputies Then there was a succession of these, 
attacks during the two following mouths, for Ravachol 
and Vaillant had found emulators Henry scattered 
fright and death among the peaceable customers of a 
brasserie, while bombs were tin own into the doorways 
and staircases of houses inhabited by wealthy people 
Upon the steps of the Madeleine Church, Parvels, who 
was already the author of two dynamite plots, was struck 
down by the destructive machine that he was about to 
throw into the body of the church Lauieiit Tailhade 
himself, who had celebrated with his pen the beauty 
of Vaillant’s gesture, was subsequently wounded by 
djmamite thrown into the Caf6 Foy, where he was 
lunching Finally came the attack on President C'^arnot, 
who, on 24th June 1894, fell at Lyons under the blow of 
the Italian anarchist Caserio's dagger His funeral was 
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<5elebrat€d at Pans on 1st July M Casimir Perier, elected 
President of the Republic on the preceding day, follo\\ed 
the procession on foot He resigned ofhee on 1 ^)th January 
189"), and on the 17th M Felix Faure was chosen as his 
auccessor 

The visit of the Emperor and Empress of Russia, on 
the 5th, 6th, and 7th of October 1896, was celebrated 
by incomparable feU s The Rue de la Paix was decorated 
with ropes and saiK, stntched acrosb the street like the 
rigging of a vast vessel, in honour of the Russian 
sailors Nothing could be seen anywhere txcoi)t flags, 
<'ockades, and badges foimtd of the colours of the two 
friendly nations In the evening there wore open an 
balls, with farandolos and orchestras at all the street 
corners Popular enthusiasm was again manifested on 
31st August, when Piesident Faure returned from his 
visit to the Russian court On 4th May 1897 the 
terrible conflagration it the Charity Razatir in the Rue 
lean Goujon thiew into mourning one hundied and 
torty families of tin nobility or the aristoci icy of Pans, 
and sjiread sorrow among the class always eonsidtrate 
in its benevolence Then all minds were again troubled 
and disturbances ocemred in the streets for more than 
two yt irs over the Jlreyfus case, dividing the Fieneh 
jieople into two camps (\rtain newspapers kept up the 
agitation, which was the esust of numerous prose< utions 

F^lix Faure died suddenly on the IHtli of February 
1899 The veiy day of his funeral, Paul DeroulMe and 
Marcel llabert tned to make a coup <Vt(at by urging 
Geneiil Roget to k id his tioo])s, which had formed part 
of the guaid of honoui at the obst (plies, against the 
hlysee Imuierlntely airtsted and put on trial, Deioul6de 
ind Habeit were acquitted by a timorous ]uiy 

M I mill Loiibet, Ihtsidont of the Senate, was chosen 
as successor to AI htliv F Hire IJjion his return to 
Pius fiom the Vers idles (Vmgress, wlieie he had been 
elected IVesident of the Fienth Rejm blic, he was greeted 
by hisses and cries ot “Panama’” crus in no wise 
justifiable Some time ifterwards, Tiilts Guerin, by a 
desperate usistineo aguiist a summons of the police to 
give himself up, nude the public believe for two months 
in the cMstence ot an imjnegnable fortress in the Rue 
l^habrol, in tho very centie ot l*aris On the Ith of Tune 
there was a gieat scandal at the Auteuil Races, which 
President Loubet had been, according to custom, invited 
to attend He was insulted and struck by Bar on de 
Chiistiaui, who was encouiaged by the young royalists of 
the “Quillets Blancs” Association A week litei, the 
extraordinary and excessive police measures taken to 
prevent a disturbance at the Grand Prix occasioned the 
downfall of the Dupuy ministry M Waldt ek Rousseau 
then formed a cabinet, himself becoming President of the 
Council The new premier immediately took energetic 
measures against the enemies of the Rejiublic Compromis 
ing documents founti in various domiciliary searches made 
among the Monarchists and Nationalists formed the basis 
of prosecutions before the High Court of Tustict The tiial 
resulted in the condemnation of Tulos Guerin to a term of im 
pnsonment, and the banishment of Paul Deroulede, Marcel 
Habert, Andr4 Buffet, and the Marquis de Lui Saluces, 
thereby ridding France of all these promoteis of disorder, 
and opening a new era of peace, which lasted throughout 
the Universal Exhibition of 1900 This Exhibition covered 
an enormous space, including the slope of the Trocad^ro, 
the Champ de Mars, the Esplanade of thi Invalides, and 
both sides of the Seme bordered by tho Rue de Pans and 
the Rue des Nations Seen from the new Alexandre III 
bridge, the spectacle was as fairy like as a stage setting 
Close beside, at the left, wt re the palaces of the different 
nations, each one showing its characteristic architecture, 
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and all being ol ui istonishing diversity To the light 
were the pivilion of the eit> of Pans iiid tho tnoniioiis 
greeuhousis, md m the (listunec. Gld Pins, so pic 
tuiescpiely constructed by Rolnda In slmit, e\<^ti( (dihcts 
and scintillating cupolas arost with unpir ilk ltd jnoiusion, 
creating in tht laart ot J^iiis i ^L^tdbl( tit\ ol duaniK 
and illusion The most distant countries sent their art 
treasuies or tin nurvtls of tluir nnlustrv Flu nuinbtr of 
Msitors was 51,000 000, and tlu ])t rsomge s ot niaik in 
eluded the hhah of Persu tin King of ^wtdtn tin King 
of the Belgians, and tht king ot (Jr tet, 01 ot A\boni were 
successively the guests ot 1 isnct On tin JJnd of 
September 22,000 ma\ors a(ti]»ted tin niMOtion to tlu 
banciuet offered in their honour by pHsidtii+ 1 ouhet, ind 
thus solemnly affirmed thur Kt public in fntli ihis id 
mirably orgini/ed lianquet was spread in tin 'Inileries 
Gardens The Exhibition of 1900, a biilliant c]nlogut of 
the (losing century, was i grand miiiifest itioii of uni 
versal concord, of the union ot j>eopkb l>> ut s( n nee, 
mdustr}, all bi inehts of Imman g( niiis (dr n ) 

PariSf I nty ol 3t\is, T\S \, Cijutil of Lamar 
county Jt IS in the north c istcin pait of the stite, 
on the Gulf, Colorado, and Santa lu tht St Louis ancl 
Sill Franeis(c), the Texas and Paeilie iiid tht Texas 
Midland railways, at an altitutk of 51) I ittt Jt is m a 
grain and cotton region, for which it is i colic (ting and 
distributing ]M)int, and has a lirge trade ind some inanii 
facturtb Population (18h0), P)8() (1S9()), 8254 , 

(1900), 9358, ol whom ls2w«re foreign bom ind 1061 
negroes 

♦ 

Pari6, Louis Philippe Albert d’Or- 

l4a>nS|^ CoMTF 1)F (1S3K-1S94), s<MJ of the Due 
crOrleaiis, the eldest son of King Louis 1 Inlqipt, was 
born on 24th \ugust 1838 Ilis mothd w is tla Piimess 
Helen of Mecklenburg Seliwcrin, a Piote tint la the 
death of his father through a carnage aicident in 1842, 
the count, who wais then only four yt us of igc, beeaiiu 
hell ajiparent to the iKiich thioiie On the dt]»nsition of 
Louis Philippe in 1848, the Diitliess of Oili ins stiuggled 
to secure the succession to lier son, and boit him through 
ail excited iKipulaeo to the Clumber of JkputH The 
(^hambei itself was soon invaded, liowcvci iiid the 
Reimblie jirodaimed Ihc (Jilc mists wue ciiiven into 
exik, and the duchess pio( ceded with lui two seins, the 
Comte de Pans ami the Dm dc Cluities, fiist to Liseiiadi 
m Saxony, and then to Claiemoiit in Siiiiev At the 
latter jilace the count’s eelm ition was conducted b> his 
mother He w is reaied in the Komin C’atholK faith, 
and received his first eoinmiuiioii at the hands of Ciidiiml 
Wiseman in 1850 Aftei Ins niotlicrs deatli in 1858, 
the count made a long foieigri tour lii 1861 he and his 
brother accompanied their unde, tlic Prince dt Joinvilk, 
to the United States Dunng the e impugn on tlie 
Potomac the brothers were attached to the stall of General 
McClellan In \y>ril 1862 the count took put m the siege 
of Yorktown, and was yucsent at the battle ot Milhanis 
burg on 5th Alay He was also with McClellan at the 
battle of Ian Oaks, and was yieisoiially cngiged in the 
sanguinary em*ounter at Games AIill on tlie 27th of Tunc 
When difticulties aiose between I ranee iiid the United 
States with regard to the affans of Alevno the Oikans 
princes withdrew fiom the AmerKari army ancl returned to 
Euroyic, yiaying a visit to President Lincoln before embark 
ing During the winter of 1862 63 the count took a syiecial 
interest m the organi7ation of the LimashiK Cotton 
Famine Fund, and (oiitiibuted an article to tlie litviic des 
Deux Mond^^ entitled “Christmas Week in 1 incashire ” 
On 30th May 1864 he married his cousin the Princess 

S VII 
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Hane Isalielle, d lupflittr of the Due de MoutpoiiHier, and 
his Hou and iiLir, the J)uc d'Orli^ans, was born at York 
jJouHc, Twicktnhain, in 18G9 The count was refused 
Iiermission t<oHcr\c in the Franco Prussian war, but after 
tile fall ol ><a|xjleon III he returned to France Abstain 
ing from putting himself forward, he lived quietly on his 
estates, whnli liui Ix-en restoied to him by a vote of the 
Assembly Hi gi\t considerable study to soiial ques 
tions, and the relations lietweeu capital and laViour, and 
publislud i \ iluable little work on trades unions In 
August ltS7 ^ tliLiL \\m an inqKirtant jKilitical confeieiue 
at iMohsdorf, tin lesult of whuh was that i fusion was 
(iiuttd by whnii the Comte de Pans igreed to warn 
Ins i laims to tlu throne in favour of thosi of the Comte 
de (MminlK>rd JJ} the death of the lattii in 1883 the 
(ount lieiame undisputed head of the House of Bourbon, 
but the old legitimists did not hail him with miieli 
( ntluisiasm, nor did llii count show an} disjiosition to 
push his (laims Tin j>o[)ulaiity of the Orleans family, 
howivei, WAS sliown on tin (xcasion of the maniage of 
the (VmiU d< Plus’s ildist daughter with the Duke of 
Biagan/a son ol tlu King of Portugal, in May 188b 
This so ilirnud tlu iMendi Coveinmeiit that it led to a 
now law of c xjuilsion by which dnect claimants to the 
Freni h tliroiu and tlu ir heirs weie banisheel from h ranee 
Till ( omb d» Puis igaiii retired to England, taking uj) 
Ins Abode it Mu en House, ntai Ri(hmonel Paik Here 
he ell voted his loisuie to Ins favourite studies In addition 
to Ins work /^is AmocutHom Ouvnae^ eu Amfletei'ie^ 
whuh was [uiblislied in I8b9 and translated into English, 
the count edited tlie litters of his fathci, anel published 
at intervils in eight 'volumes his Jlinttouc do la Gume 
ihvdi fn Amen(fUf In Ins latei yt us tlie count serunisl} 
comproirusi d the piospects of the Royalist party by the 
relitions into vvlneli he entiled with General Boulanger 
He died 8th Siiitembii 1891 

Parker, Joseph (1830 ), English Congrega 

tional ministir, was lioin at Hexham eni Tyne, 9th A] nil 
1810, his I ithi i be ing a stone cutter In 18')J he attended 
classes at Univirsit} CVillege, London Oidained (1851) 
to the eareer ol a (Vnigugatioual pastor, ho was e ailed to 
Ranbury, whore he woikid fiom 1851 to 1858, and then 
to Manchester, when in 18b8 he publislud /(r< Dcmt (a 
reply to Ene Ifonut) , but in 1869 he came to London, 
and boiami ministirof the Poultiiey (9iapel in Holboin, 
in substitution foi whuh aftei wards tlu great City Terrqili 
was built 111 1874, by Ins exertions, at a cost of £70, 000 
He btuimi famous as i vigoious, stiinng, and oiiginal 
]>ruiclier on lonscrvativo theological lines In 1880 lu 
visited till United states, 'wlicie he was conipaied with 
Henry Ward Ikoihcr, who had just died , and Parker was 
i xpected it the moment to take Ins ])lacc, but he returned 
to England with the degite of D D from Chicago I^ni 
virsit} In 1889 he issued Tlu Peopled Praija hooky and 
ill 1885 lx gin the publication of The Pioph'^ Bible (in J5 
\i>ls), a SI ru s of cliscourscs whuh came out at intervals 
up to 1895 \mong his other woiks may be mentioned 
City Tanple Stimoue (1869-70), The Jnnu Life of Cha^t 
(1881), ApO'stfdn life (1884), My life and Teachtny 
(1889), A Pitathn's Lift (1899), and some autobio 
graphical sketches of ministerial life l>piwqdale Abbey 
(1869) and 75/m ( hylde (1883) Di Paiker shared foi 
many years w ith M r Spurgeon the n putation of being the 
most imprissivi Dissenting preacher in England He 
became chan man of the London Congi cgational Board 
and of the Congregational Union He married twin, fiist 
in 1851, and sciondl} in 1864, and the death of his second 
wife in 1898 deprived Inm of a devoted lielpti 

Parkarsbursf, a city of West Augmm, USA, 
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capital of Wood county, on the west bank of the Ohio 
river, at the mouth of the Little Kanawha river, in the 
western part of the state, at an altitude of 616 feet Next 
to Wheeling it is the largest city m West Virginia It 
has four railways, the Baltimore, and Ohio, the Baltimore 
and Ohio South Western, the Little Kanawha, and tlu Ohio 
River It has a largo tiude, both by rail and river It 
18 in a coal, oil, and natural gas region, and contains the 
shops of tlie Ohio River Railway, oil rehneries, iron works, 
lumbei nulls, Ac Population (1890), 8408, (1900), 
ll,70d, of whom 515 were foreign born and 783 ntgioes 

Parkesp Sir Harry Smith (1828-1885), 

English diplomatist, son of Harry Parkes, the founder ot 
the hrin of Parkos, ()tvvay and Co , ironmasters, was born «it 
Birehills Hall, near Walsall m Staflordshirc, in 18J8 Whtii 
but four ytais old his mother dud, and in the following 
year his fathu was killed in a carnage accident Being 
thus left an orphan, he found a home with lus uncle, a 
ictiied naval ofhee.i, at Biimingham Ht leceived his 
early education at a boaidmg school at Balsall Heath, 
and afterwards at King Edward’s (Lamniai School In 
1837 his uncle dud, and in 1841 he sailed foi Macao in 
C’hina, to take up lus reside nee at the house of his cousin, 
Mrs Gutylaff At this time what was known as the 
“ Opium Wai ” had broke n out, and Pai ke s eagerly prepare d 
lunihelf to take ])ait m the events which wtie passing 
around him by diligently appl}ing himself to the study ot 
Chinese Tii this ] mi suit he was fortunate to have the 
help and supci vision ot l)i Gut/latt anel John Robe it 
Morrison, secietaiy ind inteipietci to bii Henry Pottiiigei 
Under these conge mal indue nets he made lapid progress 
and in 1842 ht leccived lus tirst ap)>omtmcnt m the 
consular servuc loitunately foi him, he was privileged 
to accompany Sii He my Pottinger in lus exjieditioii up the 
Yingtsekiang to Nanking, aiul after having taken part in 
the capture ot Chink lang and the suiiendei of N inking he 
witnessed the signing ol the ticaty on boaitl the Cot nv all is 
111 August 1842 B> this tuaty the five ports of Canton 
Amoy, Foochow, N mgpo, and Shanghai w ere opened to trade 
After short residenees at Clanton and the newly opened 
Amoy, Parkes was appointed to the consulate at hoochow 
Heie he served undti Mi (aftei w aids Sir) liutlurfoid 
Alcexk, who w'as one ot the lew hnglishmcu who knew 
how to manage tlu Chinese Though tlu warwasovei, 
the people vveie still hostile to fencigiurs, and it was onl} 
by tlu exeicise ot stiong pressuie that Alcock and his 
young intcriiretcr were able to protect themselves and their 
countiymen fiom the assaults of tlu natives In 1846 he 
WAS tiansfeiicd with Alcoek to Shanghai, which was even 
then beginning to show signs of developing into the place 
of important e which it has since lieeonu In 1849 he k 
turned to Ingland on leave, and after visiting the Conti 
uciit and doing some hard work foi the loieign Office, lu 
returned to Chin a in 1851 After i short sta> at Amoy 
hi was transferred to C niton as iiiterpietci, and there lie 
was fiist bi ought into coritaet with Commissioner leh, 
whose insolence and obstinacy led uj) to the second China 
wai Y^eh had now me t a man of even greater determina 
tion and power than himself, and when, os a climax to 
many outrages, Yeh seized the British le:)r(ha A7'7 0 w and 
made prisoners of hei cicvv, Parkes at once closed with 
lus enemy In response to a stiongl} worded despatch 
fiom Paikcs, Sii John Bow i mg placed matters in the hands 
of the admiral^ who took Canton and, with Paikes^s personal 
help, made a prisoner ot Y t li As the city was to be held, 
an allied commission was ippointed to govern it, consist 
mg of two Englishiiun, ol whom one was Parkes, and a 
F rench naval officer Being the only one of the three 
who had any experuntc of the Chinese character, the 
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burden of the work fell upon Parkes, who virtually governed 
this city of a million inhabitants for three years Mean 
while the treacherous attack at Taku upon 8ir h rederick 
Bruce, who was on his way to Peking to exchange the 
ratifications of the treaty concluded m 1858, led to a 
renewal of hostilities in the north, and Parkes i^as ordered 
up to serve as interpreter and adviser to Lord Flgin In 
pursuance of these duties ho went in advance of the army 
to the city of Tungchow, near Peking, to arrange a meeting 
between Lord Elgm and the Chinese commissioners who 
had been appointed to draw up the preliminaries of peace 
While thus engaged he, Mr (afterwards Lord) Loch, 
Mr de Norman, Lord Plgin’s secretary of legation, Mr 
Bowlby, the Time» correspondent, and others, were treacher 
ously taken prisoners Parkes and Loch were carried off to 
the prison of the Board of Punishments at Peking, where 
they were separately herded with the lowest class of 
criminals After ten days* confinement in this den of 
iniquity they were removed to a temple in the city, where 
they were comfortably housed and fed, and from which, 
after a further detention, they were granted then lilxrty 
The other captives were not so fortunate, and a number 
were deliberately tortured to death For this signal 
instance of treachery Lord Flgm burned down the 
Summer Palace of the emperor, and the rums oi this 
building, whi( h have since lx en left unrestortd, mark the 
horror and indignation with which this baseness and in 
human cruelty were universally regarded At the con 
elusion of peace l*arkes returned to England on leave, 
when he was made K (Ml foi hia servnes, ho had 
icceived the 0omj)anion8hip of the Older in 1860 On 
his return to China he serveel for a short tune as ( onsul at 
Shanghai, and was then appointed minister m rajian (1865) 
For eighteen yt ars he held this post, and throughout that 
time ho strenuously used his influence in su[)port of the 
Liberal party of Jajian, whoso first object was to alxilish 
the native feudal system of government and to substitute 
for it a more enlightened form of administration So 
earnestly did he throw in his lot with these reformers, 
that he btcamt a marked man, and incurred the bitter 
hofltilityof the reactionaries, who on three sepirate occasions 
attempted to assassinate him In 1882 he was transferred 
to Peking where, with his usual energy, ho worked for the 
good of his eountry , and although m condueting negotia 
tioos he had many serious contentions with the mandarins, 
he retained throughout their respect and regard Whik 
in Peking his health failed, and ht died of malarial 
fiver on the 21st of March 1885 In 1856 Sir II (then 
Mr) Parkes manied Miss lanny Pluiiier, who died in 
1879 (r K 3)) 

Parkes, Sir Henry (1815-1896), Australian 
stitesraan, was born at Stonekigh, m Warwickshin , on 
27th May 1815 The son ot parents in very humbk eir 
cumstanees, ho receivtd only a riuhiiu ntary education, and 
it an early age was obliged to earn his liv ing as a common 
labourer Failing to make his way in England, he i mi- 
grated to Australia in 1819, and after a time settled in 
Sydney as an ivory turner Conscious of his gn at powi is, 
he worked unremittingly to repan the deficient ns of his 
education, and developed a genuine taste lor literature, 
and a gift for versification which won the approval of so 
severe a judge as Tennyson His first volume of poems 
was published in 1812, under the title of Moment k 

Ho now began to take an active jiart in politics, and soon 
showed himself thi wielder of an incisive stylo as a leadi i 
wrriter, and a ]>opulai oiator of unrivalled influence He 
took a prominent part m the movement agamst the trans 
portation of convicts, and m 1849 started the Emjnie 
newspaper to lutuleate his polity of attacking abuses 


K E S 475 

while remaining loyal to the Crown The paper at once 
made its mark, but owing to financial difficulties ceased to 
appear in 1858 One of the reforms for which Parkes 
fought most strenuously wis thi full introduction of 
responsible government He was trium])hantly returned 
to the Legislative Council untkr the old lonstitution as 
member for Sydney, and on the establishmi nt of a legis 
lative assembly in 1856 was returned for Ea^t Sydney 
In the debates on the new constitution ht successfully 
attacked the proposal to create a hereditary ITp(>or House, 
but vainly endeavoured to i xcludc the [>rim iple of nomina 
tion His parliamentary career was twui iiiterru]>ted by 
pecuniary embarrassments, iiuktd, lie mvti acc^uired the 
art of making money, and in spiti ot a publu subscription 
raised in 1887, died in absolute ptnuij Hi was elected 
for Fast Sydmy m 1859 at thi first gi ntral election under 
the new electoral Act, and sat till 1861, when he was sent 
to England as a commissioner for promoting emigration 
He made a prolonged stay in England, ind described his 
impressions in a stnts of letters to the IStfdTiey Moinin<j 
Ileiald^ some of which were rej>rinted in 1869 under the 
title of Auitrahan 1 letcs of Enghind He returned to 
Australia in 1863, and, re-entuing the Assembly, btcamt 
colonial secretary in the Martin ministry from 1866 to 
1868 He succeeded in passing tlm Public Schools Act 
of 1866, which for the first time instituted an efficient 
system of primary education in the colony but the 
Homan Catholic and Anglican communities, liokling that 
the position of the denomination il schools was me naeed, 
displayed a bitter hostility to Park* s which survived the 
])a88ing of the Bill His great chanec came in 1872, when 
the Martin ministry resigned on the (|Utstion of the sum 
jiayable by Victoria m lieu ot horde r duties l*arkes, who 
during his visit to England had fallen deeply under the 
inliuonco of Cobden, had peisLstently advocated tree trade 
as a remedy for the financial distress of the colony He 
now became prime minister and colonial secretary , and 
rising to the height of his opixirtunity, he not only re 
moved the cause of dispute by throwing the colony open 
to trade, but made Hydnt y the chief port on the continent 
It was due solely to his lufiuence that New South Wales 
formally years alone ol the Australun colonies idhered 
to a free trade policy He held otlice till lh75, and on 
the fall of the Robertson min is tiy again became premier 
and colonial secretary fiom March till August 1877 At 
the end of this year he w is mule K C M (1 binding 
that the state of |xirties did not dlow ot the existence of 
a stable ministry, he toimed i coalition with Sir John 
Robertson, and became premier and colonial seeietary for 
the third time from December 1878 to Januaiy 1883 
This administration w is distinguished by a wide pro- 
gramme of soeial legislation iiiduding temj>eiance and 
employers* liability Acts, and reform ot education and of 
the electoral liw In 1S82 and in l^M-84 ho ]miuI pro 
longed visits to bngland Abe id> distinguished among 
Australian statesmen fui breaelth of outlook and passionate 
devotion to the b mpire , he re tin ned w ith tliose qualities 
enhaneed For a time ho found himself almost m a 
position of isolation, but in 1887 the disastious ixilicy of 
protection adopted ]>> his suteessors bi ought him again 
into oftiee Hw free trade jKilicy VNas oiiee more success 
ful Other important motisiiies of his «ulministration 
were the reform of the civil service, the t>rolubition of 
Chinese iininigratioii, and the Riilwu>s and J^ublic Works 
Acts Ho fell from ofhco in J inuaiy 1889, but in the 
following March became for the fiftli time premier and 
colonial secretary The remaindci lA his life was chiefly 
devoted to the ciuestion of Austnilian fcelention He 
had from his early days been an idvcnate of this idea, 
but that inability to recognize the merits of his opponents. 
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which, (onibmed with cxeesHive selfesteem, formed the 
<liicf defect of Ills character, prevented his co-operating m 
Mihsequent attempts at federation The Federal C’on 
\ention at Mtlliourne in 1890 was mainly his w ork , and 
lie pie sided eivtr tho Coineiition at bydney in 1891, and 
was chiefly responsible for the draft constitution there 
rained Deft it ed in October 1891 on his refusal to 
iceept in eight hours’ day for coal miners, he remained m 
opposition lor the rest of his career, sacrificing even free 
trade in tlie hojio ot smoothing the path of federation 
He died at Sydney on 27th April 1896, but though ho 
diel not live to see the. realization of his eflorts, he may 
pistly bo called the Fathei of the Australian Common 
wailtli He published, in addition to the works already 
named and iiunierons volumes of \er8e, a collection of 
Hpceehes on the Ftdnal Govp) nmmi of Amir aim (1890), 
and an autobiogmiihy, Fiftij Years m tlie makvnq of 
Australmfi Ihsto7y (h sy) 

Parkman, Francis (1823-1893), American 
historian, was born in lioston, 16th September 1823 His 
great-graiulfatlu i, JMa iit rer Parkman, a graduate of Harvard 
lu 1711, was for marly sixty years minister of the Con 
grcgitional (’Imrch in \\ t stboroiigh, and was noted for liis 
devotion to tho studv of history ()nc of this gooel clergy 
man’s sons, Stmiiel linkman, became an eminent merehant 
in Jioston, and exhibited mueh skill in hortieulture 
Saiiiiiils son, briiuis raikinan, a graduates of Harvard 
in ]S()7, was one of tlie most eminent of the Boston 
elergymen, a pujul ind iiiend e^f Channing, and noted 
among Unitainns foi i bio idly tolerant dis]»osition 
This Doctor J*arkman, i man of me sagac ity and exc|iiisile 
humour, was tho fathei of 1 1 incis I’arkman, the histoiian 
JIiH mother was a d(S(ciidant of the celebrated John 
(\jtton bin was the danghtci ot Nathaniel Hall ot Med 
ford, member of a fuuil) vnIirIi was reiircseiited in tlu 
convention that fiamed the constitution of Massachusetts 
m 1780 

Francis IWkman was tlu eldest of her six children 
As a boy, his lualth was (Uh<att, so that it was thought 
best foi him to spend mudi of his tinu at his grandfather 
Hall’s home in Medfoid iitlur than in the city That 
home was situate'd on tlie boidei of the Middlesex iellh, 
i rough and locky woodland, 4000 acres in extent, as wild 
and savige in many places as the primeval forest The 
place IS within 8 milts ot Boston, and it may bo doubted 
if anywhere else can be found another such magnificent 
piece of wilderness so neai to a great city There young 
i\irkmau spent Ins loisiiic liours in eolleeting eggs, insects, 
and reptiles, tiapping scpiirrels and woodchueks, aiiel 
^hootlng birds with airows This breezy life saved him 
from the artiheial 8tu]>ulit> which is too often sujierm 
dueed iii boys >)y their sehoeil tiaiiung At the age of 
fouitedi rarkiiian began to show a strong taste for literary 
composition In 1841, while a student at Harvard, he 
made a lough louiiiey of cx])loratie)n in tho woods of 
noitherii New Hampshire, where ho had a taste of adven 
tui 0 slightly sj)i( ckI w ith hai elslup About this tune he made 
up his mind to wiito a lustoiy of the last French war in 
Amoriai, which eiiihd iii the conquest of Canada, and 
somt^ tune afti i waids hi enlaiged the jdan so as to include 
the whole course ol the Amt lu an conflict between France 
and Great Biitam oi, to use his own words, “The 
history of the Ameiie in lorest , for this was the light in 
which 1 regarded it theme fascinated me, and 1 was 
haunted with wilderness images day and night” The 
way in which true genius works could not be more happily 
dt scribed In the ionise ot 1812 an attack of illness led 
to his making a jouint} in Italy, where he spent some 
time 111 a monastery belonging to one of the strictest ol 


all the monastic orders, the Passionists, brethren addicted 
to wearing hair shirts and scourging themselves without 
mercy In the young historian’s eyes these good brethren 
were of much value as living and breathing histone material 
In 1 844 he graduated at Harvard with high rank 

He now made up his mind to study the real wilderness 
in its gloom and vastness, and to meet face to face 
the dusky warriors of the Stone Ago To day such a 
thing can hardly be done within the United btates, for 
nowhere does the primitive wilderness exist save here and 
there in shieds and patches So recently as the middle of 
the 19th century, however, it covered the western half of 
the continent, anel could be reached by a journey of 1 600 
or 1700 miles from Boston to the plains of Nebraska 
Parkman had become an adept in woodoiaft and a dead 
shot with the rifle, and could do such things with horses, 
tame or wild, as civilized people never see done except in 
a circus In company w ith his friend and class mate, Mr 
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Quincy Shaw, he ))asscd several months with the Ogillalah 
baud of bioux Knowledge, introjiidity, and tact earned 
Parkman through tlict^. cxiicnenees unscathed, and good 
luck kci>t him char of encounters with hostile Indians, m 
which these qualitus might not have suflietd to avert 
destruction It was a very imi)ortant expeiienee in rela- 
tion to his life work This outdoor life, howtvei, did not 
suffaeo to reel lilt Parkman’s health, and by 1648, when he 
began writing The Co7i ^piracy of Pontiac, he had leaehed 
a truly pitiable condition The trouble seems to have 
been some form of nervous exhaustion, accompanied with 
such hypersensitiveness of the eyes that it was impossible 
to keep them open except in a dark room Against these 
difficulties he struggled with characteristic obstinacy 
He invented a machine which so supported his hind that 
he could write legibly with closed eyes Books and 
documents were read aloud to him, while notes were made 
by him with eyes shut, and were afterwards deciphered 
and read aloud to him till he had mastered them After 
half an hour his strongtli would give out, and in these 
circumstances his rate of composition for a long time 
averaged scarcely six lines a day The supeib historical 
monograph composed under such difficulties was jmblished 
in 1 85 1 It had but a small sale, as the American imblie was 
then too ignorant to feel much interest in American history 
Undeterred by this inhospitable reception, Parkman 
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took up at the beginning his gieat work on Jumvce aiid 
England in t/ie Kew Worlds to which the book just 
mentioned was in reality the sequel This work obliged 
him to trace out, collect, arrange, and digest a great mass 
of incongruous material scattered on both sides of the 
Atlantic, a large fiortion ot which was iii manuscript, and 
required much tedious exploration and the employment of 
trained copyists This work involved several journeys to 
Europe, and was performed with a thoroughness approach 
mg finality In 1865 the first volume of the great work 
appeared, under the title of Piomeis of Fraru,e in tlie New 
World f and then seven and ti\enty years more elapsed 
befoie the final volumes came out m 1892 Nowhere can 
we find a better illustration of the French critic’s definition 
of a gieat life —a thought conceived in youth, and realized 
in later years After the Fiomeis the sequence is Tfu 
Jesuits m Noith Anierira, La Salle and the Discovery of 
the Great West, The Old lieifime %n Canada, Ftontetuu 
and New Frayue and Louis XIV, Montcalm and Wolfe, 
A Half Centui y of Conflict As one obstacle after another 
was surmounted, as one grand di\ ision of the work after 
another became an accomplished fact, the eftect upon 
I’arkm in’s condition seems to have been bracing, and he 
acquired fiesh impetus as ho appioached the goal There 
can be little doubt that his physical condition was much 
improve d by his habit of cultivating plants in garden and 
(onservitory He was a horticulturist of piofound attain 
incuts, ind himstU oiiginated several new vaiieties of 
floweis His work in this department made him an 
enthusiistie adherent of the \i(ws of Darwin He was 
professor of horticulture in tin. Agricultural 8ehool of 
Haivaid in 187 1-72, and published i few books on the 
subject of gardening He died at Jamaica Plain, near 
Boston, on bth Novembei 189J 

Tlie 8ignihcan(e of Paikmin’s work consists jiartly 
in the success with which he has depicted the North 
American Indians, those belated childien of the Stone 
Age, who lia\e been so persistently misunderstood alike by 
romancerb, such as C^Kipei, and by detractors like I)i 
Palfrey Piikman was the first gieat literary author who 
really understood the Indian’s character and motives 
Against this savage background of the forest I’aikman 
sliowh the rise, juogress, and diainatic termination of the 
colossal struggle between Fiance and Great Britain for 
colonial empire With true philoso[)hic insight h( shows 
that I ranct 1 iiled in the struggle not because ot any in 
fenorily in the ability and chaiactcr of the nun to whom 
the Avork was entrusted, but chiefly by reason of her 
despotu and protective regime Theie is no more elo(|uent 
commentary uj)on the wholesome results of British self 
government tlian is to be found in Parkman’s book But 
while the author deals with history philosophically, he does 
not, like Buckle, hurl at the leader’s head huge generaliza 
tions, or, like Cailyle, preach him into somnokneo With 
all its manifold instructiveness, his book is a nairative as 
entertaining as those of Macaulay or Froude In judicial 
impartiality Parkman may be compared with (Gardiner, and 
for depth and accuracy of leaimng, with Bisho[) btubbs 
Tike him for all in all, lie is incomparably the gieatest 
historian that America has produced (j 1 0 

Parla Kimedi, a town of British India, in the 
Ganjam district of Madras Pojmlation (1881), 10,812, 
(1891), 16,379, municipal income (1897-98), Ks 13,600 
It is the residence of a raja, who claims descent from 
the ancient kings of Orissa His estate covers an area of 
764 square miles, and pays a revenue of £8782 out of an 
estimated income of £53,274 He maintains a college, 
with 32 students in 1896-97 , a high school, with 302 
pupils, i printing press, issuing an English newspdi>er, 


and two librarus A steam tianiwa^ of 2 ftet gauge, for 
25 miles, has been sanctioiud 

Parliament.- Pioctdiiu — 'riu (hange in the 

charactei of the House ol Commons since 18J2 has remkud 
necessary important eh xiigt s m its ruk s of pi o( < dm e Is o 

fewer than seventeen committees nude re t ommendations 
for the improvement ot j)roecdnn between that dat and 
1902, but until the forms ot tlie House weic opi nly utilized 
to delay the progress ot Go\ eminent business the ehaiiges 
made were comparatively msigniticant Tin 5 were mu ssi- 
tatod by the increased volume ot busim ss with which the le- 
foimed Parliaments had to cU il, ind bj thi gi uluiil tianskr 
to Government ot the wholt woik ot eontuu^rsul kgisla 
turn They consisted 111 ( 1 ) the disc untimume oj supci 
fluous forms, eiueations, and aim ndnn nts (2) ostru turns 
of debates upon questions of foim , ( i) inq)io\c.d an inge 
merits lor the distribution of business (4) the delegation 
of some of the minor funetions of the House to committees 
and othcers of the House , ind (3) increased ]>ul)heity in 
the ])roceedings of the House 

With thf eiitiy of Mr Paintll and his Irish l\ationalist 
followers into Parliament (1875-1880) a new ei i began in 
the history of the House of Commons Paincll s pi o! esse d 
object was to discredit that assembly, and, by elemonstiat 
mg its insufiicieney to deal with the atfaiis ol tlie United 
Kingdom, to jirove the necessity ot Home Biilc foi Iiehnd 
His tactics were to oppose all busiiuss of whate\ei kind, 
and at all hours The Speakti could only 
administei the lules as thty stood 3 hey had 
been evolved out of the expericiue of centuries, 
during which the House had been on the whole homo 
geneous, and, however much mtmbeis might diffn in 
politics, they were wholly loyal to the historic assembly to 
AN Inch they had been elected, and A\eu, moi cover, insAvei 
able to the imblic opinion of then fellow (onntrjinen But 
it was to public opinion in lit land, not in England, that 
Mr Parnell looked for support, and so lir aacic his eftfiits 
to discredit the House of Commons fiom eveiting resent 
ment there, that they gamed foi Jiim a jiopuliiity nn 
rivalled since the days of O’Coiiiiell In one sense, 
indeed, his tactics Avero justified by thin success, foi ultei 
ten years’ persistence lu this novel method of opixisitioii 
he succeeded in convincing one ot the great political 
jiarties that the Iiish claims lould no longei lit safely 
lesisted, for the reason, among otheis, that “li eland 
blocked the way” to British legislative lefornis It was 
not until lebruary 1880 that the House so far ovire ime 
its reluctance to restrict liberty of disinssion is to pass, 
in its earliest form, the rult dealing with “oidti in 
debate” It juovided that whenever a inembei was 
named by the bjieaker or (3iairman as “ disug udmg the 
authority of the Chair, 01 ibusingthe inks of tlu House by 
persistently and will idly obstiucting the iiiles of tlie House,” 
a motion might bo made , to be de e ided witliout amendine nt 
or debate, for his susjimision fiom the sc nice of the House 
during the remainder of tlie sitting , and that it the same 
nicmbei should be suspended thiee times in one session, his 
suspension on the third oceasion should eontmui loi a week, 
and until a motion had been made upon which it sljould be 
decided, at one> sitting, by the House ,wliethei the suspension 
should tlien ceaso or not Ihe ge neral election, whie h took 
place two months later, restored Mr Gladstone to powei and 
to the leadership of the House Mi Painell returned to 
Pari lament with a more numerous following, and lesume d hm 
former tactics In Timiiry 1881 the J^iotection of Persons 
and Property (Ireland) Bill was introdueed 1 01 twenty 
two hours Painell fought the motion giving precedeme to 
the Bill, and for ioui sittings its uitit)duction The fouith 
sitting lasted forty one hours Then Mi bpeaker Biand 



478 PARLIAMENT 


intervened, and decline d to call on any other member who 
might HHC to addresH the House, liecause repeated dilatory 
motions had liecn supported by small minorities in ojiposi 
tion to the genual sense of the House He added “A 
< risis has thus ansi n which demands the prompt intcrposi 
tion of the (Jhair and of tlie House The usual rules bive 
proved pow< rloss to ensure orderly and effective debate 
\ri important measure, recommended by her Majesty 
marly a month since, and declared to be urgent in the 
interests of the State by a decisive majority, is lx.ing 
arrostc^d by the ac tion of an inconsiderable minority, the 
members of whic h have resorted to those modes of obstruc 
tion which have bee n recogm/cd by the House as a parlia 
montary offt nee The dignity, tlio credit, and the authority 
of this House are seriously threatened, and it is necessary 
they should be vindicated future measures for en 

suring orderly ckbate I must leave to the judgment of the 
House But th(5 House must either asHUino more effectual 
control over its debates, or entrust gn ate r jiowers to the 
Chair 'I he Spe ikei then put the ejuestion, whieh wis 
earned by an overwhelming maionty Then followeei the 
eleeiHivo struggle Mr (Jladstone gave notice for the next 
day ( Ird lubniuy) of an uigtney rule, i\hich ordered, 
“That if the JJouse shall reserve by a majority of three 
to erne that the state of jmblic business is urgent, the 
whe»h ])owtr e)t the llejiise to iiiakei rules shall be and 
K mam with the Sjieakei until he shall dee hire that the 
state of public business is no hinge i urgent” On the 
next day a seem of great elisoider emdoel in the suspension 
of the Nutiemalist members, at first singlj, and afterwards 
in groups The urgeney rule was then passed without 
f Hither <Iiflieulf\, uid the House jiroceeded to resolve, 
“ 'Phat the state of ])ublic business is urgent ” The 
♦Speaker laid upon the table rules of sufheicnt stringency, 
and while they remainid in torce progress in juibhe business 
was possible I )uring this se ssion the Npeake r had to inter 
veno on points of order 915 timers, and the Chairman of 
(\)mimtte(8 9 19 times , so that, allowing only live minutes 
<»n each octasion, the wrangling between the Vlmiv and 
menibe rs ooriipKtl 150 hours 

'Pho events of tlm session of 1881 and the eliieet appe il 
of till Sixaktr to the House jiroved the necessity of 
eliangesin the rules of ]»ioeedur( moiei elrastie than hael 
hitlarto been ]eroi)osed Ae < orelingly, in the first week e)f 
the hesHion of 188J All Gladstone laid his proposals em tht 
table, ami in moving the first le solution on 20th lebniar^, 
lie) If vie we el, in an eloejueiit speeeh, the history of the 
♦Standing Oide rs ]t was his ojunion, on general giouiiels, 
that the lleiusei shoulel settle its own jirocodure, but he 
showed ill it the numerous eommittees which, since 18 52, 
had sat on the siib)e.et, had failed feir the most part tfi 
e iny their re eommemlations into effect from the 
cUnun reepiisite “proinlling power,” and he 

(xpre^sseel Ins regret that the concentration of 
this power in the^ hands ot the Government had lendered 
it neceissary that they should umlertake) a task not 
propel ly theirs He noted two main features in the 
liistory of the ease (1) the lonstantly increasing labours 
of the House, iml (2) its fonstantly decreasing power to 
flcspateli its duties and while he declared that “the 
fundamental ehange) wlneh has occurred owing to the 
passing of the hist great llefoim Bill,” ho pointed out 
that the strain liuel not beeonii intolerable till the develop 
meiit in recent years eif obstiiictivo tactics He dehned 
obstiuction as “the disposition either of the minority of 
the House, oi of imliMelaals, to lesist the prevailing will 
of the House otherwise than by argument,” and reached 
the concluhion that the emly remedy for a state of things 
by whieh the dignity and tfheiency of the House were 
alike compromised, was the adoption in a carefully guarded 


fonn of the process known on the Continent as the 
“cl6ture” He explained that in his early years the 
House was virtually possessed of a closing power, because 
it w^as iKisscssed of a means ot sufhciently making known 
its inclinations, and to those inclinations uniform eleference 
was paid by members, but that since this moral sanction 
had ceased to lie operative, it was necessary to substitute 
for it a written law The jiower to close debate had been 
of necessity assumed by almost all the burojican and 
American assemblies, the conduct of whose members 
was shaped by no traditional considerations, and the 
entry into Parliament of a body of men to whom the 
traditions of tin House were as nothing, inaae it necessary 
for the House of Commons to follow this example Ho 
proposed, therefore, that when it appeared to the Speaker, 
or to the Chairman of Committtes, during any debate to 
bo the evident sense of the House, or of the committee, 
that the question bt now put, he might so inform the 
Houst, and that then upon on a motion lx.ing inadi, 
“That the question Ik now put,” the question under 
discussion should Ix' forthwith put from the Chair, and 
dc cidcd in the aftirniativc if supported by more than 200 
members, or, when less than 40 members had voted 
against it, by inoie than 100 members This rt solution 
was vehemt ntly contested by the Opposition, who denounced 
it as an unprecedented irit( rference with the liberty of 
debate , but was eventually earned in tht autumn session 
of the same year, after a diseussion extending over nineteen 
sittings 

On 20th Novemlnr the Standing Order of 28th 
February 1880, providing for the suspension of members 
who persistently and wilfully obstructed the business of 
the House or disregarded tlie authority of the Chair, was 
amended by the iiureasc ot the penalty to suspension on 
the first occasion for one weik, on the second occasion ftir 
a fortnight, and on the third, or any subsequent occasion, 
for a month The other rules, fruned with a view to 
freeing the whctls of the ])ailiuncntary machine, and for 
the most part identical with the rtgulations adopted by 
Ml Speaker Brand under the urge my resolution ol J881, 
were carried iii tlit course of the autumn session, and 
became Standing Orders on 27th November 

Mr Gladstone’s closnie lulo verihed neither the hopes 
of its sujiporters nor tlm fears of its o]>])ontnts It was 
not put into o])eration until 20th February 1885, when 
the hpeaktr’s declaration of the evident sense of the 
House was ratified by a majority of 207 — a margin of but 
seven votes over the necessary quorum It was clear that 
no Speaker was likely to run the risk of a lebuff by again 
assuming the initiative unless in tlie face of extreme 
urgeney, and, in faet, the rule was eiiforted twice only 
dunng the hve years of its existence 

In 18S7 the Conservative Government, before the intro 
(luction ot a new Coercion Bill for Ireland, give efficiency 
to the inlo by an important amendment They proposed 
that any inemUr dunng a debate might claim to move, 
“That the question be now put,” and that with the 
eonsent of the C9iair this question should be put foith 
with, and decided without amendment or debate Thus 
the initiative was transferred from the Speaker to the 
House Mr Gladstone objected strongly to this iltcia 
tion, chiefly on the ground that it would throw an unfair 
burden of lesponsibihty upon the Speaker, who would 
now have to decide on a ejuestion of ojimion, whereas 
under the old rule he was only called upon to determine a 
question of evident fact The alternative most generally 
advocated by the Opposition was the automatic closure 
by a bare majority at the end of each sitting, an arrange 
merit by which the Chau would be relieved from an 
invidious resjionsibility , but it was pointed out that under 
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such a system the length of debates would not vary \\ ith 
the importance of the questions debated After fourteen 
sittings the closure rule "was passed on Iftth March and 
made a Standing Order 

In the nevt session, on 28th February 1888, the rule 
was yet further strengthened by the reduction of the 
majority necessary for its enforcement from 200 to 100 
No further alteration was made up to 1902, so that the I 
rule m its present form stands as follows — 

That, after a question has horn ])ropo8ed, a member using in 
his place may claim to mo\e, ‘That the question bo no>^ put, 
and, unless it shall a]»pear to the Chair that siu h motion is an 
abuse of the rules of the Houso or an infringeiiunt of the rights of 
tlie minority, the question, “ 1 lial the question be now nut, ’ shall 
bo put forthwith, and decided w ithout amendment or <!( bate 
When the motion “That the question be now put has been 
•earned, and the question oonsequtnt thereon has been decided, 
any further motion may bo made (the assent of the Chair as 
aforesaid not ha\ing been withheld), which may be requisite to 
bring to a decision any question already proposed from the Chair , 
Aiid also if a clause bo tlicn under eonsidoiation, a motion may b( 
marie (tin assent of tlio Chair as aforesaid not having been with 
he id) “ 1 hat the qur stion ‘ 1 hat eortain w ords of the clause defined 
in the motion stand part of the clause, or * That tlu clause stand 
part of, or be added to, tlie Dill, bo now put Sur li motions shall 
bo put forthwith, and decided without amendment or debate 
That questions for the elosuie of dr bite shall be decided in 
the afhrmative, if, when a division be taken, it apjioars by the 
numbers declared from the Chair that not less than one hundud 
members voted in the majority in support of the motion 

lilt dosuit, uiJgimilly bi ought into being to ekieat the 
tactics of obstriietion in speciil tmoigencics, has now 
liccoint i i>art of parliamentary routine The modern 
practitc of retaidnig the jirogress of Government mcasurts 
l>y amendments moved to everj line, has unhappily been 
adopted by both the great politieal jiaities when m Opposi 
tioii, and li IS li d on two occasions to the forcing through 
rarhanuut by means of the process known as 
the ‘ guillotine ” of iiiiportaiit Bills, most of 
i/ia'' tht clauses in w huh had been undiscusstd On 
17th June 1887, alter prolonged dcbites on 
the ( Vinu s Bill in ( onmnttet , ( lausc 6 only having b( en 
reielud, the lenuming 1 1 clauses weie put without dis( us 
Sion, and the Bill was leported in aecordaiue with pieviou’s 
notice Ihis ])i etc dent was followed by Mr Gladstone 
in 1S93, when iiiiny of the eluists e)f tlie Home Tlule 
Bill were carrittl ihremgh tomiiiittee and eui report by the 
sune machinery Thus to the C^onservatives must be 
imputed the invt ntion of this irritional method of kgis 
htiem, to their opponents the use e)f it to carry a great 
t oiistitutional innovation to which the majority eit hnglish 
and Scottish repieseiititives weie o]iposed 

The principle ol closure lias i>een cxteneleel to the 
debates oii Supply The old rule, tint the redress of 
gi K V inces should precede the granting of money, dating 
from a time when the minister of the Ciown was so far 
from commanding the eonlideuee of the ma)urity in the 
Houst of Commons that he was the chief object of their 
attacks, nevertheless continued to govern the proceedings 
of the House in relation to Supjdy without mueli lesultaiit 
inconvenience, until the period when the new methods 
adopted by the Irish Nationalist paity created a new 
situation Until 1872 it continued to be possible to 
discuss any subject by an amendment to the motion for 
going into Supply In that year a lesolution was passed 
limiting the amendments to matters relevant to 
the class of estimates about to bo considered, 
and these relevant amendments were further 
restricted to the lirst day ou which it was projiosed to go 
into committee This resolution was continued in 1873, but 
was allowed to drop in 1874 It was revived in a modified 
form m 1876, biitwis again allowed to drop in 1877 In 
1879, on the recommendation of the Northcote committee, 


it was prov uled in i Sessional Gnh r th it wheiu \( r the com 
imttees of Sujqily or of \Vays and Means stood is the first 
order on a Monday, the Siieakcr should h i\( the ( h ur w itb 
out question put, except on first going into comiintle eon the 
Vrmy, Nav\ and Civil Seivne estimates re spcetive ly in 
1882 Thursday was aelekd to Monday for the jiurposes of 
the Order, and, soim luithei exceptions hiving been mode 
to the operation of the rule, it beeaiiu a N ineiing Oidti 
The conditions, howevei, iimki whuh the estimate s vv« re 
voted re maim d unsatisfactory Ihe m«)st iisetui lunetiou 
of the O])position is the exposmt e)i alinses in tlu’i v uious 
departments of administration, and this ean best be ]Kr 
formed upem the estimites But ministers, occupied with 
thoir legislative pioposaK, vvtu imsistibly tempted to 
postpone the eemsiekration ot the e stun ites ui til tlie last 
weeks of the session, when they weie> huiiied tlirongh thin 
Houses, the nunibeis of which weie imjutunt to ix gone 
In Older to meet this abuse, and to distnbnte vvitli some 
legaid to the eonqiirative imjKirtineo of tin sidqeets 
diseiisseel the limited tunc w hub it was peissible to illot 
to the estimates, Mr Balfour in 1890 jiroposed and 
earned a Se SSI onal Order foi the closure of Supply By 
this, Su[iply, unimpeded by any dilitory motion, w is to be 
the first order of the day on every Frieliy A miMinum 
of twenty three days w is to be given to its eoriside ration, 
of which the last three alone might be taken ifter ^>th 
August On the list but fine of tlie allotted diys it 10 
oeloek the Chairman was to jmt the outstanding votes, 
anel on the last day the Speaker at tlu same lioni was to 
imt the remaining questions me ess try to (om]el(tt the 
leports of Supply During the course of the session 
Mr Balfour consulted the leaders both ol the^ 1 iberil ind 
of the N itionabst Opjiositions as to tlu e stmute s whi< h 
they desired to discuss, and those were plated Inst on the 
fi iper on the succeeding h ridays This ( )i de r w as re nc w e d 
in siueessivt sessions until 1901, when an ilterition 
was made in it by which logic was saenlited to < xpeelieney 
'll eir after ytai, when the elosnre of 8»u])]ily e ime on, miny 
hours were spent in the division lobby owing to tlu 
necessity under the oidei ot i eheision on every V()te 
st]urittly In 1901 Mi lUlfoui so alteied tin usolntion 
that the ejuestion was put, not with lesjieet to each vejte, 
but toeieb elissol veites in tin Civil Service estiiimtes, 
iiid to the totil iiiiounts ol the oiitst Hiding votes in the 
Vrniy, !Navy, and Ik venue estimates It is jn tins foim 
that the Older w is c irrud in the eailier session ol 1902, 
with tlu view of making it a Standing Oidei 

Ihe appointment of standing eommiltees, eompetent to 
represent the general opinion ot the House, anel Aided by 
members apjiointed bpeeially to serve in regaiel stmndlag 
to particular Bills, was suggested by Sir h rskino com 
May in his evideiiee before the Nortluoto com mittetM 
mittec of 1878 bfftet was given to this siiggestiem by 
the resolutions of November and December 1882, when 
two standing eornmittees weie ippointcd for the considera 
tion of all Bills relating to law and eoiirts of justice ind of 
tiadc, whuh miglit, by oidei of the House, be referred to 
them In aecordaiiee with tlu so resolutions the standing 
committees were set uji in tlu session of 1881 9 he 

(9iininal Proeednie Bill was referred to tho standing 
committee on law, ind tlie Bankrujitcy Bill to tlu stinel 
ing committee on trade In the latter instaiue the ex 
jieriment proved a suetess, but tho Criminal Pick e dun 
Bill was withdrawn Between 1883 and 1888 the stand 
mg committees were not reconstituted By 188() it bid 
become clear to most of tho opponents of Iloiiu kulc tJiat 
some alternative sehenie of delegation to relieve tlu labours 
of Parliament was nee essary to their position \e f ordiriglv , 

the Hartington eomniittee of 1886 mode in tluir report 
a recommendation which, had it been adoiJted, would h ive 
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rcvolutu)iii/( d p u li iiiK nUry procedure The) advisod that 
the wbol( Hous( wFiould be divided at tbi (oiniiicncement 
of tlu into four standing coinmittLt.s, twent) 

mem»>(H b( iriL'' t quorum in each, and that to thcs( 
(omnuttttH <vtr) public Ibll, after tin second leading, 
should b( i< bared, except tho«( origin it mg in tht com 
nuttee of Ways iiid Means 7 bis suggestion did n<»t 
ncomnund it^df to the House, but in the rcsolii 

tions of 18M2 were re\i\(d, and, after trade bid bicn 
d< hued to mdiKh agricultuie and fishing, the) i^ere made 
Standing Oidus 

As ( onstituted in 1902, the sf < omniittecs consistc d of not 
less than sixty noi more than eighty iiu mbers, nominated 
by tho commitN e of selection, who lia\( ugud ^ ^tlio ciassts 
of liills (ommitted to smh eommittcis, to tlu composition 
of the H oust , ind to till (pialifu itioiis of tlu members 
selciUd uidwhohiM jiowi r to disihargi numbers from 
tinu to turn, iiid to appoint others m tlu ii ]>la(o Tbo 
quorum of t idi coinmittie is twenty The eommittee of 
seleetion hiv< ilso ]>ower b) add lifteeii members to a 
st uuling e ommittce m icspt ct of any partieular Bill Bills 
reporteel from the staiulmg tommittees are proetedeel 
with as if they liad been reported liom eommittees of 
the wlioh Iloust ^I’lu s)stem of st indmg eommittees 
has workul well e}n tho whole. At hist it was under 
stood th it ( ontiove isi il Bills weio not to be referred to 
Hum, but tlu re has betn a tendene) to dispense with 
this limitation 

Impoit mi alt( ration ha\c been made m the time table 
of tho House ot ( ommons m rceiiit )(ars ^Jht Stanelmg 
Order ot Feliruaiy 1879, unde r whie h no oppose. el 
luT/fleiis business, e xe e pt money Bills, Bills to wrhich no 
not lee ot opposition had been gnen, and ]ue) 
ett dings unde r au) \et of P ill lament, might be taken after 
12 10 \ M , w IS mu ndeel m 1882, by exempting fiom tlu 
operation of tlu Onb i motions lor leaie to bung m Jblls, 
anel HilK wlueh hid passed thiemgh eommittee of the whole 
House I>) the St Hiding Oielerof 2 tth bebiuary 1 888 the 
House le solve d to iiu e t at 1 oe loek, mste ad of at 4, on ove ty 
Monday, Tuesda), Thuisda), inel biidi) Tho sittings, 
unde 1 tlu Oide 1, (ontiimeMl till mielmght, wlu n the busi 
ness then iindei e oiisideuatiem was mteiiujite el, and no 
fiiithoi opposed bu^me ss was taken At I oelock the 
S|Hakir ail)oiiimel the Houses without e(Ue stioii put On 
Weslm selay s when tlu House met at 12 the mteiiiqitioii 
of business w is it 50 l M, anel the Hons* stood aeljouitu el 
at h Closuie might be moved at the lutemiption of busi 
ness on tlu epiestion then uneler (oiisuleiatioii, and on tlu 
epu stions (onseepienl tlieieem Bills ouginatmg m <om 
miltee of \Va)s iiid Megans, and pioeet elings unele i any Act 
of Pailianu lit, weie exemptoel from tho provisions of this 
( )rdt r 

Tho sittings of the House eontiniied to be regulated by 
tlu Standing Oreiei of 1888 until Mi) 1002, when further 
iiiqiortant e hinges wtio maele Tho chief me onveme nco 
e \pe I u ne eel under tho ( heb i of 1 888 w is tbo fieepieiit pe>st 
penieme nt e)l tlu oreieis e)f tho da) by the unexpected inte i 
lention of motions toi aeijouiiunent oi otpiivate business 
A mam eibjeet of tlu amende d rule wiste)gi\e eeitainty 
to immbeis as to the business to be^ taken it an) particular 
sitting Thnisdiy was sulistituted feir br^ehi) us the day 
on which Supply is te) be taken, with tlu aelditiemal proMso 
that no busintss e>thei than tho busmens e>f Sup}>ly mi) bo 
taken be foie 12 eVehuk on that night, and trieliy took tile 
place of \\t diusday ten the iimrmng sittings Itwaslurthei 
oreleieel that tlu ilemse shall meet even Monelay, Tuesda), 
AVe elneselay iiul Hiiusday, at 2 oeloek feir an alternoon 
Hitting, and it 0 o’eleiek foi an evening sitting The aftci 
noon sittings last till 7 30, when the Speakei ae\)ourus Um. 
House without question put The 12 o’elock rule' of 1888 
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holds good for the evening sittings No alteration has 
been made in the hours of the morning sittings To secure 
the afternoon sittings from interruiition, it has been ordered 
that all privates business not disposed of by 2 15 sliall be 
postponed until such time as the C’hairniau of Ways and 
Means may determine, and that motions for adjournment 
for tho discussion of a ‘Mehmte matte i of urgent public 
importance shall stand over until the evening sitting of 
the same day, wlu n they take precedence of private business 
Thesemotions for adjournment, maceoi dance with the btaud- 
ing Order of November 1882, must be made after the ques- 
tions asked at tlu fommeneement of public business have 
been disposed of Th^ member wlio proposes to make 
such a nudion must obtain the accjfmeseence of the Speaker 
in his claim that the question he wishes to discuss is a 
dofanite matter of urgent public imjiortance, and also the 
support ot at leist forty members, signified by their using m 
their places on tin Si>eaker’s invitation Another change in 
procedure introduced m 1902 relates to questions addressed 
to ministns 3 liese qiu stions aio now taken at 2 15 P M , 
and may bi isktd until 2 5"), when, with the exception of 
questions unanswered owing to the absence of the minister 
addressed, or those of an urgent nature which have not 
appealed u])oii tlie paper, they give v\ay to the business of 
the House But the most imjiortant change is contained 
in the follow ing provisions — 

Any iiuiuIhi who desires an oial answer to his question may 
chstingiiiHli il l*y an astciisk, hut notin of anv such question 
must aj»|«ai at latest on tlie notue papir (iriulattd on tho day 
before that on whi< li an answer i dcsiied 

If any iiMiuber does not distinguish his question hy an 
asteiisk, 01 if h( or any otlur member deputed by him, is not 
presiut to ask it or if it is not reaolnd hy fnt minutes before 3 
of the ( loi k the minister to whom it is addressed shall cause an 
iiiswii to 1 h ])rinted and riuulated witli the \oUs unless tho 
mtnilHi has si^nitnd lus desire to jaistpono the <[Uestion 

This rule worked well, and nuieh turn was saved for 
jmblic biisinc ss 

The <( msec] lienees of the rise of obstruction and of the 
12 o clock nih, together with the mandate of the- 
dec teas, hiving eombined to place in the Government all 
the motive power of the House of Commons, it had 
followed of necessity that in siiceesHive sessions ministeis. 
hid tiken by i( solution most of tlm time at the dispc.)sal 
of tint asstmbl) To tins alloc ition of time a foiinal 
sanction v\ is given l»y the Ordei of 11th Ajiril 1902 
Goveinmeiit business now enjoys pieeedenee at every sittinj^ 
except the evening sitting on TuewUy anel Mednesdav, 
ind the sitting on hrida) Alter Laster it lus jireeeeleiue 
at the enening sittings on Tiu sdu), and after Whitsuntide 
at ill t veiling sittings, and at ill > i id ly sittings eveejit 
the sittings on the third and fourth Jrida)s after Whit 
sunda) At the evening sittings allocated to private 
ineinlMis, notices of mention take pieeedenee of the orders- 
of the elay It is tlie re foie only on Fridays before 
Whitsuntide and cm two kndavs subseepiently that the 
Bills introdueul by piivate members can now be dis- 
cussed 

On 5th Maieh 1901 eeitim lush Xitionahst members 
refused to le ive the House for i divisieni on a motion for 
closure moved by Mr Baltour 1 hey were there 
upon suspended foi wilfully obstructing the 
business of the He)use, ind is they declined to memhen 
withdiaw, the 8>]>eakei was obliged to direct tho 
Serjeant it Arms to ciuse them to be removed by force 
Action had to be tikeii to }>rcclude the recurience of so 
scandalous a stene On 7th !March, at tho instance of 
Mr Balfoni, i jiaragi xjih v\ is added to the Htanding Order 
of 1882 relating to order in debate, to the effect that in 
easts where recourse to force had been found necessary 
to compel any member, or members acting jointly, to 
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obey tbe direction of the Speakei, smh intndicr or 
members shall thereupon, and without further question 
put, be suspended from the House during the remainder 
of tho session It was proposed still further to increase 
the several iieriods of suspension for disregarding the 
authoiity of the Chair — on the iirst occasion so as to last 
for 20 days on which the House sits, on the second 
occasion for 40 days, and on the third or any subsequent 
occasion for 80 days The amendments embodying this 
alteration were proposed in February 1902, but their 
further consideration was |wti)oncd till the autumn 
session 

History — The Heforni Act of 1884 was iiltimatel} 
carried with the goodwill of both the great political 
parties The Conservatives resisted Mr Gladstone's 
attempt to carry a groat extension of the fi inchise before 
he had disclosed his scheme of redistribution, and the Bill 
w IS thrown out by the House of Lords in August 1S84 
But after a couference of Mr Gladstone with Lord Sails 
bur}, to whom the whole scheme was confided, an agree 
inent was reached, and the Bill was jiassed m the autumn 
session In tho following session (1885) the llodistnbu 
tion Act was passed 

\ uniform household and lodger franchise was estalv 
lish(d in counties and boroughs If a dwelling vas held 
IS pirt payment foi service, the oeeiipicr was not deprived 
of his vote 1:k caiisi his home w is the property of his 
mister The obligation was thrown on the overseers of 
ascert lining whether any other man besiths tho owner wis 
entitled to b( registered as an inhabitant oecupier, and the 
owner was bound to sujqily the overseers with the informa* 
tion The Begistration Acts were citherwise widely 
unenckd Polling places were multiplied, so tint little 
time need be lost in rtcoiding a vote These ind other 
bi netieial ehxngcs went a long w ly towards giving i vote 
to evtiy om who hid i decent home By the Bedistri 
butioii of Seats Act, 1S85, ill boroughs with less thin 
15,000 inliabitints ceased to ittuin a iiiemlier These 
small towns were merged into then counties, and the 
counties were subdivided into a great niimher of single 
membci e onstituencies, so that the inhabitants of the 
<lisfraiiehised boroughs voted for the member feir the 
ilivisiem of the county in whieh they w< re situited 
Jloroughs with less than 50,000 inhabitants returning 
two memlKis were in futuie to return only one, and towns 
of over 100,000 were elivided into separate eonstitueneies, 
and received additional members in proportion to their 
peipulatiou The members for the (5ty of London were 
1 educed to two, but Greater London, inclueling Croydon, 
re turned sixty Divided Live rpool returned nine , Glasgow 
seven, Edinbiiigh, Dublin, and Belfast eaeh foui, and so 
on ►Six additional seats were given to biigland and 
twelve to Scotland, so that, allowing for a diminution by 
^lisfranchisement for corrnptiem, the numbers of the House 
of Commons were raised to 670 members 

The most noteworthy effect from a constitutional stand 
point of the successive Beform Acts has been the gain m 
]>ower, of the executive on the one hand and of the 
eleetorate on the other, at the expense of the House of 
(^ommons Before 1832 the functions of ministers were 
mainly administrative, and Parliament was able to deal 
much as it pleased with their rare legislative proposals 
without thereby depriving them of office Moreover, 
since before that date ministers were, generally speaking, 
m fact as well as m theory appointed by the king, while 
the general confidence of the majority in the House of 
(’ommons followed the confidence, not of the electorate, 
but of the Crown, that House was able on occasions to 
exercise an effective control over foreign policy Pitt, 
after 1784, was defeated several times on foreign and 
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domestu isMus, his riMgnilion was neithir expicted 
nor desired In 178S, when tin. regenei of tlu prmet of 
Wales appealed probabk, and again in 1M2, it was 
generally assumed that it would he in his pi>w<r to 
dismiss his fathii s ministus and to maintain the Whigs 
in office without dissolving Pirhiimnt Iliis s>stem, 
while it give to ministirs sKuiity of bnuu, lift mueh 
effective lieidom ol aition to the lloust of Commons 
But the Belorm Ait of l8ii intiodin i il a r»e w ouli i of 
things III ISJ ) tin nsult oi a giini d election v\ is for 
the fust tune the dirnt eaiiM ol a ihange e)f ministrv and 
m 1811 a Housi of Commons w is ili ted lor tin txprtss 
purpose e>t bunging a i>aitnulir state man into power 
The eleetorati voted loi hir lloherl Peel ami it would 
hive belli is imjiossibli for tin Hinw then tUded to 
deii} him their Slip] )oit as it would be lor tin (olligi of 
ehctois in tlu United Stitcs to evid'^e tin ir ]»nvati 
judgment in the selietiem of a Piesidint Tlu Pinnnr 
now derm s his ])e)WLr neithei fioni tlie C lown, noi trom 
Parliament, luit fiom tho cleetorite ind to tlu ele<teirati 
he IS ahli to ajipeal if desertid b> Ins majorit) I nlcss 
it is ])ie]>aied to drive him fioin tlu offu e lu wbnh it w is 
electeel to supjioit him, that majoiitj will not vintiiie to 
difeat, Ol even seriously to inodif}, his legisUtivi jno 
jiosals, Ol to ]>iss any einsure on his foieign ]>ohe>, for ill 
such nitioii is now luld to bi (ejuivalint to i voti of no 
eonfidemi J lom tin passing of tlu lie toim Act of lS(j7 
elown to 1900 (with i single exei]>tion dm to tin lowdiiig 
of tlu fraiu hise and the idlistnbutiem of st its)tlu ilietorati 
voted alti rn iti 1> for the iiv il l>uty haeleis, and it was the 
funetionof the Jloiisis elirtid leir tint ]>nr])ose to ]>iss tho 
measuK s ind to indorse the gt m lal jiolu \ with wlm h those 
leaders wcie lesjuetively identified 'Jhe (M)iml tends 
to l)ecome an eveditivc eoinmittec aeting on lx lull of tin 
electorate, eliargcd to maki (dtaiii ehangis in tin hw, 
j)ledg(d to govern tin (ountn m aeeoidiini with (dtim 
general jniiuiplcs asuitumd bi fort Inml, uul rimovablc 
only after a dissolution This < h inge of sv sti m h is gn it ly 
addeel to the power of tho Cabiin t, bnausc tin <r)ntir>l to 
vvhuh they were subjiet vslien dijicinlent f>n tlu Iloiist of 
Commons was (onstant and immcduti, where is it is onl> 
at long iiiti ivils of time that tluy li ivt to sittJi iKonnis 
with tho electorate On tin otlur hand, tlu vntuil 
ide iitifie ition of the ehetorate with thi u it ion bj the 
siueessive extensions of the fiaiuhisc has idded imiinnsely 
to its power, the chief nmaining limitations of which m 
supplied by the Septenniil \it iml the nonjiavinent of 
members The IIoiisi of Loids re struts the action nitlur 
of the House of Commons thin of the ehctoritc, for the 
aequieseeiue of the U])]>ei House m the eh eisioii of the 
electors, whin they hivi Ixen ajipi ilcd to on a sjxeifjc 
jnnut at issue between tlie two Houses, has hi in affirmed 
in jirineiple by Lord Salisbui}, and m ly now be regarded 
as a constitutional convi ntion 

Between 1885 ind 1902 there vv is no further change in 
the constitution of eithei House of Parliament But the 
frequent differences lx tween the two Houses eluiiug the 
Pxrliament of 1880-85, eulminatmg in the postjiono 
nient by the IJjijxi House of the He form Bill, caused tlu 
status of that House to he mueh discussed dining the 
general eleetioh of 1885, and jnoposals foi its ‘^mtmliiig 
or ending” to bt freely uinvassed on Ibidu il platfoims 
On 5th March 1886 Mr Libouchcro movid a n solnlioa 
in the House of Chjmmons condemning the hei editary 
principle This wis resisted by Mr Gladstom , then Prime 
Minister, on the ground th it he had nevt r sujqxirti d in 
abstract resolution unless he was prepan d to bdlow it up 
by action, and that tho time foi this hid not ai lived 
On a division the nuition was negativid bj 202 vot(S 
against 166 The question of the constitution of tho 
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House of Lords was much agitated in 1888 The Con 
St i vativcs wt re ag iin in jKiwt r, but many of tlum thought 
that it would be iirudent to forestall by a model ate reform 
the men dristic n nit dies now openly advoeabd by their 
opj>on(nts On the other liand, lladieals were disposed 
to resist all (hangts mvohing the maintciuneo of the 
htrtdiUry print iph, hst they should theieby strengthen 
the Ibmse of Ltirds On 0th M irth Mr Ijaboncht le again 
moved Ins resolution in the llouso of CotnmonH Mr W 
H Smith, the leadei of tin House, in resisting the motion, 
admitted that sonio dianges were desirabh, and igncd 
witli a jirevious siieaktr that it w is by the (^)ns{r\ dives 
tint such (hangts ought to be ithettd On l<)th Minh 
in the satno year Lord Rose Ik r), in the House of Loids, 
moved for a whet (ommitUt to innuiie into the snbjeit 
lie took tin opportunity to ( xplam his own pi in of reform 
While he did not wish to ibolish the h( rtditary piineipl(', 
he dtsind that no pttr, outside tlie Ro} il lamil), should 
l)e a nuinbtr of the flouse by right of birth alone To 
tlic rtpn s< iititiv< s of the J*t«is In juoposed to add otlui 
men who hid achieved distimtion in a publit caitei He 
attarlud a high important c to tin. existent < of a second 
thambtr His mtjtion was ntgatned by 07 \otts agunst 
00 On J6th Ajiril Lord Dunnvtii withdrew a Jhll foi 
the refoim of the Hoiist of Loids on the piomist of tlm 
Oovcrnnnnt to deU with tin matter, and on 18th June 
Lord Salisbury fiilfilhd this j>k(lg( lb iiitrt)duc(d a Rill 
on tint day to piovide foi tlie (leation of a liiniUd 
numher of life jairs and Ita the cxtlusionof unworthy 
ineinbeis from the House Under tins m< isure a niixi 
mum of five life peenges in my one >tai might l^e 
ere ate (1, but the total number w is ne\cr to exeeed lilty 
In respect of th ice out of these five life peeis the ehouo 
of the Crown was lestneted to judges, gt nerds, adnuials, 
ambassadoi s, juivy (ouneillors, and ex go\einors ol 
ioloriKS 'I hei two aelditioiuil life peers weie to be a]> 
pointed in regaid to some speeul eju ilifieation to be stated 
in the message to the House announcing the intention of 
tlie (^lown to nuke the a|ipointiii< nt j’owei was also to 
Ik gneiitotlie House to expel me mbeis for the jituod of 
the cuirent iVuliannnt by an adeliess to the (hown pray 
mg that llieii \Mits of summons might be e ante lie el The 
Hill was read a setond time on 10th July, but it met with 
a eeild recejition and w is dioppeel The only outcome of 
nil that waswiitten and saiel m this year was that in 
1889, after the lejeort ot a select eommittee se^t up in 
1888, the Louis iiiaelc a lew changes m their Staneling 
Orde IS, among wliieh the ouhr e stablishing a epiorum of 
thiity in diMsions and tlieise foi tlie (onstitution of 
standing committees weie the most imiioitint 

The i*ailianientwhuh me t atAVestminster iii August 1892 
was inoie denmcratie in its teiideiities tliau any of its 
piideeessors At the iHgnining of the session of 1893, m 
the couise of whieli the Home Rule Hill was passed by the 
Hemso of (^)mmons, (<e)\einnunt Hills were introduced for 
(juinejuennial pulianu iits, for the ameneinieiit of registra 
lion, ttiiel for tlie limit itiem of eaeh elector to a single vote 
The intiod lie turn of these Iblls sen eel merely as i declara- 
tion of Goveinmcnt policy, and they weie not further 
piesscd On 24th Mare li a resolution in favour of pay- 
ment of me mbeis was rained by 27() \ott« against 229, 
and again m 1895 by 17G to 158 Hut the rejection of 
the Home Rule Hill by the House of Lords, with the 
apparent acejuiescence of the eountiy, combined with the 
retirement of Mr Oladstoiie to v>eakcn the iiifiuenee of 
this House of Commons, ainl small impoitance was 
attaelicd to its abstract resolutions In the ensuing 
session of 1894 an amendment to the Address e ondeiiiiiing 
the hereditary pnneiple was moved by Mr Lalxmchere, 
and carried by 117 to 115 33ie Government, however, 
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holding that this was not the way in which a great 
question should be raised, withdrew the Address, and 
earned another without the insertion In his last public 
utterance Mr Gladstone directed the attention of his party 
j to the reform of the House of Lords, and Lord Rosebery 
endeavoured to roneentrate on such a i>oliey the energies 
of his supporters at the general elee tion Hut the result 
of the dissolution of 1895, showing, is it did, that on the 
e hitf political issue of tlie day the ele ctorate had agreed 
with tlio Hemse of Lords, and had disagreed with the 
House of CV>mmons, greatly strengtherieel the Upiior 
House, and after that dito the suliject was but little 
discussed The Ibmse ot Lords (hums the right to resist 
(hanges made liy the House of Commons until the will of 
the people has been definitely deelaied, and its defenders 
contend tint its ultimate dependence on the electorate, 
now genei illy le kiiowledged, renders the freedom from 
ministerial (oiitiol secured to it by its constitution a 
national safeguard 

3 he tiinsi(r of all leal legislative }>ower fiom the 
House of (^millions, is such, to the Goveinment has been 
(ompklcd since 1888 by the working of the 12 o’clock 
lule Hie new position of ministeis aftei the Reform 
Act, when they gnduilly became, as it weic, the nian- 
datoiies of the elector itc, inaugurated tlio c hinge Sir 
Chiilts Wood, s]K iking in 1855, remaiked that in 1828" 
‘‘eliaiigts in oui liws wire jiroposed by independent 
incmbeiK and e irned, not as piity ciin stions, by the com- 
bined action of both sides of the Hemse Now,” he 
added, “wlien in inde|)endent nienibei bungs forward a 
Kubjeet, it IS not to piopose himstlf a ineasiiH, but to call 
to it the attention of the Gejvcrnment Our defects aa 
hgislatois, which is not our business, damage us as. 
aeliiiinisti itors, which our business ” In 1825 a private!* 
nitiiilHr was able to e irry through tlie House of Commons 
a me isuu so bitteily contested as Catliolie J mancipation, 
and tliougli this eoiilel not hive be on done ifter 1832, it 
w IS still, lor anotlie I half eentuiy, possible for pnvate 
niembeis to suimount the opposition to Hills of less im 
poitauee Hut when a limit w is fixed to the time dunng 
which opjmsed Imsiness might bo tiken and when 
Goveinnunt bee line aeeiistomed to monopolize nearly all 
the time within tliat limit, eontiove rsial legislation 
initiited by jnivate members bee line impossible A 
lesedute nunoiity, Imwever incon side i able numerically, 
e in stoj> the ]>i ogress of any private member’s Hill The 
Dice ised Wiles tsister ]hll won the first ]>laeo m tho 
ballot in the session of 1902 It was re id i second time 
by a jna|Oii1y of moie thin two to one on the fiist 
Wedneselay ot the session avulable fui ])iivito members^ 
Hills, but, though more f ivoui ibly e ire umst meed than any 
other Hill nut intiodueed by the Government, it made no 
fuitlur progress Thus the sepaiation of the legislative 
fioiuthe executive powei accomplished, after long struggles, 
by the eaily parliaments has practically ceased to exist 
F'loceduie %n Ifotexqn Leqidaixxft Assemhln ^ — The 
aveiage time occupied by a single sitting of the House of 
Commons is at least double that found necessary by any 
other Luroiiean assembly Ihcusuil length of a sitting 
in eaeh of tho Ireneli chambers is fiom four to five hours, 
from 2 r M to about 6 20 i m The German Reichstag 
meets at 1 pm, and sits on an average for four hours 
The Austrian Reiehsiaihsits from 11 am till about 4 i m 
The Italian Senate sits from 3 30 P m till about 6 30 p m , 
and the Chamber of Deputies from 2 till about 6 pm 
I n the United States, on the other hand, the sittings are* 
even longer than at Westminster Thus, tho House of 
Representatives meets at 1 1 a M , the Senate at noon, and 
both Houses often sit till late at night The ordinary 
method of taking divisions which obtains in the Parliaments* 
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of Fiance, Germany, Italy, Austria, and the United States 
IS par asstit et Itvi Members m favour of a uu)tion rise 
in their places, while those opposed to it remain sitting 
This method is more ex|)oditious than that in use at 
Westminster, the process usually occupying only five 
minutes, but it must bo remembered that in most foreign 
C^hambers members sit m a nsing half-circle lound tin 
]>residential chair, and it is consequently easier for the 
}>rtsident to take the opinion of the House m thiswiy 
than it would bo for the Speaker in the existing Housf 
of Commons When the i>resi(lent is in doubt as to tht 
result obtained by am^ et Uvcy or at the retjui st of a group 
of mcmixrs varying in number m the different asstmblies, 
or, finally, on ceitam specified oicasions, such as the finil 
jMssing of a Bill, recourse is had to other methods 
of taking a vote in Fiince, to the puldn ballot, m 
Austria and Italy, to the roll call or the ballot , in Germany, 
to billot, or to a process resembling tint of the British 
Parliament, and in the United States to the roll call 
In the feenite of the United States divisions are always 
taken by the roll cill llie number of mcml)ers necessaiy 
to form a quorum is m most assemblies inu<h larger thin 
at Westminster In the American House of Representa 
tivcs and in the German Rdihstag a quorum consists of 
an absolute majority of the wholi House , in the Austrian 
Ikiihsrath, of one hundred members It is possible that 
an increase in tht quorum of tho House of Commons, at 
present consisting of forty mtmbers, might tend to 
shorten the length of its sittings 

foreign asst nibla s, as a rule, meet in tlu autumn and 
1 isL in tho c irly sumnu r In M irc h 1 bOO a resolution 
moved by Sir Goorgo Tievelyin, proposing that the House 
of Commons should m this n sjiect follow tlu ir example, 
w IS nogatm d by i majority of only four voUs (173 to 169) 
Tht hrench Chamber of Deputies sits on an average 
iliout 125 days m tho yeir, and the Senate about 90 days , 
tlu re are some 86 woiking days m the session of the 
Gtjrman lltichstig, the It ilian Chamber sits about 140 
di)s in tho year, and tho Austiiaii Lower House about 
150 diys Tho power to suspend tho sitting in cases of 
grave disorder is everywhere possessed by presidents of 
toiiign legislative assemblies lliis j>ower was given to 
the Speikor of tho House of Commons on 17th February 
1902 by a sessional order which it was proiKised to make 
a Standing Order In tho French and other assemblies 
Bills do not lipsc at a prorogition Proposils have often 
been nitule to introduce this prxctice into British procedure 
A committee, presided ovei by Mi Gosehon, was appointed 
in 1890 to inquire into the subject In their report they 
[>Obtulatod three principles (1) That it was desirable to 
increase tho power of the House of (^ommons to de^l with 
long controver sill measures, (2) That it was desirable to 
shorten tho length of sessions , (3) Th it it was tuA 
desirable, so long as any alternative remained, to increase 
the stringency of the closing power From tlu44e principles 
they deeiuced the necessity of freeing Parliament in certain 
cases from tho obligation of reprating in two successive 
St ssions the same debate upon tho same questions This 
report was adopted by a majority of 11 to 9, Mr Gladstone 
and his Liberal colk agues constituting tho iiunonty Mr 
Gladstone drew up a counter report, in which he sum 
uiarized his objections to the proposal These were in 
substance (1) Tliat the advantage of altering the scope of 
a Bill in a new session would be lost , (2) That tho motions 
at tho end of a session for suspending Bills would waste 
more time than would be economized by tho suspensions , 
(3) That the powers of closure already possessed by the 
House rendered tho change unnecessary , and (4) That tho 
House of Lords might, by a aim Jar Standing Order, assume j 
an unlimited power of postponing Bills passed by tho House 
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of Commons iSo stops wtic tvken to give effect to the 
n commendations of the committee, (a,jsm,fcu) 

PAriViai a town, episcopal see, and capital of the 
province of Parma, Fmilia, Itily, between the Apennines 
and tho Po, 56 miles north west of Bologna by rail The 
university, which was attended by 550 students, with 42 
professors, in 1808, and his faiultie^ of law, medicine, 
and natural science, possesses an observatory and natural 
science collections, among t tho latter being the Fritrean 
Zoological Museum Puma h is three theatres, m addition 
to the ruined lame so Th<utie Tt also possesses an 
ofiieers' school, which is acloined with frescoes by A 
Caracci, a royal college, a ro> il school of music, an agri 
cultural institute, and a technical school Statues to 
Garibaldi (1893), Victor Immanuel (1893), Correggio 
(1872), and Parmcgianino (1879) adorn the town From 
arch Lological discoveries it would appear that tho ancient 
Gallic town was preceded by an Ltruscan, and this again 
by a prehistoric settlement of the Bronze Ago, the dwell 
mgs of which rested upon piloa Population (1881), 
41,492 , (1901), 49,170 

Parnell, Charles Stewart (I8I6-I8OI), 

Irish Nation ilist Ituhr, was born at Avoiuialo, county 
Wicklow, on 27th Juno l^K) His father was John 
Henry Parnell, a country gcntlemian of strong Nationalist 
and Libei il sympathies, whomairiod m 1814 Delia Tudor, 
daughter of Commodoro Chiiks Stewart of tho United 
States navy The Parnell family was of Fnglish origin, 
and more than one of its members attained civic note at 
Congleton in Cheshire under the Stuarts and dnr ng the 
Commonwealth Among them was Thomas Parnell, who 
migrated to Ireland after the Ileatoration He liaci two 
sons, Thomas Parnell the poet and Tohn Parnell, who 
became an Irish judge > rom tho latter Charles Stewart 
Parnell was lineally descended in the fifth generation 
Sir lohn Parnell, Chancellor of the Fvehequenn GrattaiPs 
Pailiamcnt, and one of O’GonmlPs lieutenants m tho 
Parliament of the United Kingdom, was tho grandson 
of Parnell tho judge Tho estate of Avondale was sc tth d 
on him by a fru ncl and becpieathc d by him to his youngest 
son William (grandfather of Charles Stewart Parnell) 
Ilia eldest son was imbecik His second son was Sir 
Henry Pirncll, a noted politician and financic r in the early 
part of the 19th century Sir Henry Parnell moved the 
resolution which dispUccel Wellington's Government m 
18 30 He held office under Grey and Melbourne, and 
after being raised to the jx e i ige as B iron Congleton, ho 
died by his own hand m 1812 Willi un Parnell was no 
active politician, though he v\as a keen student of Irish 
polities, with a strong leaning towards tho ]>opular side, 
and m 1805 he published a pxmjrhlet entitled “Thoughts 
on tho (''auses of Popul ir Discontents,” which was favour 
ably notieed by Sydmy Smith in tho Eduihnigh Review 
Thus by birth and aneestiy, and espix lally by tho influoneo 
of his mother, wlio inheritfd a hatred of England from 
hei fathtr, Charles Stewart Parnell was, as it were, 
de (licat( J to the Irish national cause He was of Fnglish 
extraction, land-owner, and a IVotestant Educated at 
private sthools in England and at Magdalene (Wkgt, 
Cimbndgc, his *terapcrament and demeanour were singu 
larlyun lush on the surface — reserved, cold, re]>elkiit, and 
unemotional, and yet no man was ever less Inglish in his 
political sympathies, methods, and aims He ajif rears to 
have boon rather turbulent as a school boy contentious, 
insubord nate, and not over scrujuilous Ho had few 
friends, and was not popular with his coni]nnion8 He 
was fond of cricket and devoted to mathematics, but had 
little taste for other studies or other games He was 
subject to somnambulism, and liable to severe ffts of 
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<lLprc88ion — facts winch, taken m (onnexion with the 
ixistence of mental affliction among Iub anccstorfl, with 
hiH love of solitude and inystory, and his invincible 
superstitions about omens, numljcrs, and the like, may 
IK.rhap8 suggest that his own mental ctjuihbrium was not 
always stable He was as little at home in an hnghsh 
mIiooI or an Inglish university as ht was afterwards in 
Ihi House of CVmimons ‘‘These English,” he said to his 
bi other at whool, “dospim us bteause we are Irish, but 
w( must stand up to them That’s the way to treat an 
] nglishmaii — stand up to him ” 

Parnell was not an active ]>oliti( lan in liis early years 
Hi found salvation as a Is^ationahst and even as i 
I>otfntial reiki over thi exinition of the “Manchester 
Martyrs” m 18G7, but it was not until some }eir8 ifter 
wards that lie resolvi d to 
(liter Parliaim nt In tin 
imaiiwhile he ]>aid a hngth 
tnid visit to tlu l^nitid 
States At till gem III 
( h ( turn of 1874 ho di sm d to 
stand foi thi (ounty of M k k 
low, e>f which ho was higli 
sheriff at the limi Thi 
Loid Lull tenant ihi lined to 
Tilitve him of his disqualil} 
mg ofhee, and hia brothu 
lohn stood in his ]»laeo, but 
w IS iinsuKiHsful at the jioll 
Shortly afterwaids a byi 
ilietion oeeuirid in ])ul»Iiii, 
owing to (V)1 oik 1 Taylni 
having acdptul othii m thi 
Disraili (ioviinment and 
J’ainill riHolvod to oj»posi 
him as a siippoitii of Isuu /i 
Ihitt, but was Ik ivil> buitiii > 
llovias, however, eltilul ioi 
Ml ith m till spiing ot ]87''» 

Jhitt had Kinipulousl^ ri 
s|Kft(il till digmtv of I’ailia 
nil lit and the tiailitioiis ana 
louitisy of debate Ho 
lookid very (olilly on tin (^ARlFHS^^v 

niltliodof “ obstrUl turn ” a nmu } h t jmi h hi/ u 

niithod invented by in tain numbeis of the Consirvitne 
]»aity in opposition to the hist (lladstune Administration 
Parmll, howi\er, entiieil J’arliamint as a virtual rebel 
who knew that ]ihvsii il fone was of no avail, but believed 
that ])ohti(al i xaspi lution might ittain the desiied results 
It would loiisolidati the national fieling of Inland, and 
might lonviiiie the paity of ])hvsieal tone that bj giving 
him their eovcit sujipoit he eould nihieve in the seiiite 
what they eould iievii achieve? in the held It was not 
toi nothing that Mr (Jlailstone had declared that the 
Manchester iminhi and the Cleiktiiwell outrage hid 
‘ iliawn (he ittmtion of the piople? of Great Biituin to 
tlu lush question Pariiedl resolved to make obstruction 
ill Parliami nt do the woik of outnige in the country, to 
stt the eliuii li In 11 iiiiging — to borrow Mr Gladstoni ’s 
metaphor ind to keep it imgiiig in scjtsim and out of 
season in tin i us ot the House of C\)mmous He did 
not choose to eoiukmn oiitiages to gratify the riurisaism 
ol English immbeis of Puliainent He eourteel the 
illianto of the? ])h\sR il fone j)irtv, and ht had to pay the 
juiieforit Jle iinented ami entouraged “l>o\i otting, ’ 
and did not distoiirage oiiti igt AMien a sujqKirter in 
\merua ollored him twenty ti>e dollais, “five for bicael 
and twenty foi had,” he accepted the gift, and he subse 
quently told the stoi> on at luist one Irish platform In 
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the couise ol the lugotiations m 1882, which resulted in 
what was known os the Kilraaxnlmra Treaty, he wrote to 
Cajitain O’Shui “If the arrears question be settled upon 
the lines induated by us, I have cveiy confidence that 
the cxeitiors we should lx. able to make strenuously and 
unremittingly would be effective in stojiping outrages and 
intimidation of all kinds ” 1 his is at least an admission 

that lie lull, Ol eould place, his hand on the stojvvalve, 
even if it lx not ojm ii to the gloss placed on it by Captain 
OMH*a in a conversation lejxaied in the House of 
Commons by Mr lorstcr, “that the conspiracy which 
has Ikcu used to get u]) lioy rotting and outrage will 
now lx used to jmt them down ” 

In ]H77 l^arnell entired on an organized course of 
obstruction He and Ml Joseph Gillis Biggar, one of 

!us henelinmn, were gradu 
illy jointel l)y a small band 
of the more advanced Homo 
Itukrs, and oceasionally 
issiste d up to a certain 
jxnnt by one or two hnglisli 
members Butt was )>iacti 
( illy deposed and worriLcl into 
Ins grave Hhaw, a “ ti ansii ii t 
md embarrassed plum tom,” 
w IS elected in his place, 
but Parnell bceame thi real 
1( ider of a Nationalist ]»aity 
M he original Home Jiule 
])irty was split m twain, mil 
it til the general election of 
1H80 the more inodemte 
‘■letioii of it eeasid to exist 
( Ibstruetion in Panic ITs hands 
Il was no mere wi i]ion ot 
I delay aiiel ( xaspt ration , it 
I vws a caleulatid Ih>1u}, the 
initial stage of a ciiiqiaign 
designed to show thi mal- 
eontints in Inland and thin 
kinsmen in other lands that 
Butt’s strictly eonstitutioiul 
methods were quite hel})kss, 
AKi I ARNi 1 1 unentary ar 

linn idMifncf Duhitn) iiioury still Contained wea]K)ns 

wluili hi eould m) InndU as to convince the Irish peoph 
ind INCH the I email and othe r physic il foioe societies that 
till v\ay to Insli hgislitive indi i>tndenee lay thioiigh tin 
House ot Commons Ihe leiiiansvMri liaid to eoiivinee, 
but in the autumn of 1^77 Piinell jursiuded the Home 
Buk Confi dt t ition of (jireat Biitain (an association founded 
by Butt, but largely siqqiorted by It nun ) to depose 
Butt fiom its ]»u sukney and to elect liimsdf m Ins ]>laei 
He elehm d his ittitink quite ek uly in a speuh delivered iii 
N(v\ \oik uiily in 1880 — “A tiue ieve)lution iry move 
ment in Tulaiid sliould in my ojumon, jiirtike both of i 
eonstitutioiul and illtgil ehai le ei It should lx both an 
o|xn and a secret oiguii/atioii, using the (onsUtution for 
its own j»uii)osis, hut also taking ad\antage of its see let 
eombinatioii ” Pai mil’s ojqiortiuiity c imt with the generil 
election of 1880, which displaced tlie Conservative Govern 
mi lit of Lord Biaconsheld and ii stored Mr Gladstone t<» 
power with a iiu)oiity strong enough at the outset to 
overpower the ()]>position, even feheuikl the latter be 
ieinlorct?d b> the whole of l^arnell’s contingent Distress 
was aeuto in Ireland, and famine was imminent Ministeis 
had taken ine*isuies to relievo the situation before the 
dissolution was announced, but Lord Buiconsfield had 
warned the country tliat there was a danger ahead in 
Ireland “in its ultimate results scarcely less disastrous 
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than pestilence and famine \ ^Kirtiou of its iK)pnla 

tioii IS attempting to sever thu constitutional tu whuh 
unites it to Great Britain in that boiul ^\huh luis fa\oui(d 
the power and prosperity of both It is to l)c hojicd that 
all men ot light and leading will resist this destine 
ti\e doetniK The Liberal party and its leadiis utoried 
that they were as strongly opjioscd to Home Ilule as then 
o[)]>onents, but Lord Beaconsheld’s niauifesto undoubtedl}’^ 
had the etfect of alienating the Irish \ote in the Lnglish 
eonstituencies from the Tory party and throwing it on 
the side of the Libeml candidates 11ns was Parnell’s 
<lelil)erite jiolicy lie would have no illi nice with eithei 
English party He would support < u li in turn with a 
sole regard to the balance of political powei in Pirliameiit 
and i fixed determination to hold it iii Ins own hands it 
he eould From the time that he In ( ame its leader the 
Home Rule party sat together in tin llonsi of Commons 
lud always on the Opposition suh I\(n when Mi 
(JUdstone had forimd a Home Rule (loveiinnent in 1880 
and mtnKlueed a Home Rule Bill, Piinoll declined to 
follow the piLCedent set byOCoinull, who erosseel the 
House with his followers and toolv Ins plate on the 
imnisteiul side under the second (loveinmeiit ot Loul 
Melbourne 

In the Government foriniel l)y Mr Glidstone in 1880 
Loul Cow per be anno viceroy anel Mi A\ I Peirster chiel 
s(cietaiy for Ireland The outlook w is gloomy e nough, 
luit th( (lUdstone Government do not siem to liave 
anticip it( (1, as Peel anticipah cl in 1 S 1 1 , that lie I inel would 
lu their difficulty Yet the Lind League had l)een formed 
l>\ Afi Miehael Davitt and others m the iiutiimu of 1870 
loi the purpose of agrariin agitation, and P until after 
some hesitation had given it his sanction He Msited the 
I lilted bUtes at the close ot 1870 it was then ind 
lluie that the “new departure ’ —the illianee ed the open 
111(1 the secret organiz.itions -was eoiifiimed and eon 
solulateel Pirnell obtained the e ountenanee and suppoit 
of the ClinnaGul, a revolutionary oiguiiziition ot the 
Ameiiean Irish, ind the I^and Lc igiie liegan to absoili all 
tlu more violent sjurits in Ireland, tliougli the leiiiin 
brotheihood still held ofhcially aloof fiom it As soon is 
the general election was announced Puiiell le tinned to 
Tie 1 intl m ord( r to dneet tlie e^inipaigu in pel son Though 
In had supported the Liberals at the eleetioii, he soon 
found himself in conflict with a Goveiiimeiit which eould 
neither tolerate disturbance nor couiite ninee a Nationalist 
agitation, and he entered on the st niggle with foices 
oiganizeei, with money in his chest, and with a dehnite 
l)Ut still undeveloped plan of action I he jncvailiiig 
(listless increased and outrages began to multii>ly A 
flesh Rehet Bill was introduced by the Goveiiiment, and 
111 01 (hi to stave of! a measure to prevent e\i( turns intio 
duced by the lush part^, Mr Forstei eoiisented to add i 
clause to the Relief Bill for giving compensation in 
eertain cireiimstanees to tenants evicted lot nonpayment 
of rent This elause was afterwards embodied m i 
se[iarate measure known as the Comiieiisation leji Distuili 
anee Bill, which aftei x stoimy caite i in the House ot 
Commons was summarily rejected by the House of Lends 

The whole lush ejue stion was once more ojieued up m its 
moie dangerous and more exasperating form It Ijecanu 
(leir that the land eiuestion — supposed to hive been 
settled by Ml Gladstone’s Act of 1870 — would ha\e to be 
reconsidered in all its bearings, and a commission was 
appointed for the purpose In Ireland tilings went fumi 
Kid to worse Lvictions increased and outrages wtie 
multiplied Intimidation and boycotting weie ramjwiit 
As the winter wore on, Mr Forster persuaded Ins colleagues 
that exceptional measures were needed An abortne 
pioseeiition of Parnell and some of his leading colleagues 
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liad by this time intensifud the situation Parliament 
was summoned eaily, and a Cex'rcion Bill for one year, 
practically 8Ufi})eneluig the llalie vs C’orpus Act and allow 
ing the aiiest ot suspects at the discretion of the 
Government, was intiodueed, to be lollowtd shoitly by an 
Arms Bill Parnell regardeel the measure as a declaration 
of war, and met it m that sjuiit Its discussion was 
doggedly obstiue ted at every stage, and on one occasion 
the debate was only brought to v dose, after lasting foi 
forty one houis, by tlu bpeike r’s rlaiiniug to iiiteipret the 
general sense of tlu lIoiHe and u solving to ]»ut tlio 
cjiiestion without further distussion The riiles of pio 
eedure were then amended atresh m i very duustu sense, 
anel as soon as the Bill w is p isse d Mi id ulstoiu introdiu e el 
a new Land Bill, wine h oeeiipud the gieatei jsiit of tlu 
session Parnell accepted it with man) reseives Ho 
eould not ignore its cone t ssions, uul was not disposed to 
undervalue them, but he had to make it cleai to the 
revolutionary party, whose su])poit w is iiidisj>ens«ible , that 
he regaided it only as a payment on aeeount, even fiom 
the agiarian print ol view, and no jmynunt at all fiom 
the national point of vie w Accordingly tlie I and League 
at his instigation detei mined to “ test ” the Act by advising 
tenants in gnu nil to ref nun from taking their eases into 
eouit until eeitain cases seleetid by the 1 and Ixaguo had 
l>een decided The Goveinmeiit tieihd this polie >, whieh 
was ce rtainly not designed to make (he Aet wcjrk fieely 
and beneficially, as i deliberito attempt to intercept its 
lienchts and to keep the lush people in subjection to the 
Land league , and nu this ind othei grounds — notably 
the attitude ot the Leigueand its leaders tow aids crime 
ind outrage — Parnell vv is ai rested iindei the Coen ion Act 
uul lodged m Kilmainham giol (I7lh OctolKi 1881) 
Parnell in prison at onee bee mu more jiowerful foi e vil 
thill he had ever been, either foi good or foi evil, outHule 
He may liave known that tlu jKiliey of Mr lorster was 
little favoured by sevei il of his e<)lle igues, and he probably 
calculated that tlu detention ot huge numbers of suspects 
without eiuso assigned uul without tiiil would sooner 
or later create opposition in Lngland Mr Forster hul 
issured Ins eolkagues uul the House of Commons that 
the ])ovvei of ai bit i iry arrest wenild enible the police to 
lay their hands on the ehuf ige nts of disturbanee, and it 
was Painells policy to show that so long us the giiivanees 
of the lush tenants umaiiied unre dressed no iiumbei ol 
arrests could either eheek the tide ot outiage orrestoio 
tlie country to trarupiillit) Several ot Ins leieliiig 
colleagues followed him into captivity at Txilniainham, and 
the Land League was dissolved, its tieisuiei, Pitnek 
Igm, eseajnng to Pans uul e irrying with him its books 
and lecounts Betoie it was form illy suppressed the 
League hid issued a maniieslej, signed by I’arnell anel 
sever il of his fellow puse)nt is, e ilhng upon the tenants to 
pay no rents until the (lovtinmeiit hid lestoied the con- 
stitution il lights ot tlu people Liseouragcd by the 
piiests, the No Bent mamfesto hid litlle (fleet, hut it 
embittered tlu struggle and exaspei ited the tenu r of tlu 
jieople on both sides of the lush Channel 

Loid Cow^ier end Mi J orste r were eomiKlltd to ask for 
i renewal of tlu Coeieion Aet with enlarged powers Jtut 
there weie mtml>eis ot the (’abiiiet who had onl) accepted 
it with leluctaiiee, and were now eonvineed not only thit 
it had fade d, but that it could nevei succeed A mcxlus 
Vivendi was desired on botli sides Parnell was tiled of 
impusonme nt and solicitous for his ascendancy m Ireland, 
Mr Gladstone wis imjiatient of failiue Negotiations weie 
set on foot through the igemy of Ci])tain OShai — at that 
time anel for long afterwaids a firm jiolitical and person U 
friend of Parnell, but ultimately his accuser in the Divorce 
Court — and aftei i somewhat intiic dt eenuse they resulted 
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in what woB known as the Kilmainliam Treaty As a 
con8e(|ucnce of this informal agreement, Parnell and two of 
hi8 friends were to be released at onee, the underst inding 
being, as Mr Gladstone stated in a letter to Lord Cuwix.r, 
“that Parnell and his friends are ready to abandon ‘No 
Rent^ formally, and to declare against outrage encrgeti 
cally, intimidation included, if and when the Government 
announce a satisfactory ]>lan lor dealing with ai rears** 
Parncirs own version ot the understanding has been 
quoted above It also included a hojK) that the Govern 
ment would allow the Coeicion Act to lapse and govern 
the country by the same laws as in England Parnell 
and his friends weie ic leased, and Lord (^owjier and Mr 
Forster at once resignc d 

The Phcenix Park murders (6th May 1882) followed 
(see I EFT AN i> Jlisiorv) Parnell was jirostrated by this 
catastrophe In a ])ublu mamlesto to the Irish people he 
declared that “no ut has cvti been jRrjietrated in our 
country, during the t \t iting sti uggh foi social and political 
rights of the past fifty yc ars, that lias so stained the name 
of hospitable Irelanel as this eowardly and unpiovoked 
assassination of a friendly stiaiigei ” Piivately to his 
own friends and to Mi Gladstone he expressed his desire 
to withdraw fiom public life There were those who 
believed that nt vertlic less he vs as [)ii\y to the Invincible 
conspiracy There is some jntml Jaue foundation for 
this lielief in the indiffeienee he hod alwiys displayed 
towards crime and out i age when crime and outrage could 
be made to serve his purjiose , in his equivocal relation 
to the inoie violent uid unseiupulous forms of lush 
sedition, and in the fact that Hyrne, an oflicial of the 
Land League, was in eejllusion with the Invineibles, that 
the knives with which the inuidei was done luul Inen 
conci lied vt the ofhees ed the Land League in London, 
and had lieen eonviycd to Dublin by Pyrne’s wife But 
the maxim w ftcti cut disallows these suspicions 

Parnell gained nothing by the murders, and seemed loi 
a timo to have lost eve ry thing A new Ciimes Bill was 
introduced and made ojieiative foi a [x nod of three years 
A regimes of reiiewid coercion w is mainUiiud by lord 
Spencer and Mr (afterwaids Sii Gtoigt) Trevelyan, who 
had succeeded Lord hie eh rick CaMiidish in the office of 
Chief Secretary, Ii eland was toitured for three yeais by 
the necessary seventy ol its administration, and England 
was exasjx rated by i succession of dynaimte outrages 
organized chietly in America, which I’arnell was jKiwcrlebs 
to prevent The Pheinix Paik imiiders did more than 
any other incident of his time and career to frustrate 
Panic 11*8 policy and loiider Home llulo imjxissible lie 
had tlenounced the minders, foithwith the Irish revolu 
tionancs began to suspiet him as a mere Whig and 
time 8cr\ e r lit hael e oniiivt d at othe r crimes, and se e me d 
to the majority ol hnglishinen to be a reckless and 
unscrupulous eonspiiutoi, the friend of murderers and 
assassins 

For more than two years after the Phoenix Paik murders 
Parnell’s inlluencc in Parliament, and even in Ireland, was 
only intermittently and not very energetically exerted 
JIis health wis indifferent, his absences from the House 
of Commons were fiequcnt and mysterious, and he had 
already formed those relations with Mrgf O’Shea which 
were ultimately to bring him to the Divorce Couit The 
Phoenix Park murdeieis were ai rested and bi ought to 
justice early in 1881 Mi hoister seized the opiKwtumty 
to deliver a scatliing iiidu tme nt of Parnell in the House 
of Commons In an almost contemptuous reply Parnell 
repudiated the rhargob in general tonns, disavowed all 
sympathy with dynamite outrages, their authors, and 
abettors — the only oe*casion on which he ever did so — 
declined to ]>kael in detail before an Fnglish tiibunal, and 


declared that he sought only the approbation of the Irish 
l»eople This lost was shortly afterwards manifested in 
the form of i subsci iption known as the “ Parnell Tribute,*' 
which quickly reached the amount of £^7,000, and was 
jiresented to Parnell, partly for the liquidation of debts he 
was known to have contracted, but mainly m recognition 
ot hife ]mbli( serMces The Irish National League, a 
successor to the sii]>j)rcssed Land League, was founded 
m the autumn of 1882 at a meeting over which Parnell 
jiresided, but ht looked on it at first with little favour, 
and Its action was lirgely paialysed by the ojieration of 
the Crimes \et and the vigorous administration of Lord 
Sir ncer 

The Climes Act, jussed in 1882, was to expire in 1885, 
but the Govciiimdil of Mr Gladstone was in imposition 
to renew it is it stood In May notice was given for 
its iMirlial unew il, subject to changes more of form than 
of substanct 'I lu sieoiid reading was fixed for lOlh 
lime On 8th Tune I’arnell, with thirty nine of his 
followeis \<>t<d with the 0})i)08ition against the Budget, 
and defeated the Gej\ernment by a majority of 204 \ote8 
to 252 M 1 ( J ludst erne foi thwith re signed Lord Salisbury 
undeitoeek to form i Government, and Lord Carnarvon 
be (line iieeioy I he session wis rapidly brought to an 
end with a view to the dissolution rendered neecbsary by 
the J lanehise Act passed m 1884 — a measure which was 
eeitain to ineie ise the number of I’amell’s udheients in 
Pailiame nt It seems ])robable tliat Piriiell had convince d 
himself belene he resolved to join foi ees with the Ojeposi 
lieni tint a Conse native Government would not leuiew the 
(hiiiKs Act At any late, no attempt to renew it was 
nude bj the new Government, which showed itself 
stiange ly eomplaisant towards Parnell and his followeis 
bv eoijsenting to in inquiiy, which Ia)k 1 bjiencci and his 
colleagues h id steadf istly refuse d, into certain nntte rs con 
neeled with lece nt agr man murders and tlicir punishment 
Moreovei, 1 oiel C^iiiurvon, the new vieeroj, was known 
te» J'lrnell ind to some others among the Irish leaders to 
be not iinf iMHii iblt to some foim of Home Rule it due 
legaid were paid to impel ul unity and secuiity He 
soiiglit and olitiined i personal interview with Painell, 
txjdicitly dc elated that he was speaking for liimselt alone, 
he aid I’aint H’s vie ws, expoundetl his own, and foithwith 
ie])oited what hid taken place to the I’rimc Minislei In 
the lesult the m w Cabmet refused to move in the direetion 
i]»pir(ntly desiied by Lord Carnarvon 

J’lrnell eijRiied the electoral campaign with a speech in 
Dublin, in wliith lu pronounced unequivocallj in favour 
of self ge>vei nine nt for Ireland, and expressed his eoiiiidcnt 
hoiR. “ that it ma> not be necessary for us m the new 
Pul lament to devote our attention to subsidiary measures, 
and tint it mav ))e juissiblefor us to have a programme 
and a pi itfoim With only one plank, and that one plank 
National liidejRnde nee ** This wis staitling to English 
e 11 s '1 he J*ie ss denounced Parnell^ Lord Hartington (after- 
v\ aids tin Duke of Devonshire) protested against so fatal 
and mischievous i programme, Mr Chamberlain repudiated 
it with even gre iter emphasis Meanwhile Mr Gladstone 
v\ IS slowly e imv me mg himself that the passing of the bran 
ehise Act had nude it the duty of English stateismen and 
Inglish paity leaders to give a respectful hearing to the 
Irish N itional demand, and to consider how far it e ould 
be satisfied subjee t to the governing principle of “mam 
taming the supremacy of the Crown, the unitj ol the 
Emjure, and all the luthority of I’arliament necessary for 
the conservation of tlu umty ** This was the jxisition he 
took up m the llawarden Manifesto issued m Septemlier 
before the general election of 1885 Speaking lateral 
NewjRirt in Octobei, Lord Salisbury treatexi the Irish 
leader vMth unwonted deferencje and rcsjiect, as though he 
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vere willing to i)arlej with him, though ho repudiated the 
analogy of Austria and Hungary as indicating a |>ossibk 
solution of tlie Irish j problem in a federal stnst rarncll, 
however, took no notice of theNewportsjKtch, and waited for 
Mr Gladstone to declare hiinstlf more fully in Midlothian 
But in this ho was disapjiointcd Mr Gladstone went no 
farther than he had gone at Hawarden, and he implon d 
the electorate to give him a majority indejandent of the 
Irish vote 8ubsiquently Parnell in\ited him in a public 
speech to de( laro his iiolic} and to sketch the constitution 
he would give to Ireland subject to the liniiUtiona he had 
insisted on To this Mi Gladstone replied, “ through tin 
same confidential channel,” thit he could not consider the 
Irish demand liefoie it had bet n constitutionally foi niulatc d, 
and that, not licing in an official position, he could not 
usurp the functions of a Goveinment The icply to this 
was the issue of a manifesto to the Irish clcctois of Gicat 
Britain violently denouncing the Liberal Jiarty ind diiect 
ing all Irish Nationalists to give their votes to the Touts 
In these circumstances the gcneial ehction w is fought, 
and resulted in the return of 1J5 Lilaials, four of whom 
wpio classed as “independent,” 249 Const r\ati%cs, and bb 
followtis of Painoll 

Mr Gladstone lud now ascei tamed the stiength of tin 
Irish demand, but was left absolutely dept nclcnt on the vote s 
of those who represtmted it Through Mi Ai thur Balfoiii 
he made informal overtures to Lord Wisbury proftciing 
his own support m case the Ifiimc Minister should 1 m dis 
posed to consider the Irish demand m a “just and hbci il 
spirit ” , but he lect ived no encouragement Towards the 
close of tlu year itliee inu known through vaiious clianm Is 
that he himself win considering the iiiattei and had 
aelvaiued as fai as accepting tlu pimciple of an lush 
Parliament in Dublin for the tiaisattion of lush afiaiis 
Before the cud of Jinuary Loid feihsbury^s Goveinment 
w IS defeated on the Additss, tlu ()j>positiou including the 
full strength of tlu Irish party Mi Gladstone once nu>i< 
became Prime Minister, with Mi John Moihy (an old 
Home Ruler) as Chief Secietiiy, and Mr C9iambeilain ])io 
visionally included in the Cabinet Lord Hartington, Mi 
Blight, and some otlui Lil)eral chiefs, howeui, declined 
to join him 

Mr Gladstone’s re tin n to power at tlu he id of in 
Administration conditionally committed to Home Rule 
marks the culmiiuting point of Pirnells influence on 
English politic s and English parties The history of tlu 
Home Rule Government and of tlu Hemie Rule Bill intio 
duced by it is nirratenl under Ikh and and 1 niiand 
Jh^tory It must suffice to siy here, that iftei the d(ft it 
of the Home Rule Mimstiy in 1886, Parnell associited 
himself more closely with the Libeial Ojiposition At the 
same time lu withdrew himself largely from active inter 
position in current ])irlmnientary affaiis, and relaxeel his 
control over the action and jiclicy of his followers in 
Ireland He entered occasionally into London society 
where in certain quarters he was now a welcome guest — 
but in general he lived apart, often concealing his where 
abouts and giving no address but the House of Commons, 
answering no letters, and seldom fulfilling eiigagt ments 
He seems to have thought that Honu Rule being now m 
the keeping of an I nglish jnrty, it was tune to show that 
he had in him the qualities of a statesman as well as those 
of a revolutionary and a rebel His influence on the 
remedial legislation proposed by the Unionist Government 
for Ireland was considerable, and he seldom missed an 
opiiortunity of making it felt It more than one e happened 
to him to find measures, which had been contemptuously 
rejected when he had proposed them, ultimately adopted 
by the Government , and it may be that the comparative 
tranquillity which Ireland enjoyed at the close of the 19th 
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century was diu »|Uite as miuh to hgislation inspiicd and 
rieommeiultd by himself ok to tlu disintegration of liis 
following which eiisuid upon Ins apjMaiaiuc in the Dnorce 
Court and long snmved Ins dt xth ]So sooner was Lord 
Salisbury’s new Government instalfid in office in 1886, 
than Parnell intioduccd a compreluiisiNt I cnants’ Rolu f 
Bill Tlu Gove innu nt would h uc nf>ne of it though in 
tlu fe»lle)Wing session they ado])ted iiiwl carried many of its 
hading provisions Its r< ]c< liou w is followed b\ uiuwcd 
agitation in lie land, in wliicli Parnell took no ])art JU 
w IS ill~“dang(iously ill,’ fi, said himsdf at tlu tune - 
and some of his more hot headed followiis diMsid tlu 
fiinous “Plan of Campaign,” emwliuh lu w ip never eon 
suited and v\liuli n(^el had his i]>po\al lulandwas 
onei inoie thrown into a tmnioil of itiou, turbulent 
and eiime, and tlu Umonist Govi innu nt, whuli lud liojxd 
to 1 m able to govern the country by iiu ins of tlu ordiiuiy 
liw, v\ IS conijMlhfl to resort ti> Mvere lej^ressivt measures 
iiul flesh eoeiciv* h gislation Mi Balfour iHcaiimCliut 
Neietiiy,and e uly in tlu session of 1887 tlu new me isim 
w IS intrcMluced anel carried Painell look no very pioim 
n< nl pirl in resisting it In tlu eoiiise cJ the spring 7/o 
'hmos had begun publishing i seiusof utuhs imtitled 
“Piiiullism uul Crime,” on hue s following Mi leWei’s 
melietmenl of I’anull in 188^, though with miuh gre iter 
eletiil of e in umstanee anel aceusation Some the 
ehuge s VNe re undoubte dly we 11 founded, some weie e\ag 
ge 1 iteei, some we le me re ly the < olenir iblt fie turns of pe:)litu al 
]iU])ossi ssion, i>ronounted to be not jnoven by tlu speeial 
eommission viliich nltiinitely iiuiuiied into them One 
of tlu iitieles, whieh ajqMared on IHth Aj)nl, was aeeom 
pulled by the fae simile ofalettei ] an ] mu ting to In signed 
lull not vMitten by Parnell, inwlueh lu apole)gi7(d foi his 
ittitiuk on the Plui ni\ Paik mniele is, ind spee lally t \e used 
the minder ol Mi Biiike On the same evening, in the 
House of Commons, Parnell dee 1 ire d tlu letter to be i 
fengi ly, and deiiK d tint lu had eve i wnttem any letter tei 
the sime efleet He was not beluveel, and tlu suorul 
ie vding of the Crimes Act followed Later in tlu session 
the xttentum of the House was again < died to the siibieet, 
and it w IS invited by Sir Chults Lewis, an Ulstei 
numlMi and a bitter antigonist (>f tlu Nationalists, to 
deelaie the ehuges of 'J /u a bie uh of privilege 

Tlu Goveinment nut tins projKisid by an offe r to jiay the 
eviMiisesof i libel action agunst 77o 7ii/<e'etobt brought 
onbehdlof tin Iiish numbeis nuinnnuted Tins ofier 
viisiefused Mi G1 id stone then piojeose el tlut i select 
committee shemlel iiuiuiie into the diarges, iiuluding tlu 
lettei ittuluited to J’armll, and te) tins Pirnell assented 
But tlu Gove nime nt Kje e te el the jaopejsd lor tlu lest, 
Paint 11 ( ontimu d to mnnit tin fe)r the most part an atiitudee 
of moderation, reserve, and letieat, though he more than 
ome e line foivNaid to jnotest agunst the lurshness e>f the 
Irish idininisti itum and te) pie id foi further remedial 
legislation In Inly 1SS8 lie announced that Mi (Veil 
Rhodes lud sent Imn i siiui ol J6I(),0()0 in support of the 
Honu Rule iiuwenunt, subject to the condition that the 
lush re j)i( SI nt itioii should be retained in the House ot 
Commons in any futuie measuie el e all ng with the question 
About the s.une time the e^uestioii of “Pvrnellisni anel 
(Vime ” again •!)( came leute Mil H O’Doniu 11, an e\ 
MP and forme 1 iiuiiibei of the Irish party, brought an 
letion against 7/u Itnusior libel His ease was a weak 
one, and i verdict v\ is obLiincd by tlu defend ints But 
in the (ourse ot the proceedings the Attonu y General, 
counsel for 77te 'fuiies, affiimed the le uliness of his clu nts 
to establish ill the charges idvaneed, me hiding the genuine 
ness of the letter which Parnell had declared to be i 
forgery Parnell once meire invited the House of Commons 
to refer this jiarticnlar issue— tint of the letter — to a 
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aclcct comniitU i Tins was again refused , but afte r some 
hcbitatjoii tbt (iovernmont r(8ol\td to ap]K>mt by Act of 
Parhamuit a hix.ci il comiiiiHsion, coin|x»Hcd of three judges 
of the High Court, to iihiuik into all the charges ad> an ced 
by The Times This h d to what was in sul^stanec, though 
not perhaps in )udi( lal form, the most remarkable State 
trial of the 19th century 'J he eominission began to sit 
in September 1888, and issued its rt port in he bruary 1890 
It heard evidence c>f imnunse volume ind variety, anel the 
s|H<ehof Sir Chirles Uusse 11 in deieneewis afterwards 
jnibhshed in a bulky \olume Parnell ga\e evidence at 
gie it length, with mueh eomiiosure and some cynicism 
On the whole he produced a not unfa^ouralilo impie ssion, 
though some fif his statements might seem to ]ustdy Mi 
Olaelstone’s opinion that he was m>t i man ed e \ w t veroeity 
TJie rt|K)rt of the eoinmisHion was a Nery \ohumnous 
elocumejnt, anel was \e ry v inously iiite ipie leel by different 
]iartieB to the contiove is^ The ir e ontliisions miy be left 
to speak for themse he s — 

“I Wo liinl till! tile usjiondMit nieiiibtis <4 i^atliaiiient 
(olh( tive ly w<io not itiiiiilMis ol a (oiis|»iiaey having lor its ohnit 
to tstahliBh th« ahsolule< nnkne nth in t ol Ireland, Imt wo Iniel that 
Hemiet of th»m tof^tUni leitli Air Divitt t staldished and loiiuel in 
tho Land I oagno oi^ani/alnni ivilh tho intention, hy lin me inn, te> 
lenity abeiiit the i)esoIut< mde jtLiidcnce ot Ireluid is i sepaiatt 
II it ion 

* II Wti liinl tint the re.H|»onde nts tlid entci into a (onK]nia(.y 
hs a system ol tot it ion and intimidation, to pioineitti an ugiaiiui 
agitation agiiiist tlio ])avmLiit ol af,iuultinal iints, loi the piiipost 
ol iiiipoVLiiBliiiig and expelliiiL fiom tin ttmiitrv tin Insli landlejnls 
Mht» we 10 styled Mlm hiiglisli gainson 

**111 Wo Inn] Unit the) e h iijL,e that * win n on t e i lam enr asiems 
the> thouglit it luditie to denounte ant] did ehnouine « e rt iiii 
ttimcH 111 publn tiny allttwiids Ittl then suppoileis tohehtve 
hilt U dtiiuiieiaiions wcit not Miietn is not estihlisln el Me 
tuliroly aeepiit Mr P uin II and the otlie i rtsptnith nts of tin ehai^e 
of msiiuerity 111 them dtimmiation ol tho IMnmix Paik nmitltis 
and iind Unit Uio ‘laesnnilt loUtijon whicli this charge was 
ihioily hast tl as against Air Paiin 11 is i ior^t ly 

‘ l\ \Vt)lnid that Iho nspomhiils ilnl elissonun itc tlie) yr/s/# 
ITorhl anti othe r in w spapt is tt iidiii^ to me itc to st dition and tin 
eominission ol titht i eiimt 

\ Wtt tiiid tliat Uni itspontlonls tlid nt>t thiotUy limit 
p( I sons to the) commissnm ol tiiint ollurthuii intimidation, hut 
that the y did nn lit to intunulatioii uiul that Urn e onsce|uunc( ed 
th it meitinimit was that t unit iiul oiitragtt wore eomnutte el by tht 
]»oiKons iiuited V\t find Ui it it lias not hte ii piovedthaf tho 
It sptmdoiits mudu jiiynn nts ioi tin puiptist ol inciting pti sons to 
commit crime) 

VI Wo tiinl as to tin alh gallon that tin lespondciits did 
nothin,^ to pit vt nt e unit and t vprossttl in> bnvtX Jidi disapproval 
Unit somo of thu ii s^ioiieh nts, and in ]»ulKular Ah Davitt, did 
e\piess honAjhlr disu]>]no\al of eiinu and oiitiagt but that the 
icKpontliiitH ciiel not doiinniit ( tliti system td intiiiinhition that h d 
to crime and oiitragt, hiP juisistttl m it with knowlidpC ot its 
edit 1 1 

'\11 A\ ( lind tliat tho it sponth nts did th ft nd |m isonseli iigcd 
with igtanaii < linn ainl sui»pt)rt(d tin n lamilits liut that it has 
inttbuu ]iit>vtdthat tin y subst uhed to tcstunonuilH toi oiwtio 
iiitim itt ly associated with, notoiious t iiininals oi that they in ido 
pa^nn nts to plot iiio tin t st a}»t ot ciiniinals litini justice 

*V1U Wolmti as tt) tin ullt,^alioii that theutsjtondents made 
]>a\ nit nts to componsilt j)t isons wlio had been inpinel m the com 
mission of erinit that tin) tlid maku smh piymtnls 

*1\ As to tin illcgatioii tint tho usj)t>nthiits iinittil the 
assistamo and oo tipt ration ot anti acet pted subst iipiioiibol money 
fioni, known advtit ilts ol ciimo and tho use ol tl^iuiinitt, wc liiul 
that tho resnondtnts tint ni\ito tin aHHistame aiul co ojKntiou of, 
and attepUd mihst iiptions of luoiuv tioin, Patrick loid a known 
advoeato of ciiino and tho iiso ot d}iuimto hi^t that itliis not 
hccnprovttl that tin its])t>inh nts, oi iiiv ol thorn, knew that the 
(Ian iia Gad eontrolkel the Ltagiu, oi was colloetiiip, iiioncv fm 
tho Parliamontaiy ] uml It has been juovod that tho rc8])oiulonts 
invite <l aiidobtainod thei assistaiu c and co ope ration of tho Ph} steal 
i'oreo J*arty in Ann rna, iniliitling tho ( Ian na (laol, and m oieki 
to obtain that assislaiu e ihstaincd tiom n pudiating oi condemning 
tho u( turn of th it part) 

Ihc s]H.cific charge s brought iguust Piincll jaisonally 
Were thu8 dealt with by tin e ommissionei s — 

* (er) That at tho tmn ot Uu kilmainlmm negotiations Ah 


Parnell knew tliat Sheridan and Boy ton had boon 
organi/iiig outrage, and therefore wished to use them 
to put down outrage 

** M 0 find th it this charge has not been proved 

** {h) That Mr Parnell was intimate with the leading Invinei- 
bles, that he probably learned from them what they weie 
about when ho was released on parole m April 1882, and 
that ho iceognized the Phanix Park muiders as their 
liandiwork 

“Me find that thefro is no foundation foi this charge M c 
have alieael) stated that the Iiivincibks were not a branch of the 
1 and Ijcagiu 

* (0 1 h it All Parnell on 23rd lanuary 1883, hy an opportune 

rcmittanec, mabled F Byrne to escape Irom justice to 

hiaiMc 

* M I hiid tliat All Parnell did not make any remittance to> 
t n ible h b) me to cse ipo Irom justice 

Tlu case of the facsimile letter alleged to ha\t been 
written ]»v l^iriicll bioke down altogcthei It was proved 
to be u foigc 1 } It had bcou puichascd with other docu- 
ments liom one Pigott, a needy and disreputable Irish 
louiiidist, who afterwards tried to blackmail Archbishop 
AV dsli by offering, in a letter which was produced in court, 
to confess its forgery Mercilessly cross-txainiiied by Sir 
( links Kusscll on this htter to the archbishop, Pigott 
broke down uttcily Be foie the commission sat again he 
fled to Mach id, and there blew his brains out He had 
(oiilcsscd the forgeiy to Mr ] abouchiie in tho presence ol 
Ml ( I A »S il i, but did not stay to l>e cross-examined on 
his confession Tho Attorney CJtncril withdrew the httei 
onkhilf of 77tf Ti7f)eSy and tlu commission pronoumed 
it to be i forgery Shoitly afbr the letter had been 
withdrew n, Pinull filed an ictioii agunst The Times tor 
libel, claiming damages to the amount of X100,000 The 
action was coinfiiomised without going into eoiut by a 
piymeiit ol £5000 

l^i u tie illy, the tUmagmg effect of some of tht findings 
ol the commissmn was luutiali/ed by Parnell’s triumphant 
Mmluation m the mattei ot tlie tacsimile letter and of 
tlu darker eliarges hvilled at him Parties rc mai nod ol 
tlu same opinion as be fort tho Unionists still bolding 
that Piniell was stecfied to tlu lijis in treason, if not m 
(lime , while the Home Ilulers made abundance of capitil 
out ol Jus personal \ indication, and sought to excuse the 
iiienminitiiig findings of the commission by the histone 
uitccedints of the Nation dist eiuse and ])ait> The 
1 iilurc to laodiiee the boeiks and jiainrs of the Land 
Le igue was ove i looked, ami little imjiortance was attached 
by pariistins to the fae t that in spite eif this ek f lult (leaving 
line xpl lined the luamicr in which o\ei £100,000 had been 
exjiendtd), the eeiuimissioiu is “feninel that the res])oiKhnts 
diel make iiaymcnts to compensate jirrsons who liiel been 
injure el in the e ommissiem of crime” Parnell and Ills 
colleagufs well aecejited as allies worthy of tlu confidence 
of an I iiglisli party , tlu y were made much of in Gladstoiiian 
Liberal society , ind town els the close of 1889, befoie the 
commission had reported, but some months alter tho 
forged lette i had hi eu withcliawn, J’arnell visited H iwaideu 
to confer with All Gladstone on tlie measure ot Home Buie 
to Im. intiodueed by the latter should he again Ik le stored 
topowei AVhat eiceurrecl it this conference was afterwards 
disclosed by Parnell, but Ah Gladstone vehemently denied 
the aecuiaey ol his state ments on the subject 

But Palm 11s tall was at liaiid In Deeembei 1889 
Captain O’hhea filed a petition for divorce on the ground 
of his wife^s idiilteiy with Parnell Parnell’s intimuy 
with Alls O’Sliea hod begun in 1881, though at what date 
it became i guilty one is not iii evidence Ckiptain O’Sliea 
had ill that >ear challenged hmi to a duel, but was pacified 
by the explanations of Mrs OShca It is known tint 
Captain O’Shea had Ikcu ParntlPs confidential agent in the 
negotiation of the Ivilmaiiiham Treaty, and in 1885 Parnell 
liacl sti allied his personal authority to the utmost to secure 
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Captain O’Shea’s return for Galway, and kid <|uellcd 
a formidable revolt among soma of his most mllutntial 
followers m doing so It is not known why Captain 
OShea, who, if not blind to a matter of notoruty, must 
have been complaisant in 1885, became vindutivo m 1889 
No defence being offered, a decree of divoiet was pro 
nounced, and in June 1891 Parnell and Mrs O’Shea win 
married 

At first the lush jiaity determined to stand by Parnell 
The decree \sa8 pronounced on 17th November 1890 
On the 20th a great meeting of Ins political friends and 
supporters was held in Dublin, and a resolution that in 
all political matters Parnell possessed the eonlidinee of 
the Irish nation was earned by acclamation But the 
Irish party reikoned without its English allies The 
“ Noneoiifoimist conscience,” which had swallowed the 
report of the commission, was shocked by the decree ot 
the Divert e Court At % meeting of the N itional Liber U 
Federation held at Sheffield on 21st Novemlwi, Mr 
John Morley was privately but firmly given to under 
stand that the Nonconformists would insist on Pai mil’s 
resignation Parliament was to meet on tho 25th Mr 
Gladstone tried to convey to Parnell privately his convit 
tion thit unless ]*ainell retiied the cause of Home Bnh 
was lost But the message nevd i« iched Parnell Mi 
Gladstone then requt steel Mr John Morley to see Pirnell , 
but he could not be found Finally, on tlio 24th, Mr 
GladstoiM wroti to Mr Morley the famous and fatal lettei, 
in which he declared his conviction “ that, notwithstanding 
the splendid sorvues rcndeied by Mr Pirnell to his 
country, Ins continuauee at the pusdit moment m tin 
leadership would be disastrous in the highest degree to 
the e luse of J reland,” and that “the eontinuanee 1 sjK.ak 
of would not only jilaee many heaity and effective friends 
of the Irish Cciiise in a position of great embirrassment, 
but would render my letcntion of the leadershij) of the 
Liberal party, based as it lus been mainly ii])Oii the 
presentation of the Irish cause , almost a nullity ” This 
letter wis not published until after the Irish parlumentiiy 
party had met in the House of Commons and re elects el 
Pirnell as its ehairmxn without a dissentient voice Ihit 
its public it ion was a thunderclap A few days latei 
Parnell was lequested by a majority of the paity to con 
veru a flesh meeting It took j)lace in Committee Room 
No 15, which became^ histone by the occtisiou, and after 
several days of angry reeiiiiiinatioii and passionate dis 
(ussion, dunng which Parnell, who occupied the chair, 
scoinfully refused to put to the vote a resolution for his 
own deposition, 45 immlieis retired to another room and 
there declired lus leadership at an end The remainder, 
twenty six iii number, stood ])y him The party was thus 
divided into Parnellites and anti Parnelhtes, and the 
schism was not healed until several ytars after Parnell’s 
death 

This was jiractically the end of Parnell’s political career 
m England The scene of operations was transferre d to 
Ireland, and there Parnell fought incessantly a bitter and 
a losing fight, which ended only with his death He 
declared that Ireland could never achieve her em incipation 
by force, and that if she was to achieve it by constitutional 
methods, it could only be through the agency of a united 
Nationalist party rigidly eschewing alliance with any 
English party This was the policy he pioclaimed m a 
manifesto issued before the opening of the sittings m 
Committee Room No 15, and with this policy, when 
deserted by the bulk of his former followers, he apjieilcel 
to the Fenians in Ireland — “the hillside men,” as Mr 
Davitt, who had abandoned him early in the crisis, con 
temptuously called them The Fenians rallied to his side, 
giving him their votes and their support, but they were 


489 

no match ioi the ( liurdi, which had declared against him 
An atttm])t at U( oneiliation was made in the spiing, at 
whit was known lu “the Boulogiu lugotialions,” viluie 
Ml William O’Brit 11 (udeavemreel to an ingt an niultr 
standing, but it came to nothing in the end J'lobably 
l^aiiull was IK v( i \ei> uimous tor its Mice es^ Ht seems 
to hive legareUd the situation as fatally e oinpi omisccl bv 
the extent to whuli his foirnei tollo\>eis wen cominith d 
to an hnglish alliaiKf, and hi puhibh saw tint tin only 
way to re COM i lus lost ]>osition was to build U]) i new 
imlopendeiit ]>arty He knew well enough tint tins would 
Like tune — live veais wis tlu't shoitest jaiiod he allowed 
himself — but beioie iiuiny months wiie ]Msse(l he was 
dead The life he led, the ag<»nies he endure el the 
liboiiiR he undertook fiom tlu lx ginning of isq], 
tiivellmg weekly to Ird ind and lutoMeatuig hmise If with 
tho atmosphere of jxxssioiiate nationahsm m which he 
moved, would hue broken down a iniidi stiongei man 
He who had Lxen the most impissive of men he came 
lestless, luivons, almost distiacted at times, unwilling to 
be done, stiangc m his wa>s and demeaiioiu Jli visited 
Iidanel for the last time late^ in Sejdemlxi, and tlie list 
])nhli( met ting ho itti nded v\ason tho J7tli e)f tint montli 
The next d ly he sent loi lus fneiid Di Kenny, who found 
him Millenng from lonto iheumatism and geniril debility 
Jlo left liduid on the 10th, ])romising to retniii on the 
following Siturday week Ho did letiiru on that eh}, but 
it w IS in lus eothn Ht took to lus bed short!} liter lus 
return to lus home at Bnghtoii, and on Oth Oetohir he 
dud His lemains vveie <onve}eel to Dublin, and on 
Sunday, 11th Oetobei, they we le hid to rest ui the 
pre sene oof a v ist asse mhlagi ot the Tush ])tople in (Ihs 
neviii Cemetei}, not fai Irom the gi ive e)l ()’(\miiell 

Tho |amei]>al iiialeiials for a hio^^iapli} ai I’undl an I tlu 
histoiv of the5 raiiicllitt iiioxenunt aro to ho loiuul in JIansunH 
J ariinmditaiy Ihhatis 1S70 ‘U m tlu Annual Kajintn loi tliee 
Binu ])(iiod 111 tlu5 Jitjfitl of the Sptaal ( omnuh'>ion issind iii 
1890 111 JIu I ijt of ( hirks Parra by K Ihiiv 

() Bull N m 7 hr Pa) nrilih Mokuk nt by 1 P OCeiNSou M P , 
and in a eopions hiogranliy of Paincll eontiibutod by an anony 
mouH hut well inlorriuei wntei to tlu Duhonant of \afn/nal 
Biography^ vol xlm h ) 

Paropamisus. See Hvrai 
P arrainattay i town of Austiaiu, ^ew Semth 

Wales, on the Pirramitta riven, in the eounty of (bun 
borlanel, 14 miles west of Sydney h} lail It is 
the oldest town lu all Australia, and remnd it tlu fust 
gram of the eoloiiy wis giovvn Jt is now noted for its 
orangeries and ok hauls The me in luiiifill (15 }(ars) 
IS 18 95 inches Population (1891), 11,077 , (1901), 
12,5G0 

Parry, Sir Charles Hubert Hastings, 

Bart, English musual composer (1848-^ ), tho 

second son of Thomas Gamble r Paiiy, of Highiiam (Vmit, 
Gloiicestei, was hoiii at Bonnie mouth, 27th hchmir} 1848 
He was eelueateel at Malvern, Twyford, near Windiester, 
Fton (from 1861), and hxeier (’ollege, Oxford VMiile 
still at Eton lie wrote music, two anthems being juiblislied 
111 1805, a service m Dwas deelieateel to Sir Tului Stainer 
He took the degree of MusB at Oxford at the age of 
eighteen, and tjiit of BA in 1870, he then left Oxfoid 
for London, wheie in the following yc ir lu enteud 
Lloyd’s, abandoning business for art soon vfteiwiuls He 
studied successively with H H Pierson (it Stuttgart), 
Sterndale Bennett, and Macfarren , hut the man to whom 
the most important jurt of his aitistic dc vclojmient was 
due was Mr helwatd Dannreiithe r, at whose private 
concerts lus chamber compositions wtu frccpiently jiei 
formed Among the huger works of tins eaily jiericid 
must be mentioned an cverture, Gmlkm de Cahentank 

S VII — 62 
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((^lystal Palace, 1H79), a pianoforte concerto m i sharp 
minor, played by Dannreutlioi at the Crystal Palace and 
Richter (Vinccrts m 1880, and his first choral work, the 
Sceux>n from Piomrtluim Unlx)uiid^ produced at the 
Gloucester Fc^stival, 1880 These, like a symphony m 
G, ijjiven at the Biimmgham festival of 188J, were dis 
tiiK tly <aviiic to the geneial, the ideas seemed strange 
even to (du( vted luaiers, who were further confused by 
the ml mat y of their treatment Jt ^as not until Shirley’s 
ode, 7%c GloneH of our Jiloo^l av/i Sfate^ was brought 
out at Gloiicostoi, 1883, and the Valuta for violin and 
pianoforte was puldislied about the siine time, tint Pirry’s 
irnpoitance cirne to lx. leali/td With his sublime eight 
part sitting of Milton’s Pau of (Bach Chon, 

1887) began a fine senes of compositions to sicred or 
semi sacred words In Ftuhfh (Birminghim, 1888), the 
0<l( on St Dmi (Leeds, 188‘J), IJAUnfifO ed “tl 

/*rnH(roHo (Norwidi, 1890), Dr J^rofumlis (llerefoid, 
1891), Thr Lotus Katas ((.^imln idgt , I89J), /o/> (Glonces 
tei, 189 J), kinq Saul (Biimingham, 1894), Invoiation to 
dZ/c/i/c (Leeds, 1899), Maiftufirat {WimUmX^ 1897), -d 
of Darkn^tss and Lujht (Glouccstei, 1898), and Tr Dtum 
(Hen fold, 1900), aii^ revealed the highest epulities of 
musK Skill in piling uj) dimax aftci climax, and com 
mand of (veiydioral usoiiiic, aie the technical ejualitics 
most [iiomineiit in the si works, but in his orchestral 
( ompositions, sudi as the thno later symjdionies, m 
F, (\ and r minor, iii two suite s, oim for strings alone, 
and abovj ill in his Si/mjJionn Variations (1897), 
he shows himself a master of the oiehestra, and his 
ex]Hiiinents in modification of the conventional classical 
foims, siidi as ajiiHjai in the woik last named, or in the 
Ni IK tie it Vanalions for Pianoforte Solo, aie always 
Hueeosslul Ills music to TJk JimU oi Aristophanes 

(Gambridge^, 1881) ind Tki Fioifs (Oxfoid, 1892) are 
striking e\ami>ks eif humoui in miisic , and that to 
AqaiiKinnon (C’ambiidgc, 1900) is imong the^ most im 
piessive ( om])ositions of the kind His diimlx?! music 
enepiisite pait songs, and solo songs maintain the high 
standard of his greatei woiks At the o])ening of tlic 
Royal Gol lego of Music in 1881 ho was appointed piofessor 
of composition and ol musical history, and in 1891, 
on tlie relimiiemt of Sii Geengo Giove, Pariy succeeded 
him as jiriiuipil lie was appointed (^loragus of Oxford 
Hnivoisity in 1883, sue i ceding Stainer in the piofcssoi 
ship of the IJiiiveisity in 1900 He received the honorary 
de^gioe of Musi) at Cambridge 1881, Oxford 1884, 
Dublin 1891 and was knighted in 1898 Outside the 
donum of cieative music, IWry’s work for the art has 
bexn of the gieate^st impoitanco as a contiibutoi of 
many of the most imjiortant ai tides on musical forms, 
ifec , in Grove’s dictionaiy, liis literary woik fust attracted 
ittcntion, in liis Studies of (heat Composers musical 
l)u>giaphy was treated, almost foi the first time, in a 
really onlightenexl and enlightening way and liis Art of 
Muvr IS a splendid monumont of musieal literature, 
in which the theoiy of evolution is applied to musical 
lustcjry with wonderful skill and success 

PArSOnSf a e itv of Labe ttc county, Kansas, USA 
It 18 situated at the intci section of the Kansas City, Fort 
Scott and Memphis and the Missouri, Kansas, and Texas 
railways, in the south eastern jxirt of the state, at an 
altitiule of 900 feet Its site is level and its plan regular 
It 18 in a rich farming eountij, and has a large trade It 
contains lailway olheos and woiks, foundries and furni 
tint lactones Population (1880), 4199, (1890), 6736, 
(1900), 7682, of whom 378 were foreign born and 807 
nogroe s 

PArtabflfArhi or PKATAPGARH,a district of British 
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India, in the Fyzabad division of Oudh The administra 
tive headquarters are at Bela Area, 1439 square miles , 
population (1881), 847,047 , (1891), 910,895, (1901), 
891,095, showing an increase of nearly 8 per cent 
between 1881 and 1891, but a decrease of 2 2 per cent 
between 1891 and 1901 , average density, 619 persons pei 
square mile, or almost one jx^rson to every acre in a tract 
that is entirely rural 

The land rpvenup and rates aie Ks 10,71 800, the mcidence of 
assessment bcin^ R 1 6 8 per acre , cultivated area (1896-97) 
468 808 acres of which 278,848 were irrigated from wells and 
tanks , niinibrr ol police 780 , vernacular schools, 182, with 6226 
pupils, regihtPi(<l death lato (1897), 42 per thousand Tho 
jiriniipal ciops aic tuc, pulse, bailc} sugai cane, opium, and 
indigo Ihcro are 47 indigo factoiies, with an out turn valued at 
Rs 1,40 000 TliP distnct is tiaversed by the blanch of the Oudli 
and Rohilkhand lailway fiom Rac Bareli to Benares which was 
ojH ned in 1 898 There aic no Govenimcnt canals It manufacturer 
Bugai, and has a h(tiip pi easing factoiy 

Part&bSf&rh, or Pkkiabcakh, a native state of 
India, in the Baijnitana agency Area, 959 fcquare miles j 
population (1881), 79 ‘298, (1891), 87,975, (1901), 52,029, 
showing an increase ol 11 percent between 1881 and 1891, 
but a decicase of 40 9 between 1891 and 1901 , average 
density, 54 persons jier square milt revenue (1896-97), 
Ks 4,01,387 A metalled road has been opened fioni 
pAitiABCAKii town to Mtinclcfedur, on the Bajputana rail 
way, 19 miles The mint was closed in 1897 The town 
has a population of 13,000 

Partap [or Ptktab] SinKh, Sir (1844 ), 

native Indian soldiei lud statesman, belonging to the Kathoi 
lajputsof the lodha class, was bom in 1844, being the son 
of Mahaia) i Takht Singh, ruler of Maiwai (or Jodhpur) 
In 1878 and again in 1879 lit w is chief minister of Jodhpur 
In the following year ho ateompanitd the British mission 
to Afghanistan, and on his return he resumed his dutu«i 
IS chief minister, carrying out many ludicioiis reforms and 
admmisteimg Jodhpur with ii markable sueecss Ik visited 
England to take paitin the celebiation of the 1887 Jubilee 
of Queen Victoria’s reign His high soldieily instincts 
induced him to oflei his services when war broke out 
on the north westirn frontier of India, and he seivtd 
on the stalls of Sii William I ockhart and General Klles in 
tho Tirdi and Moniand expeditions beyond the Punjab 
bolder in tlie campaigns of 1897-98 He was slightly 
wounded, and he was mentioned in dispatches, being 
])romoted to the lank of full colonel for his sti vices He 
IS roputed to be one of the keenest sportsmen and the best 
ridcis that iven Kajjiutana has pioducecl When it wa*^ 
decided to send a foue from India to China in 1900 to 
relujve tho foreign embassies besieged in Peking, Sir 1 artap 
Singh at once ottered the •'crviees of the Jodhimr Lancers, 
and himself proceeded with thim to the scat of military 
0 |)e rations His father rendered good services to the 
British Government in the Mutiny, and I’artap Singh 
always esteemed il a point of honour and a matter of filial 
duty to identify the famous state of Jodhpur with the 
Btitish Government in times of trouble or foreign war 
Ho cherished the memory of the pioleetion given by the 
last India (^ompany in 1818, when Jodhpur had suffered 
from internal dissension and the ravages of the Marathas, 
and was taken into suboidinate alliance with the British on 
terms honourable to both parties In social matters the 
Maharaja favoured the party of moderate reform, but it 
was as a rajput soldier and a lojal jirince that he was most 
distinguished No jirince in India has ever won so many 
proofs of public estimation from the British Government 
and English society as Sir Partap Singh From Queen 
Victoria he received the honour of knighthood and the 
decorations of the Bath and tho Star of India , from King 
Edward VII the distinction of “aide de-camp” , from the 
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AVar Ofbce the rank of colonel in the King’s army , and 
from the University of Cambridge the degree of LLD 
from his own state of Jodhpur he obtained the title of 
Maharaja Dhiraj In 1901 he succeeded to the rulership 
of the state of Idar 

PArthOflAyy chief town of arrondisscmcnt, dtpaii 
ment of Deux Sevres, France, 25 miles north north east of 
Niort, on railway from Pans to Boideaux The town is 
incture8tj[ucly situated on a promontory overlooking the 
Thouet, and still retains considerable portions of its 1 3th 
century ramparts, with large round towers, offering, next 
to Aigues Mortes, the finest example of the fortihoations ol 
that period Amongst ancient buildings of interest are 
the church of Ste Cioix, of the 12th century, restored 1885, 
and with 15th century belfry , the church of St Lauren k, 
also restored in modern times, but portions of whose walls 
date from the 11th century, a ruined jiortal of Notre 
Dame de la Couldre, with beautiful sculptuie and two 
equestrian statues, and 1 mile south west of the town the 
ancient church of Paithcnay le Vieux The manufaeturc 
of knitted woollen goods and wool spinning are the prin 
cipal lociil industries Population (1881), 3899, (1891), 
5361 , (1901), 6426 

PArticki a police burgh in the parish of Go\ in, 
Lanarkshire, Scotland, on the noith bank of the Clvdt, 
adjoining and continuous with Glasgow bince 1800 it 
has grown from a village to be a large and wcilthy 
lesidentul quirter of Greater Glasgow live shipbuilding 
>ards are situated in the burgh, which contains ilso the 
industrn s of paper staining floui nulling, liydraulu 
machine miking, weighing machine making, brass founding, 
and gdvinuing It has a town hall and i Vietoiia public 
])irk (1887) Partuk forms th( major part of the Paitick 
•division of Lanarkshire, which ictuins a incinliei t( 
Piiliament The iiiunieijiality maintains a separate jiolitc 
force and a fire brigide, but uses Glasgow gas and watei 
One of the public schools has a secondary dcpaitmcnl 
Aiea 1000 acres Population (1891), 36,538, (1901), 
51,274 

Partnership. — in 1890 the Partnership Act ol 
that year was passed to chfliie iiid amend the law of 
jiartnership the Act came into o])eration on 1st lanuaiy 
1H91 With one important (X((})tion (J 21), it ajqilics to 
tin wholf United Kingdom Tt is not a complete (odt of 
paitnership law , it contains no jirovisions regulating the 
administration of partnership assets m the event ol death 
or bankruptcy, and is silent on the subject of goodwill 
The existing rules of equity and common law continue in 
force, except so far as they are meonsistent with tlie tx 
press provisions of the Act The article on Partnership in 
the nintli edition of this work contains a shoit account of 
the state of the law before the Act The decisions which 
established that 1 iw show the principles which underlie the 
Act, and will be found useful as illustrations of its appliea 
tion and guides to its interpretation when its language is 
obscure On all points sjiecifically dealt with by the Act 
it IS now the one binding authority The Act has made 
no important changes in the law, except in respect of the 
mode of making a partner’s share of the partnership 
assets available for payment of his separate debts This 
change does not affect Scotland The Act is divided into 
the four mam divisions mentioned below 

I Natwre of Partnership — Partnership is defined to 
be the relation which subsists between persons carry 
ing on a business in common with a view of profit ” Ironi 
this definition corporations and companies, such as joint 
stock companies and cost book mining comjmnies, which 
differ from ordinary partnerships in many important 
respects, are expressly excluded. The Act also contains 


several subsidiary lules for detei mining the existence of a 
partnership Ihese rules are of a fragmentary nature, and 
for the most part are expressed m a iiegati\ e form , they 
have not introduced any change in the law Co owneiship 
of property does not of itself create a partnership, nor 
dots the sharing of gioss returns The sharing of profits, 
though not of itself suttidcnt to citate a }>aitneihliip, is 
joriwd/mie evidence ot one This means that if all that 
18 known is that two peisons an sharing j>rofits, the 
inference is that suth poisons aie ]>artiRrs but it the 
particijiation in piohts is only one amongst othci tireum 
1 stances, all the circumbtanecs must lx consideitd, and 
the i>articii)atioii in piofits must not be tunted as 
r using a pitsumptum of partneiship, winch has to be le 
butted I o illustrate the rule that persons mixy sh n c profits 
without being paitners, tlu Act gnes statiitoij cxpiession 
to the decision in Coa v llulman (1860, 8 House of I oids 
(Uses, 208), viz, that the receipt by a ] >01 son ol a debt or 
other lixecl sum by instalments, oi otherwise, out of the 
arnuing profits of a business does not of itself make him 
a partner, and it reenacts with somo slight modification 
the rej)f ikd provisions of BomII’s Act (28 and 29 A let ( 
80) Whenever tJie question of partnership oi no partner 
shq> arises, it must not be foigotten (though this is not 
state el in the Act) that paitneiship is a relation ansing 
out of a contract, regaid must be paid to the true contract 
and intention of the jiartics as a[>])eaiing from the whole 
facts of the cast H a }>aitnciship be the Icgxl consequence 
of tlie tiue ugieement, the paities tliereto will be jiartners, 
though they may have intended to avoid this consKjuenee 
(Adam v Navftyfqinq^ 1888, I |{ 11 A]>p Cus U5) 
JAirtners arc called collectively a ‘ liim” , the nunit unclci 
which they tarry on business is called the fiim name 
Glider Lnglish law the firm is not a eorpoiation, nor is it 
recognized as distinct iiom the members composing it, 
any change amongst them destroys the identity ol the 
film In bcotland a fiim is a legal person distinct from 
its members, but each partmi can be compelled to pay 
its debts 

11 Htlatwns of Pa) Uiers to Pi t sows deahnq with them — 
Lveiy ]>aitner is an agent of the firm and ot Ins to j>artners 
loi the purpose of the partneiship business if a paitnci 
does an act for carrying on the pirtiurship business in the 
usual way in which businesses of a like kincl are earned on — 
in other woids, if he acts within his ap])arent authoiity — 
he tlieieby jtiimd fatu binds his firm I he ])aitiieis may 
by agree ment between themsehes lestiict the power of anj 
of their number to bind the firm if thcie be siieli an 
agreement, no act done in contiavention ol it is binding on 
the firm with respect to ]»ersons who have notice of the 
igrecment Such an agreement does not alleet persons 
who have no notice of it, unless indeed thc> do not know 
or believe the person with whom they aie dealing to be a 
paitner , in that case he has neither real, nor, so far as they 
are eoiieerned, ai)parent authoiity to bind his fnni, and his 
firm will not bo bound if a partner does an act, e q , 
pledges the credit of the firm, for a purpose ajqxiiently not 
connected with the firm’s ordinary eouist of business, he 
IS not acting in pursuance of his apparent authority, 
and whatever liability he may ] personally incur, his part 
ners will not be bouncl unless he had in fact authoiity 
from them 

Apart from any general lule of law relating to the 
execution of deeds or negotiable instruments, a firm and 
all the partners will be bound by any act relating to the 
business of the firm, and done in the firm name, or in any 
other manner showing an intention to bind the firm, by any 
person thereto authorized An admission or re j presentation 
by a partner, acting within his apparent authority, is 
evidence against his firm Notice to an acting partner of 
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any matter relating to the partnership affairs is, apart 
from fraud, notice to his hrm 

A hrm is liable for loss or injury caused to any person 
not a partru r, or for any penalty incurred by any wrong 
ful act or omission of a partner acting m the ordinary 
course of tlu partnciship business, or with the authority 
of his (o partners , the extent of the firm's liability is the 
Siiim as that ot tlie individual partner The hrm is also 
liabli to make good the loss (a) where one partner, acting 
witiun his apparent authority, receives monej or juoperty 
of a third fxrson and misapplies it, and (4) where a hrm 
in the coiuse of its business receives money or property of 
i thud person, and such money or pro])erty while in the 
(ustody of the hrm is misapplied by a partner It is not 
sufhcient, in ordei to fix innocent jiartncis ^ it li liability for 
tilt misapplication of money behmging to a third Jiarty, 
merely to Hh(>w tint such money was imployeel in the 
business of the partnership, edheiwisc all the mcmliers ot 
a him w<mld in til eists be liable to those bencheiallj 
interested therein for tiust money imjiroperly einploycel 
m this manner b\ one jiirtnei This is not the case To 
fix the (dher piitmrs with liability, notice of the breach 
of trust must l)e lirouglit home to them individually 

The liibility of jiartncrs for the debts and obligations of 
their hrm arising et (ontiactu^ is |onit, and in Scotlanel 
several ilso , the estate of a deceased partner is also 
severally hahlo in a due couise of admimstr ition, but 
subject, in England or Ireland, to the prior payment of 
his se panto debt The liability of partners for the eibliga- 
tions of their hrm aiisiiig er is joint and seveial 

The authouty of a partner to bind his copaitners com 
inences with tlie j)iitncishi]> A }»eison there foie who 
e nters into a jiaitnershiji ele>e 5 s not tlu reby beceune liable to 
the (leditois of his jiartners for anything done before he 
bee ame a jiai tnor Hut a jiaitiu i who retires from a hrm does 
not thereley (tase t<» be liable ioi debts eu obligations in- 
eurred before his retirement He may be discharged from 
(visting liabilities by an agreement to that (fleet between 
himself and the me 3 mbers of the liim is newly constituted 
and tlui Cl editors This agreement may be either express 
or mb 1 rod as a fae t fiom tlie course of dealing between the 
cuditois and the new him The othe 3 r ways in wine h a 
partner may bee liced fiom partnership liabilities incurred 
before his retirement aie not ]>eeuliar to jiartnership 
liabilities, and iie not tluicfore dealt with by the I’artner 
sliij) Act 

\ continuing guaranty given to n firm, or in respect of 
the transactions of a him, is, in the ibsence of agreement 
to the contraij, revoked as to the future) by a change m 
the hrm The reason is that such a change destroys its 
identity 

\ny jicrson, not a jiartncr in the hrm Avho represents 
himself, (en, as the phrase is, “holds himself out") or 
knowungly sutteis himself to la. rc[)usenttd, is a paitiicr, 
is liable as i paitner to any jiorson who lus gi\en credit 
to the firm ou the faith of the rejirostnUition The re- 
pre stiitation may be by words spoken oi wiitteii, or by 
(ouduet 'riit liability will attaeh, although the person 
who makes the lepie sentation does not know that the 
person who his acted on it knew of it The continued 
use of a deceased paitner’s name dots not impose liability 
on lus estate 

111 Relatiom of Pmtneis to 07ie another — The mutual 
rights and duties of paitners depend upon the agreement 
betwee n them Many of these rights and duties are stated 
in the Partnership Act , but, whether stated in the Act 
or ascertained by agreement, they may be varied by the 
consent of all the partners , sue h consent may be express 
or inferred from conduct Subject to any agreement, 
partners share equally in the capital and profits of their 


business, and must contribute equally to losses, whether 
of capital or otherwise , they are entitled to be indemnified 
by their firm against liabilities incurred m the proper and 
ordinary conduct of the partnership business, and for 
anything necessarily done for its preservation , they are 
entitled to interest at 5 per cent on their advances to the 
firm, but not on their capital Lvery partner may take 
part in the maiiigement ol the partnership business, but 
no partner is entitled to lemuneration for so doing The 
majority fan bind the minority m ordinary matters eon- 
neettd with the partnership business, but cannot change 
Its natme nor cxjiel a partner, unless expressly authorized 
so to do No }urtuer may be introduced into the firm 
without the consent of all the partners The partnership 
books must be ke pt at the principal jilace of business, and 
every partner may insjiect and cojiy them Partners must 
render to e ich other true accounts and full information of 
all things affecting the partnership A jiartner may not 
make use of anything belonging to his firm for Ins jnivate 
purposes, nor may he compete with it in business If he 
does 80 he must account to Ins firm for any profit he may 
make 

Partners may agree what shall and what shall not be 
partnership projierty, and can by agreement convert 
partnership property into the sejiarate property of the 
individual partners, and vue versd Subject to any such 
agreement, all jiroperty originally brought into the partner 
sliij) stock, Ol acquired on account of the firm or for the 
purposes and in the course of its business, is declared by 
the Act to be partnciship property Property bought with 
money of the firm n^primd fane bought on account of the 
firm Paitnerslnp propeity must be applied exclusively 
for ]>artnersliip purposes and in accordance with the 
partnership agreement Co owners ot land may be part 
ners in the profits of the land without the land being 
pirtncrslup property, if such co owners purchase other 
lands out of the profits, these lands will also belong to 
them (in the absence of any agreement to the eon ti ary) as 
coejwners and not as partners The legal estate in pait 
riership land devolves according to the general law, but in 
trust lor the persons beneficially interested therein As 
between partners, and as between the hens of a deceased 
paitner and his executors or administrators, such land is 
treated as pcisonal or movable estate, unless a contrary 
intention appears 

When no fixed term has been agieed upon for the 
duiation of the partnership, it is at will, and xnav be 
deteimnicd by notice at any time by any partner Jt a 
paitiieiship for i fixed term is continue cl after the teim 
has expned without any express new agieeinent, the 
rights and duties of the partners remain as before, so far 
as they are consistent with a paitnerslnp at will 

A partner may assign his share in the paitnerslnp either 
absolutely or by way of mortgage The assignee does 
not become a jjartner , during the continuance of the 
partnership he has the right to receive the share of profits 
to which his assignor would have been entitled, but he 
has no right to interfere in the partnership business, or 
to require any u counts of the partnership transactions, or 
to inspect the partnership books On a dissolution he is 
entitled to receive the share of the partnership assets to 
which his assignor is entitled os between himself and his 
jmrtners, and for this purpose to an account as from the 
date of dissolution 

Since the Act came into operation no writ of execution 
may issue in England or Ireland against any partnership 
property, except on a judgment against the firm If in 
either of these countries a judgment creditor of a partner 
wishes to enforce his judgment against that partner's 
share in the partnership, he must obtain an order of 
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court charging such share with payment of his debt and 
interest The court may appoint a receiver of the 
partner’s share, and may older a sale of such share If a 
sale bo ordered the other partners may buy the share , 
they may also at any time redeem the charge The mode 
of making a partner’s shaie liable for his separate debts 
in Scotland has not been altered by the Act 

IV Dmoluhon of Paitnerahip — A partnership for a 
fi\ed term, or for a single adventure, is dissolved by the 
expiration of the term oi the termination of the adventure 
A partnership for an undefined time is dissolved by notice 
of dissolution, which may be given at any time by any 
partner The death or bankiuptcy of any paitnei dis- 
solv(sthe partnership as between all its members If a 
partner sutler^ his share in the partneiship to be charged 
under the Act for his separate debts, liis partners miy 
dissolve the paitneisliip The foregoing rules are subject 
to any agreement there may be between the jiartncrs A 
j»artnorship is m every case dissolved by any event which 
makes the partnership or its business unlawful The 
court may ordei a dissolution in any of the following 
cases, viz — When a partner is found lunatic or is of 
permanintly unsound mind, or otherwise peimaneiitly 
im ipable of perforimng his duties as a partner, when a 
piitner has been guilty of eondiut calculated to injure 
th( pirtriership business, or wilfully or i^ersistontly breaks 
the partnership agreiment, or so conducts himself in 
piitnershi]» matteis that it is not leosonably piacticable 
toi his partneis to carry on business with him , when the 
putneiship can only be carried on at a loss, and lastly, 
whenevei a dissolution appeals to the couit to be just 
ind equitable The Act is siknt as to the eflect of tlie 
assignment by a pii trier of his share iii the paitnciship as 
1 cause of dissolution , proliably it is now no more than a 
circiimstince enabling the ccmit, if it thinks fit, to giant 
a dissolution on the giouiid tint it is ]ust and ecjuitable 
to do so A dissolution usually is not eoinphte as against 
persons who au not partners, until notice of it has been 
gntn, until then such persons may tieat all ajqrarcnt 
piitneis is still membcis of the firm C’oiiseciuenllj, if 
notice IS not given when it is nectssii}, a ])artnei iniy 
lx inick liiblo lor partnci slop debts contraeled altei ke 
cc ised to be a paitmr Notice is not necessary to protect 
the estate of a dead or bankrujit partner from partneiship 
debU (cmtrxctfd afUi liis ckalh or bankruptej , noi is 
notice meossiiy when a person not known to be a partner 
ki\Ls a Irrrn T1 a person nut generally known to be a 
partner is known to be so to eertxiii indiMcluals, notice 
must bo given to them Notice in the Ga (tU is sufhcicnt 
as regirds all jaisons who were not previously customeis 
of the film notice in f w t must be given to old customers 
On a dissolution, or the ictireiiieiit of a paitner, any 
])artiKr may notify the fact nnd lequiro his co partners to 
eorieiii in doing so ^ 

\tttr a dissolution, the authoiity of each paitner 
(uiikss he be a bankrupt) to bind the firm, and tho other 
rights ind obligations of the partneis, continue m far as 
may be necessaiy to wind up the jiartnershij) aliaus and 
to <oin[)lete unhnished transactions Tlie jiartners are 
entitled to have the partnership pioperty aiiplied in pay 
ment of the debts of the firm, and to have any surplus 
divide (1 between them Before a partner can receive any 
}>art of the surjdus, he must make good wliatc ver may be 
due fiom him as a partner to the firm To enforce these 
lights, any ]>artner or his representatives may a})ply to 
the court to wind up the partnership business It was 
well established before the Act, and is still law, that in 
the absence of special agreement the right of each partnc r 
IS to ha\ e the partnership property — including the good 
will of its business, if it be saleable — reahzecl by a sale 


The value of the goodwill depends largely on the right of 
the seller to tompete with the purchaser after the sale 
The Act makes no mention of goodwill, but tho rights of 
a seller m this respect wore fully discussed in the House 
of Lords in T)e(/o v Hunt (L 11 189G, App Cas 7) In 
the absence of si)oeial agreement, the seller may set uj 
business in competition with, and in the immedutc neigh 
bourhood of, the pmchasei, and adveitist his hnsincbs and 
deal with his foimei custouiors, but max not u present 
himself as cairying on Ins former busiiit'^s, iioi cam ass 
his former customers Hie jHiichascr may advLitise him 
self as carrying on the foirnei business emvass its 
customers, and trade under tho old name, unless tint 
name is or contains the name ot tin \ciuloi and the 
purchaser by using it without qualiln atioii would exjKisc 
the vendor to the liability of being sued as i partnc i m 
the business If, on a dissolution oi eliangc in the con 
stitution of a firm, the goodwill belongs uiicki flu ])ntner 
ship agreement exclusively to one or moie of the pntneis 
the partner who is not entitled to the goodwill has the 
lights of a sellci, and those to whom the goodwill belongs 
have the rights of a jmi chaser 

Will 11 a iiai tiler has jiaicl a juemium on entenng into a 
]>artn(iship for a hxed teiin and the ])nitnciship is detci 
mined betoie the expiration ot the tcim, the court may 
cxce[)t ill certain cases, ordei a return ol the premium oi 
ol some pait of it lii the absence of ti lud or imsrepre 
sentatum, the eouit cannot make such in oichi when the 
paitneiship w is at will oi, being for a fixed term, ha^ 
been termmaUd by death oi by itason ot tlu miscomluet 
ot the paitner who paid the piemiiim , nor can d do so 
if terms ol dissolution have been ugiecd n])cm, and the 
igroement makes no proMsion foi thcj return ot jiremiuin 
When the court makes au oulei it usually oideis the 
return of so much of the piemium is be us the same ]>ic) 
poition to the whede as the actiul bcais to the agieed 
duration of tlie partnership 

When a [leisou is indueed by tin fiaucl en misiejiu 
scntation of others to become a pulnci with them, the 
eouit will rescind the contract it his instanc e (dc/co/i v 
J\ewbif/(/uf(/y 1888, It 1*1 App (ks 108) Inasmuch as 
sueli a person is under the sime liibibty to thud j)iitics 
for liabilities ol the iiim inciuud betoie ic sc ission is lu 
would have been iinck i Jiad the contiiet been valid, he 
IS entitled on the rescission to be inch innitic d by the 
person guilty of the triud or nuking the n pn sc ntation 
against these liibilities He is dso entitled, without 
jirejucliee to iny other rights, to ueeive cnit ol the siu 
plus assets of the pirtmrship, iftci s itislying the paitner 
ship liabilities, any money he iiny hive ]»aid as a 
premium or contribute cl as capital, and to stand in the 
]>lacc ol the e led 1 tens ot the him foi any p lyments made 
hy him m respect of thc^ i»irtnci8hip liabilities 

Tfapartnei ceases to be imembei ot i hrin, and his forme r 
partneis continue to eairy on business with the putnership 
assets without any hn il sc tth ment of iceoiints, In , oi, if he 
be dead, his estate, is, in the absence of agiec ment, entitled 
to such pait of tlu subsequent jirohts as can be attiibuted 
to the use of liis share of tlu paituerslui) assets, or, if lu 
or his rei»resentativt s jirefcrit, to interest at 5 pel cent 
on the amount* ot liis shiie If his forme i partneis have 
by agreement an ojitioii to purchase his sh ire, and exc icise 
the option and comply with its terms, he is not entitled to 
any further or otlier share in prohts tlian that given him 
by the agreement If, however, his torimr partners, 
assuming to exercise such an option, do not comply with 
its teims, they are lublo to account toi subsequent profit i 
or interest to the extent mentioned above Subject to 
any agreement between the partners, tlie amount due from 
tho surviving or continuing paitncis to an outgoing 
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]>artncr, or the representatives of a dec3ased partner, in 
r(.s]ject of his share in the partnership, is a debt accruing 
at the date of the dissolution or death 

In the absence of any special agreement on a final 
settlement of accounts between partners, losses (including 
losses of (apital) are paid first out of profits, next out of 
rapital, and lastly by the partners in the [iroportions m 
which they share profits The assets of the firm, includ 
ing all sums contributed to make up losses of capital, are 
ipplnd in paying the debts and liabilities of the firm to 
persons who are not partners, then in paying to each 
partner rateably what is duo from the firm to him, first 
for advances and next in respect of capital , and the ulti 
mate residue (if any) is divisible among the partners in 
the proportion in which profits are divisible 

See Sir Nathanifi Tj vdi vy A Treatise on tlic law of Parlvur 
0th edition London 3S93 -Sir h aPDFUiOK 1 oi lOCK A 
Jh(jeal of thr Law of Vartncrahip incorporalinq the Partnership 
Act^ /W, 0th edition I ondon 189^i - Also aitulo on ‘ Ptrtmi 
ship 111 thf / ncydopcrdia of the lann of Lnqland^ to the ]>ub 
lishtis of whuh (Messrs Sweet iirui Maxwell I miiteel T ondon 
and MtHsiH W ( inn and Sons, Eelinhurgh) the wnters thanks 
are due (w B T ) 

Tlic following points in United States law may be added 
An orehiiary jiulncrship between miners foi working a 
mine is not dissolved by the death of one of the paitncrs, 
nor by the transfer liy one of his intc'rcst in the concern 
(Jonlract is not dMiiud tlie basis of the relation betwee^n 
the partners, but rather a common property and co opera 
tion in its exploitation (Parsons, Prinajdes of ra7tnershif\ 
HLct Uj) a corporatiejii cannot become a partner in any 
meicantile advtntuie , unlcHs specially authon/ed by ehartei 
or general statute If it could, the management of its 
affairs would no longt^r bo exclusively in tlit hands of its 
diiectors, to whom tlie^ law has entrusted it Hciiee, eor 
porntions cannot issoeiitc foi the form ition of a ‘‘trust’* 
to 1)0 niarugcd by iho associated jiartnors (a E B ) 

PA8Ci€l0lia| a city <»f T os Angeles county, Cili 
fornu, USA, at the bisc of the San (jiabnel ^lountains, 
in southern (^ilifornia at an altitude of 827 feet It is 
‘) miles northeast eff T^os Angeles, with Avhuh it is con 
noctod by lines of steam and tiolley eais It is on the 
Southern Picific and the Soutliern (^ahtornu (Atihisoii, 
Topeka, and Sinta le^) nilways Its site is level, its 
plan regular It has an cxeellent water sup])!}, and is 
well sewered The surrounding tountiy is to a luge 
extent highly cultivated, preiducing subtrojneal fruits in 
great viriity and epiantity PaSiicUna is noted for its 
mild, soft climate, cspeaiilly in winter, and for the beauty 
of its surroundings, with tlie San Ciabrul range rising to 
the north, and semthwards the beautiful valley, reneleied 
fruitful by hundreds of artesian wells and iirigatioii 
ditches On these accounts it has become a very popular 
winter resort, especially for consumptives The Mount 
Low rulwiy, jiaitlj trolley, partly table, ascends the Sau 
(Jabiiel range from this point Population (1880), P)l , 
(1890), IHHJ , (1900), 9117, of whom 1278 were fe^ioign 
born and Mb coloured, including 218 negroes 

Pasag^OSi a town and seapoit of Spain, province of 
Gui[m/(Oi, 10 miles from the mouth of the luer Urumen, 
witli a station on the railway from the 1 ranch frontier to 
Madrid This sta]>oit, of which the population was only 
1711 in 1887 and 2901 m 1897, has developed very 
( onside nibly in impoitinco smee 1890 The town only 
consisted until 1875 of two comparatively unimportant 
but picturesepio groups of houses oi “carrios** Vessels 
find a g<x)d anchorage in 30 fc et of water in the centie 
of the land locked bay and near the quays built along the 
shore opposite An attempt has been made to dredge 
the bay and turn it into a port of refuge and emporium of 
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trade On the peak of San Marcos is the modern fortress 
erected to command all the approaches to San Sebastian 
and Pasages The new town of Pasages contains liqueur 
factones, cellars for the preparation of wines, the famed 
“ eoupage ** of the product of the I ronch vineyards with 
strongly alcoholic Navarre and Aragon wines or alcohol 
now manufactured in Spam on a large scale In 1897, 
41,500 tons of British coal were landed at Pasages Forty 
British vessels entered and cleared in the same ycAr 

P0S-Cl0«CftlAlSf a department on the northern 
edast of I ranee, bordenng on the English Channel 

Area, 2606 squnre miles Irom 819,022 in 1881 the population 
increased to 949,968 in 1901 Births in 1899, J8 384 of which 
2994 were illegitiiiiato , deaths, 19,119, marriages, 7809 There 
were m 1896 1785 schools, with 158,000 nupils, the illiterate con 
atituting 7 per cent of the population Inearea under ciiltivatioa 
measured (1896) 1,531,400 acres, of which 1,230,060 acres were 
plough land Wheat which, relatively to its siise, this department 
glows in considerably more than average quantity, returned in 
1899 the value of £2,040,000 rye, £186,000, barley, £192,000 ,. 
oats £1,360 000 potatoes, £441,000 , mangold wurzel, £245,000 , 
garden poppy £68,000 bcetioot, £1,208,000 tobacco, £78,000 
apples £44 000 The live stock comprised in 1899, 76,480 horses, 
220 540 cattle, 217 650 sheep 164,780 pigs and 23 460 goats Dio 
production of milk amounted (1899) to the value ot £l 680 000 
Pas do Calais surpasses all the other departments of trance in tlio 
abundant e and extent of its coalfields In 1898 it produced not 
less than 12,800 000 metric tons of fiul, valued at £5 000,000, 
nearly half of the total output of hiame let the industry m 
metals 18 much loss utivc m this department than in Nord Its. 
production in 1898 nmounled to 90 000 metric tons of cast non 
and 03 000 tons of RtccI which, with the other minerals added, 
were valued at £995 000 I he sugai refineries yielded in 1898, 

1 820,000 cwt and the distilleries 7,200 000 gallons of alcohol 
Calais (nojmlation, 59 793 in 1901) is celebrated tor its Incc Spin 
ning 18 likewise a source of revenue to the department Airas the 
capital had 25,813 inhabitants in 1901, and Boulo,^rie 40 083 ni 
the same year 

PftSOWftlkp a town of Prus^^ia, province of Ponu raiiia,. 
2G miles west north west of Stettin by rail It is an old 
and historically interesting town, hiving been fiequcntly 
burnt and sicked m the 17th and 18th centuries V 
bron/e statue was erected to the Impuror I rnlerick III 
m 1895 It manufactures tobacco, betr, and iron, and 
has vaiious mills J*opulation (1885), 951 1 fl900), 

10,300 

pasiar, a town oil the Pasig rivei, iic ii the Laguna 
dt Bay, Iji/on, Phili])pinL Islands It was almost com- 
jdetely ckstioyed by lire in 1899 during the insurrection, 
but Las since been rebuilt, and was made the capital ot 
the province of Manila in Tune 1901 It is an important 
commercial etntie foi the whole lake region, as its in 
habitants arc largely engaged in transpoiting the products 
of the Tuiglil louring towns to Manila Liigt cjuantitiea 
of fitsh watei lish iie tiken in the shallow wateis of the 
marshes Although built on low ground, the town is fiirly 
healthy The linguage is lagalog Population, 22,000 

Passafiflia, Carlo (1812~1887), Iloman Catholic 
divine, was boin at Lucca on 2nd May 1812 Passaglia 
was soon destined for the jinestliood, and was placed undei 
the care of the Jesuit body at the age of hfteen He 
became successively Doctor in Mathematics, Philoso])hy, 
and Theology in the ITniversity of Rome In 1844 he 
was made professoi in the Gollegio Romano, the well 
known Jesuit college in Rome In 1845 he took the 
vows as a member of the Jesuit order In 1848, during* 
the expulsion of the Jesuits from Rome which followed 
on the revolutionary troubles in the Italian [lermisula, 
he paid a brief visit to England On his return to Italy 
he founded, with the assistance of lather (hirei and 
Robert Tapparelli d’A/eglio, the celebrated organ of the 
Jesuit order entitled the ijiviltd Cattolica In 1854 came 
the decision of the Roman Church on the long debated 
question of the Immaculate Conception of the \ irgin into* 
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the agitation for the promulgation of this dogma Passaglia 
threw himself with great eagerness, and by so doing 
recommended himself strongly to the then Poi)e, Pms IX 
But his favour with the Pope was of short duration In 
1859, when the war between Austria and Franco (the 
first step towards the unihcation of Italy) broke out, 
Passagha espoused the popular side Ho took refuge 
at Turin, and under the influence of Cavour he wrote 
an Ejmida ad Epiicopos Catluolxco^ pro causa Itahca, 
m which, like Liverani before him, he boldly attacked 
the temporal jiower of the Pope For this he was ex 
polled from the order of Jesuits, his book was put on 
the Index, and his figure struck out, by the Point's order, 
from a picture painted to commemorate the proclamation 
of the Dogma of the Immaculate Conception A refuge 
from the anger of the l*ope was afforded him in the Casa 
Cavour, of Turin, the house in which Cavour was born 
There he laboured for Italian unity with indomitable 
energy in the north of Italy, in conjunction with Cardinal 
d^ Andrea in the south, and he collected the signatures 
of 9000 priests to an address to the Poj)0 in opposition 
to the temporal power, and in favour of abandoning 
all resistance to the union of Italy under a king of 
the House of Savoy Ho and the 9000 priests were 
excommunicated on 6th October 1862 Passaglia dis 
regarded his excommunication, and continued liia work 
as professor of moral philosophy at Turin, to which 
ho had been appointed in 1861, and commenced a scries 
of Advent addresses in the church of San Carlo at Milan 
But on arriving in order to pi each his second sermon, 
ho found himself met by an inhibition on the part of 
Mgr Caccia, the administrator of the archdiocese of 
Milan Llccted deputy in the Italian Parliament, he 
still advocated strongly the cause of Italian mdcjiend 
ence, and at a later period wrote a defence of the rights 
of the Episcopate under the title of La (ausa di sua 
imtmnm %l Cardirmle d' Andrea He also (1864) wrote 

igainst Renan’s V%e de J^sus The later years of his 

life were spent in obscurity Eight days before his 

death ho endeavoured to be reconciled to the Pope, and 
made a full retractation He died at Turin, 12th Maich 
1887 (j J T*) 

PASSaiCi a city of Passaic county, New Jersey, 
USA, on the west bank of the Passaic river, in tlu 
north-eastern part of the state, at an altitude of 100 feet 
Its site is hilly and its plan irregular It is divided into 
four wards, and lias a water supply derived from Passxic 
river above the falls In 1900 it contained 185 manu 
lacturing establishments, employing 7102 hands, and 
having a capital of *823,279,42 1 and an output valued 
at $14,031,254 To some extent it serves as a residence 
suburb to New York Population (1880), 6532, (1890), 
13,028, (1900), 27,777, of whom 12,900 were foreign 
born and 443 negroes There were 9274 persons of school 
ago (5 to 20 years) Of 7552 males, 21 years of age and 
over, 1011 were illiterate (unable to write) 

PQSSAUi a town and episcopal see of Bavaria, Ger 
many, district of Lower Bavaria, on both banks of the 
Danube, at the confluence of the rivers Inn and Hz, 74 
miles by rail south-east of Ilatisbon The towers of the 
cathedral were finished in 1896-98 The church of St 
Gertrude, in Innstadt, restored in 1888 , the votive church 
(1564), restored in 1864, the pilgrimage church of Our 
Lady of Succour, and St John’s Hospital church, with 
Its wood carvings, are all noteworthy The town hall 
was enlarged in 1888-93 Two scholastic institutes of 
the English Sisters, an agricultural school, a textile 
school, and a theological seminary are the duct educa.tional 
institutions Population (1885), 15,583 , (1900), 17,988 
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Pastel. — Since 1870 there has been a revival 
of the art of pastel, the result of a better understanding 
and appreciation on the part of the public Grimm’s 
denunciation of it to Diderot — “every one is agreed 
that pastel is unworthy the notice of a great painter” 
— which for many years found general acceptance, 
18 now seen to have been based on ignorance of tht^ 
virtues of the method Artists have always recognized 
its beauties, but the prejudice and indiflcreme of the 
public and even of “connoisseurs” had up to recent years 
rendered iruitless their efforts to restore its practice It 
was thought that “coloured chalks,” as it used to be 
called, promised nothing but sketches of an ei>hemeral 
kind, so fragile that they weie at the mcri> of every 
chance blow or eveiy touch of dampness 3 ht lact is, that 
with care no greater thin is accorded to e\try woik of 
art, pastel pioperly used is not more pdishable than the 
oil painting or the water colour Damp will affect it 
seriously, but so also will it rum the w itei ( oloiir , and 
violence is to be feared for the oil j>i( turn not less than 
for the pastel Moreovei, pastel possesses ad\antages 
that can be claimed by neither oil ])ainting nor water 
colour That is to say, if pictuies in these three mediums 
be hung side by side for a hundred years in a fair light 
and in a diy place, the oil iiainting will have darkened 
and most probably have cracked , the water colour will 
have faded, but the pastel will remain as bright, fresh, 
and pure as the day it was painted If Time and Varnish, 
which Hogarth and Millais deelaied the two greatest of 
the old masters, will do nothing to “improve” a pastel, 
neither wall they rum it , so that the pastel painter, having 
no adventitious assistance to hope for, or to feir, must 
secure at once the utmost of which his method is capable 

The advantages of pastel ire threefold those of work 
mg, those of results, and those of permanence The 
artist has at his command, without nertssity ot mixing 
his colours, (very hue to be found in nature, so that fresh 
ness and luminosity can always be setured without fear of 
that loss of brilliancy (ommonly attendant on the mixing 
of colour on the palette Moreover, the fact of jiastcl 
being dry permits the artist to leave his work and take it 
up again as he may cIkxiso , and lu is free from many 
of the toehnical troubles and anxictits natural to oil and 
water colpur painting Applied with knowledge, jiastel, 
which has been likened for dtlicacy of beauty to “the 
colouied dust uiion the velvet of butterflies’ wings,” will 
not fall off It can, if dtsiicd — though this is hardly 
necessary or oven desirable — bo “fixed,” most ( ommonly 
by a Jixatfi If intending so to tuat his work, the artist 
must punt in a some what lighter key, as the effect of the 
fixing medium is slightly to lower the general tone But 
whether it be fixed or left unfixed, the unfettered artist 
who employs pastel has been enabled to enjoy the ad 
vantages it offeis of rapidity, sjiontaneity, directness, 
ad iptability, and variety— conveniences to be sought for 
in vain in other colour midmins 

The inherent cjualitits of pastel are those of charm, of 
subtlety, softness, and cxcjiusito depths of tone, unsurjiass 
able harmonics and unniuo freshness of coloui, sweetness, 
delicacy, mystery all the virtues sought for by the artist 
of daintiness •and lefinement Pastel painting is cssenti 
ally, therefore, the art of the colourist Now, those veiy 
qualities suggest its limitations Although it is unfair to 
re legate it — as fashion has foolishly done for so long — to 
the bunch of pretty triflings which Gaily le called “ Poni- 
padourisms,” we must recogni/e that a medium whith 
suggests the bloom upon the peach is not projicr to be 
employed for rendering “grand,” or even (/efin subjects, 
or for the covering of large surfaces of canvas It is 
inappropriate to the painting of classic compositions. 
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in [K)int of fact it has been so used, not 
without sutcess It is btst adapted to the rendering of 
still life, of landscape, and of portraiture But in these I 
casts it IS not advisable to aim at that solidity which is 
the) VII tuc of oil painting, if only because oil can bring 
ibout i better result The real reason is that, in seeunng 
solid It}, paste; I tends to forfeit that lightness and grace 
whieh cont titute its esjiecial charm and ment Strength 
])L Jongs to f)il, tenderncHs and suVitlety to pastel, together 
with fre^shiiess and eleganeo 

I'ho pro ciniiient teehnical advantage, in addition to 
those alieady mentioned, is the jierinantnre of the tones 
In water eolours there is an admixture, of gum ind 
glyce 1 me wine h may attract moisture from the air and, 
lie sides, the pigment is used in very thin washes In 
oil j Hunting, not only does the oil darken with igc', but 
sometiines dravvi> oY}gen from a pigment and i lunges 
Its hue In pastel the colour is put on without any 

moist admixture, ind eiri be laid cm thiek Moiee)ver, 
the pe III! inine e may uise fiom the method ejf iiiuiu 
factuie In a V( ly rail weirk, T/u EictlUnaj of iht 
avd /*( /ee/Z n cliapfer on “liow to make pastils’’ 

(«n) ‘ of seviial eoioius, foi dr iwing figuie, laiidskip, arelii 
Uetuie, iVe , <m blew pa])(i,’ eltsdibes the muinii of 
grinding up the pigme nts vMth gre ase This use d to be the 
Sfe re t of ])islel tliat every giain of eedour was separite ly 
and s( euu ly loe ked uf) in grease, and so was rescued iiom 
an} < he mie il eliange that might have come about thiough 
eemt le t ol the (oloui^ with one another or with the atmo 
s]»hi M 'Ihus, foi e\uiij)h, it in water coloui indigo be 
mixed with Indian red (eis foi the painting of a sky), in 
eemise ed turn the indigo will ]>e ehasecl off the jiapei inel 
i led sky 1)0 htt Ihis is often seen in the woiks of the 
eHiiliii water eoloui |) ante is With pastel nothing of the 
kind could oeeiiT unl tlie woiks of Quontin Litoni, 
I’e none III W'llteui, St le in, xiul Chirdin, in hraiiee, 
'ind biisMilland C’otis, in hngl ind— to name no otheis — 
testify to the) jieimuieney ol the eoloui s Borne maim 
i utuieiH iiowael i\s e rujdo} gum is the binding medium 
eitluis beeswav (whie h it om timo was more frequentl} 
used til 111 it IS it pie suit) ollieis, ngain, a xiry smill 
piopoition of tallow and sometimes a littlo soap Jhit 
this rntroduetum of bmdiiig medium is now adopteel 
eml} 111 tlie e iso of ecrtiin eolenus Wliethei tho point 
eir edge eit tho stuk lu used (as m jiastel diavnnq), eir 
tho side ol it, lielpoel with the tijis of the fingers (as in 
[nstel /)en /?(/), tlio result is e e|iially permanent , and if, 
will 11 the wejik IS clone it be striiek two or time times, 
iiiel then touched u]) 1)} lund crayons, no dropping of 
colour fioin the imjiei a\i 11 evei orrui Ihe drawing is 
m idt on a grunoel papei tlat will hold the ehalk, or on a 
spteiall} m uiuf i< tiiuil toe)theel cloth The cusp touches 
of the ])astel can be plated side b\ sieh,oi the ‘‘vibra 
tions ” anIik li the lutist seeks may be obtained by glazes 
and supei posed tone'' 

i li« ait of j>isUl 'll M Roger Balhi expressed it “was slum 
hmiiig a little until in 1^70 the Sorutt^ dis PistdhstLS was 
fomuhd in luaiUL and imt with leady apprtculiou \\ith many 
artists it was a nuiUer of “(oloured ihalka as foi exiunplt with 
Millet, Lhernulte, and Degas m luaine, and with Whistler in 
1 ugland With the mu)oiity tho lull ])08sil)ilitv)8 wore seized, 
and a groat nuinhetr of ai lists abioad then practised the art for 
tho sake of e olour, among whom may ho mentioned Adiitn Moieau, 
A Heanard, Funle LtWy, Mv hard Pointolin, Georges Picard, Iwill 
KoneJ Billotto, and 1(V} Dhunnor in trance in Htlgium, Imilo 
W auters (who has producid a gieat scrios of lift sized portraits 
of anuizing streiigtn, vitality, and t ompleteness) and heruand 
Mmopff m Italy C I aunnti T Iragiacomo, and the lito 
Oiovauni Sogantini , in Holland Jossehn de Jong , in Germaiu 
f von Lcnoach Max Liobermann, and I ranz Stuck , and in 
Norwa\, lutz Thaulow 

In England the re\ival of pastel dates from 1^80 when the first 
exhibition of the Pastel Society was held in the Gioavonor Gallery 


The exhibition was a mtcis d estinie, but after a while the society 
languished until, in 1899, it was reconstituted, and obtained the 
adhesion of many of the most distinguished artists practising in 
the country, as well as of a score of eminent foreign painters In 
that year, and since, it has held exhibitions of a high order, and 
intelligent public appreciation has been directed to the work of 
tlie most noteworthy contiibutors Among these are E A 
Abbey, K A , M*Lure Hamilton, J M Swan, A R A , J Lorimer, 
R S A , A Peppercorn, Aiming Bell, J J Shannon, A R A , 
James Guthrie, H Brabazon, Walter Crane, Melton Fisher 
Edward Stott, S J Solomon, A R A , and W Rothenstem 

See Kari RoBFin [Geoiiops Meusnifp] Le Pastel Tanrens, 
Pans, 1890 — J L Sprinck A Guide to Pastel PairUing 
Rowney, London (m H H ) 

Pasteur, Louis (1822-1895), French chemist, 
was born, on 27tli December 1822, at D6le, Francho ComteS, 
where his father carried on the business of a tanner Shortly 
afterwards the family Pasteur removed to Arbois, where 
Louis itieiukd the eeolo pnmaire, and later the “college” 
of that place Here he ajjpareutly did not esiiecially dis 
tinguish himself, belonging to the class of “ bons ordinaires ” 
F orturi itely at Arbois he eame under the influence of an 
excellent teacher in the jierson of the director of the 
“eolkgc,” wlio must hive disterned m the quiet boy the 
germs of greatness, as he constantly spoke to him of his 
fiituie career at the iLcole Nonnalc in Pans In October 
1818 Louis wits sent with i friend to the metropolis, to 
a school in the Qiiaitier Litin, prcpaiatory to the Lcole 
Normale But he did not remain long in Pius, foi, being 

i neivous and exeitablc boy, his health broke down, and 
he } tamed for his home in Pram he Ceuntd “If only 
I could smell the tannery ome more,” said lie to his 
companion, “I should feel well” So home ho went, 
though not for long, as las ambition was still to become i 
“noiinaheri,” and to this end he entered the Royal College 
of Besari^on, “eii ittenelant llioureux jourou ]e seiai aelniis 
a ri' e ole Norm ile ” Step by stey) he att lined las end , 
in 1810 he won his “baehelier ts ktties,”aiid shortly after 
w lids he reetive d an apyioaitment as assistant niathematie al 
nustei 111 the college Iwo yeais later he yiassed tho 
LXiiianation for the “haealauicat in sciences” enabling 
lam to l)ecome e ladielate for the I cole Normale But here 
Hoinothaig (])iol)ably the exanaiiei) was at f mlt, for a note 
w IS att u he el to Pasteui’s dijiloma stating that he was 
( niy “ imdioere ” in chomistiy Jii those early days and 
c lily trials the dominant note of Pasteur s life was sounded 
To his sisters he writes “Ces trois choscs, la volonte, le 

ii l^ III, le succis, St y)aitagent touto Pexistence liunmme 
J a ><jlont(^ oiivie lx poite aux earn^res biillantes et 
heurtuse.s, le travail les fiaiieliit, ct uiie fois ain\6 an 
teiuu elu \oyage, k succis vient couronner I’auvie ” 
Tlaoughout las life, and to the xeiy end, “work” was his 
const int aispuation On his deathbed he turned to the 
devoted jaipils who w atchc d ovei then m ister s last hours 
“ Oil en etes vous ? ” he exclaimed, “ Quo faites vous 1 ” and 
ended by lejieating las favourite words, “ II faut travailler ” 

Tho first incentive to bis serious study of chemistry was 
given by hearing Dumas, the most eelebiatod eheinist of 
the time% lecture at the Sorboniit , and ore long he broke 
new ground for himself, Balard liaxing given him an 
opj)ortuiaty for chemical work by appointing him to the 
jiost of laboratoiy assistant A few words of explanation 
concerning Pasteur’s first research aie necessary to give 
the key to all his future work What was the secret 
power which enabled him to bring under the domain of 
scientific laws jjhcnoniena of disease which had so far 
baffled human eudeivourl It siraydy consisted in the 
application to tho elucidation of these complex problems 
of the exact methods of chemical and physical research, 
Pei haps the most remarkable discovery of modern chemistry 
18 the existence of comyiounds, which xvhilst iiossessing an 
identical composition are absolutely different bodies iud£ted 
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of by their propertie** The first of the numerous cases 
of isomerism now known was noted, but unexplamtd, by 
Ikr zebus It was that of two taitaric acids, deposited 

from wine lees The different behaviom of these two 
acids to a ray of iiolarized light was subsequently observed 
by Biot One jHissessed the power of turning the plane of 
the i>olarized ray to the right, the other possessed no 
rotary power Still no explanation of this singular fact 
was forthcoming, and it was reserved for the young chemist 
from Franche (3omt6 to solve a problem which had baffled 
the greatest chemists and physicists of the tunc Pasteur 
proved that the inactivity of the one acid de^iendcd uj>on 
the fact that it was composed of two isomeiic constituents 
one the ordinary or dextro 
rotary acid, and the othei a 
new acid whuh ])Ossesstd an 
equally powerful left handed 
action The veteran Biot, 
whose acquaint nice Pisteur 
had mide, was incredulous 
Ho insisted on the lejietition 
of tho experirnont in Ins pre 
senct and when eonvincLd of 
the truth of the explanation 
lie excl limed to the disc overer, 

Mon clicr enfant, j’li taut 
aime les scienc es d uis m \ \ le 
qne cola me fait battre le 
c<jLur ” Thus at oin. step 
Pasteur gained i place of 
honour among the die mists ol 
the diy, and was immedi 
Htdy appointed piobssoi of 
chemistry at the Faiulti. of 
»Scien<e it Strisbuig, where 
lie soon afterwards mirncd 
Mile Liiireiit, who proved 
lie I SL If to bo a ti lie ind noble 
hdpiiKct Next he sought 
to prejian the nuctivi form 
of the icid by artilitial ini ins , 
iiid ifter greit iml long eon 
tinned I ibourbesiK cei di il,aiKl 
wis led to the eomnieiieement 
of his classical lescirchcs on 
ferment iti on, by theobstrvir 
tion that when the in ictivt acid 
wis pla((d m contnt with a speuil form of mould {}^tu 
cilhmi qldiii'Mvn) the right handed m id ilom was destroyed, 
the left handed varu ty itraaining um hanged So well was 

las position as a loading min of science now established 
that in 1851 he was appointed proffssoi eif chemistry and 
dean of tho Faculty des Sciences at Lille 1 ii his in lugur d 

address he used significant words, the truth of whicli was 
soon manifested m his case, “ In the field of observation 
chance only favours those who are prepared ” The diseases 
or Sicknesses of beer and wine hid from time imineinoi i il 
baffled all attempts at cure Pasteur ono diy visitid a 
brewery containing both sound and unsound licer Ho 
oxammed the yeasts under the microseoiie, and at onto 
«aw that the globules from the sound beei were neaily 
spherical, whilst those fiom tho sour beer were clongitcd , 
and this led him to a discovery, the consequences of which 
have revolutionized chemical as well as biologu al seienco, 
inasmuch as it was the beginning of that wonderful senes 
of exjierimentil researches in which he proved conclusively 
that the notion of spontaneous goner ition is a chimera 
Up to this time the phenomenon of fermentation was ton 
45idered strange and obscure Exy)lanations had indeed 
been put forward by men as eminent as Ber/ehus and 


Liebig, but they lacked exjieumental foundation This 
was given in the most com]>lete degree by Pasteur For 
he proved that the various clianges occurring in the several 
processes of fermentation — as, for example, m the vinous, 
where alcohol is the diiof product, m the acetous, where 
vinegii ayqiears , ind in the lactic, whore milk turns sour — 
are invariably duo to tlio presc^nco and growtli of minute 
oigimsms called teiments Fxcludi cvir> tiace of the si 
organisms, and no change occurs Bicwcis’ wort lemiius 
unchanged for yeais milk kttyis ]»timanfcntlv sweet, and 
these and other com]»k\ iKpiids remain iiiultoud when 
freely exposed to air fiom whuh all these imiiuU orgiu 
isms ire lemoved “llu ehumial ad of fermentation,’ 

writes Pisltui, ‘ IS issentially 
i eoirelatiM plunomcnon of 
a vital act beginning ind 
ending with it ’ 

But we 111 ly ask, as Pash nr 
did, why docs biei oi milk 
become soui on exjiosuu 
to ordinaiy air? Are tlust 
invisible germs which cause 
lerinentitioii ilwaj^s present 
in tlie atmosjihore ? or aie 
they not geiuiitcd from the 
oiganic, but the non organized 
constituents of the ferment 
able liquid ^ Tii other words, 
are these organisms not sjion 
tiiieousH generated? The 
controversy on this question 
was waged with sjurit on 
both sicks but in the end 
Pisteui eimt off victorious, 
111(1 111 i series ot the most 
delu ito uid most intricate 
c xjiciimental i esc arches he 
proved that wlien the atmo 
syihcrie germs art absolutely 
excluded no (hinges tike 
])lace In the iiitciior of the 
giajK?, ill the he ilthy blood, no 
smh germs exist crush the 
giapc wound the flesh, and 
c xpose them to the ordinary 
111, then changes eitlicr Itr 
mentitive oi piitiefwtive, iiin 
then course But ydate tho crushed fruit oi the wounded 
animal umlei eoiulitions winch piccluclc tlu ])rcscncc oi 
destioy the life of tin germ, and agiin no change tikes 
place), tlie gra])e juice remains sweet and the wound 
clean Ihe ippluation of these f icts to surgical o]»( rations 
has, in tho able hinds of Lister, })een jiroductne of the 
most beneficent lesiilts, and lus indeed levolutiouized 
surgical practice 

Pasteiii w IS now the acknowledged held of the greatest 
chemical movement of the time, the le cipieiit of honours 
both from his own countiy ind abroid ind mstillod at 
the Fcok Noimak in Ptiis m a dignified ind impoitant 
post Not, howcvei vv is it without grave opposition from 
I»owcrfnl fiiotids in the Academy tint Pisteur cained on 
his woik Biot — who loved ami admired him as a son 

publu ly announce cl th it his enterprise was c liimcru il and 
the ])ioblem iiisolulile , Dumas evidonth thought so too, 
for ho idvised Pasteur not to 8j)end nioic ot his turn on 
such a siibje c t ^ et he jieiseveicd “ Tr iv idler, ti iv idler 
toujours ” w IS lus motto, and Ins jiatic me was rewarded by 
results w hull liivc not merely icnderod lus name immortal, 
but have benefited huminity in a w ly uicl to a degree 
for which no one could have veiitiiicd lo liojic To Ik gin 

f- \ 11 ---63 
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With a comparatively small, though not unimportant, 
matter, Pawteur’s diHtoveries on fermentation inaugurated 
a new era in the brewing and wine making industries 
Empineisrn, hitherto the only guide, if indeed a guide at 
all, was rcplaad by exact scientific knowledge, the <on 
nevion of ei<h phtnoinenon with a controllable cause was 
(stablislied, uid rule of thumb and quackery binishcd for 
ever by the free gift to the world of the results of his 
resc}ir( hes 

But his ]>oworH of patient research and of quick and exact 
observation were aViout to be put to a severe test An 
ej)idemi( of a fatal character had ruined the Jrench silk 
producers Dumas, a native of the Alais district, where 
the diseise was raiiqiant, urged Pasteur to uiideitake its 
investigation Up to that tune ho liad never seen i silk 
worm, and hesitated to attempt so difhi ult a task , but at 
the rcitt rated re(juest of his friend he consented, and m 
Tune 18b^> went to the south ot Frame for the purpose of 
studying tlu dispiiso on the sjxit Tn Septeinlier of the 
sime year be wis able to annouiKe results which ]>ointed 
to the imuns of securing iiiiinumty from the clroided 
plague Tlu history of this research, of the gradiiil 
tliinination of the unnni>ortant conditions, of the reeogiii 
tifiri of those wliK Ii tontrolled the disease, is one of the 
most fascinating diajitcrs of scientific discovery Suthce 
it lure to say th it canful exiicriment and accuiate olisor 
vitum siu ( c ( d( d in asfc rt lining the cause of the disease 
ind in pievtntiiig its reciirreme, thus bringing hack to 
prc)si>Lrity the silk trade of France, with all that this entails 
“Thoie IS no greater charm,” says Pasteur, “for the 
investigator th in to m tke ru w disc overies , but his pleasuie 
is heightened whe n lie sees tliat they have a direct applica 
turn to pnctieil lifc^ ” Pisteur had the good fortune, and 
pist rewird, of seeing the results of liis work applied to 
the benefit ])oth of tlu human laco and of the animal 
world Tlu st irting ])omt of all liis invostigUions m pre 
venlive medic nu was tlu original observation of Tenner, 
thit of V ICC iiulioii 01 the leplacement of a slight disease 
for i serious one, by which the subject was rendered 
iminum Hut Tiniui s discovery wis up to recent tunes 
an isolated one and it is to Pasteur that the woild is 
indehti d for the g( lu lalir ition of Jennei’s discovery, and 
for the intioduc tioii of methods which have ilrcaciy worked 
wonders, and hid fan to render possible the jireventive 
tre itmcnl of all infectious diseases Just as each kind of 
fermentation possesses a definite oigam/ed ferment, so 
eaeli disemsc is de|H.ndont on the j)restnt(3 of a distinct 
mi( robe and |ust is tlu gaidonor can pick out and grow i 
given pi lilt oi Mget iblc, so tlu bacteriologist can (in most 

< isis) eliminate tlu aihentitious and grow the sptciil 
c)rganism--in other words can oht iin a jane cultivation 
which has tlu pr)\\ei of bunging about the s[)uial disease 
But by i ])ioecss of slice e ssivi aiiel coiiliinicd artifieiil 
cultures unde? different conditions, tlie virus of tlie 
organism is found to Ik come atfenuated iiul when this 
weakened muis m idmmistered, only a slight attack of the 
diseise ocetiis hut tlu animil is lendered immune fioin 
further attae ks Pin \ n us li as he c ome i v m c iiu The 
first disease investigated hy Pastcui was that of chuken 
cholera, an e pule mu vvhieli eUstioycd 10 per cent of the 
hreiuh fowls aftei the application of tli^ preventive 
method the death i ale was reduced to lielovv 1 per eent 
Next lame the sue e cssful attempt to deal with tlu fatal 

< ittk scourge known is in tin ax This is also c lused hy 
tlu presence of a microbe, of which the virus can also he 
attenuated, and hy inoculation of this weakened virus the 
animal rendered immune Alani millions oi shcej) and 
oxen all over tlu world have tlius been treated and the 
rate of inoitality reduced from 10 to less than 1 iier tent 
Vs to the money value of these discoveries, Huxley has 


given it as his opinion that it was sufficient to covei the 
whole cost of the war indemnity jiaid by France U> 
Germany in 1870 

The most interesting of Pasteur^s investigations in, 
preventive and curative medicine remains to be told 
It 18 no less than a cure for the dread disease of hydro 
phobia in man and of rabies in animals , anti the interest 
of the achievement is not only that he successfully com 
hated one of the most mysterious and most fell diseases to 
which Iran is subject, but also that this was accomplished 
in spite of the fact that the special microbe causing the 
disease has not been isolated To begin with, Pasteur, in 
studying the malad} in dogs, came to the conclusion that 
the virus had its scat in the nerve centres, and he proved 
that the injection of a portion of the matter of the spinal 
column of a rabid dog into the body of a healthy one 
produces m the latter with certainty the symptoms of 
1 allies The next step was to endeavour so to modify and 
weaken the virus as to enable it to be used as a pre 
vcufivo or as an antitoxin This, after long and serious 
labour, he effected the dog thus inoculated jiroved to be 
immuni wlicii bitten by a rabid animal But this was not 
enough Would the inoculation of the attenuated virus 
have a remedial effect on an animal already bitten 1 If 
so, it might 1)0 possible to save the lives of jiersons hitteia 
by mad clogs Here again exiicnment was successful A 
nunilxi of dogs were inoculated, the same iiunihei were 
unti Cited, ancl both sets were bitten by lalml aniinals 
All the treated dogs lived, all the untreated died from 
1 allies Jt was, howevei, one thing to expciinient on dogs,, 
and quite another to do so cm human beings Neverthe 
less Pasteur was bold enough to try The trial was success 
fill, and by doing so he earned the gratitude of the 
human race Then the Tiislitut Pasteur was founded 
Thousands of ])eoplo sutUiing from bites from rabid 
amiii als, from all lauds, have been treated at this institute, 
and the death rate from this most horrible of all diseases 
has been reduced to less than 1 per tent Not only in 
Pans, but in many cities throughout the woild, institutes 
on the model of the original one have been set iqi and in 
doing beneficent work, all arising from the genius and 
1 iboiirs of one man At the inauguration of the institute 
Pasteur closed his oration with the following words — 

“ Two ojiposiiig laws seem to me now in contest The 
one, a law of blood and death, opening out each clay 
new modes of destruction, forces nations to be always 
ic uly lor tlio batik The other, a law of peace, work, 
and health whose only aim is to delivei man from 
the calimitics winch beset him The cjne seeks violent 
conquests, the other tlic rthcl of mankind ^Jhe one 
jilaces a single life above all victories, the othci sacrifices 
liundreds ol tliousamls of lives to the ambition of a single 
individual The law of which we are the instruments 
strives even thioiigh the carnage to curt the wounds due 
to the law of wai Treatment by oiii antiscjitic methods 
may prose r\c the lives of thousands of soldieis Which of 
these tv\o lavas will jn c vail God only knows * But of this 
w( may be suie, that science, in obeving the law of humanity,. 
vmII always labour to enlarge the frontiers of life ” 

Tilth in years and in honours, but simple mmdeel 
and affectionate as a child, this great benefactor to his 
s]X 5 cics passed quietly avva} iicai 8t Cloud on 28th 
September 189"> 

Mention need only be made of Pasteurs chief wcirks, as 
follows — sai le vin (186G), iliiijdtfi sur le mnau/ie 
(1868), vn la maladte de^ vers a soie (1870),, 

^Itudis snr la bun (1876) He began the practice of 
inoculation for hycliophobia in 1885 

See Vie dc Pasteuty par Rfni^ Valiehey Eadot Hachefte* 
Pans, 1900 (lI E R ) 
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PAtAg^Olliftf the name given to that portion of 
South America which, to the east of the Andts, lies south 
of the llio Negro (41 S ), and to the west of the Andes, 
south of the Chilian province of Chiloe (42 S) The 
Chilian portion embraces the two provinces of Llanquihu4 
and Magallanes East of the Andes the Argentine ixirtion 
of Patagonia is divided into four territories, vi? — (1) 
Neuquen, 80,000 square miles approximately, with 9261 
inhabitants in 1895, formed by a portion of the triangle 
situated to the west of the rivers Limay and Neiiqucn, 
between the northern shore of Lake Nahiiel Huapi (41 S ) 
and Rio Barrancas (37 S ) , (2) Rio Negro, 44,000 squaie 
miles approximately, with a population of 14,517 m 1895, 
extending from the Atlantic to the Cordillera of the 
Andes, to the north of 42 S , (3) Chubut, 95,000 square 
miles approximately, with a population of 3748 (1895), 
embracing the regions between 12 and 46 S , and (4) 
that portion of the province of Santa CVuz which stietchc s 
from the last named parallel as far south as the dividing 
lin( with Chik, iiid between Dungoness Point and the water 
shed of the Cordillei i, an area approximately of 106,000 
square miles, with a population (1895) of 1058 The 
general ( haracter of the Argentine portion of Patagonia is 
for the most [lart a region of vast stopix. like jilains rising 
m a succession ol abiupt terraces about 100 feet at a time, 
and toverod with an enormous bed of shingle almost ban 
of vegetation Tins peculiar tract of shingle is of Tertiaiy 
marine origin, and his been designated by geologists the 
Patagonian formation Beneath the? shingle is a vast 
deposit of sands and clays of maiine and lacustrine ongin, 
and volcinie lav is and tuffs In the hollows of the plains 
ire ponds or lakes of briekish and ficsh water Towards 
the Andes the shingle gives place to porphyry, granite, 
and basalt lavas, animal life becomes more abundant and 
vegetition more luxuriant, acquiring the charaete ristics 
of the flora of the western coast, piincipally the beeeh and 
conifers 


Since 1 880 ovploiations of a scientific character have been carried 
on 111 both the interioi ami (oast logions of Patagonia by Moicno, 
D Moyano, Rogeis, Lista Pc'! ti and /lemiiad/ky Stethn, 

tloa Kiuger, Stangi* llauthal, Whorti Buickhardt, Nor 

denskiold Ilattlicr, and the siuvoyors of the Argentine 
and Olulian Boundary Commissions and an appreciable modiln a 
tion ol (urunt ideas has beta (.Hoc tod Althougli the gtnoial 
charaettr of tho (oiintiyis that of tableland divcrsilicd by the 
beds of former lakes and iivtis, tho examiiuitum of the lo^ion 
close to the Coulilloia has rovoaled staking ftaturi^s that avo 


Phvaio ^ P^^uhar and inteiosting diaiactei Among the 

ttraobv dojirossions by which the jdateau is intoiseoted trins 
^ versely, tho piincipal is tho Hualiohu south ot tlio 

Rio N(*gro, the Maipiinchau and Bahhota (through winch nio 
viously flowed the waters of Lake Nahuol Huapi v\ln(h now bed 
the river fiirriay) others between tho lattei and the Chubut, 
Senguerr, Chico, Dcseado , others between tlie Desiro and tin 


San Julian, now totally disappearod, tho Slioliuen diproasioii, and 
those of Santa Cnir — Coili and Gallegos Besides those tiaiisvorse 
depressions (some of tliom maikiug hues of aiieiont inter ot tunic 
eoinmunitation) theie aio otlu rs winch weio oceupud b> moie or 
less extensive lakes, such as the Yagiigtoo Musttis and Oolhiie, and 
others situated to tlm soutli of 1 ort Desire in tho (eiitioof the 


country Over the gioafci part of its siirfat e the jilateiu is covcitd 
by a loose glacial and in some parts fliivio glacial giavel winch 
barely supports tlio growth of herbage Good pastUKs arc found 
only on the watered lowlands, wliore bushes are nioie numerous and 
wheio, by irrigation, extensive areas can be cultivated, and in tin 
neighbourhood of tlie Andes, where ait situated txttnsive tiacts of 
land suitable for cultivation In the (ential region volcanic eiu]» 
tions whuh luve taken part in the formation of tho plateau fiom 
tho Tertiaiy jieriod down to tho present eia, cover a large pait with 
basaltic lava caps and in the western third more roient glacial 
deposits appear above tho lava Ibcre, in contact with folded 
Crotaejeous roeks, uplifted by the Tertiary granite, eiosion caused 
piincipally by the sudden molting and retreat of the ice aided by 
tectonic changes, has scooped out a deep longitudinal depression 
which generally separates the plateau from tho first lofty mils tho 
iidges genendh called tho Pro Cordillera while on tlio west of 
those there is a similar longitudinal depression all along the foot 


of tho snowy Andean Cordillera This latter depression contains 
the richest and most fertile land ot Patagonia 
The geological constitution is in atcoi dance with the orogiaphu^ 
physiognoni) I ho lertiary plattau, flat on tlie east, gradually 
using on tho west, shows Upper Giotaocous caps at ^ - 

its base First come Lower Cretaceous hills laistd by 
granite and dioritic rotks, undoubtedly of Tertiary ot igin, as in some 
cases those rocks have bioken across the leitiiiry beds, so iich in 
mammal lemaiiis then follow on tho west, niei uuonduc schist 
of uncertain age, then ({uarUites appear, resting diie(tly on tin 
primitive granite and gneiss which foiiii tho axisot the ( < idilltio 
Porphyritio rocks occur b( tween the srhista and the quut/itis 
Ihese Upjier Cretaceous and leitiary deposits have k vealed u most 
iiitorosting voitohiatft launa Ihtst, togcthei with the discoveiv 
of the ptiftct cramiim ol a chtlonian of tho genus Myulania whu U 
may be said to lx almost identical witli Myolama out in of tin 
PleistoLUie age iiiQueeusland loini an t vuU iit piool ot the connexioi 
between tho Ausiialian ami South AmeiKun contimnts llu 
Patagonian Myolanut belongs to the Uppti Chalk hivMiig hern 
found associated with remains of JhnoHuuiia Other spicimens- 
of tho interesting launa ol Patagonia htUmging to llu Middlt 
lertiary, are the gigantic wingless buds e\((((lnig in h/o any 
hitherto known, and tho singular mammal J yioOn mm, al o ol 
very laigo diim iisions In the 'J ertiary marine foimation a con 
sideiable number of letacians has btdi disioveud In di)osit 
of much later date formed when the jdijsiognomj of tin louiiti) 
did not differ materially liom that ol the pustnt lime, tin it hav» 
been discovcicd icimiins of pampean mammals, such as (Uvfftdtn 
and Maciamhtnm ami in a cave near Last Bone Inlet, a gigjinln 
giouiid sloth {Grifpothtrium It^fai), an animal which livtd ton 
temporaiifously with man, ami whose skin, well pitstncd 
showed that its exti imination was iindoiihtrdl^ >ery iitent 
With tho remains of Ompothenum have bten found tint of tin 
hoise ((hwHhijipidiinn) whuh are known only from the lower 
pampiH mud and ol the irctothenuvi, wliith is found allhoiigl 
not in abundance in even tho mo^'t modtiii Ibistocrm 
deposits in tiro pampas ot But nos Aires It would not Ic sui 
pnsing if tins latici animal wtK still in existdicc foi loot 
niints w hull may bo attnlmted to if bavt been obsdutlon tlic 
boidcis of tho iivcis lainango and Pista Hlllmnts of the las Unas 
which run tbiough the castein loot lulls ot the ( oidillrra in 47 S 
( lacieis occupy tin valleys of tlit mam chain and scnit of tbt 
lateral lulgts ot tho ( oulillera, and descdid to lakes Snn Mai tin, 
Vudma, Argentine Dickson, Ilauthal and l>mlall, sticwing 
them with nebeigs Sevtial of the high peaks aio still actni 
voltaiioes amongst whicli mnylu mentioned tliite that have noileen 
definitely locate il, oi an little known vi/ one wliuli a((or(hng k 
tho Indians is situated to tlie wtst of 1 ike Dukson the second 
IS bitzroy voliano and tho third Ins almut 47 '0 S and was 
observed from tho sea by the Aigtnlinc \essfl yl o/aido In 
Patagonia an immense ue sliett ( vltiitbd to the cost oi the ruesdit 
Atlantic toast dunng the lirst ice age, at the tlo c ol the Icitiuiv 
tpoch, while, dining tho sttoml glutiirl ago m inotUin times 
the terminal moraines havt grneially stopped 30 miles m the 
north and 00 iuiIch lu tlicj south c ist of the summit of the Cor 
dillcia T litso 1 C e sho« ts wlin h stooped out the gir rter pait ot 
tho loiigitudiuai depiessions ami nppeai to have rapidly re treated 
to the ))oint vvlnie tlic glatieis now exist did not liowevti in 
thou retiiemcnt till up witli their cktiitus the fjords of the Coi 
dillera foi these aie iic»w otcupnd b} deep lakes on the east and 
on the west by tho Picifie thanmls, hoim of wlmlr aic ns much as 
250 fathoms in depth, and soundingH taken m them show that the 
fjoids are deeper in tho vicinity of the niountaiiiH than to tlie west 
of tho islands In so fai ns ita main eliaiactciistirs aie coiucined 
Patagonia seems to bo a poitioii of the Antarctic contimnt the 
permanenco of whidi dates fioni verj mcent times, as is evidenced 
by the appiuent rceont emergence of the islets aioiiud Chilot and 
by the gencjial charaete I of the pamptan loiination Some ol the 
promontories ot riiiloo aie still caljcd ‘hiurpi, the Aiaiieanian 
eepiivibnt foi islands and this may juihaps l»t oceepted 
as perpetuating tho re colic etioii of tlm tinici when they netuall> 
woie islands They aro composed of (a]rs of sliiiigli with great 
moro or less rounded boulders, ‘•ami and volcanic ashes, jircdstlj 
of the same foim as oerurs on the Palngoman plateau Irom an 
examination of the painpoan foimation it is evident that in leeent 
times tlio lai*d of the provinee of Buenos Aires extendi el failhti 
to tlie east ami that tho advaiieo of the sea and llu salt wale i 
deposits left by it when it retired, forming sonii of the lowland 
which occur on tho liftorsl and in the intonoi of tho punpas aie 
mile h more it i ent phenomena ami e ertain caps of shingle, de rn ( d 
fiom rocks of a diflerent class fiom those of tho neiglihouiing hillf* 
which Hie obseiMcl on tho Atlantic coasts of the sariio ])rovime 
and which increase in eiuantity and size towaids tho south seem to 
imiiraie tliat the e aps of shingle whie h now coe er sue h a gre at ]jni t 
of the Patagonnn territory recently extended laither to the east, 
over land which has now eiisapfiearea he neath tho wave s fiom which 
it formerly emerged, while othei maiiiie deposits along the same 
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coa«t8 became converted into bays during the subsiqiiont advance 
of tlic hi a. llu re an in the neighbourhood of the proNcnt 

coast (lepositH of vobdiiie anhrs and the ocean tlirows upon its 
short H blocks of baKaltn lava vvhic ii in all probability pioec ed fioin 
eruptions of subnici^cd voleaiioc h now extinet One fact, however, 
whicli aj»[)arently dernonstiates with gi c ater certainty the cMHteiirc 
in nr cut tiriica of land that ih now lost is the presence of rein tins 
of pimjKan niammils in 1 loistocoin deposits in the ha} of San 
Julian and in Santa Cru/ Ihe animals undoubtedly leached 
these loealities fioin the oist , it is not at all probable that they 
lelvanecMl from Die noith southwarelB aeioss the plateau inUiseeted 
at that time by gieat livers and covered by the lee sheet With 
the execjition of the discoveries at last Hope Inbt in elost eom 
niuniration with the Atlnntu valle} of Gallegrjs, none of tliese 
leiiiaiiis Imvr hren dis(ovot<d in the Andean legions 

On tlie ujcper plains of Noucpien tcintory thousands of e. it tie 
can be frd, and the forests around 1 akes iiaiiil and Naimcl lliiain 
V ii y*f Id large (|uantitns of valuable timber Ihe Neiicjuen 
^ Jivei 18 not Tiav igalile but as its vvateis aic capable ot 

being ( isrly elamined in lelaces, largo sticteheH of land in ils \alhy 
ire utilize el , but the laiiels on e le h sidej of its lowe i ])art eiie' ot little 
e online I eial value As the C oidille la is approached the soil In eoriits 
iiiene lertrle and Hiillable diet) re ts lot the i caring of eat Ik aiiei othei 
igrieMlliual ]>ui}K)ses ovist lee tween the logioiia which hiiiioimel 
thcj fiomon vejleano ami the fust iidges of tlie Andes ('Imsrnilil 
the eapital of tlie teiiiteuy is sitiiited in one ot Hum \ii11«\s 
M oie to Ihi wosl IS Die mining legion as yet almost um xjiloie el 
)mt wlirrli lonlains deports of gedel silver copper and ii,^mte 
In thf centre ol Die leintoiv, also in the neighbouihoejd of the 
mining eiisliiets uie the valleys of Noiepiin and fas I a) is the 
p 111 I il e im)» ol Dm Aige nline airnv in Patagonia with cveelknt 
tirnliei in tlie loiost on the Andean slope J he regions ed las 
1 a)as Aliimim, Pulrnai) Uueaehoioy Quillen liomen and 
Hue ( huhlepK n ire evtieindy pie liiiesepie being oveilooled on 
the west bv the snows of the I onepiimaj Villaima A inn es 
On li )pillan and Lanin voleanoes whiuh aio scoied by deep 
riviiKs and then subs ebdte 1 witli niaueaiia (A imbricnfa) iiid 
ein ahiiiidant crop ol stiawlieM rits {I laqarid ihUeiiHiH) 1 he wi<h 
valleys ocelli near Uio Malle eo Luke Iluee hulafejne ii, the iivci 
(Jlnmehnni and Ve,.a ele Chapeho near lake I a ai where me 
situ ite d vill i^ees of some iiiipoitime sue h as luiiin de los Andes 
and San Maitin eh los Andue (lose to these are the famous 
«i»ple oie hards suppose d to have been planted by thee lesmts in 
the 17Di and IStli eenfniies Ihe e regions ate diaincei hjr the 
nvei ( edloii ( uia the pnmipil atlliient of the iivei 1 imaj 
Lake J aeai is now a e onti ibntaiy ol Die) 1 at lire , its oiitli t having 
l»e til e hanged to the west owing to a passage having been ononod 
Dnougli the (oidilleii lo the south of the valh} of llio 
(dnmt luiin aiei Die ebpiissions ed the riveis Caleufu and Traful, 
ilso tiiluitaiies ol the I im i> wlmli leetivi the waters of the 

< astern slerpo ol Die (’’oidilhii an I of I ikes lit imoso Mttiepnna 
Viltaiino lalkiiei lialttl and iiloluKluun Likes hspe)o and 

< aiiemleiso oiigiiiaII> lor me d juiit ol I al e N iliue 1 lluajn hut now 
niiply then wife is into that lal t by a naiiow tbannel Ihe 
laiielsiape moiinel these lal es is vei) htautiful and the (oust veiy 
lie li in timlx I 

I lie Jlio Negio runs along a wide tiansveise depiession, now 
followeel by tlie lailwav wliieli goes to tin (oidlnenee of the iivtis 
QioN ro ^ Neiiepien, and in tins elejnession ne scveial 

settlements among them Viednia tin eajutil of the 
Iv-io Negro tenitoiv Pringles Contsa Cliexle (boil nml Roea 
lo the south ol tilt Kio Negro the Pilagoniaii jrlateau is inlti 
seitid by tin depiissiona ot tliee ( iniln lio and Mae|niiie ban, 
which in for me i times diieeted the waters of two gieat iiveis 
(now (lisappe lied) to San Aiileeirio Ihiv the lust ii imtd depits 
sum diainiiig Dm netwoil of the Colloii Cuia and Die Roeonei 
Du Nahiiel liuajn lake system lo the south of the sotonel 
ol thesci Viillejs Uses a voleaiiie plateau, with smill ciaters 

J nifeeDv prtstive'd ind in tiro rentie ol Die feiiitoiv a 

ongitiidmal gianile < li iin with j)orph}iitii tiaehitie lotks, 
inns south w aids being the end of the noi Du in eliiins ot 
eeiitial Argeiitiiui hidelen under the leitiai} Rindstone as leu 
seuUh as Jb S 1 lus tluiin eontinuta lowaids tlm eontie ol the 
Oliubut teiiitoiy mieliiig lu poiplijiitie rocka at Atlus 1 oint and 
loit Deisiie on Die AUiiitie eoast In the vedkys and lepiessions 
vmongst tlitse rexks Ditie aie htautiful tiae ts of teJiunti} whitli 
aie now beginning to bt inbabitod lu 42 S llioie is a thud 
bioad tiaiiNveiRo depression ap]»arontly the bed of anotliei gieit 
iivtr, now ]>oriRhed, which tamed to the Atlantic the wateiR of a 
jMUtion of the eastern slope of tlu Andtb between 41 and 42 
iO S The soil of this dtpressioii close to the Atlantie luai the 
eruptive mountains of San Antonio and of tlm centril pait is 
ol lelatnely small value as ]>nstuiage but towards the (oidilkia 
the seul bee onus rie her and the sttiieij giaiui The nctwoik of 
Miiiill lakes r (f lltsb lonel A idal Gorniiz Maseaidi (jiiturrez 
•< uilulmo Mnitin anel Sttflen suiv ivals of a lonm i extension of 
1 ake Nuhucl Huapi, chain evcelknt districts all alike picturesque, 


ovei the whole of tlu Valle Nuevo, which extends between Lake 
Nahuel lluapi and Lake Piielo In this region two recent breaclies 
through the Andes carry off the waters of these eastern valkys to 
the Pacific 

Cliuhut territoi} piesents the same characteristics as the Kio 
Negio teintory Rawson, the capital, is situated at the mouth 
of the iivtr Chubut on the Atlantic (42 dO S ), and is cbubut 
eoimectcd by railwa\ with Golfo Nuevo at Port Madiin 
The town was founeled m 1865 by a gioup ot eoloiiists from Wales, 
assisted by the Argentine Government , anel its proB]»enty has leel 
to the foundation of other im^ioitaiit centres in the valley, siuh 
as 1 releu and Gaiman Here is the seat of the govcnioi td the 
territory, and in 1895 the inhabitants ot this jiart ol the tciii 
toiy eomjrosed jiniuipally of Argentines, Wtl h and Italians, 
nnmbtred 2586 1 lie valley has been iiiigated and cnltnafed 

and produces the best wheat of tlie Aigcntiuo Republic At 75 
niiloH from its mouth the nver Chubut reteivts the Rio Chico del 
Chubut which was formtily a e ejiiHidernble nver, hut is now 
diminished on account ol the write is ef the Rio heugiieu having 
ceased to feed it Jhe latter river is the outflow of Lakes La 
Plata and hoiitain and leceives the waters of the nveis Tenoa 
Alnyo, Chaha mid ( uenguel It is finally absoibcd in Lakes 
Musteis and ( olhue, and ftom 1888 its flow into tlm Rio Cliieo 
^re w giaeinally less and b ss until in 1896 it ceased altogether 
Retweeii the CTinhut and tlie Scugucir theie aic vast sti etches of 
fertile land, spieading over the Aiieiiaii icgion to the loot of the 
( ordille la and the lateial iidges of the lie Coidillda, and filling 
the basins ot some desiccated lal es, which have Icen oceujued 
since 1S85 and faims and eolonitH founded ujoii them Tie chief 
of these colonies is Diat of ](> de Oetobie, foiiiied in 1886 mainly 
by tlu inbabitaiits ol Chubut eoloiij in the k ngitudiiial valley 
wlm b ( \tends to the eastcin ii ot ol tlm Coielilkia In 1895 its 
population numlxied 1164 they devote tlumvehcs to cattle 
uaiingund ugiiculture ioi which w nm of tlie valleys aic admir 
iblv adanted Otliei iiveis in this teiiitoiy flew into the 1 acifm 
thioiigh me lehes in tlu ( oidillera, r q , tlu ujqer aflliiiuts oi the 
letaloutu Pakmi and Rio Cisiics llie hist is Joinud b> the 
wuteis ot tlm (Tiolila Kivadavn letulifqiun and otliei r-maller 
lakes lying at the eastern loot of the m iin ehmn To tlu neith of 
these and sepmated fiom them by mi extensive moianie, lies Lake 
Fpuyen vvbieh (Hijdies into Idle Indoaiiel is tlu soiiiee of the 
liver Piulo which Hows into Die Pncilu at Rtloneavi Pay Feta 
le ufu live! also leeeives the (oiiiito iivfi wliieh issues ficjm Hu 
lateial eoidon ot the Andes and flows into the fluvio glacial jilmiis 
of I sejuel thiough tlm valiov ol It ele Oetobie wliieh it also 
iingates The pnne ipal elllneni of tlie 1 ilena, the Cmienkufu 
eai ms off the watds ol Lake ( eneiil Paz situated on tlm castcin 
sku>e ol Du ( oidilld 1 Kio Pieo an Mllliidit ol Die haine nver 
inel of tlm Kio Cisncs leitives nraih the whole ol the wutdsof 
the extrusive uiidulatiii,.^ plain wbmli lies letween Hu I lo Teka 
ind the Kio Sengiuii to the east r>f the CeadiJlein whilst Hie 
leniauiekt me eaineelaway b\ the aflluenis ol Kio leliiia viz , Hit 
( lieirjiie Omkrl and Appekg Tins legioii ir jaeseiiting a pit 
( licial laeiistiine basin is being Ofcupieil b\ Aigeiitnie cuttle 
bieedeis It likewise eontnins auiilcions dulls but these, like 
tlu luiiftioiis ek positM veins of galnia and lignite in the monii 
tains taitliei west wliieli llrnik tlu (.oidilkia have not been 
pioperly iiivestigati d At Lake 1 oiitaiia tkeie nit amifeious 
diitts anel li^^iiik deposits whuh abound m fossil plants of tlm 
(_iota(ee)U3 llu Kio Stngueri a nvei ot considdabk volniiu, 
but not navigiblr Hows out of tins lake, and when if leaelms Hu 
plain hnal sup into a numhti ol small elinmuls Jhe valley oi 
the Rio \eidt miailhuntol the Sengueii, tonlmiis iich soil and 
IS tlu site ol stntial pie>s])eioiis Aigeiitiim fmins To the south 
of the Seiigiidi sliotchcs the Patngoniiii } lam in all its monotoiiv 
ami theic tlm eontinenlal watdslud, wliieh is distinet lioin and 
irid(|M iidcnt of the (.oidilkia, lieejiuntly ehanges so that it is not 
]»ossible to ekteiiiiiiu it with ccitaiiity Tlie stu urns wine li loim 
the rivcis Mnvo ind (hilia aHliunts of Hie Sengudi, ]om Hie 
tiihutanes of the Rio Arsen which Hows into Hu Pacitie watering 
HI its comse extensive anel valualrle distnets wheie eoloinzatioii 


has been luitiatrd by Aigentine setllois Cedoiiics liave also hcfii 
lormed in the basin of Lakes Musteis and C olhue , and on the 
coasts iieir the Atlantn between Labia Camai ones, Tilly Road, 
and the Gulf of Saint Geoige tlmie sre exltiisive farms 
Tlie tdiitorv of Santa Ciuz is and along the Atlantie coast and 
in the untial poition between 46 and 50 S With the ex 
(tptioii of oeitain valleys al Poit Drsirc and m the « . 

transverse basins whieh oeeiii as fir south as 1 uerto Cruz 

Sail Julian, and whnh contiin seveial tattle farms ^ 

few spots are capahb of cultivation the pastures being poor, 
water insnffieient, and salt lagunas faiily numerous Port 
Desire is the outlet foi tlu pioducc of the Andean repon situ 
ated lietwcen Lakes Buenos Aires and Pueviredon Into this 


inlet there flowed at the tune ot the conquest a voluminous 
nver, which subsequent! v di8ap])earcd but letuiiied again to its 
ancient bed, owing lo the nver Fonix one of its affluents, which 
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liad deviated to the west, regauiing its original direction 
Lake Buenos Aires, the largest lake in Patagonia, incaHuniig 75 
miles in length, poured its waters into the Atlantic even in post 
Glacial times by iiioaiiH of tlie river Desire, and it is so depicted 
on the ina{>s of the 17th and 18t)i centuries , ami so too did l^ke 
Pueyrredou, which, through the action of eiosion, now empties 
itself westwards through the river Las Htras, into the Galen mitt 
of tlie Pacihc, m 48 S Port San Julian, wheic Heinamlo do 
Magallanes wintered, has lately been colonized by cattle fanners, 
who are also pushing into the mtciior up the valley of a now 
extinct river winch in compaiatively recent times earned down 
to Port 8an Julian the waters of Lakes \olcan, Bolgrano Azaia 
Nansen, and of some othoi lakes which now drain into the rivei 
Mayer and so into lake San Martin The Rio Chico, which 
represents the large oxtim t river just mentioned, empties itself 
into Santa Cruz Bay a little to the south of San Tulian after 
loceiviiig the Rio hhehuon, a former outlet of Lake ban Maitirii 
and of Tjako Viediua The latter now sends its waters to Lai ci 
Argentino by the Rio I coiia, while tlie watcis of Like San Maitin 
Y»ioroe the Cordillera of the Andes and empty westwanU into tin 
Hoiithern arm ol Galen inlet The valleys of the Rio Obieo 
throughout their whole extent, as well as those of Lake Shtlun ti, 
atfoni excillent gii/ing and aiound Lakes P>clgiano, Biirmeistci 
and Rio Ma)cr and Sau Mai tin time an spots suitable foi 
mltivation In the Cietaocous hills whiih flank the Cordilleia 
important lignite beds and deposits ol mineial oils have been 
discovered The Rio Santa Ciuz, oiiginally explored by Ga)>taiii 
l^it/roy and Chat lea Dai win, is an important artciy of commuiii 
cation between the legions boi doling upon the Coiclilleia and the 
AtUntic It has lieon ascended at various times in small ciaft to 
its source m Like Argi ntino and by the river Leona as fai as i al e 
Vndmi Upon the southern bolder of Lake Argentino theio are 
cattle reauug settlements, as well aa on tlie banks ol the Rio Santa 
C\u/ In the bay an impoitaiit trade centio has b(3en established 
But the pioseut lattlo region })(() cxcellentc ot Patagonia is the 
department ol Rio Gallegos the tarnis cxtinding from the Atlantio 
to the Ooidilleia Gallegos itselt is an important business centio, 
which bids fail to aval the C hilian colony ot Punta Aieiias Tho 
western region of this depaitmcnt, as well as the romamdei of the 
Aiidf^an region contains soveial lakes thejnincipal one being the 
picturesque Maravilla Iho others, eg Lakes Dickson, Nordin 
skiold, Saimuiito, Paun Kauthal, and Tyndall aic smallci 
(jrlai lers come down to as fai as the wateis of the hist two of these 
lakes and tins w it< 1 H ot the whole scries an iccuved by the Rio 
Seirvno, which passes thiougli the (\ndill(ia fiom the east by 
means of a naiiow bieai h to last Hope Inlet Owing to the 
pioduce of the cattle fauns establishod them, the working ol coal 
in the noighbouiliood, and the export of timber fiom the sunound 
iiig loiosts the town ol Punta Amnas is in a flouiishing condition 
Its population n umbel ^ about 1000 But the colonization ot the 
wc stern (Chilian) coast has tailed piincipall> owing to the adveise 
eliinatie conditions of the GoidilUia in those latitudts 

111 the extreme south (Magallinos) the existence ot fossils and 
otln r features in the Ooidilleia siiniKi to those in the nnno 
. noi tin in Andes gives suppoit to tlio supposition that 
ItUM Upheaval of at hast a poition ot this teiiitoi> took 

place at a very modern cpocli tin te is also additional 
evidence ot tins in the tact that the country at the piesent diy 
dillers Irotii that d( fuetc<l by tin early lUMgitois The retciit 
voh wile oiuptions in this ten itory exit iid fiom 11 S up to tlie 
straits 111 the same zone, Mount Aymond being the piintipal crate i 
The II itiv( s of Patagonia are in aily extinct Hen and tlicio one 
may tind a 1 ohuelcluaii oi Gennaken encampment, but natives of 

Natives 

jirobably do not numbei moio than 100 male individurtls 
The remaining population is composed of Araueanians a mixture 
of the Tehuelclies and Goniiakon But those are not the only tjpc 
of people who have dwelt in Patagonia Iho ancient burial places 
have yielded the bones of othoi laeos cjiute distinct fiom the 
present inhabit mts, some of thorn having gioatly resembled llio 
primitive typos which aio met with mon to the north, in tlie 
Argentine Chaco and in Biazil while others again strongly 
rosemblod certain of the Paeiht laeos in that they possessed ethnic 
charactonslics which have not been obseived chowhero in South 
America Among thc3so lomains every type of artificial dcfornwt\ 
of the skull hitherto known has been found, while at the piesent 
time the natives only practise the occipital deformation which is 
so common among the western tribes of Anionca 

Patagonia has ceased to bo isolated fiom the rest ot Arnonca 
and the influx of population has led to navigation being established 
Commaal^ oii Lake Nahuel Huapi and on the 

cmtlotts * Santa Cruz and communication is i ocularly main 
tamed on the first named river as far as the confluence 
of the Limay and the Neuquen, to whn h point also the railway 
reaches The telegiaph extends to Ohosmalal, the capital of 
Neuquen territory, and to San Martin de los Andes on the west 
and to Bahia Camarones, near 46** S , and is being extended to 


the colony of 16 de Oitobro and to Cape Vn genes, at the castein 
ontiance of Magellan Stiait As already mentioned, a small 
railuay eonnoets Puoito Madrin m Golfo Niievo witli Rawson 
Between Bnei os Aiies and the princiiial poits of the Athmtio 
coast ns far as I’unta Arenas aim lien a del Initgo a monthly 
service of steamers exists, and suricys liavo been comnitnced lor 
the laying of light i iilwuys Intwttu the poit ot San Antonio on 
the Atlautie coast to San Mai tin mid lunin do los Andes ISahucl 
Huajii and IG de Oitobw also fiom Iill} Uoi<l in Swiit (»eorgo 
Gull to Lake Buenos Auos ami Ih dcj Octohro and from Pio 
Gallegos np to the slope of the Cordilldi Vanous otlui paits 
aie in eominunic ition by roids Suivi^s foi utili/in^ tin wiitds 
of Lakes Ndhuol Huijn and ^r^cntino 1 >i the iriigaljon ol land 
now tlie Rio Negro and the Siiui ( lu/ \ < le made in 

Ainnouims —Hiivt Ja Jutfnn < nxiJ iU /ai ionns Ma 
(jal/anunH Santiago 1 S86 —Sin 1 1 ^ and Si vse i m J rtn-inamt i 
Miftnlunffcn, vol xl 1S04 ami Ispcduini J iphindma dd hio 
Palenit Smtiigo 189 >— Morkno Aapj)i»t J tinimmirc Aru 
QiiDif Ohuhutf ct Ji/io A egro la 1 lit i ipuii/ /nniiKvcs 

Buenos All es m<l7 Lxploi itions in Pat v>ma \\\ (Uog hum 
loiidon 1S99 and “latagonii, in the ( mqinphual 

Afaqa m< Washington, 1807 -Haiti UA i, in ( lobm 1S07 '>s 
and RoiJi, Whfi 11 and Burc i ijaudi in htvista Alimo dt la 
riala^ vol IX 1898 -Olio Noiidfnskioi i» A Jouiiun m 
South Western Patagonia in (\o(f Journal I omhm 1897 
Sii FhF\ ‘The Patagonian Cordillera, m Geoffiaphual foitnwl 
1900 PM) 

Patel, Framjee Nasarwanjee (iM)d- 

1894), Piisc^c merchant and jdulanthrojust, wis boin m 
1801, and had a sound vornwiilai cdmation, witli a 
smattenng of Fnglish icctivtd dining a slioit ])cijod ol 
study 111 the then solitiiy 1 nglish school in Ihnnbay At 
the ago ot iiftcui he Liiltred U}Kni a 1>usiiic.hs cauer, and 
its piusuit piovecl so oongtnial that hy 1827 he lud woikcd 
his Wiy to a piitmrship in the turn of 1 nth, Honianitt and 
Co Tho l^usccs of tliosf days exmeed a gu it a])titu(U 
foi commerce, ind then snn[>lo manner ol lift, fingal 
habits, business caiiacity, ind strut liontsty mwh them 
dcsiriblo coadjutors with tlu mtic intilt hims which l)> 
tint time had ojicned a legulai and growing busimss with 
hngland Hanking fuihties laing then cxctcdingly 
scanty, such Parstes as lud any (a]>ital at coinnund uted 
as binkt^rs and brokeis to tho using English fnms PattT^i 
ex])eiic^nie Liiibltd him in a fi \v yens to laisi the st itus 
of his com]>itiiots to the. higher le\cl of indcpcncicnt 
meuhants, and he foumhd in 1841 a luisiniss house unde i 
the nimo of Will it t and Co, in which In was hinistlf a 
])aitnu with the Fnglish meinheis ot tin Inin Whin In 
retiitd in ]8’)8 lu lud amassed a large i tun e, and' 
lu the following year ho establislud i him on the saint 
lines undei tlu style of luainjce »Sands md ( o , of wliuli 
the members won some of Ins sons, tugcthei with I nglish 
]>ai tilers This system of paitnushiji will) h nglish inei 
tliints wis i landmark in the business history oi llic 
P usees, though it has not been much dci eloped owing 
to the yirelutuce of the youngt i nun for piofessional and 
ofhuil juirsiiits Tlu ]iii]>ro\enunt ttlirted m tlu com 
mei ( ill status of tin 1 *iislls m Hombiy is none the less 
to tho endit of hiamjce N isarw uijct Patel It w is, how 
e\(r, not so much for his snecess as a menhant, as loi 
his spirit and hh rality as an edneationist, refornui, and 
jihilanthiopist, tint his name is notable in tho annals of 
westeiii India He entcud on his civic labours in 1817, 
and in all jmbln movements hguied jiromiiuntly as in 
a< credited fc presen tativc of lus commnnity As a piontci 
ot education, both for boys and gills, his example insjuitd 
the younger nun of lus tune, like Didabhoy Naoroji, 
foimerly muiihcr of the Imjierial Pirliiment foi Past 
Finsbury, and the lite Naoroji bardooii)ce and Soralqct 
»Sha]mr]ie Hengillee When Afountstiuit Llphinstoiu, 
during his governorship, conceived the idea of toneentrat 
ing the literary and educational activity which had arisen 
from isolated eflforts on the yiart of men who had them- 
selves been brought into contact with Western culture,, 
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imong hiH chief collaboratoift were Framjeo Cowasjee 
Hanajct and hramjee Tatcl To their mitiative was due 
the establishment of the Llphmstone Institution, which 
<omf)riH(/<l a high school and, after some years, a college, 
which ( ontiimi to hold foremost rank among the similar 
i( idemies since established in western India But Mr 
ratol’s most remarkable public service was |)erformed in 

< onnoxion with the Barsoe Law Association, of which he was 
president Since their exodus from Persia the domestic 
affairs of the Parsecs had lieen in a vt ry unsettled state 
Matrimonial obligations and the rights of su( cession in 
<asesof intestacyhad fallen intoho|Kl(ss fonfiision, and 
the adjudication of disputes in rehtion thereto was 
e(lect(d by lertain eldtrs of the tomiminity, who had 
neither the knowledge and help of fixed princij>les to guide 
their judgments, noi any authonty to enforce then deci 
sions The ( ise of Ardesir (hnnifiee v J^ftrorihai^ which 

< uue U[» on a])i)eal before the T^iny (Vmiidl in England, 
brought to light tht slrangt fnt that even tin Supreme 
(^>u^t of Iknnbay hid no junsdution ovei m itrimoinal and 
<(fksiasti< disputes among liaise es Tins state of lawless 
ness was ruogni/i d 1)y th it community as intolerable, and 
the agitation which ensued tluroupon lid to the apjioint 
ment r)f a (ommission, of wlinh the distinguished jurist 
Sir loMcpli Arrioiild was tin jircsident and Mr hramico 
l^itci till (huf Paiscc member The l^aisio Law Associa 
tion, undii llu guidance of Mi PiUl and Mr Sorabjeo 
B( ngalh t, rende n d inviluable hedp to the commission, and 
tlicir |oint cfloits n suited m the pissing by the Chn eminent 
of India of the Paistt Marriage and Divorce Act and the 
Paiscc Intcstite Sin cession A< t (K) and 21 of 18G5) 
riust Alts form tiu diaittr of matrimonial and ecclesi 
astnal status foi the Piisccs At the time of his deith 
m 1801, at the n\K agi c)f ncaily ninety years, Mr 
hramjte Patil was the most revered and best belo\ed of 
the distinguished nitives of Inclii, having during in 
eventful jmblic lite evtc nding ov< r sixty years worked m 
(o o|K)ration witli three geiieiations of tlie most prominent 
of lus eom])atri()ts to In tt( i the i ondition of their country 
Dining tliat period hramjee Pile I was /nimus intei paies 
nmong i succession of e nlightemel and ]>ublic spinteel 
I^arsces, who, undeu tlie guidance and e ncouragement of 
men like the Rev Di lohri Wilson, Sii BiitU Irtie, and 
♦Sii (horge Biidwood, brought ibout the n generation of 
the old eivilizatmn of western India liy British methods 
He thus fully lustified the term ijiplieel to him by the 
last named, m the dedication to him ot his woik on the 
old re^cords of the [ndii Ollice, of * the Nestor of the 
Parsecs ” Jlis family suinaine refeis to the title of Patel, 
that IS, “ Mayor,’' of Bombay, conferred on its founder for 
services rendered to the English in 1G92 (m m bii) 

Patents (see also Letters Patent) — In this 
article }>atents for inventions alone are considered Few 
material alterations in the English law have been made 
since the article Patents in the ninth edition of thiswwk 
was published, and the account there given of the subject 
mattei of valid letters patent, and of legal proceedings 
for the infringement and revocation of patents, is still 
-substantially correct But the following points deserve 
notice 

(i ) SKhihiiions — The exhibition of an invention at an 
industrial or international exhibition tertified as such by 
the Board of Trade, or the publication of any doscri]ition 
of the invention during the jieuod of the holding of the 
exhibition, or its use for the purpose of the exhibition in 
the place where it is held, or during the period of the 
exhibition by any person elsewhere, without the privity or 
consent of the inventor, is not to jirejuduo the right of the 
inventor or of his legal personal representative to apply 


for and obtain a patent, or the validity of any patent 
granted on the application, provided that two conditions 
are complied with, viz, (a) the exhibitor must, before 
exhibiting the invention, give the Comptroller-General a 
prescribed notice of his intention to do so, and (h) the 
application for the patent must be made before or within 
six months from the date of the opening of the exhibition 
(Patents Act, 1883) Ihe Patents Act, 1886, enables the 
Sovereign, by Order in Council, to extend the provision 
above mentioned to industrial and international e:i^bitions 
held out of the United Kingdom 

(ii ) Prior PubUcatwn — Whereas “ user ” in public is 
sufficient ])rior publication to invalidate a subsequent 
jiatont for the invention so used, publication m books, &c , 
will not be a bar to novelty unless its effect is to make 
the invention actually a part of public knowledge, and 
in dealing with alleged anticipations by patents that have 
never come into geiieial use the courts will not invalidate 
a subsotjuent jiatcnt unless a jicrson of ordinary knowledge 
of the subjc ct, on having the alleged anticipation brought 
under his notice, would at once perceive, understand, and 
be able jiractically to ajiply the invention without making 
exjierimcnts or seeking for further information 

(ill ) Variance or Di^conformiiy — Since the introduc- 
tion of the patent spcciGcation, it has been necessary that 
an invention protected by patent should bo accurately 
described by the inventor lormeily, when the condition 
on wine h letters patent issued was that the patentee should 
file a specification completely deiscnbing the nature of his 
invention within a certain time after the grant, the func 
tion ol giving the necessary })reliminary inloimation on the 
subjee t was to some extent discharged by the title , at any 
rate, the validity of the grant was liable to be objected to 
on the giound of the title being too general Under the 
present law the task of preliminary disclosure falls to 
tht provisional speeifit ation, introduced by the P itent Law 
Amendnunt Act, 1852, and continued by the I’atentsAct 
of 188 1, altliougli a patentee may, under the latter statute, 
dispense with a provisional sjiecification if he thinks proper 
to hie a complete one in the first instance Where, how- 
ever, these two specifications are filed, it becomes of vital 
moment to an inventor that the true rehtion between them 
should bo m untamed That relation, as settled by rtcent 
cases, may be stated thus It is the duty and the office of 
the })ro\isioiial specification to declare the nature of the 
invention m general terms The function of the complete 
s|jeciheation subsequently filed is to explain the invention 
in detail, and to show how it is to be earned out The 
objt rt of the provisional specification is to secure immediate 
protection, and to enable a patentee to work at and improve 
ins invention without the risk of his patent being invalidated 
by premature jmblication Ho is therefore entitled to 
embody in his complete specification any improved method 
of woikmg his invention which he may discover in the 
interval , and he is indeed bound to do so, since the price 
that a man who desires a patent has to pay to the public 
for the piivilege is that he should make a full disclosure 
of his invention in his com])lete specification But there 
is a limit to what the patentee may do in this respect 
He must not describe in his complete specification an 
invention diffeient from that declared in the provisional 
If he falls into this error there is said to be a “ variance ” 
or “ diseonformity ” between the two specifications, and the 
patent will be bad The Patents Act, 1883, § 9, made it 
the duty of the examiners of the Patent Office to consider 
the question of diseonformity between specifications on 
applications for patents, and it was thought at one time 
that if the Comptroller General accepted a patent after the 
examiner had rei^orted on it, there could no longer be any 
objection on the ground of diseonformity But this view 
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tias been rejected, and disconformity is still a good answer 
to an action for infringement and makes a patent void 

(iv ) Compuhory Licences — For about fifteen years tbe 
provisions introduced into the Patents Act, 1883, for the 
•compulsory licensing of patents under the authority of the 
Board of Trade, remained practically a dead letter Up to 
the end of 1887 there had been onlj one informal applica 
tion, which was by leave withdrawn In 1888 there was 
a,lso one application Probably the fact that the com 
pulsory licence provisions did not apply to patents granted, 
or applications pending, before the Patents Act, 1883, came 
into operation, may account for this circumstance There 
have been several cases since 1897 It may be noted at 
this point that by English patent law a patentee is not 
obliged to bring his invention into practice within a 
specific d time (compulsory working, or exploitation) there 
is no preliminary examination into, or guarantee of, 
novelty by the Patent Ofhee , and a patentee is not pro- 
hibited from importing into the country articles maim 
factured under his patent abroad The law is different, as 
will be seen by reference to the headings (x ) and (xi ) injia^ 
in many British colonics and foreign countries With 
reference to preliminary examination in P'ngland, however, 
it should be added that the Board of Trade recently 
appointed a strong committee, with Sir Id ward Fry as its 
chairman and Lord Alverstone and Mr Fletcher Moulton, 
K C , among its members, to inquire into and report upon, 
inter alia^ the question whether any, and, if so, what, 
additional powers should be given to the Patent Office to 
{a) control, {h) impose conditions on, or (c) otherwise limit 
the issue of letters patent in respect of inventions which 
are obviously old, or which tlie information recorded in 
the office shows to have been previously protected by 
letters patent in Great Britain 

(V ) Legal Remedies — Several additional forms of legal 
proceedings in connexion with ])atents should 1)6 noted 
(or) At common law a person who, alleging that he has a 
patent, threatens Ins rivals in trade, is liable to an action 
for damages, but the plaintiff cannot succeed without show 
mg that the threats were made maliciously (6) The 
Patents Act, 1883, provides another remedy — what is 
known as “ the threats action (see sec 32) The 
statute makes the good faith of the patentee threatening 
legal proceedings no answer to an action brought against 
him by any person aggrieved by his threats if the acts 
complained of are not in fact an infringement of the 
patent, and if the patentee fails with due diligence 
to commence and prosecute an action for infnngement 
(c) The point has recently been raised whether a patentee 
threatening legal proceedings for infringement could not 
be sued under section 4 of the Statute of Monopolies, 
which gives to any person “ hindered, grieved, distifrbed 
or disquieted by occasion or pretext of any mono- 
poly or letters patent,” a right to treble damages 

(vi ) Extent and Construction — The patent when sealed 
IS to have effect in the United Kingdom and the Isle of 
Man The present Act, unlike the Patent Law Amend 
ment Act of 1852, does not extend the monopoly to the 
Channel Islands The statutory form of letters patent for 
inventions provides that “ These our letters patent shall be 
construed in the most beneficial sense for the advantage 
of the said patentee ” It is now settled, however, after 
considerable judicial discussion, that a specification should 
be subjected neither to what was once called a “benevolent” 
•construction nor to a strict one, but that the language should 
be construed according to its ordinary meaning 

(vii ) Fees — By an order of the Board of Trade which 
came into operation on Ist October 1892, the following 
important reductions in the renewal fees payable on 
patents were made Before the expiration of the 4th 
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year from the date of the patent, £5 instead of £10 , of 
the 5th year, £G instead of £10, of the 6th year, £7 
instead of £10, of the 7th year, £8 instead of £10, of 
the 8th year, £9 instead of £15 of the 10th year, £11 
instead of £20 , of the 11th year, £12 instead of £20, 
of the 12th ^car, £11 instead of £20, and of the 13th 
year, £14 instead of £20 Ihe preliminary fees amounting 
to £4 were left untouched by the <irdcr, the result of 
which was to reduce the entire cost ot a patent from 
£154 to £99 

(viii ) Business — A new Patent Oflicc has bitii con 
structed in London on tht site of the old buildings, the 
frontage extending from Southanqiton Buildings into 
Staple Inn The number of application for p itciits, \\hich 
sprang from 599S in 1883 to 17,1 10 in 18M, culminated 
111 a total of 30,952 for the year ls92, since which date a 
steady decline has set in The nuinbci of patents sealed 
on applieation for a gi\eii year shows hss \iiiation, tin 
minimum being 8775 ior 1885 against 14,405 for 1897 
The prot>ortion of seals to applications varied fiom 4G to 
50 per cent during 1890-1900 The receipts from patent 
fets m 1899 were £202,977, against a total exj)enditure of 
£123,216 The lattei sum includes £24,118 expended 
chiefly on the new office 

The official publuations of the Patent Office deserve 
some iiotici, as, in tlu absence of official investigation into 
noveltv, the onus of search rests with the applicant or 
his agent The proccduie has been greatly simi)lified 
by the public atioii, on a uniform sjstcm and at a low 
rate (Is per volume), of illustrated abridgments of sjieei 
fieatioiis From 1877 practically to date ihe searcher 
obtains a chronological digest of all specifications falling 
within a given class To these classes theu is a reference 
index, known as the “abridgment class and index kty,” 
which at once directs the seaichcr to his pro])(r class and 
index heading The periods already issued in volume 
form are 1877-83, 1884-88, 1889-92, 1891-9G The 
series for 1897-1900 was issued sheet hy sheet to sub 
seribers The first sheets of a similar senes for 18G7-76 
have also been published, whik it is proposed to reissue 
on similar lines abridgments of all specifications filed since 
the initiation of the English patent systc m 

(ix ) Patent Agents — The position of ])atcnt agents is 
now regulated by statute By the Patents Act, 1 888, it was 
provided that no person should, after 1st July 1889, be 
entitled to describe himself (and wliocvti does so know 
mgly incurs liability to a maximum ])ciialty of £20) as 
a patent agent whether by advertisement, cicstnption on 
his place of business, or otheiwise, wjtliout being registered 
as such in pursuance of the Act But the A< t preserves 
the right to registration of every person who, to the 
satisfaction of the Board of TraeJe, shows that he had 
been bond fide practising as a patent agent before it 
passed The Boird of Trade is empoweitd by this statute 
to make from time to time general rule s for the purpose 
of carrying out its provisions, and by rules issued m 1 889, 
and reissued in 1891, the Board of Trade delegated to 
the Institute of Patent Agents (which obtained a royal 
charter in 1891) the care of the register of patent agents 
and the duty of holding the necessary examinations for 
j entrance in to* the piofession 

(x ) India and the British Colonies [see also (vi ) and 
(xii )] — Little more can be attempted under the present 
heading or the following one — (xi ) Io7ngn Patent Laws 
— than to touch ujion a few distinctive features, such as 
duration, fees, preliminary examination into novelty, tfec 

Australian States — In Now South Walts the regulating Act is 
No 19 of 1899 It amends the law on a variety of matters, pro 
vidos for the appointment of an examiner of patents and is prac 
tically a transciipt of the provisions of the Irajierial Patents Act, 
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188J, as to amend rut lit of specifications, disclaimers, and revocation 
of patents It appears that theie may be a ptehminiry oxamma 
tion as to novelty (stt 5 (1) and 22) The duration is not less 
than 7 nor more than 14 years In Queensland tlie l^atents 
Acta are Ko Id of 1884, No fi of 1886, and No 8 of 1890 
The provisions of those statutes closely follow the Imjierial Icgis 
lation on the subject But there is a preliminary examination as 
to iiovdty (ste No 5 of 1886) In South Australia tlio lab at 
Act is No 421 of 1887 A j»relimixiary examination as to novelty 
may be ordered (see No 78 of 1877) Patent law is now rt gulated 
m Victoiia by No 1124 of 1890, whuh is modelled on the hiiglish 
Alts There is a preliminary examination as to novelty The 
ftts ])ayal)Ie btforc the expiration of the ‘Ird and 7th >ears 
are now respcctivily reduced from £15 and £20 to a sum in each 
case of £2 lOs In West Australia the govennng Acts aic now 
No 5 of 1888, No 15 of 1892, and No 4 of 1894 llicic is 
apparently no preliminary exainmatioii ns to no\ < Ity 1 he gt ntral 
provisions aie similar to those of the Fiiglish statutis Ihe 
renewal foes arc pi escribed by the Patent liuTis 1898, and amount 
to a sum of £5 bcfoie the end ol the 4th year and £10 before the 
end of the 7th yiar from the date of the pitent See also Ivew 
Zealand und laHvmnia 

Bahama jBlaruJs — Iho law is regulatid hj ihe folloviing Acts 
of the colony —52 Viet c 23 54 \ict c 2 and 54 Viet t 12 
Duration of i)aUnt 7 years, \^ith ])owcr in governor to renew for 
another 7 yiars, and thin after for a thud period of 7 ycais The 
fees uto £4 cn filing sp< (ifiiatioii, £10 for seeoud relieve al, and £20 
for third Apparently tlieru is no pielimmary examination as 
to novelty 

Barbiulos — Cu Ai ts of C olony of 12th Duonibi r 1884 and No 
17 of 1892-94 iliutttion ot jwiti nt 7 yeais, Mith possible extensions 
foi two fuitlicr peiiods of 7 years caih but no more Iieesaro 
£3 68 8(1 on filing spci ifii ation, £10 foi second renewal, and £20 
for thud No jirehtnmary i xamiiiation as to novelty 

/ifrmtbda — There is apparently no statutoiy patent laM in this 
colony 

JitUish Ouiava — The law is still regiilati d h> oidiiiance No 1 of 
1861 It may hoiiotid in addition that Uitic is no pitlnmnaiy 
examination foi i}ov(lt\ 

BrUt^h JlonUunn — The law of 10th September 1862 has been 
reenacted with slight inodiheations (aie Hujiplcnuiit to latent 
Laws of tJw Worlds No 4) IJiorr is no examination as to 
novelty 

British India — The law is now governed by Act 5 of 1888, wliieh 
apjilies to the whole of British India Duration of jiatinl is 14 
mars A picliminary oxaimnation into novilty might anparently 
bo ordered Ihc following taxis arc payable — Annual sums of 
Hs 50 from the 4tli to tin 8th yiai anci of Rs 100 from the 8th 
to the 14Lh year of the term 

British It nv (tuinf a — Iho Queinsland Patents Acts No 13 of 
1884 and No 5 ot 1880, have been adopted bee British New 
tiuinoa Ordinaiioo No 0 of 1889, Sihedulo A 

Britt^h Uorth Borneo — Straits Sittleniciits law (No 12 of 1371) 
adopted by Patents 1 roelamation 1887 (No 1 of 1887) 

(Janada —Patent ligislation belongs txdusivoly to the Dominion 
Parliament [B N A Ait, 1867 ^ 91 (22) | The cMsting Acts me 
i 61 ol 1886, 55 and '16 Vict e 24 and 96 A'^ut e 44 Ibe 
duration of the patent is 18 yiais At tin time of application the 
apuliiaiit may jiiy the full lie loonirid foi that term (viz OO 
dollars) or the partial foe riiiuiiea foi tin term of 6 yeais (20 
dollars) or foi thi turn of 12 yeais (40 dollais) If ajiaitial fee 
only IS paid the amount is statid in the jiaUiit and the juitcnt 
ceases at the end ol the term eovored by siieh paitial imyiiiont 
unless bifore the ivpiration of such term the jiateiitie pays the 
lee required foi tin fuithei term of 0 or 12 years m/ , 20 dollars m 
the former case and 10 in the lattir There is a ]»rolmmiary 
I xaniuiatioii into iio\elty by examiners, with an appeal from the 
lb eiHion of the Coinmissiouei of Patents to the ( oviiiioi in Council 
The patent is void unless it is woiked in ( anada within 2 yeais, 
or if after the expiiation of 12 months, oi any authorized extension 
of either of these poiiods, the patentee imports the luvention into 
Canada 

Cape of Good Hope —The law is still legiilatcd by Act No 17 of 
1360 1 here is no prdiminary examination into novelty and the 

Alt contains no piovisioiis for compulsory working or as to the 
impoitatiou of patintod ui tides from abroad 

Cetflon — The law is now logulated by Act 16 of 1892 The 
duration of tbo ]>atiut is 14 yeais, with power vested in the 
governor in council to grant extensions of 7 and 14 years Tliero 
IS no preliminary oxaniinatioii as to iiovellv, and there arc no 
provisions as to comjmlsory woiking or the importation of jiatented 
articles from abniaa The renewal foes are m 50 annually from 
before tin expiration of the 4th to before the expiration of the 
8th year from the filing of the specification, and Rs 100 annually 
from before the expiration of tlio 9ih to before the expiration of 
the 13th year Hoe also No 6 of 1397 

Channel Islaivds — These are not now included in grant of letters 


patent See form of grant, schedule I , Form D, Patents Act, 
1884 

lalkland Islands — No regulations exist 

hjz Islomds — Ihe law depends on ordinances No 8 of 1879 and 
7 of 1882, and Order of 29th December 1890 The duration of the 
jiatent is 14 yeais There is no preliminary examination, and there 
are no provisions as to compulsory working or importation from 
abroad. The patent is not subject to any payment after issue A 
fee of 5 guineas is payable on deposit of petition and specification 
iho foe for proMsionaf protection is 5 guineas , on obtaining letters 
patent the ajmlicant pays 10 guineas. 

Gambia — No regulations exist An ordinance practically 
identical with that of the Gold Coast is being adopted 

Gibraltar — There is no patent law in Gibraltar, but special 
ordinances are sometimes passed extending the privileges ot 
British patentees to the dependency for the unexpired residuee 
of the original terms See as examples No 5 of 1890, No 1 oi 
1896, and No 1 of 1898 

Gold Coast — The law is now legulated by ordinance No 1 of 
1 900, which closely resembles the liiiporial Act 
Hong Kong — rfie law is regulated by ordinance No 2 of 1892 
riio iiiveiitoi or assignee of anv invention patented in Fnglaiid 
may obtain ))rotection in the colony for the untxpired residue of 
till onginal teim If the English patent is extended by the 
advice of the Judicial Committee, an extension of the colonial 
}iaieut may be obtained, or a new patent granted for the extended 
jienod A fee of 25 dollars is payable on grant of patent, and 
another fee of the same amount on grant of extension or onginal 
li tteiH 111 111 11 of extension 3 here is no preliminary cxammation 
and Ihcto are no ])iovi8ions as to compulsoiy working or importa 
tion from abroad 

Jamaua — Ihc law is still m substance governed by c 30 of 
1897 But under oidinaino No 19 of 1891 the stamp duty on 
lettus pattnt is now £2 insUad of £6 lOs , and theie is no longer 
any fee ])ayable on the reference to thi Attorney ( cneral There 
IS no prehmiiiaiy examination as to novelty, and there are no 
provisions as to iiiijiortation fiom abioad 

laqos —No regulations exist but an ordinance practically 
identical with th it of tin ( old Coast is being ado}>ted 

leevard Islands — Phe principal Acts still are No 12 of 1876 
and No 16 of 1878 Ihcii is no jncliminary examination into 
novelty, and thcio are no piovisions as to compulsoiy workin^, or 
imjioitation fiom abioad A n tios})ectne powei ol granting ex 
Iciisioiis of time foi any Ait or payment is confeircd on the 
governor in council by No 2 of 1891 
i/ic/Zn — 3 he law is govermd by ordinance No xi of 1899, 
Ibe duration of the ]»atont is 14 jears Theie is no express 
pioMsion foi a nrthmmaiy cxannnution into novelty IVovisiim is 
made for i ompiilsory assignation or licence w here the invention has 
not been nut into use within 12 nioiiths subsequent to tlie grant 
oi its woiking has been suspended for 12 months continuously 
Ibc auuual ties aio £9 btfuio tin expiration of the 4th year 
fiom the date of the patent £6 before the expiration of the 5th , 
£7 and £8 losnoctively befoie tlio ixpiration of the 6th and 7th 
>ea!s , £9 aim £10 bofoio the expiration of the 8th and 9th , and 
horn £11 to £14 before the cx]>iratioii of the 10th, 11th, 12th, and 
1 3th yi ars 

Maindius — The law is still legulateil by old man ci No 16 of 
1879 I hero is no jnilimiiiary exaniinition as to novelty, and 
there arc no provisions for compulsoiy working oi importation from 
abioad 

Natal The law is still icgulated by No 4 ot 1870 But 
certain details of practice aie amended by No 2 of 1895 There 
is no prthmmaiy examination as to novelty, and then are no pro 
visions as to comjmlsory woiking or importation from abroad 
Ntv foundland — 3 ho law is eon tamed m the Consolidated 
Statutes Title xii e 109 Ibcro is no prilimmary examination, 
into nov city In addition to the ofhi e fees, the jiatentee is required 
to deposit with the ( olonial Secretary the sum of 29 dollars, to bo 
jMiid by him to the Ruoiver Gcniral for the use of the colony 
Neiv Zealand — The law now dejiends on No 12 of 1889, 
amended m details by No 8 of 1807 The duration of a jiatent 
is 11 years Ihere is no jirolmimary examination as to novelty, 
and there nro no jirovisions as to eonijmlsoiy woiking or im 
portation fiom abroad The following fees are pavahlo — £2 on 
obiauimg letters jiatent, £5 before the expiration oi the 4th year, 
and £10 iicfore the expiration of the 7th 

Bt Helena — The law is regulated by ordinance No 8 of 1372 
The grantee of an English jmtent, or his representatives can have 
the grant extended to the colony All cases of doubt and difhciilty 
not provided for by the laws of the colony are governed by the 
law in force in England A fee of one guinea is jiayable on filing 
Gojiy of letters patent and spccihc4i.tion with the registrar of the 
Supreme Court 

Siena Leone — No special regulations exist, but an ordinance 
practically identical with that of the Gold Coast is being adopted 
Straits Settlements — The law is prescribed bv ordinance No 12. 
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of 1871 The duration of a patent is 14 years There is no 
preliminary examination as to novelty and there are no pro 
visions OB to compulsoiy working or importation from abroad 
There is a stamp auty of 50 dollars on the petition Ko renewal 
fees are payable 

Tasmania. — The law is now legulatcd bv Act Ko C of 1898 
The duration of the patent is 14 years There is no preliminary 
i^xamination as to novelty (but see ^ 110), and there are no pro 
\i8ions as to compulsoiy working or im^iortation from abroad 
The fees ^layable are £2 on obtaining patent, £15 at or before the 
expiration of the 3rd year, and £20 at or before the expiration 
ot the 7 th 

Tnnidad and Tobago — The law is regulated by ordinance Ko 
10 of 1900 The duration of the natent is 14 years Tliero is no 
preliminary examination into novelty, and there ai e no provisions 
as to compulsory working oi im]>ortation from abroad A fee of 
£10 IS payable on application for a patent 

Turks and Caicos Islands —The law of Tamaica has been er 
tended to these islands by Ko 7 ol 1897 See supplement to 
1 ate fit laws of the fKor/d, Ko d 

U indward Islands — In the Windward Islands other than 
Barbados, viz , Greiiarla, St Lucia, and St V incent, patents for 
invention wore granterl until recently only by 8])ecial ordinances 
bee, e (/ , St Lucia, ordinance Ko 41 of 1875 (Tooth s patent) A 
stamp duty of £10 was payable in this island on letters patent for 
inventions (Ko 6 of 1881, schedule) But ordinances based on the 
Impenal Act have now been ]»aMsed, St Vincent (Ko 5 of 1898), 
(irenada (Ko 4 of 1898), and St Lucia (Ko 14 of 1899) 

(xi ) Foreign Patent Taw^ — lor the text of these set 
Patent Laws of fJie )Vorldj ed 1899 But the following 
irt the essential facts 

A/qrria — French law applied by decree of 5tli June 1850 

Argentine Lepublic — liie law of 11th October 1864 is still in 
force 1 here is no provision as to importation from abroad 

Austria — A new law (11 th January 1897) came into force on 
1st lanuary 1899 The piinoipal changes introduced by this 
measure are these There is now a strict pichminaiy examination 
into novelty The term of the patent is now hxed at 16 years 
and besides an application fro of 10 florins there are annual fees 
rising from 20 florins for the hist year to 340 florins for the 
liftocnth The period for compulsory woiking is raised from 1 
\eir to 3 years from the date of the publuation of the grant of the 
pitent in the patent journal Provision is made lor the con 
vet Sion of patents under the old law of 15th Aup^ust 1852 (cx 
tended to Hungary by law of 27th Juno 1878, and to Bosnia and 
Iler^segovinx hy law of 20tli December 1879) into patents under 
the new law 

Belgium — The law is still governed by the Uw of 24th May 
1851 Patents are granted, as lu iiance without guarantee of 
novelty 

Bolima — Tho patent lawdtpeinls on a law of 8th May 1858 
T he duration of the grant is in the case of a ])atent oi invention 
not less than 10 nor more than 15 years in tho ease of an 
import! <1 invention, 3 yeais it its establishment re<|uires an outlay 
of 25,000 dollars, if it reaches 50,000 dollars 6 yeais and if 100,000 
or more, 10 years Tho novelty neithoi ot patents foi invention 
nor ot patents for impoited inventions is guarantied Ihe patent 
lapses unless tho invention is put into complite piactico within a 
year and a day from the date of the pnvib ge, unless tho omission 
IS excused by justifiable causes ai cording to law 

Biazil — Patents are granteil under the law ol 14th October 
1882 The patent lapses iiuloss tho invention is brought into 
etlectivo use within 3 years from tho date of tho grant, or if such 
use is suspended for more than a year, ext ept by reason of force 
mafeure admitted by Govornmont to be a sulhcient excuse Besides 
txi>ensesand fees, patents of invention art subject to an annual and 
piogiessive tax, commencing at 20 dollars and increasing at tho 
rate ot 10 dollais a year The patents issued aic without guarantee 
of novelty or utility 

Chile — The law is regulated by tho law of 9th September 1840 
dccico of 1st August 1851, and laws of 2)th July 1872, 20lh 
Tanuary 1883 and 20th January 1888 Tluro is a preliminary 
rvarmiiation as to novelty and utility Though the duration of a 
patent does not ordinarily exceed 10 yeais the teim maybe ex 
t( nded to 20 years by the President of tlio liepublic it the report 
<d the experts on the nature and importance of the invontion seem 
to justify it There are no provisions os to imixntation from 
abroad 

Colombia — Patents are granted under law Ko 35 of 1869 The 
term varies from 6 to 20 years at the option of tlie applicant Theio 
is no preliminary examination as to noveltj and thei c is no prov i 
81011 as to importation from Jtbroad A patent foi a new industry is 
void when such industry is idle for a whole year unless inevitable 
circumstances have intervened An apjflicant pays a sum of 10 
pesos which is forfeited if the patent is refused and taken in part 
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payment of the patent fio if it is granted The patent tax is from 
5 to 10 pesos a year for every year of the privilege 

Congo —Patents are issued under a law of 29th October 18S6 
and a decree of 10th Outober 1886 They are of three kinds, 
|>atent8 of invention, of impoitatiun, and ot improvement Tlierc 
18 no preliminary examination as to novelty, and the ^lateut ex 
pressly mentions that the grant is made without guarantee Tho 
term of a patent of invention is 20 years A patent of im}>oita 
tion or of improvement expires in iht former case with the foreign 
m the latter with the pimcipal patint 1 atents of iiiipiovonunt 
arc not liable to any tax , on othei jiatents a ^layiiunt of 100 
francs is rcquiicd Thire ait no piovisions os to tompulsoiy 
working or prohibiting the impoiUtion of patented ai tides 

Costa Kica — Piioi to 26th Junt 1896, applications for patents 
had to bo made to tho Constitutional Cengress. The inattti is 
now dealt with by a law of the above menuont tl datt 1 he dm a 
tioii of the term is 20 jears Ihero is apparently no priliminaiy 
examination into iiovtlty Tho piiod tor compulsoiy working 
IS 2 years, and a patent which ceases to be woiked timing anj ^ 
consecutive years becomes public property 

Denmark — Patents aic now granted midci a law ol 2Mli Miidi 
1894 The duration of tho patent is 15 jears, and no extension 
can lie granted There is a picliminary exammaiion into noveltj 
Tho patent may, on tenns, be apiiropriated by tho Statt if the 
jublic interest demands it Tho periotl for compulsory w oik in^ 
IS 3 years, and the patent w ill also lapse it the exercise ol tin invtn 
tioii 18 diaeontinued loi more than a year The jxiteiit commission 
may release the patentee from tho obligation ol manufnt tiiring the 
patented artiile in Dtnmark, if satisfitd that tho cost of suth 
manufacture would bo unreasonable, on condition that the patenttd 
article is always ke))t on sale m Denmark The tax is an annual 
fee of 25 kroner foi tho first 3 years 50 krtmei for the nc xt t 
100 for tlie following 3 , then for 3 joais 200 kronti yearly, and 
for the last 3, 300 kroiiei yearly 

Jhiuador — Pattnts mo granttd undoi a law ot l8tli Oetobtr 
1880 The provisions are identical vvitli those givtii loi Bolivia 
Iinland — Tho law is logulated by oidinantes of 21st Janniuj 
1898 Tho tonn of the patent is 15 years Iheit is a pn liniinii} 
examination into novelty Tho period for compulsory woikin^ is 
3 joars, ihe iienalty foi non compliance lacing an obli,^atioii on 
tho |)art ol the patentee to giant romnulsory hceiites Ihe lax 
consists of annual fees commencing witli tho Rceoiul jtar ot tin 
patent and ol the following amounts — 20 marks jt iily for tin 
2nd anti 3rd ytais 40 marks from the 4th to and intluuing tin 
6th year 50 inaiks from tlie 7t)i to and including the 9tl) 60 
maiics from tho 10th to and including the 12th jtur ind 70 
maiks fiom tho 13ih to and including the 15th 
France — Ihe law is still legulated by the law of 5th July 1814 
The following atlditional points should be iioiwl — I he icim til a 
patent of invention is 5, or 10, tir 15 years, at the option ot tin 
patentee Lvory such patent is subject to the following taxi s 
payable by annual instalments of 100 fiancs 500 fraiits foi a 
patent of 6 jears 1000 francs for a patent ol 10 years end 
1 500 francs for a patent of 15 yeais A tax of 20 fiant s is pajablt 
on application foi a natt nt of addition J’attnts of atldilitm arc 
not subject to annual t ixt s T heie is no jnt liniinary exaniinaf ion 
as to novelty A patentee is not obligt d to mark juitt iitetl aiiit les 
as such, but, if he does tho words Aonv Oarantie du Gouirmemivt 
or tho initial letteis of thtse woitis — S G J) (« — must be adth d 
uinUi liability to a |)enalty foi omission of fioni 50 fiunes to 1000 
fiaiics Tho provisions as to coni])iilsory working {erploitatuni) 
are in the mam so inteipretttl as to stiiko only at voluntary ami 
calculated inaetivitj 1 lio law of 5th July 1844 is applied to tin 
French colonies by a decree of 21st Oetobtr 1848, and as to Frcneli 
Indo China, see decree ot 24th June 1893 
Germany — Patents (tho law as to which is not afTocted by the 
new civil code) are gi anti d under a law of 7th April 1891 Tht 
duration of tho jiatcut is 15 years Thr re is a strict prcliminar} 
examination into novelty Tho jicriod for compulsory woiking is 
3 years, but it is suiritient if the ]>atontee has done everythin,^ 
that IS necessary to ensure the carrying out of tho invention A 
tax of 30 maiks has to ]>e jiaid before tho grant In adtlition to tins 
tJiere has to bo paid at the lommencimcnt ot the second and eveiv 
following year of tht term i tax amounting to 50 maiks for the first 
year antf increasing bv 50 nmiks every subsequent year 

Greece — Ko special patint law apfiarcntly exists A privaft 
Act 18 require*!, which can be introduced by a deputy and is tu aft *1 
like any othei Bill 

Guatemala — Patents are granted under the law of 21 st May 
1886 and a decree ot 17 th Deeembei 1897 The term of tin 
patent ranges from 5 to 15 years An annual tax of 30 ncHos is 
payable Tlie period of compulsory working is 1 year and ab in 
donnient of working for a joar forfiits the natent Ihtrc is 
apparently a preliminary examination as to novelty (see Art 1 6 of 
the decree of 17th December 1897) but there is no prohibition 
of the importation of patented artulis 

Hawaiian Idamh — Patents wire issued till reef ntly under the 
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civil code (§§ 2o5, 2^»6) and a law of 29th Auf^ust 1884, which 
wcro not at lirst alfected by tin annexation ol the islandM by the 
United SUti 8 fheio way a jneliminary examination as to novelty 
llii maxiinuin duration of the patent was 10 years On application 
a foe of 5 dollars was payable, the Commissioner of Patents received 
20 dollars foi his examiuatiou and a fee of 5 dollars was payable 
when the patent was issued No further piyments Now the 
United States law applies 

JiuruiiiraH —No 177 of 10th March 1898 Teira not to exceed 
20 years Annual tax 5 to 10 silver pcsoN , in the case of fouigners 
1 0 to 50 gold pesos 

Jlungarf/ ho law in force is that of 7th luly 1895 The 
duration of the patent is 15 years Jhe period for compulsory 
woikmg is ordinarily 3 years Jlie annual taxes ran^e from 40 
ktoner for the 1st year to 500 for the 15th 
Jlalu —\ he law is still governed by tliat of Slst lanuaiy 1864, 
extending the Sardinian law of 30th October 1859 to the whole 
kingdom I here is no preliminary examination into novelty, and 
thcie IS no provision prohibiting the iinportatioii of ^Mitented articles 
Patonts aro subject (i ) to a pi oportioiial tax of as manv times 10 
lire as the years for which the patent is ajiplied for, aim (ii ) to an 
annual tax of 40 lin for the first S yeais 65 lire for the following 8 , 
90 lire for the 7th 8th, and 9th , 115 lin for the 10th and 11th , 
ami 140 lire for the roraaining 8 years 

Tnpan — I5itonts are issued under an Act w huh came into opera 
tioii on 10th luly 1899 Phe law as to subject malt ei UHeinhles 
that of b Inland and the United States Iho tcim of a patent is 
15 years from the date of registration 1 ho patent inA> l>c anmilled 
if the patentoo has not woikcd his niveiition within 3 years from 
tlie date of the cortifioate of giant, or if, having diseontinuccl such 
use for 2 years lie has refused a reasonable icquest by a third party 
foi an assignment or a Ik euce An aiqdiimit not domic ilcd in the 
empire must appoint within 0 months a duly c^ualifiod agent by 
fiowtr of attorney 1 he rc is apfsirontly a preliminary examination 
into novelty Iho pate nt cjwnor must atlix his mark to the ])ateut 
Jhe fees are eahulatocl on a gradually asc ending scale 
hxherxa — Patents aro issued innlti a law of 2Jrcl December 1804 
The maximum term is 20 jears Tlurc is a preliminary examina 
lion as to novoltv A hiuii ol 25 or 50 clollars is }>ayahle on 
application, aeeoiiiing as the appluaiit is a citi7en or an alien An 
iiivi ntion paUmted by an aln n must be put m jiractical operation 
within J years There is no jirohibitioii of the importation of 
patented artic h s 

/itc/m6ow?gf (law of TOth Tunc 18S0)— The Uim of the ]iatont 
IS 1 5 years 1 hero is no pi ehmiiiary cxaininatiou as to novelty, and 
the importation ol patented artulos is not jiToInhited An annual 
and progressive tax, conimoncing at 10 fiaiies and increasing by 10 
francs annually, is [layable in advance The penod foi compiilsor} 
working IS 1 years, and after the exjniation of that period com 
pulsory licomes may be ordered 
Mrjrico (laws of 7th Tune 1890 and 2iid Jmu 1800) — The dura 
tion of a patent is 20 years, with ]>ossil)le extension for another 5 
years There is no nrotiminary examination as to novelty or utility 
There are apjiarontly no nrovisions as to compulsory woiking (but 
compulsory licences may oe ordered) oi prohibiting the importation 
of patented articles The tax laiigcs fioiii 50 to 150 dollais The 
patentee must also at the end of each 5 years of the grant, in order 
to keen the jiatent lu force foi another 5 yeais pay 50 ])tso8 at the 
end ol the first 5 yeais 75 pesos at the end of 10 years and at 
the end of 15 joars, 100 pesos 

Nicaragua — Patents wen ns a general rule until iecentl> 
ranted only by special Act of Congiess J»ut see now supplement 
20 No 15 ] attnt J awa of the World 

ATor Miai/ (law of 10th Tune 1885) —The Uim of the patent is 
15 years 1 hero is a preliniiiiaiy oxaininatioii into novel t> The 
invtmtion must he worked within 8 jtarb, and the working must 
not be disconliiiued for a year on pain of foifeitiiro lor each 
|>atont an annual tax is payable amounting to 10 crowns for the 
second year and increasing by 5 crowns each >eai 

Orange hner Colony formerly I he Oianqe Juet State —Up to the 
outhnak of war in 1899 the law was logulated by ordinance No 
10 of 1888 llu term of a patent was 14 years No ]»reliminaiT 
examination as (o novelty Compulsoiy hccnees mi,^ht be obtaincct 
No prohibition ol tlic^ importation of patented articles The fee 
for signing and sealing the pattnt was not loss than 4^10 nor more 
than £50 la\es of jL 5 and jtlO woie payable iiefore or at the 
expiration of the Trd and 7th years of the term res]Heti\cly 
hru (law of 28th January 1869 and law of Tid lamiary 
1896) — The maximum term of the' patent is 10 years and the tax 
18 an annual sum of 100 dollais There is no pielmimary exam 
ination into novelty The peuevd foi compulsory working is 2 
years and the importation of jiati nted arlitles from abroad (except 
models of machinery whose introduction is authorized by the 
Govt rnment) is prohibited 

Portugal (law of 3 5th Dceember 1891) — The maximum 
term is 15 xears The ^latent tax is 3000 reis yvayable in advance 
for each year of the term for which the piivilege is granted oi 


icnewed There is no preliminary examination into novelty The 
jiencKl for compulsory working is 2 years, and discontinuance of 
working for any 2 years at a stretch forfeits the patent unless the 
inaction can be justified The imjioi tation of patented ai tides from 
abroad is not piohihited 

limaia (law of 20th May 1896) — The maximum teim is 15 
years , the tax ranges fioin 15 roubles for the 1st yeai to 400 roubles 
for the 15th Theic is apyiaieutly (see Aits 3 and 18) a pri 
limmary examination into novelty but none into utility Tlie 
penod tor compulsory working is 5 years Ihcre is no prohibition 
of imjiortatioii of patented artu les 

isjHiin — I aUnts arc still issued under the law of 30th July 1878 
There is no juehminary examination as to novelty, and the im 
jiortatioii of ]tattiited articles is not prohibited 
^veden (law of ICth May 1884) —The teim is 16 yeais Tlie 
annual tax is 25 ciowns for the 2nd 3id, 4th, and 6th years , 50 
ciowiis for each of tlic following 5 years , and 76 crowns foi each 
oi the remaining 5 years Ihcro is a preliminary examination as 
to novelty tlie jieiiod foi compulsory working is 3 years, and chs 
continuance during any entire year entails forfeiture Theic is no 
prohibition of the inipoitation of patented articles 

Is wit er I and (laws of 29th November 1888 and 23rd Maieh 
1893) — Thu temi of the patent is 15 years Tlieie is an annual 
and progressive tax, rising fiom 20 francs for the Ist year by an 
animal increase of 10 francs up to 160 francs for the 15th Theie 
IS no prehminaiy examination as to novelty The patent is foi 
felted if the invention lias not been earned into practice by tlit 
end of the 3rel year, oi if patented articles aie imported fiom 
abioad while at the same time the jnopnetor has refused applications 
on equitable terms foi Swiss lie dices Patented articles must he 
marked with the hedeial cross and the nunibti of tlie patent 
Trami Old Colony formerly The South African, hqnihlu — At the 
outbicak of wai in 1899 law No 10 of 3898 was in force Patents 
were gi anted on payment of prescnlied fees ranging fiom £20 up to 
£200 according to duration, tor penods of 8, 5 8, and 11 years 
TnniH (law of 22nel Kubia et Tain, 1800 2Gth December 
1888) — lin tcim is either 5 yens (fee 500 juastres) eir 10 yeais 
(fee 1000 plasties) or 15 years (foe 1500 plastics) There is no 
preliminary examination as to iiov city The jieiioel for compulsoiy 
working is 2 years and two consecutive years discontinuance of 
Rueh woiking unless justified, forfeits the jiateiit feo also does 
the impo) tation of }>aUntcd ai tides, but the mtroduction may be 
authon/ed (i ) of models of machines, and (ii ) of articles, made 
abroad, intended foi jinblic exhibitions or for trials 

rurley 1 atents aio still granted under the law of 2nd Maich 
1880 There IS ii(> jneliniinaiy eximination as to novelty, and a 
patentee who mentions Ins title as sueh without ndiling the words 
* without guariintee of Government, is liable to a maximum 
penalty of 45 I iiikish jiounds 

United States —Tlie Ameiiean law may be eoii&idcrod at gicatcr 
length The J ed oral Constitution empowered Congress “to jiro 
mote the progiess of sen nee and useful aits by securing foi limited 
times to inventors the exclusive right to their dis 
covenes Tlie existing American |>atent law is based on a senes 
of Acts of Coiigicss passed in viituc of this provision in the con 
stitutioi) and on the pidnial interpretation of these statutes 
Between Ainencan and hnglish patent law there is as will appear 
in the com sc of this sketc h a e onsiderable degree of similarity The 
fact IB not sm prising when it is remembered that the Statute of 
Monopolies (21 Jam I c 3) was except iii limiting the maxmiuin 
duiation of letters j»ateiit for inventions at fourteen * . 

years, only dcclaratoiy of the eonimon law, and there . 
fore foiincd part of the original e ommon law of America 
The English and Ainencan jiateut systems further ^ 
agree in this, tliat tiny contain no provision as to compulsoiy 
woiking and no luohihition of the importation of pitented artieles 
But there aio importunl differences l)ctween the two systems, not 
meioly in points of detail but in matters affecting the theory and 
pi actical woiking of the law In England the eonsidoiation lor 
the grant of a patent has all along been mainly the benefit which 
the public denves fiom the introduction of a new inanufactui e 
In Amcnea greater rmjdiasis is placed on the right of an inventor 
to have his nieuts lewarded Again, under the Statute of 3lono 
tiohos an inventors exehisive piivilege anses only in regard to 
inventions not known or used at the date of the giant, although it 
should be observed that under the modern Patents Acts the date 
of a patent, once gi anted, relates hack to the date of the application 
In the United States on the other hand, the right is conferred on 
inventors to an exclusive ]>rivilege in such inventions as were 
not known or used before their discov ery by the patentees The 
practical heaiing of this diflercnce is explained in an admirable note 
on “ The Statute of Mono|>ohea in Puling Casea^ auh id “Patent 
(vol XX p 5) “It shifts the point of view in the important 
question of novelty Many good American inventions have lK?en 
given away in England by the premature publication in Ameiiia 
of thi inventor s proeei dings He is interviewed, and an article in 
the New York SuHj or some other |>aper, in duo time finds its way 
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to KugUnd This does no harm m Aiiifnca , ou the contrail, it is 
f,ood evidence of the date of the actual invention But it is fatal 
to a subsequent application lu Lugland 

Certain other ditlerences between English and Amerioan patent 
law (such as the less generous provision by the former than by the 
latter for disclaimers, the preliminary examination into novelty m 
American law, and the statutory right of |)atonteos whoso inventions 
are used by the Government to fair compensation) owe their origin 
to the fact that in England a patent is, in legal contemplation, a 
grant made by *Hhe especial grace of the sovereign, whereas in 
American legislation it is treated as a right 
The definition of patentability in American law is contained m 
section 4886 of the Revised Statutes of the United States as 
amended by an Act of drd March 1897 In the following passage 
the amendments are indicated by italus — 

** Any person who has invented or discovered any now and useful 
art machine manufactuio or composition of matter, or any new 
and useful improvement thereof, not known or used by others m 
this country before his invention or discovery thereof and not ])atonted 
or dosciibed m any printed publication in this or any foieign 
country before his invention or discovery thereof or more than two 
years prior to his applicalion^ and not in public use or on sale for 
more than two years prior to his application, unless the same is 
proved to have been abandoned, may, upon payment of tho fees 
required by law and other due proceedings liad, obtain a patent 
therefor 

ihe effect of the two amendments made by the Act of 1897 
should first be noted (i ) The old law failed to state at what time 
the invention sliould bo known or used by othcisin Amtnea so as 
to bar a patent , whether b< fore the application or before the in 
vention This ambiguity la removed by the use of the words 
* befoio his invention or discovery thereof (ii ) Under tho old 
law a foreign patentee could take out a patent m America for the 
same invention at any time duiiiig the life of tho foreign patent, 
provided it had not been m use in Aineiica more than two years 
prior to hi8 application, unless anticipated by a piior invention oi 
publication Ihe words “or more than two years prior to his 
application merely give the same force to a foreign patent or 
publication that had previously been given to prior use An invon 
tion to bo patentable must, according to American law, be botli 
novel and useful Utility inaj be evidence of novelty and mce 
versdt and commercial success is relevant evidence of utility As in 
England, a bare principle is not ]>ateii tabic A “process ism 

eluded under tho worcis “useful art in the above definition of i 
patentability and is good subject matter for a patent wbon tho ' 
term is used to represent a practical method of producing a' 
beneficial result or effect The word ‘ machine in the definition ' 
includes every mocliauical device oi combination of devic es foi pro ^ 
duoing certain results Sue h a device or combination is jiatcu table 
when It possesses utility and novelty, and pioduces cither anew 
result or an old rosult in a better form I 

Under the law of 1 790 wliieh was exclusive] v American in spirit | 
the duty of granting letters patent for inventions was discharged 
by the Secretary of State the Secretary of Wai, and the Attorney 
General or any two of them The law from 1793 to 1836 was ex 
clusively English m spirit, and during that period the duty fell to 
tho Secretary of State, subject to the Attorney Gcncial s approval I 
It was m 1837 that the marked divergence between the English ] 
and American patent S)8tem began In that year tho patent , 
business of tho United States had attained to such dimensions that , 
tho powers and duties of the Secretary of State in regard to patents 
were transferred to a sub departm( nt of the State department 
known as the Patent Ofhco The American Patent Ofhee consists 
of a Commissioner of Patents one assistant commissioner and three 
examiners in chief, who aie apjKiintod by the President of tho 
United States with the advice and consent of tho Senate , and also 
of other examiners and a staff of ofiicors, clerks, and omployts, 
appointed by tho Secretary of the Interior on the nomination of 
the Commissioner of Patents The Commissioner of Patents under 
the direction of tho St cretary of the Interior, is charged with the 
superintendence or performance of all duties ie8]Kctirig the grant 
and issue of patents, and has the control and custody of all hooks 
records papers, &e boloiiguig to the Patent Ofh(c Ho is 
authorizoa to make from time to time regulations not inconsistent 
with law, for the conduct of proceedings in the Patent Office and 
prepares an annual report which is laid befoi o Congress and which 
*s framed on the same lines as that of tlu Connitroller Ceneial in 
England “ He is the final judge so fai as the ratent Office is con 
corned, of all controverted questions arising in the office and m 
granting or withholding patents he is not bound by the decisions 
of his inferiors (Robinson on Pittails vol i p 84) The exam 
inera in chief are remiired to be persons of competent legal know 
ledge and ability Their duties arc — On the written petition of 
inventors to revise and determine upon tho validity of tno adverse 
decisions of subordinate examiners, upon applnations for patents 
and for reissues of patents, and in inteifcrcnoe cases ann when 
required by the Commissioner of Patents, to heai and report ujion 


claims for extension, and to do such othei similar w oik as he may 
assign to them The Patent Office ])ublishcs an (>lfic%al ua rtte 
corresponding to tlic English Patent Ojfice Illusttatid Journal and 
discharges similar functions to those ut tho English latent Oflue 
in regard to the public dissonunation of information as to |vaUnted 
inventions The number of original applications for patents iii tlu 
period covered b) the rtjKjrt ol the CommissioiiLr of Patents lor 
1898-99 was 85 152 the numbtr of patents gianted was 23,5 >0 
tho receipts amounted tti ^1 2()<),554, the t xpenUiturc to $1, 148,tU)3 
leaving a surplus ol 891 

The first stiji in the proccdurt to obtain a patent is tlu ]o( 
by the inventor at the 1 ateut Oflm of a written apjilication t<» 
gether with a sjiecititalion or jiaitn ulai written description of his 
invention, and a claim distinct 1} j>ointing out and claiming what 
he alleges to be liis invention or dlHcovt^^ Ihe Rpccificat ion and 
claim are signed by the inventoi and attesUd by two witnesses 
Drawings, specimens of lugiedunls and rnodtls may be re<|inied 
to be furnished On the tiling of cadi origin il aiiphcation for a 
patent a fee of fifteen dollars is payable Ibeappluunt isrfipiind 
to verify his claim to the invention on oath taku) if lu n sides 
within the United States before an> jiersoii autfionmi by Anuii 
can law to administ^i oaths, if he resides in a foreign couulij 
before any diplomatic or comimrcial agent of the United States oi 
any notary public of tho foreign country in whnh the apjdicant 
may bo Tne Commissionei of Patents then enusc s an examination 
to be made into the novelty of the invtution and if the result is 
satisfactory the patent issues On the issuing of taeh oiigiiial 
patent, a fee of twenty dollais is payable A jutint is issmd in 
the name of the United States of America and undei the seal of the 
Patent Office It consists of i short title oi description of tlu in 
vention or discovery, eoiioctly indicating its nature arul design 
and a grant to the pait nteo, his heirs and assigns Patents, it 
may be obseived m passing ma> be granted and issued oi ic 
issued to the assignee ol the inventor oi discoverer, and eveiy 
patent or any interest in it is assignable the assignment being le 
corded in the Patent Office, for tne term of seventeen years ol tlie 
exclusive right to make use of and vend the invention or distoveiy 
throughout tlu Unite d States and the territories thereof J lu 
lights of pTojieity in patents granted in Cuba I’oito iCico the 
Philippines, and other teded territory under Sjuinish law aie to 
be respected in those tcintorus jus if that law were still in fouc 
there A patent is dated as of a day not later than six months 
fiom the time at whidi it was passed, and if the fee is not j»aid 
within that time the patent is withheld No fewer than 4021 
patents were withheld in the peiiod covered by the report of the 
Commissioner of Patents for 1808 99 for non payment of fcis In 
case, howevei,the issue of a jiatent has been prevented by a failuu 
to pay the ftc within tlu ])iisciibcd period, the appluatiem may 
be) renewed within two years after the allowance ot the original 
application But the ajqduant has no right to damages foi any 
use of the invention in the interval and on the lieaniig of tlu 
lenewed appluatiou abandonment may be tonsiderod as a ejufstion 
of fact So far wc have followed the proceduie to obtain a paUnt 
whore its course is uuintorniptcd A double fonii of iiitciiuiition 
18 , however, possible A daiin for a patent may bi rejectesi on the 
ground of want ot novelty in the alleged invention In tins ease 
the fact of the rejcetion togtihci with the reasons for it is com 
municated to the applicant bj the commissioner ind if be nersislH 
in his claim a re examination is ordered Oi again, an apjuuation 
may appear to tlic eommissionei to interfere witli a pending apjdi 
cation ^ or with any expired patent In these e ii cum stances be 
gives notice to the ajijmiant and directs tlu jiriniar^ ixaniiutr 
to proceed to determine tho ejiie stion of priority of invention 1 Ins 
interruption ot the com se of llu proceedings to obtain a ]»aten1 is 
called an “interference In either of the cases above iiuntioned 
an appeal lies on pa>mtnt of a fee of Un dollars, fioin tlie 
primary examinei to the be>ard of examiners in chief and on jny 
nient of a fee of twenty dollais, from the examiiifrs in chief to tlu 
commissioner in jicison An ipphcant for a jiatent, but not a 
party to an interfeience, ma} appeal from the decision of the com 
missiouor to the Sujironu C ouit of the District of Columbia sitting 
in banc In mterferenec tases the appeal lies to the District of 
Columbia Court of Afipeals There is an nltiinatc right ot ippeal 
in cases involving tin validity of a patent to the Supunie Couit 
of the IJnitod.Siate s IVitents are obtainable by Bill in eepiit) 
although the Cominissiionei eif IWnts (or, ou ajejeeal flu Siipieme 
Court of the District of ( oliimbia) may have refused them J fu 
circuit courts of the United States have original jurisdutiou in all 
patent suits Ajiyiellatc jurisdiction is vested in the iiicuit eoiiit 
of appeals, and on the ( ertificate of that court or b> rcrltmart 
an appeal may be brought to the Supreme ( ourt of the lljiited 
States 

^ A citizen of tlu United States, or an alien who has within the 
preceding twelve months given notice of his intention to become out 
may, by fding in tlu Patent Office a “caveat, tin fee for which is ttii 
dollars, securt for himself notice of possibly conflicting applications 
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Station 4887 of the Revised Statutes provides that — 

* No ]»erson other un^e tntUUd thereto shall b( dcbaiiod from re 
ccivinf? a patent for his invention or discovery nor shall any patent 
be rloclatfHi invalid by reason of its having been first patented 
or paused to bo ]>atciitod by the %nvefU<yr or his legal represeiUa 
tilts Of fisHtiffia in a for«ign (oimtry, unless the appluxttvon for the 
sout forugn patent was JiUd more than seien months prior to the 
tifun/ oj the application %n this countnf^ m uhuh rase 'tio patent 
sholL ht granted in thus country 

Hit words itahci/od in the above section were added by an 
Aniuiding Act of ird March 1897 In its original form the 
sdtioii piovidcd that no jierson should Ije debairtd fioin receiving 
i fMiteiit because the invention was first pattiiUd in a foreign 
iouiitry, whether ho was otherwise entitled to the patent or not 
I Ik woids othorwiso entitled to ’ inertly postulate that no other 
hai to the issue of the patent shall exist Ihe woids “by the 
niviutoi or his legal n proBcntatives or assigns safeguard tin 
invnitor to some extent against traud by third parties while 
tin piovisiou leqiiuing the apfdn itioii in tin United States to In 
lihd within seven months of the filing of tin foreign patent is 
inteiideHl to carry out the provisieni i of the lnt< riiatioiial Coiiveii 
tion It should be noted tliat the diiiation of an Anioneaii patmt 
ioi an invention already patentid aiiioad is no longer liiiiiteel 1»^ 
that ol the prior foreign patmt, but is gianted for 17 yeais fioin 
t he date of issue 

Patented arti( les aiei re^iuiied t<i hr nuiked us such either b) 
the woid ‘ patented, together with the day and tlie year tin 
patent was granted, being afhxid to the in eu when tiom the 
e liaiiieter of the aitie lo this cannot be eloiie by tiviiig to it, on the 
pae 1 ago e ontaining one or iiiejre of sue li articles a label containing 
the like iiotiee ariel in any sent for infriiigeiiieuit by a party failing 
so to mark no elamage^s sFuill be leeoveied by the plaiiititl, except 
on jnoof that the: deleiidant wis eliily iie)tilie(J of the uifringemont 
iiiei I emtifiucd alter sin h notice to nial e use, or vend the artie le 
so piteiiteel A ponilty ol not less than 100 eledlars is attaeheel let 
ialsely niaikmg or labelling irtnhs as patinteel 

W 111 fi thiough inadverteUK i aeeidtiit oi luistakL, ind withemt 
liaiieluli lit Ol deceptive intention a patintee hns elaiincd moie 
than lu IS entitled to, his patent ls valid toi all tint paitwhuh 
IS tiuly and )ustly bis own provideel this is a Tiiateiial or sub 
slant lal |>ait ol the thing patented and tin patentee oi his hens 
en assigns on payment of the prcs«rihed lee (ten dollais) disclaim 
the suifilusago lln disclaimer must be iii wilting and attested 
b\ one OI inoio witrusses , it is roeoriled in the I ateiit Ofllec, and 
IS the loaiUr eonsiderod a part of the original 8 ]m e itieation Hut 
no elise laimcr atloets any action fieneliiig at the time of its being 
tihd ox( < pt HO far as may relate to tin ([ucstiou ol unieasonahle 
negloet eir delay in tiling it 

In the samo circumstanee^ or where a patent is inojKiatieo oi 
invalid by reason of a defective or iiisutluunt sfiociheatioii, the 
patentee may surrender Ins patent ind the Commissioner ot 
l*di Ills may, on the application of the patentee and on payment 
ot a feu ot to dollars issue a new pibnt in iKeoidanco with the 
ame nde<] spec liieatiun 

Lhuifiuuf (law of 12th Novembei IS‘' ) - flu teini is 3, 6, oi 9 
yeais it the option of the applicant liieie is an annual tax of 
- » dollars for ovoiy year of tlio jirivilegt Ihe invention must he 
woileid within a tune fixed by the t\uutivc and the working 
must not he diseoiitimiod fora year on pain of foifeitiuei Ihere 
IS no piehmmary examination as to no\e U\ 

/ f nezutlu (law of 19th Mareh 1000) Ihe tcini is 5 10 or 15 
\<ais Ihe tax is 250 francs (hohvirs) a )eai il the {latent is foi 
in aiveiitieeii or discovery and 200 finms (holivais) a year if it 
i< liteis to an improved process The le is no preliminaiy examina 
tioii as to nove Ity Tho invention must be woil tel within tho 
prnod fixed hy the grant and a )eai s discuntinuaiieu, unless tho 
in u lion iH justiliod, entails forfeitiiie 

(\u ) Inin national Patents — lln International Con 
viiition jeir tho jirotedion of industiial {nojierty %\as 
signed at i*ans on JOth Mareh iSh ) the necessary ratifi 
( ations wiu exchanged on 6th Jniu 18h4, and the Cbnven 
tion came into force a month latoi IVovision was made 
l>y sti turns 101 and 101 of tho Patents Act, IS83, for 
e inying out the Convention in (heat Ihithin by Orders 
in CkMincil, applying it from time to time to (a) British 
jiosse ssioiis whose hgislitnres liad made satisfactory 
anangunents for the protection of inventions patented in 
( treat Britain , (5) foreign states with which the Sovereign 
had mtido arrangements foi thu mutnal iirotectioii e)f 
inventions 

(a) The following is a list of the Ordtis in Coum il issued under 
the tirst category and now lu fonc a|>plyiug tho jiroMSions of tho 
Patents Act, 1883, § 103, to llritish possessions — 



Pate of Order in Council 

New Zealand 

Queensland 

Tasmania 

West Australia 

February 8, 1890 

September 17, 1885 

April 30, 1894 

May 11, 1895 


(b) The following is a list ot the Orders in Council issued undei 
the second category and now in force applying the provisions of 
the Act of 1888, § 103, to foicign states — 


Foreign State 

I)Ht< of Oidei 111 CounclL 

^ — 

^ 

Belgium 

June 26, 1884 

Brazil 

June 26, 1884 

Ueiimaik (intluding tho iuiioe 


Islands) 

November 20, 1894 

Dominican KepuMu 

October 21 1890 

, irante 

June 26, 1884 

Italy 

Juno 26, 1884 

October 7, 1899 

Japan 

Moxko 

May 28, 1889 

Nethul ukK 

June 26, 1881 

(hast Indian Colo 

iiios) 

November 17, 1888 

(f uia^oaaml ^lui 


nam) 

May 17, 1890 

Paraguay 

Siptfmber 24, 1880 

Poi tug il 

Juno 26 1884 

Strvia 

June 2b, 1884 

1 Tunc 26 1884 

Spain 

Swtdtij and Noiwa> 

Tuly 9, 1885 

Swit/ubiiid 

Tune 26, 1884 

1 unis 

lime 26 1884 

United Stalls 

lulyl2 1887 

Uiuginy 

September 24, 18S() 


I Under the powers of the foreign Junsdietion Act, 18^)0 
' fienalties have been imposed on British subjects com 
1 nutting oftencos against the Patents, Ac , Acts, 1 883-88,. 
and the Oielers in C^ouncil issued thereunder, in Afru i 
hast Afiua, Muroico, l*ersia, Persian toast, and Zannbai 
An Intel national Buieau m connexion with the Con- 
vention lus been established at Bern, where an ofheiul 
monthly periodical, La ProprieU Imlustnellt^ is published 
(Jonfcietiecs were held under the Convention at Bonu in 
\pril and Miy 1SS6, and at Madrid in April 1890 At 
the lattei (onfeience an important article was adopted, 
uneler which it is h ft to each country to define and apply 
“compulsory working for the purposes of 
the (Vmvcntion in the sense that it chooses In the year 
1898 time weie 261 aiijdit itions in Great Britain for 
patents under tho Convention 
AuiiiouiTiFs — In addition to tho woiks noted incidentally 
above sic Edmunds lateMs^ 2nd ed London 1897 Waiiaii* 
and WiiiTAMHON Patnits^ London 1900 l<uosi, Jaient Lav 
ami Practirf, 2nd <d Loudon 1898 Tfriuii, Letters Patent 
Ird ed London 1895 Cunynchame Patents^ London, 1894 
Lawsov, Ihe Patents efr , ActSy Srd ed I oiidon, 1898 For the 
old law Wfiisui, Patent Cases Loudon, 1844 , Hivdmarsii 
JatentSy London 1810 and tho very valuable larliameiitaiy 
Kcfioitsoi 1829, 1851 1865, 1872 Gordon, Monopolies by Patents 
London, 1897 (iouid and 1u(KKR, Notes on Lu SUU of ihe 
U S , vol 11 (1887 97) Robinson, Patentsy 3 vols Boston, 

USA, 1890 A\ HITMAN PateTit LawSy Washington 1871 , Law, 
CopsfrtqlU and Patent I axvs of ihe United 'states 1790 186b, New 
York, 1866, Citrus Law of Patents 4th ed Boston and London, 
1873 Camirell, U Patent Ltfstem a History Washington, 
1891 (a W r) 

Paterp Walter Horatio (1839-1894), Fnghsh 
man of letters, was born at Shadwell, 4th August 1839 He* 
was the second son of Richard Glode Pater, a medical man, 
of Dutch extraction, bom in New York Richard Pater 
moved to Shadwtll cirly m the century, and continued to 
practise there among the ]K)orer classes He died while* 
ins son Waltei was Mt an infant, and the family then 
moved to Enhtld, whcie the children were brought up 



r A T E R S O 

III 1853 Walter Pattr was sent to Ivings School, CanUr 
bury, where ho was early impii ssed by the 'esthetic lieauties 
of the cathedral These associations remained ^ith him 
through life As a schoolboy he read Modern Painters^ 
and was attracted to the study of ait, but he did not make 
any conspicuous mark m school studies, and showed no 
signs of the literary taste which he was afterwards to 
develop His progress was always gradual He gained a 
school exhibition, however, with which he pioceeded in 
1858 to Queen’s College, Ovfoid Ills undei graduate life 
was unusually uneventful , he was a shy, “reading man,” 
making few friends Jowett, howevei, was struck by his 
])romise, and volunteered to give him j)ri\ate tuition Ikit 
filter’s class was a disaiijKUiitnu nt, and lu only took a 
aeeoiid in Litei e Ilumanious in 1852 Altei taking his 
degree he settled in Oxford and read with private piijnls 
As a boy he had cherishtd the uk i of entering the Anglic in 
Church, but, under the influcnct of his Oxfoid reading, 
liLs faith in Christianity becaint shaken, and by the time 
he took his degree he had thoughts of graduating as a 
Unit man minister This ]no|ect, too, he icsigmd, ind 
when, m 1864, he was eleited to a fellowship at Brasenost, 
la liad settkd down easily into a univeisity (areei But 
it wis no part of his ambition to sink into academic torpoi 
With the assumption of his duties as ft How the sphere of 
his interests wident d ia])idl} , he betaine icutely interesltd 
in liteiatiire, ind even begin to wiite ai ticks and cii tic isins 
himself The Inst of these to be punted was a biitf cssiy 
upon Coleridgt, which lu eontriiiuttd in 1866 to the 
Westmiiuler Rivicw A few months litir (Tanuaiy 1867) 
ap[)eaied in the sime review Ins now well known cssiy on 
Winekelmann, the fiist expression of his idealism In tlu 
following yeai his study of “ Austin t it Poctiy ” appe ircd 
in the Foifmqhtly IhvieWy to be silt t ceded by essays on 
Lionaido da Viiiei, Sandio Bottitclli, Puo della Miiandula, 
and Michelangelo These, with othci studies ot the 
sime kind, weit in 187S tolltettd in his tn tht 

Jfisiori/ of tfu Renaismiire Patci w is now the centre ui 
a small but vtry intt lesting eiielt m Oxfoitl Such nun 
IS che rished estlu tie t istes we i e naturally drawn to him 
and, though always retinng and, in i sense, remote in 
manner, ho was temtinually spreading his inlluence, not 
only 111 the uniieisity, but among men of letters m London 
ind elsewhere The little body of Pie Ibiphielites wtio 
among his fi lends, and b> the time tint Mamun the 
ap[Kared he hid (pule a follow mg of disciples 
to hail it as a gospel This fine ind polished work, the 
elnef e)f all his eemtributions to literatuie, was published 
<.arly in 1885 In it Piter displ lys, with jierfeet-ed fulness 
ind loving elaboiation, his ideal of tlu estlu tie life, his 
cult of beauty as ojiiieiseel to bire ascetic ism, ind his theoiy 
•of the stimulating effect of the ]uusuit of beauty as an 
ideal of its own In 1887 he jniblished Por 

tnut% a senes of essays in phileisophu fiction, in 1889, 
Appreciations^ with an Essaq on Stt/h m 189 3, P/ato and 
Platonism, and in 1891, The Child tn the House Ills 
Greek Stiidns and his Mihcelfaneous ^Studies were collecteei 
posthumously m 1895 , his postliumeius romance of Gaston 
de Latour m 1896 , anei his Essays funn the “ GuardmiC' 
were privately printed in 1897 \ eolketed eelition of 

Patel’s works wis issued in 1901 Patei (hanged his 
residence from tunc to time, living sometimes at Kensington 
and in different parts of Oxford but the centre of his 
work and influence was always his rooms at Brasenose 
Here he laboured, with a wonderful jiarticulaiity of care 
and choica, upon perfeetmg the expression of his theoiy 
of life and art He wrote with difheulty, correcting and 
recorrecting with imperturbable assiduity His mind, 
moreover, returned to the religious fervour of his youth, 
and those who knew him best belieied that had he lived 
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longei he would hive lesumed his boyish intention of 
taking holy orders He wis cut off, howeiei, in tlu 
piime of Ins ]»owtiK Seized with iluunuitic fivti, he 
rallied, and sank again, dying on tlu staiiease of his house , 
m his sister’s aims, on the morning of Monday, 30th Inly 
1894 Pitei s nature was so rontemplatne , and in a way 
so tentied upon lefleetion, tint he neier ]Kiha[>s give full 
utterance to his nulividnalilv His pceuluii literaiy styk, 
too, burnished like the smtaee of hud metal was too 
austeiely magnihce nt to be a)wi\s pnsuasne Hniee his 
death, Pater has exeicised a remark iblt and a gieoeing 
influence although this inu«t alw ivs bo lostrutul to those 
who have themselves some tiling of his < wn loee f(»i beauty 
and the beautiful phrase But the eumuhtiv- ruhnesa 
and sonorous depth of his langiuge h iriuoiu/e d intimatc1> 
with his deep inel cinust pliiloseiphy ot hit , uui tlit)st 
who can symjiathi/e with i Turious uk ilism will \lwa\s 
find inspiration m his since le ind sustiiiud d( to 
“burn with a hard, gem like Iknu ,” and to live m hnnion> 
with the highest ( \ vn ^ ) 

Patersorii a city of New Terser, USA, e ijutal 
e^f Passau county, in the northeastern put of tlu stite, 
on tlu Pass nr rivei at tlu falls, at an altitude of 19 > It ( t 
It IS entered by tlu Moms cjuiil, and the Deliwiu, 
Laekawinni, ind Western, the Ij-u, aiul tlu New I oil, 
Susepiehanna, and Western railwiys It is built putly 
upon i ])lam, from whuh it stietehes u]> the slopt s of tlu 
hill rounding hills Its plan is irregul ir Jt is divide el into 
eight waitls, uul its vvate r sup])ly is obt lined b\ ]uiinping 
fiom (he iivei It is well scweied, but lew ol its stieets 
are ]>aved, exeejd with maeadam P issue 1 alls 72 feet 
in height, fuinish imple witer ])ovver, uul luive lueiueed 
the cone ( ntiat ion ol m uiiif le tines lu le Ikhison is tlu 
eentie ol silk maniifactuie Tn 1900 tlu eeiisus < imiii 
eriteel 995 m inufactiiring e st iblishinents, witli i te»t\l 
eapitil ot 1^11,510,481 The} eiriplu>eel iO 190 hinds, 
ind the pioduet was valued it 1^52, 287,975 Ol tins 
luge totil almost exactly one hilf, oi ^26,006,156 con 
sisted of silk goods In this industry tluie were 136 
e st iblishinents, with a eapitil of $19,025,561, emj)loMng 
15,943 hinds Of the other ininufaetuies foiuieii} uul 
iuaehine3 shop pioeluets weie vihied at $5,906,517, elveing 
uul finishing textiles at $ 3 8 3t>,409, md milt lu]uois 
at $1,859,5 37 The assessed vilnition of le il ind jm 
sonal jnopeity m 1899 was $17,575,56 3 tlie net debt, 
$3,4 35,820, iiiel the tix i ite, $2 j pti $1000 I’ojmli 
tion (1890), 78,347, (1900) 105,171, of whom ’>8 ye)! 
were foreign horn and J 182 lugioes 

PateVi Janet Monach (1842 1894), i ngiish 
vocalist, w IS bom in London, 1st M iv 1842, her maiden 
nimeljeing Whyteiek She had a fine ilto voice, wliieh 
de velojied into i coiitialto, uul she stiiduel singing undei 
r W iss, Pinsuti, and Mis Siiim Beeves in siieeession 
Miss Whytock’H first ippearanre, as a ehilel, was nude it 
J3iiminghaiii, and he i fust rrguhu e iigagenieiit was in 1865 
in the iirovinees J lom 1866, in whuli year she sing at 
the Worcestei Festiv il and married Tohn ]\ite> i bass 
singer, she wis rerogni/ed as one of the leading eontialtos 
anel on the letirement of Afme Sainton l)oU>> in 1870 
siieteeckd he^ tlie prime favourite of tlu !»ublie wlutliei 
in oratorio or in laill id innsie She toured in Aimiie i iii 
1871, sang m Puis in 1875, and in Austialia in 1890 Mie 
kept her leiding position until within a very shoit time of 
her deith, whuh look jilaee at Sheflielel, 28t]i J ebiuary 
liS94, after she liael imt too severe i strain upon her 
jiowers in order to give an eiuoie to an iin|iortunate 
audience Her voice had great powei, sweetness, and 
compass, and she had i true instine t for the amount of 
dramatic effect Ihit was legitimate on the conceit platform 
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PATHOLOGY. 


T Oenfrai 

T HL outHtariding feature in the history of pathology 
during tI)o lOtli century, and more particulaily of 
the latter half of it, wan the comjile tioii of its rescue tium 
the thraldom of abstract idiilosoph}, and its ckvition to 
the dignity ol one of the natural scienees Our foie 
fathers, it one may ventuie to eiitid/e tlnin, were too 
impatient Influenced by the prevailing ]>liilosophy e>f 
tlie <1 iy, they interi»reted the phenonu n i ot disiiiso through 
its lights, and endiavouied trom linu to lime to reduce 
tilt study ot p ethology to philosophital order when the 
%ciy dements of jihilosopliK d order wtic w inting The 
pathology ol the pusint day is iiioh moocst it is con 
tent to liboiii and to wait WliaUvtr its fuilta may lie 
— uid it IS tor our sikkssois to judge of tliese — there is 
this to be Slid in its favoiu tint it is in nowise dogmatic 
The (loipKiKc ol flits apjKals to thi stientifK mind now 
adiys miK li more th in the issertion of inuli and unproAcn 
])iineipl( s 1 lie i ompkxily and mysteiy of k turn inluiint 
in living mittii liavi jnobibly b(tn accountable for iiukIi 
of the V ignt jihilosophy of disease in tin pist, and have 
fiiinishcd oiH 1 C ison at leist why jnthology his been so 
long in iHsirtiiig its indcpcndeuui is \ science Ihis, 
indeed, Jiolds good of the stinly of biology in generd 
There iro otlu^r factois, however, which have kept path 
ology m the backgiouiid Its existence as i science could 
never have Ikcii locogni/ed so long as the subjects ot 
]»hysics, clieinistiy, iiid iuology, in the widest aceepta 
tion of the teim, icmamod untvoUid Pithology, in 
fact, is the child of this an(estr^ it licgius where they 
end 

Since tlio arti( l( m the ninth edition of the Encydopiedta 
B)iiann%ca was wnttrn juogross in tlic study of jmtliolo^y has 
hocin gn ally lai ilitatod hy the' intiodmtion of imjnoved 
R»i>ent inotliods of 1 o( linupuj I'hu c ci taiiity with whidi tissues 
progreaM j jjj ^ when living 

and tho dolnaiy with winch they can he stained ditlc icntially 
liivo boon thci means of ojm inng up a new woild for exploration 
1* \poninontal pilhology has he nc tiled hy tin use of antiseptic 
sill goi y m open at ions upon animals ainl by tin adoption ol enact 
me tliods of roc oi lin,., w hilo tho omploynic nl ot solid c nlturc* nudm 
in haetc iiology the? piodiic t of Ivoc h s It rtilo gc inns is n sponsihk 
lot a groat ])ait ol tho oxtiaoi linaiy eh vtlopmont which has tal cii 
plat o m this (h part mont of pal holo^ic al rt si an h 1 ho disc ovt nos 
mado in jiitlndogic at hai toiiolo/v indt3id, must bo held to ho 
among tho most hrilliaiit of tln^ ago luaugurutod hy f^asttuis 
tally woilv piogicHs in this snhjoct was lust maikcd by tho tlis 
covory of tin' ]»arasito ot anthrix and ol thoso orgauiHins prodne ti\o 
ot towlchohia and soptic tlistuiso Thou follow cnl Kochs gioat 
rovolation iii 1S82 of tho haiilliis of tuhc'rc lo (Kig 5, Plate III ) 
suit 01 (ltd hy tho is(datmn ot the organisms of typhoid, cholera 
dijdi therm (big 6 IMuto 111 ) at liiioinyc osis totanns &t Tho 
IvIiowIcmI^cj wo now possoss ol tho cause's of immunity from con 
tagions clisiast' his i»'siilt< I from tins study of pathologieal bac 
tcuiology and the piosot ition of that hraiicfi of triatniont known 
as ‘ s<r»m tlni ipcutns at tho hands of lioux, Beliimg, Pdiiluli, 
and otlnis has alsi» t'dlowc I upon it accompanied by momentous 
piat*ti(al isMuos Hoforo tho disoovory of the baeillus of tulicrc lo 
sciofnla ainl tnlunuloss worn rogarded as two distinct disease's, 
and iL "as supposod that tho scrofulous constitution could ho 
distmguishod frcmi tho tulM'iculai It wa.s always felt however 
that there was a « l<»s(t Ixind of rclationshin between them Iho 
fact that tho tuhc'ulo hu dlus is to bo foiuni in tho lesions of both 
lias sit at ic'st any nnsgiving tin the subject and put beyond 
disfmto tho taet that s«»eilltd serofulous allot turns are^ simply 
local mam festal i turn of tubtuulosis A knowledge of tho bac 
teiiokigy ot scrotnlous alUctions of bone and joints such as 
canes and gcdatinons ilegeinriton has shown that they also are 
tubcionlar diseases that is to say diseases clue to the jMesciice 
locally of the tubcic h buillus \t a vtrj early jx'riod it was litld 
by Virchow that Iho largo chces) masses found m tuberculosis of 
tlic lung arc to bo n^gardtd as pneumonic infiltrations of the 
air vesicles Thoir pneiiinomc nature his been amply substantiated 


in later times they are now regarclcnl simply as evidence of 
]>ueumouie rcmetion to the stimulus of the tuberc le bacillus The 
caseous necrosis of the implicated mass of lung tissue, and indeed 
of tubercles generally, is held to be, m fjrcat mciasure, the result 
of the nc3(iotic inifuenco ot the secretions from the bacillus 
Tubercular pm iiinoma may thus be looked u|K)n as conit>arable to 
jmeumoiiia excited l)j any other specitu agent (Ing 3, Plate II ) 

In tho seventies, feeling ran soiiicwhat higli over the rival 
doetiiiios concerning tlio oiigin of pus corpuse les, Cohnheim and 
las school maintaining that they were derived exclusively from 
the blood, that thesy woio leucocytes vchicli had emigrated through 
the walls of the vessels and fscajMcl into tho sunounding tissue 
spaces, v\lnlo Strieker and his followers, although not denying their 
origin in part liom the blood traced them, in considerabm j)ro]>oi- 
tion to the fixed (krnciits sue li as tibrous tissues and cndotlielia 
Our ]>reHent day knowledge piompts the aclojition of a middle 
course htlw CPU the two tluoins jlit cells found in an intlamcel 
iiait are undoubtedly drawn from both souiccs, hut while the 
blood leucocytes have a great tendency to hi tome fatty and to die, 
thoso cells derived from the fixed tissues incline inoie to organi/a 
iion , the Utter arc in fact, tho source of the cicatiix which 
follows upon the cessation of sujipuration (Figs 7, 8, and 9, Plato 
III ) Organ iraticm and healing have been keenly imiui red into 

with results which seem to point tho lesson that all methods of 
healing aie to be icgaidod as c xlciisions ot the natural phenomena 
of grow th N Ol nul c ^ tologj ol late , has become a sc ic nee of itself, 
anti has had a duett htanng upon that whu h is pathological 

At no tune has so much been clone to advance oiir knowledge of 
diseases of tlic nervous system as duung the last thiityyeais of 
the 19th fcntuiy The lo< ali/ation of function in the c crebral and 
in tho cerebellar coitcx has douldlcss been the main cause ot this 
progress and has jirocctded pan passu with an extended insight 
inlc) the stnictuie and connexions of tho ]>arts coiiconicd Tho 
jMithology of aphasia as woiktd out by a eomhmation of the 
ex])enmcntal the j'vtho logical, and tlio anatoinicil lines of in 
ciuiiy is a tavouia))le example of vcliat has been accomplished 
iho oiigin nature, aiul projiagation of ncojdasnis of all kinds, 
es|)etially of thoso which aie malignant aie engaging much 
attention Tho tendency has been to ic for these hack to tho 
influence of parasites, — a view however, wluch has not met with 
universal aeccptaiue Much liglit his been throve n iijsm tho 
functions and diseases of the blood forming glands The oiigiii 
of the eoijmseles jireviouslj a matter of so much diflertiite of 
opinion, IS now jirctty faiily set at list, and has pioved the key 
to tho intcrj'utation of the pathology of many diseases of tho 
blood, such as tho ditfcrcnt toims ot amerhia, of leiKocythRnua, 
kt Iho tie It tenons uiflueiicc of high blood jiressiue has engaged 

the attention of I'hysuians and ])athologiBt8 m latoi years, and the 
coiieliision ai rived at is that dthough it may aiise fioni accidental 
causes sueli as inaleomposition of the blood yet that in many in 
stances it is a liereditary or family defect and is bound up with 
the tendency to gout and eiriliotic dcgcnciatioii of tho kidney 
riu patliology of intra eaidiae aiiei vascular niuiinurs has also hc^cn 
incpiued into t xpeiimcntally the general imjiiession being that 
these ahnoimal sounds result in most casts at least from tho 
pioduelion ot a soiioious lic^uid vein Pneumonia of tho croupous 
type has boon proved to he, os a lule, a genu disease, tho nature 
ol the germ varying according to cirt umstaiieis The structural 
changes oct ni ling in the biouelii in e atari lial bionehitis have also 
been ascei tamed and as in the ease of pneumonia have been 
shown to b(3 frc'iuontly excited by the presence of a miero])hyte 
1 ho ve xtd question of tho tiiagnosm of diphtlu iia is now a thing of 
the jiast cjuito irrespective of the natuie ot the an liomieal lesion 
tho finding of the diphtlu iia bac illus on the jmu t atlc c tc d, and tho 
uioenhihility of this iijwm a suitable fiesh host, aro tho sole means 
l)y which tho diagnosis can be in ide ctilain 
Tho t>ait played by tho thyToid body in the intoinal economy 
ot tho organism has also received much attention rh(3 gland 
evulently excretes, or at any rate gets rid of, a eoitain waste pio 
dmt of a protcid nature which othenuse tends to aceumulato 
111 the tissues and to excite «eitain ntivous and tissue phenomena 
It wastes in the disease known as ‘myxadema, ann tho above 
piodmt gathers in the tissues m that disease, to such an extent 
as to give use to what has been teinicd a solid eedema It is 
questionable if the suhstanei in cjuestiun is mucoid The pituitary 
body probably subseives a like jmrjiose U hen the pancreas is 
exc sect m an animal, or when it is destroyed in man ny disease, 
giajie sugar appears in tho mine The gland is supjiosed to secrete 
a ferment, whieh being absoihed into the fioital circulation, breaks 
up a certain portion at lea.st of the grayio sugar contained m the 
portal blood, and so jirovents this overflowing into tlie circulation 
m general Tho transplantation of a piece of living pancreas into 








1 I Ml HI 



I I I I t iiln M t n ift \i I III I I / 

srii ill I il I 1 I V II III > I il II I I I II I 

M liii I Hull I I I I II III I J I \ t ml 

II I III I I I I f/ ( > Hill I III ( II I ii\ 1 

ti III 1 1 I il till I I ill 1 Kill II i 

t il I I I I I I il 1 I / III 11 ( II II I I I 

/ Iitll II I \ I I If Ml I I \ i ri I I I II 
y I I I \ 1 ( 1 I Him I i I < Il I II ( 1 oi 

IlHlI ) 



I I Dll] I I ( I I \l till II 1 ill 

II I I I il in H s I I I til t I III hi 

I (M (i ill il II ) 



I in s Oinmlmn HI lit il nriili mlluiimitioii 
<1 ^ 11 ill ^ III 1 mil I I 1 \ i| M 111 < \ t h 

1 11^ I \ III III s nil ( II iiti 11 (full (>1 111 til 

1 1 HI wli 1 w il! H \ I i 1 \ j. Ill iiiaf Ml (111 Ij 
til lul) its ( Olluill tllli i>MlhMlMl) 


7 


I I ( — Ilf Sill I I 
I Di| titli nil I iiM 
\ D I it I li| I III It 

I i ill I II III I I 
III I I I I III I I I 

I I I I H i Hill I / 

li| III III I I illi ill I I 

II ) III ill III < 

l\ II I il ( II ir t I III M 

I I II lilt III! i I I \ I I 

u 1 1 Mil I III III 1 1 

( t III I I I ii\ I I 11 

I ll II lllHl / l\ III] I 

\ I III lllllllr^ Il I 
( I I t II II II III / 

I II >11 I lllli ( H 
lull ) 



III I -< Mil III imi HI 
1(1 1 ( (It II II mint t 

ti II I I I 11 liim 
> t nil ill I I / II 1 
1 1 liitiii I ml m^. I 
iiiiinil 11(1 

Mi( 1 1 11 III ^ I I 1 1 1 (till 
I 1 1\ K < (Ml II HU 
'itmi 1 mill ihii 




GLNEEAI ] 

till tissues of an animal, thus rtudiud artilicially (iiabctu, is said 
to restore it to health 

Pathological (.lumistry has been it malleable thitlly for the 
knowledge wo have obtained of the iiaturt^ ol bacterial ijoisoiis 
( ertain ot these are alkaloids, otheis apjieai to bo albuinoscs Tlu 
imbliiation of Ehilichs chemical, or lathtr physical, theory of 
immunity has thiouu much light ufxm this itry intucato and 
obsfuic subject 

( ermany and b ranee have been in tlie van of piogiesa dniing 
the period undei eontomplation llu success of tin gicatpatholo 
gists of the Umteei Kingdom has bttn the result of inborn merit 
anti j)ersonal elFoit, rather than the outcome of a systemati7od 
imthod of training, uhtroas routinental nations have lecogni/od 
the im|)ortaneo ot fostering the subject by the endowment of 
lentios of researcli and the eepiipmeiit of laboratoiies In Great 
Ibitain, on the otlnr hainl pathologists have had, until quite 
htfly, to light the batth almost single banded 

Pathology is the science of disease lu ill its inauifestatious, 
whether structural oi fuuctioiul, piogicssivc or regressive 
In times pist it has Ikjcii the habit to look 
upon its splicie as lying ually within that of 
biology practical medicine, and hum in medicine moie 
puticulaily, as something tigged on to the 
truitmirit of hum tn disease, but unwoithy of Ixjing stuehed 
foi its own sake as i bunch of knowledge Such a view 
can lecornmenel itself to only the nanovvest of minds A 
heuing ind of leniisoan esseutiil lieainig, on the study 
of medicine it must always hive A system of medicine 
leiud u})on iny thing liut \ pitliologie il hisis would lie 
unworthy of ee inside lation Yet it in ly well lie asked 
whether this is the final goil to Ik limed at Our 
stalling point in this, as in all ekjiutmtnts of liiological 
study, must lie the biological unit, and it is to the 
iltei itions to which this is suh|ect, nndei varying 
couditieins of nutntion and stimulation, tint the seience of 
] lithology must i]ii)ly itself Min e in never be the only 
obpet ot ippc il m this inctuuy Ihe hum in orginism 
IS fir too complex to cnalde us to uuderstind the tiue 
signifieiuco ot elisoised piocesses Our ringo must 
(iiibiice i much wider aiea — mast eompnsc, m fiet, all 
living matter — if wo aie ever to ainve it i seientihc 
(ometition of what disease really me uis Hence not 
only must the study of our siil je c t inelude the 
disc ises jieculiir to man and thev Inghti iiimuls, but il oso 
ol the lowest foinis of iiiiinal life, ind of plant life, 
must held ei[Uilly worthy of ittention Modern 
nseirch seems to show that living juotoplasin, wherever it 
evists, IS subject to eertain laws and manifests itself by 
certiin phenomeni, ind that there is no bird ind fist lino 
lx tween what previils m the two kingdom i So it is 
With tho diseised conditions to which it is a jney theie is 
i wonderful eornmiimty of design, if the terra may lie 
used m such a seuso, between the dise ise s of animals and 
pi lilts, whieh lieeomes singularly striking lud inatruetive 
the more they are mcpiucd into Utilitaiiin, or jierhaps 
rather praetical, eousiderations have very little to do with 
the subject from a scientific }X)int of vuw — no more so 
than the science of choimstry his to do with the art of 
the manufacturing ehemist Tho practieil kanugs of a 
scionee, it will bo granted, are simply, is it were, the 
summation of its facts, with the legitimate conclusions 
from thorn, the natural application of the dita ascei tamed, 
and have not necessarily any direct relationship to its 
pursuit It IS when studied on these lines that pathology 
finds its ])ro|>er pi ice as a department of biology Diseisc 
as an entity, as something to which all living matter is 
subject, IS what tho pathologist has to recognize and to 
investigate, and the practical application of tho knowledge 
thus acquired follows as a natural consequence 

Since pathology is the science of disease, we are met 
at the very threshold by tho question MTiit is Disease? 
This may best be answered by defmmg what we under 
stand by Health What do we mean when we talk 
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of I healthy oigimsm' Oui ideas u]ioii tho subject aie 
purely arbitrary, md de^ieud uixm our everyday ex 
Fierieiiee Health is simply t/iot conditton of 
^ftiictinc aiicl f unit ion ulmlty on ejcaminatwn 
of a ^njficif'nt nninhti of ciamph^^ ive Jind to ht 
iomnione^t The teim, m fact, liis tho same sigmfieaiiee as 
“the normil ’ Disc ist we iiuy ddme, aetordingly, as 
any dejHiitiue fioin iht nomial stamlaiif of ^tnicfuie or* 
function of a ti^>on oi or (/an Tf, for mstiud, wo find 
thit instead of the iiatui d minikrot Malpighi in boitics in 
the kidney thtii iie only hilf tint iiiimbii, then wi ire 
entitled to siy tliit this ikhtt icpresdits disoisi of 
stiuetuie and if we Imd tint tho oigin is exiuting a 
now substamo, suili vs ilbuim n, wo < m iniiiii logually 
that its fiinetion is abnoimal Omi gi uit tbo above 
definition of diseisi, and (vtii tlie most tiivial ilKiritions 
from the nonnil must be h girded is diseisid ( onditioiis, 
quite iiuM]>oetivt ot whetiui, when stimturd, tluy 
inteifeie with the function of tlu jmt oi not ''I bus an 
aboitivo suix-rmimci iry liiigor miy not f luse if 

my, inconvenionee to the possessor, but nevertheless it 
must k leigaukd as t tyi»e of elisoise, which, trivial as it 
may ijijxar, has i profound iiuamng in phyleigeny iiid 
onteigeiiy 

Cfa'tsifiiafion Iiemi the fen c going it will bo gatheied 
that the jirobkms in jiathology au many sided mclrec|uiie 
to lie attackeel from all points of vintige , ind the flub|ect 
fills nituially into ceitun gi( it divisions, tho chief of 
whieli are the following — 

I Morbiti Anatom) 

(ei.) Naked eye Ol maeiosceipie 
(/>) Morbid lustolog) eir muro«co])ie 
IT Pathological Physioleigy 

1 n Pathogenesis 
IV iEtieilogy 
V Pathol e>gic il Clienustiy 

Tlie term ‘‘ Paiheigeiitsis lias nftroiiee to the goneratioii and 
devolopnicnt ot disease, and that of etiology, in its piosent 
hearing lias to do with its causes The iiso of tlu Urin ‘ Patho 
logual Plijhiolo^y imi> at Inst appear strange (or if we ddnu 
physiology as the sum of tlu iinunal fumtions of the body oi 
organism, it may bt hard to see how thoie eaii bo a physiology 
which IS pathological Tlu chUienlty lirwovti is inoro apparent 
than real, and in this sense that it we start with a diseased organ 
as our subject of incjuirv v\( can ejuitu projiorly and without 
committing a solof'isiii treat of tlu fune tions of tliat oigan m terms 
of its diseasod still e 

INHUI-Nehs WOllKINe l-OK hviL Ulois iiil One AN ISM 

(1) Malnutntwn — When the bloed supply is ontiiel) 
cutoff from a tissue, the tissue dies, and m tho act of 
dying, or afterwaids, it suffers eeitain alterations deiXJiid 
ent ujKiii its suiroundingH TTins, when tlm circulation 
to an exteinal jiart is obstructed coiiijilelely, as m the 
case of a limb where tlie mam aitory has been oecludt^d 
and where the mastomatie loiniiimiieationft hive not 
sufficed to continue the sujqily of blood, tho jiait boeomes 
gangieiujus, tint is to say, it dies and falls a prey to tlu 
organisms which excite putiefac tion, just as would hapixn 
to any other dead iriimal tissue woio it unconnected 
With the bod) leimentativo changes are set up in it, 
charac ten/ed b) the evolution of gas md the fonni 
tioii of jinxiiwts of suboxidation, some of which, king 
volitilo, account for the characteristic odeiiir In the 
foimation of these tlie tissues break down, and in course 
of time lose then c haractenstie histologic il features 
The blood siiffc rs first , its juginc nt is dissolved out 
and soaks into the surroundings, impirting to them 
the pmk hm so iliagnostic of comiiifncing gangrene 
Muscle and wliib hbious tissue follow next in order, while 
elastic tissue md bone aie the last to show signs of dis 
integration Ihe oil stpai ites from the fat-cells and is 
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found l>ing frit, wink the sul])hmettcd hydrogen tvohcd 

one of the j>roducts ot jmtrc faction reacts ii|«n the iron 
of the 1)1 o(k 1 and throws down a precipitate of sulphide of 
non, which in loiirsi of time imjiarts to the limb a range 
of colour (ommeiKing in green and terminating in black 
Tlie temjeerature at which the limb is kept, no doubt, 
f ivourH and hastens thi natural process of destruction, so 
til it putrefaction shows itself sooner than would lie the 
cast with a dead tissue removed from the iKidy and kept 
it a lower temjierature Nevertheless, gangrene is nothing 
more or less than the puticfachvc fermentation of an 
otunial tiHHue etill attatheA to the biAy If the amount of 
h<|uid contained in the tissue lx. small lu (juuitity, the 
part mummiliis, giving rise to what is known as ‘dry 
g ingn lie ” If the dead part lie jiioti eted Iroru the ingress 
of jiutrefactive organisms, howe\(i, it separates from that 
whu h IS living without the ordinary evidences of gangrene, 
and is then known as an “aHe])ti( slough” Should the 
]x>rtion of tissue deprived of its c ik ulation lx. contained 
m an mtiinil organ, as is so often the ease wheie thi 
obstnu turn m flu irtciv is due to emholism, it Ix^eomes 
converted into wliat is known as an “infarction” These 
infants vie most common in oigans juoviekd with a 
tciminal < irc ul itioii such as jiuviils in the kidney and 
spleen (Pig 10, ]^1 ite IV) The teiiiiinal branches of 
tlu II (erics su])j)lying these oigans do not anastomose, 
the i( fore, when emc of tliem is obstructed, the area 
n ligated by it dies from m ilnntntion Iking jnotceted 
lioni the lavages of tlu cngaiiiMiiiH whuh induce jnitrc 
I let ion however, it docs not Ixxome gaugienous, it is 
cmly will re the cjlistrue ting agent eontams these organisms 
tliat a gangieiious slougli follows, or, in the easci of the 
contaminating oiginisins beniig of a siipjmiative vaiicly, 
ends in the iciriiution of a so called “]»yemie abscess,” 
followed by lapid elissolutiou of tlu dead iissnc (Fig 
n, I'litc IV) In orclinaiy e ircumst inccs, where the 
ubry IS obstiucted by in agent free fiomsneh organismal 
e out imniation, tlu ]uil becennes liud uid well defiiud 
fiom tlu juicipitatum of the h])rinog(n eontaineel in its 
licjuids (coagulative luiiosis), and at a later jieiiod 
issunus a yellnw eolcmr Its eoiulition, in fact, comes 
In i( stmbie veiy c le)sely, if it is not identical with, the ease a 
turn of a tubeieulai nodule bximiiied nueroscojueally, 
it IS found to bo veiy granular and minute oil globules 
show tlu inst Ives within it, the result of a fatty tkge nera 
turn of its tissue elements Litei, it is absoilxd, and 
IS in tlu ( ist of ill Hiieli dead tissues left in the midst of 
living sui roundings, a])])aruitly by a double agency — in 
the first pi ice, l»y tlu histolytic influences of the tissue 
luiuids, and in tlu second jilaet, by the jchagocytal cells 
it its mill gin 

Wilt I ( the m ilnntntion ih the efieet of poorness m the 
cpulity of the blood, the results aie of couise more wide 
spieacl Ihes muscles suffer at in early jx*riocl they fall 
otl in bulk, and liter suffer from fatty degt lu i ation, the 
luait being ])iobal)ly the first muse lo to give way Indeed, 
all tissues wlu n uncle rnourished, cither locally as the 
usult of in ISC 111 mill, or generally as from some impan 
ment of tlu blood, such as that jirev ailing in jxiriiicious 
an i mia, U ncl to suffer fiom fatty degeiiei ation , and at first 
sight it seems soine3what nniaikable that uudornouiishtd 
tissues should develoj) fit in their substance (Figs 12 and 
1 5, Plate IV) The fatty matter, however, it must be 
borne in mind, is the expression of dissimilation of the 
actual substance of the jcrotoids of tlie tissues, not of the 
s])litting up of proteicl oi othei eaibouaceous nourishment 
Hujijilied to them 

A pait depmod of its natural iiorvc supply sooner oi later suffeis 
frcuu the clfocts of rnahjutntion Wlicn tno tngeirniius is divided 
(Majcnclu), oi wluii its root is oomj)ros 8 od injunously, sav by a 
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tuhtic iilai tiniM)ui the (ioniea be^ns to show points of ulc elation, 
wind), incicasing in aica, may bnng about total disiutegratiuu of 
the eyeball The earliest iiiteiprc tation put ujxiii tins cxiMjnmtnt 
was that the trojjlnc mflutnee of the nerve, having been with 
diawn thc^ tissue lailccl to iiounsh itscjlf, and that degeneration 
ensued as a < onsequciiee The suljscquent cxperuiiuits of Snellen, 
Sc-nfllthcn and more* lately, of Turnc i, seem to show that if the 
eyeball l>e protected fiom tne impingement of foieign particles, an 
aceident to whieh it is liable owmg to its state of aua^tboaia, the 
nheratiun may be warded off indc iiintoly Ihc bed sores whuh 
follow paralysis of the limbs are often quoted as ))iool of the direct 
trophic action of tin luivc suppl} upon the tissues, yet oven ben 
the evidence is somewhat contradictory htill, there are laets 
Wfliieh foi want of a bcttii explanation, we arc almost bound lo 
condude arc to be accouiiitcl foi on the direct nerve control thcor> 
Thus a fiaitiircd bone m a ])aialystd limb often fails to unite, 
while anoilui in the u]>]M)sit( sound limb unites readily and an 
nil dated suifacc on a paralysed limb shows little lualmg leaetion 
A salivary gland cb nciatcs when its nerve su])ply is cut ofl and 
till nerves hading np to flie symnn tneal sloughs in Raynaud s 
(hstasi have been found in an advanced slate of degoneiatioii 
(Alficck and Wigksworth) It is ]ust a epiostion, liowevci 
whdlni even in iiistanees siidi as thc'se, the nutritional iailure 
mav not he explained ii])on the assumption of withdiawal of tlie 
local vasomoioi control Theie m diis to belittle doubt not with 
standing that one* of the e liu f fune turns of the ne rve eoll is tliat of 
the projiagation of a trophic inlhuiiec along its axon A\ hen a 
nerve trunk is sepaiated fiom its cintial eoinuxioii tlu distil 
jKirtion falls into a stale of fatty degeneration (Walleiian or 
Hieondary eUgeiiLiaiion) That sj^oal trophic neivos bowcvti, 
exist tin oughout the body seems to be a myth It is much men c 
hkdy, as \dwoin alleges, that tie nervi-s which mfluoucf the 
thaUK teiistu fuiutiou ol auj tissue le^gulate thereby tlu nuta 
holism of the cells in epustion — m otlier words, that every nent 
serves isatiophu neive for the tissue it sujiplies It is a signifi 
cant fait that iiteqilasms toiitam very few nerve* libres, (.ven 
altlionr^li glowing luxuriantly, and thfre is a doubt wliethei the 
few twigs (outained in them niiv ne>t meioly have been diaggeei 
into the 11 mulst as the turnemi mass t xpindeel (\ oung) 

(2) ^Stn/A Deiiu/ It may nituially bo supposed tint 
as old igc is aiqnoai lu d the tissues fail to rcgouei ite 
themselves, so is to mike up feir tlu oidiiiary wc ii iiul 
tcai to whuh they iie subject, witli the H<ime icidiness is 
ill youth They lose also i eel tun amount of then ])ovver 
of iSHimil ition From both these cuises iccrtun shiiiik 
xgc IS liable to oeeiii, nujie (.viekrit in somu ])arts of tlu 
bejcly than in others ^I hus tlu brun fills oft lu bulk, ind 
the muscles litcome attenuated, uid lu no muscle is this 
more iiejtilile than m the castv of the heiit A teudeney 
to jngment ition dso develo])s in ecitiin tissues of the liody, 
such as the nerve ind inuselo eells As a result of these 
vinous sc mil degenerations, the functions of the body 
detoiiorite the fae ultics bccemic blunted, and the muscuhii 
umrgy of tlu body is below what it w is in earliei lift, 
wink tlu scenting glands in eertain instances become 
funetion illy olisolesecnt 

(1) OueruoiA — Ike eftcet of overwoik iijxm in oigin 
or tissue v iries in leeordance with {a) the jiaiticulai organ 
or tissue conteiiud, (4) the amount of nourishment con 
vtyed to it, and (r) the jxiwer of issimilation jKisscssed by 
its tells In the case of miisek, if the available nourisli 
ment lx suHicient, ind if the ] lower of assimilation of the 
niusek eells remain unimpaired, its bulk increases, that is 
to Hay, it Ix^comes hyjx^rtrojdned 1'lie hyiiertrophy in 
this ease is clue chiefty to the numeric il increase of tlu 
muscle fabres jiirtly to slight augmentation in their bulk 
Where hy|)ei trojihy of muscle takes place fi om increase d 
blood sup] >ly, as sometimes hapjx.ns, the enlargement is 
]>artly due to numerical increise, but chiefly to increase in 
bulk of the indnidual fibres (Zielonko) 

It may he advisable to define oxaetly what is meant by “liyjKr 
trophy '^as the teim is often iwed in a loose and insignihcani sense 
Mcro enlargement of an organ does not imply that it is in a state) 
of hypertrophy, for some of the laigcst organs met with m moihiel 
anatojny aio in a condition of extreme atrophy Some organs are 
subject to enlargement from dojiosition within them of a foreign 
substance (amyloid fat kc ) Tins, it need hardly be said, has 
nothing to do with hyjiertrojdiy , enlargement is simply one of the 
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attnbutes of a hypertrophied (tart li|*p^rtro|8y lu the scioutitic 
seime of the term may be dehned as a^glmdUion of parts uhere Uu 
nomiaZ balk of an organ or othor tissue u augmented universally by 
an additimal number or by increased dimensions qf Us tissue 
elements 

lu Older that the overgrowth ot aii organ may come under the 
<lo8ignaUou of “ hyiiertiophy, the enlargement must bo universal 
a local lutreaso of its tiasuo is known as a neoplasin (myoma, 
adenoma) When epidermis is oferwprkod by havmg to withsUud 
intermittent prossuie, as in the tpi if tools in various avocations 
it tertainly hypertrophies The pMlwire, as probably is the case m 
all overwork causing hyiiertro^y, must bo intcimittent , con 
tinuous pressure on any pari induces atrophy Glands, however, 
do not seem to sulier hypertrophy when overworked On the con 
traiy, they tend rather to degenerate Theie is no evidence to 
show that the liver, the ^lancreas, or a salivaiy gland ever becomes 
hyperti opined fioiu havmg int reased stiam put ui»on it , the first 
response of the liver to such strain is derangement of stiiuture and 
function The tompensatory enlargement of the kidney, when 
that on the opiKxsite side is lomoved expeiinientally or by disease. 
H often quoted as evidence of a gland becoming hypertropluea 
from overwork The enlargement here, however, is somethmg 
quite different from what occurs in muscle or epidermis it is 
ap|)areutlv unacconqiamed by meiease m tnie gland tissue, and is 
accounted for by distension of blood vessels and lymphatics 

(4) Continiious Over present e — The tissues of aii animal 
or plant are all under a certain pressure, caused, in the 
one case, by the expulsive action of the heart and the 
restraint of the skin and other elastic tissues, and, m 
the other case, by tho force of the rising sap and the 
restraint of the |)criderm or bark Under this normal 
amount of pressure they can live and grow But when 
ever, from any cause, the degree of piessure which they 
are naturally intended to withstand is surpassed, they fail 
to nourish the inselvos, become granular, die, and, falling to 
pieces, are absorbed This is what we see in a typically 
atrophic fiart such as a cinhotic kidney, a muscle withered 
by the pressure of a contracting cicatrix, or a tissue like 
that of the liver (Fig 14, Plate V) subjected to unduly 
great jiressure from distension of its own eapillarus 
((janotic atiophy) 

Here again it is ik ( tssary to dcbiio in htrn t terms what is meant 
by “dtiopliy <01 as niuio (iilargemont of an organ docs not 
necessarily signify that it is hyi)crtiophiod, so diminution in sue 
doi s not uocessai ily imply tliat it is in a state of atrophy , atrophied 
organs, as jiicviously lemarked, are sometimes much enlarged 
Atrophy is the diminution in nzr or partial cUUruclion of a part 
vjhich results from direct and cxmlvnuous over pressure where the 
blood supply is not dcjicient The iiressuro must be continuous 
otherwise tho iw-rl may bcconio iiypertrojihied Intermittent 
]>rcsHure exerted upon the e])idormiH causes it to hyiiertrophy, while 
(,,ontinuuu8 jirossun, sutli as that of a badly applied splint, will 
indue e atiophy Tlie soft toxtuio of an aneurysmal sao will cause 
atrophy of a haul texture, such as hone, so long as the piessure it 
exerts ls contmuoiis and tho over jiressure of the lie^taiic capillaries 
in regurgitant val\ ular disease of the heart will induce tho most 
typical atropliy of the liver colls lying between them Atrophic 
organs usually contain abundant blood vessels , the arteries of a 
cirihotK livir are relatively moio abundant than in health, and m 
the case of tin atioi»hy of the liver resulting from regurgitant 
valvular disease the com])TeHHing agent is the blood itself Heuco 
tho do^onoratiou from whuh the tissue siifTors cannot be due to 
doheiont blood supply, hut ajiparcntly, is consequent upon failure 
111 the tissue cells to assimilate the uounshnunt supplied to them 
on aec omit of the over pressun to which they are subjected This 
IS boriK out by tho actual degeneration from which the tissue suffers 
We liavo seen that when a tissue is undemouiished it begins to 
suffer from fatty degeneration This is not tho form of dogenera 
tiun found in truly atropine parts the c ell simply shrinks, falls to 
pieces, and is removed, without nec essarily any fatty matter result 
mg ftom the breaking down of its piotuplasni Atrophy is a true 
and distinct form of degeneration as distinct as any of tho other 
forms of degeneiation to which tissues arc liable 

(5) DeUterions Sunontvdimjs — There can be little 
doubt that all unnatural and artificial modes of life tend 
to deterioration of the |>owers of resistance of the organism 
to disease We sec it exemidified in plant life in circum 
stances which are unnatural to the life of the plant, and the 
prevalence of certain ( onstitutional tendencies among the 
inhabitants of crowded cities Injars evidence to the same law 


Man like othci annuals, was natiiially intended to liyid an out 
door life Ho was onginally a hunter and a tiller of the giound, 
breathing a pure atmospheie, living on a iiugal diet and oxer 
cisiiig his muscles Whenever these eoiuhtions aie infiinged, his 
powoiH of resistance to disease arc 1< shc ned and < 1 1 tain tench ni les 
begin to show themselves wbieh are goneially termed constitutional 
Thus tho liability to tubeiciilai luteition is far commonci in tho 
midst of a depraved population than in one fulfilling the iiruuary 
laws ot Nature rickets is a disiasct of gnat eitios father than of 
rural districts and syphilis is moie disastiuus and pi oti acted lu 
its course m the depiaved in In^iltli than in the lobust tattle 
kept within doors aio in a large pioportion of cast s tubercular while 
those leadmg au outdoor hie are miuh less liable to micdion 
Die iiiiprovemcnt whicli has taken plmo m tlu gciuial htalth of 
the inhabitants of cities dm mg iciiiit j ais, coiuiirieut with 
hygienic legislation is ample proof of the abovt asseitions 
The diminution in the number of deaths from tubcnulosis dmiiig 
the last forty to hfty years of the 19tb oontmy of itsdf piunts m 
this direc tioii Every living organism, animal and vi gc labh lends 

to maintain a normal state of lualth , it is when tlu natural laws 
of health are violated that the liability to distaso lugms to 
assort itself If, in these cirrumstaiu t s the food supply b< also 
msufheient, the combination of influcmts is sure, m (oms( of 
time, to bring about a physual deterioration of the laie C ertain 
avocations have a direct and imnudiatc mniienre in causing dis 
eased states of body Thus workeis in lead siifltr from the ctfuts 
of this substance as a ])oi8on, those who work m phosphoiuH art 
liable to necrosis of bone and fatty degeneration of the blood 
vessels and organs, and the many occupations in which dust is 
inhaled (coal mining, stone dressing stool polislung, Ac tigs 
15 and 16, Plato V ) are fraught with tho greatest danger owing 
to the destructive mflucnc e exerted upon tlu lungs by the inhaled 

i iartieles Among tho most dangerous of the last class (the pneurno 
mnioses) is perhaps that in which the dust ]>artioles take tho furni 
of finely divided fioostono, as m stone dressing and tho dry jKilishing 
on the grindstone of steel Ihe |)articles in this case sot up a form 
of hbrosis of the lung, which, either of itself or by rendering tlu 
organ liable to tuboreular infec tioii is extremely fatal Tho abiisi 
of alcohol may also be mentioned here as a factor m tho production 
of disease 

(6) Paiasitism — Of all external agents acting for evil, 
however, probably vegetable, aiiel animal mici o organisms 
With a pathological bent are most to lx. feared The sub 
ject iH cemsidered in extenso under Pakahuic Djhfasks, 
and the reader i» referred to that section of this 8ul)]ect 
for sfieeific information When we consider that tuliei 
eulosis, diphtheria, cholera, tetanus, typhoid lever, anthrax 
malaria, and a host of other contagious disease s have eae h 
been proved to be of }»arasitiral origin, an idea may be 
conveyed of tlie range of the subjee t The living organism 
may be regarded as constantly engaged in a warfare with 
these silent and apjmrently insigrnheant messengers of 
destruction and death, with the usiilt that too often the 
battle ends in favour of the attacking enemy 

(7) Heredity — The tendencies to disease are in greit 
part hereditary They probably cxpiess i vaiiation which 
may have occurred m a far back arieestoi oi in one inon 
recent, and render the individual vulnerable to the attacks 
of parasitic fungi, or, it may lx., heeome manifest as errors 
of metalwlism The psyehopathie, the tubeicular, the 
rickety, and the gouty constitution may all lx. transmitted 
through a line of ascendants, and only require the neets 
sary exciting agents to render them apjiaient A dis 
tinction must 1x5 drawn between the above and diseases, 
like 8y[)hili8 and smallpox, m which the contagion ol, 
not the tendency to, the disease is transmitted directly 
to the fatus m utero (see Heredity) 

The Celluiar Doctrine in PAiHOLoe y 

The cellular ijathology is the ])athology of to ehy , 
indeed, proteiplasm — its vital characteristics under abnor 
mal influences and its decay — will be legarded most 
likely as the basis of pathology in all time Its historj 
dates back to Vin how's great discovery When Virchow 
wrote, m 1850, ** every animal presents itself as a sum 
of vital unities, every one of which manifests all the 
characteristics of life,” he expressed a doctrine whose 

S VII 



514 

s\vay HiucL tbeu lus piaclK ill> litcn umntemiptcd 
somatK alls rqircstnt communititH or republus, as it 
\\u(, which w naiiit org^m und twnucH, but each cell 
Hues a certain lulcjiiomy and indeixiidence of action, 
and i \liibits plionomcna which are indicative of vitality 
still It niUKi 1 m iMiPiK 111 f«iu<l tluit tluH alJi^id aulononiy of 
a( tioii IS haid to 1 m loiimlid upon an < iroiioous HUpjwsition on the 
sup]>oHition that laih u 11 is strm tii rally, and, it may be said, 
huKlionall} h< ])aratHl lioni thow in its nuglibourhood It la 
w(ll known that in tin M^^otablc kin^dwai the protoplasm of 
om < ( 11 treqm nlly ovcrlbiwH into that ol ctlls adiaccnt — that there 
ih as it w<u, a continuous netwoik of piotoidasm (idiojilasin of 
Naf^tli) pravailuif^ throughout vegetable tissues rather than an 
aggre gatioii ot isolated units J lie name inie k omniiimcaiion pre 
vails between aeljaeeiit eells lu Home animal tiSHues and more 
)Mirti( ularl> m those^ whieh are pathological, as in the case of the 
• juthelial nils of cjiiuoi AsHumiii^,, with Sedgwick and others 
this amaHseel and hound conehtioii of the tissue s to he true, it 
wemld be neioesHary to rejeet the cell doctrine in jiatholog) alto 
gethcr anel to regard Ur living hftsis ot the oiganism as a ion 
tiiiuems HiiljHtaiiee whose paits arts h]iai»ahle ol living indcjM ndently 
ed tlie) wlioh Until however luithcj evideiito is foithe oining 
in sui»jM>it eel this syncytial the e)r> <it striic tiirc it weaild hi unwise 
to legaid It as estahliHheel sutheieutly tei e emstitute a serviceable 
weuking h\ potlie Nis heme leer the time being we must ae cept the 
assertion that the e e II le jne se nts Iho ultimate tissue unit 

'Jill onl> elefmiUeju of i eell |)trniiHsible at the present 
day IS tint of a imdtaUd of ptotoplasm 7 he cells 

Siructurt ^ inoibid pirts which are in a state 

ofpMiho- of a(ti\e vitality aie built ii]) of the same 
logical e oni[)oiients ih those found in normal tissues 
cetiM (Plate. I ‘) 1’hiis they aie piovidcd with a 
nucleus in tin midst <>1 whieh aie (hiomosomes, true 
nucleoli (plasineisenm s), and lu tknots (karyosomts) Insidt 
the nueleolus thiii nu> In i seeond liody known as the 
niuleoluoluH (Aiuibach) Within the cytoplasm are the 
0 uiulai boeius known is nneiosomts, and, cither l}ing 
within tile mu lens oi it euii side e>j it is the centrosoim, 
which, during initotu division, sjilits into twej, each half 
kcoming Huiroiinekel !)> in attrae tion s])here (astiospheio) 
destining tlu ])olai limits eil the uhroinatu amphiastci 
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1 t ell 111 a Hiatt e)I (hp^tiuiutiem anel ehioniatohsis the lii^e 
rotinehel ImmIv in the tell is a itiiicir puieisile 
, ( Polv line battel eull With multi ol noiinal si/t irising liom 

multiple larjoknutu division 

,, II l’ifi,nie uttei t lH with le stni|u, nutUns 1 ht atlTtutioii Npln n 
iinel e e iiliOHennt lu in tlu cv teiphvsnni in tin iiiij^hhoiii 
hnoel ol tlu nnt It us 
,, 1 lh]Hrtrophu nutloolus 

K lai„t tell with a sniKh nut It us luuhoh in t statt ol 

eh j^e lunation 

1 Mnltinmhattd giant etll tlu iinelei small anel ]no«tuttel 

aiuitotu ullv 

M Kaivokiiutu llguu Ihi one itntrosonu ninth laiMi thm 
tlu otlui 

, Is (til in ]iroi.tss of kirv>kin«tu division with ittcntion of tlu 
line leeehis during eiivislon 

, O -Division e)l tlue multiolus unel formation ol niuhai platt 
Iho inultolus IS tlonf.}vt(d and its longest nnasimmtni 
Ills in tlu dircetionol tlu iqnatorial jdaiit'i of tin niirlons 
, V Division ol tlu niulciohis bv oloiigatiou i oiistric tion and 
ecpillate nil tlivision ot tlu mickiis 
Q Division ot tlu nn< bolus without anj evidoncc of division ol 
tlu nucltus 

U Nut kus with inanv mu b e>li 
S -DiKHt division ot iiiK bus 

Multipk dirtut division ol tlu. nucleus 
\ - Nail likt mitkolus 
W -Fiagnuntation of the mu-bus 


[c INtRAL 

iScmie pathological celliij uuch as the giaut cells of tumours, 
ot bone, and those of tubercle, are^lioljniuc leated m some 
instanees they may contain as many tis thirt} oi more 
nuclei 'fho only evidence we have m pathology of living 
Htiuetures in which appaiently a difterentiation into cell 
body iiid nucleus dexs not exist, is in the ease of bacteria, 
but then there comes the c|uestion whethei they may not 
jiossess cliiomatm distribute through their su^tance, in 
the form ol metachroinatifj points, as is the c ise in some 
infiisoTii (Trichelocerea, Grubei) 

Iha mu Ieoh ot pathological m*owthH q , sarcomata) scmititmits 
vaiy in shajic They arc mostly round, but elliptical elongated 
ami nail shaped forms may bo mot with Ihey usually stain with 
acid amlino clyes, but occ^ionally lost this propoity and becomt 
soiihitivo to those winch arc basic a ti ansformatioii whicli i>robabl> 
indicatos a ntrogradi oi dcgenciatc state (Trainbusti) lluy may 
bo icxated citJui at tlic centre oi at tlu jieriphciy of the nucleus 
As a lulc they vanish during indiietl division Under tlu title of 
“Slumbci tells (iravvit/ dicw attinlioii to ttrtuin (tils which ho 
8U]»j)osts to exist in (onnoctivo tissiuH, and vvhuh aio invisible even 
with rcfmid mtthods of histologual dt munsiiatioii Ihey come 
into MOW only vvlun tho toniuitivi tissiu is Htimulatcd, and lit 
adiitiis iiial ilu ((11 niattiiil found in tlu rcgtiuiatmn of tondoiiH, 
&t , IS dtnvcd jMiilly from this souiee I^hilnh (hsdibed e4?rtaiii 
cdls of tlu hmo(yt( tyjx whuh au found in iioimal and 
jiartunlail) m juthological ciieumfitaneos in the hhKxl and eon 
ne<tivt tisMuis and winch lit iiaims ‘ Mast/cllcn The gianuJts 
within till 111 UK laigi and aio ba 80 ])liil in Kadioii They an 
luoscnt 111 (onsidc ruble nimilxrs in tim blood ot loiu otylluemia 
Thov have also bten found by Wiat])hal in clnoiiu inllaniinatoi v 
comlilioiiH ol tonncdivc tissue and in (aneors and ho HU])poses 
that tluy ail Hinijily (oniudivt tissiu tells altered by abiioimal 
conditions o I nutiition Undti tlu tith ol “Plasma tills Unni 
(hew attdiiion to ccitam jictuliar bodus found in lujms in various 
skin aflections and in granulations dluy an iclls ol round, oval 
]M)lygonal oi elongated sha]»t, whose jirotojiluKiu is nsiially frot 
fiom granuhs, anel stums inttiisd} with nuthylciu blue Tlu 
niidoiis IH plaetd c\e cntiieull}, tontains several large thromalin 
giauulos and is sunoumkd by a ehai aita Krom))edici traits 
the most of them to lymphotyttH sonu to iiolymoiiihems nucleate d 
kntoeyfes but states that they may bn oim tiinsfeirnud into con 
luttivo tissue ttlls 

Although tho methods of cell division prevailing in 
noinuil Htructures aie maintained gentiall} in those which 
aie p ithologic al, yet certain inodilications of thest methods 
lu more notuealde in the lattei than m the foinicr Thim 
in the neojdasnuta direct eell division is moie the inle than 
in healthy jiarts In ac tively gi owing iieoiilasmata, cei 
tainl> the indirect method ])ievails laigeJ}, but aoems to 
go oil side b} side with tlu clirect 

A (iiiious and inteusting modification of tlu indiKit method 
known as asymmotiual division ex curs fn qurntly in ijatlulio 
matA, sareomata &e (llansdiiaim) It consists in an unequaJ 
nunibei ot diromosomes jiassing ovci to i leh ol flu daiiglitci nueld 
so that one ina> Ixconu h> jxx InornatiL tho othei hypeichiomatu 
Whdi this hap|)dis the le suiting cltavago of the eytoplasiu and 
muhus is also imccjual Srvdal ixplunations have Ixdi given ot 
tlu iiuniung of tlu sc iiiigulaily diruinatie tdls hut that which 
most hnds itself to the faets ot the eiise siems to h that till) 
rojircsdil a eondition of abnormal kai^oihcxis 

In maii> jiathological erlls imdeigoing inelmet se gnu ntatiou 
ccutiosonus a]»jxar to be absdit or at aiiv lati do not manifist 
themselves it the jxiles of the m hroniatic spindle Whesn they art 
present that at one end of the sjundlc ma^ be unusually laigo, the 
uthci of natinal size and they may vai} in shape In jiathologiexl 
I ell div ision it happtms occasionally tliat tlie segmentation of thoc'^ 
plasm iH delajod lx yoncl that of the mil otic lu twork The daughtei 
nuelci maj liavei arrived at the anajdiase stage and have even gone 
the length of forming a niickai membrane without any eqiiatoiial 
deprcsHiun having shown itself in the eell bod > Sometimes the 
oeiuatoiial depression fails entile Iv and the separation as in some 
vegetable lells takes jihice through the con&ti action of a ex 11 plate 
Intramickar plexuses are not usually louud m giant iclls but have 
beion described in tho giant colls oi saieomata by Klebs and 
Hansomanii, and in those of tubercle by Baumgartui Some of 
tlio nueld within multiniie leated eills may occasionally be engaged 
m mitotic division, the others being in the resting state 

In the earlier accojited notion of direct segmentation usuallv 
known as the schema of Remak division was described as com 
moncmg in the nucleolus as thoreafte r spreading to the nucleus 
and as ultimately inqilieating the cell substance Tiambusti, 
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cunoualy, iiutls coiihrnutory evidence of tliia in the division ol 
<l11s in aauoma ContWTO| however, t6 the oxpeiioiico ot others, 
]u lias never found that &e attiaction spheres play an imjiurtant 
pai t in direct cell division, or, indeed, that they exeit any influence 
>vhatovei upon the moclmuism of the process. Whoio pigment was 
present within the colls (sarcoma), the attraction spheres were 
H presented by (pate eleai unpigmonted auas, sometimes with a 
eeiitiosome 111 their midst 

llFPAItt OF iNJUmtfc} 

Unlit mf hy ItitcnUm — After i lim u incision lias 

l»eon n\\(k with a sharp knife into the young stem of a 
plant, and the sevoied edges of the wound bi ought togcthei 
by the appluation ol pressure, the few cells which are 
ictually cut through by the instiument m making 
the incision die and are icinovcd, x number of iclls 
]ust siifhcicnt to till the gi]) is gciiciated from cells 
of X like natuie on oaeh suiface oi tlie wound, and the 
wound heals by their eoalesconee among thtiuselves and 
with those on the iminodi ite surfaee of tlie severed tissuen 
< Shatter Iv) After x like incision hxs kcii made into an 
unmal tissue, it the wound be kept fici from organisnial 

< oiitamiiution and the siiihuis plaeid in uciuate contact 
by piessurc, witliout Idood clot oi cvetss of lymph inter 
voning, exactly the suiio method of he ilmg is pursued 
in closing the breach of eontinuily Those (dls which 
hue been in)urod by the knife die ind aie absorlied, and 
i few new cells, springing liom the id]iceut white fibrous 
tissues orgaiii/e ind become intdwoven with the parts 
on oath side New (pidtiniK cells thiown oil fiom the 
old soon covci th( young eieatux, and in course of tune 
develop x horny Uyei (Fig 17, Plate V) In ( leh of 
these instant es of healing, the one fiom the iiiimil, the 
other fiom the vegetable kingdom it is only the tissues 
lying in the immeeliite provinnty ot the wound which are 
stiinuliUd to giuwth, those at even i shoit distance from 
the wound lemam uuinfiueuer d, and consequently in eacli 

< ise tin cicatrix is ixtromtly line so line, indeed, is to be 
scaieely visible even with tlu ud ol the mit loseoiH The 
ibove is the simplest imaiis of lualing, iiid is the ty|H 
njion which all rep in of wounded ])aits is eiler ted , it is, as 
will 1)0 observed, siinjily a nietbod oi giowth, in which, is 
111 all iiatiii il growth, eadi new tissue ehmeiit of the 

< leatnx is reproduced from its like in the pro-existmg paits 
Viiy othei appear incos met with in the heiling ol in injury 
lu ( i)iphenomena, and boar witness to in luteiruption m 
the iiitui il course of events lii the rase of the vegetable 
oigamsm, it is mainly the dee]) cambium layci fiom whuh 
the ic])irati\e ])arenchymi IS deiivi (1 foi tlu dosuii of the 
vacuity, while the cork eambium on tlie smfaee lenows 
the protec tive ( oveniig , in that of the luimal organism, 
it IS chiefly the white fibious tissue which furnishes the 
bond of union, while the e])iderims goneiated from pre 

( xisting epideimis grows ovei this as its n it in il investme rit 

White fibrous tissiu and qndditiis Iuim nion jiowor of ri 
geiiuiating than any oihei tissues in the adult body Sejiarately, 
or coniointly they repieseiit the matt rials out of whit h all cicatriees 
ind all hhrouB now lorniaiious aio t oiistructpil In hko manner, 
the cambium layer in jilaiits is tlio tissue of reaction The wootl 
K)f the tico has little jiowt i of regeneration bung eonijioscd mostly 
of cells whuh aio dead oi whose segmental capacity is oxhaustecl 
The few living cells it eontams may be stimulated to activity, say 
in grafting where the cut surfaces of scion and stoc k are brought 
into Ultimate contact, and its exjjosed vessels may become occluded 
by the ingrowth of tyloses, hut otherwise it sliows little ovideueo 
ol leaetion under the influence of a stimulus 

Uealnuf by Second Intenti<ytt — Should the wound of 
tho plant be larger than in the case we have supposed, 
iiid should the margins of tho cambium layer remain 
widely apart, as where, for instance, a branch of a tree 
has l)een lopj^ed oflf, numbers of complications anse, for 
here the floor of the wound is com^iosod mainly of wood 
and pith — tissues, as we have just seen, having a low power 


ol reaction Ihe cambium maigins aie tlius sepaiated by 
a space whoso flooi is ootuposed of mitenal in great ])irt 
useless m tho eftort at rej^iadr^ while tho abaciiee of any 
lasting protective covering oxjKises the wound to excessive 
damp and the nivages of piraHites 

Natuic so tai, teucK to I mieh a suriac o ii title lally by tho 
exudation of gum, lesiii turiKiitiui &e hut this can bo ol only 
tcmjMJiaiy c fiicai j, seeing that miii^ oi those laige wounds of trees 
taku jeais to heal The liouhii,^ is acc oiuplishod by tho gridual 
luicioachmciii of mw tissuo cluivui liom ilio cambuiin at the 
margin A euslnon liki jwwl of callus eom|K)seel of cells t a«(ahie 
1o those of the eambuim list sup at tho cijcuml unee iind giiuiu 
ally invests the i xpostd wood It flu < xposed wood be fluimountod 
l)y dood tissue, this may bocoiiu one ijksubsl by tlu cm loac lung 
callus, vtiy much as i pieico ot cb id boiio miy boconu em<> teci in 
the tiHHUtis of a living diiun il J he wound, iflu i tiiiu conus to 
leseimblo very closely an mdolcut ubn m man Tli floor is 
covered by dead or cl>nig unoi^un/ ibl« mitciials wilbout iny 
layoi ol rcgcnciativo cells, and ovci this natui illv tin ni)aritivi 
callus at tiio maigin luiis with difhcully, so tbaf it tends to u 
cumulate 111 a ])ad hi c rin„ aromicl tlu ip In flu c iso ol flu 
indolent ulcer this pad ol ealliis is ic}»r(ss( ntc d b> lbc» indui itocl 
ind elevated edge^ (Fig 10, riatc \ ) The floen oi sudi a wound 
IS ehwoid i)f any layti ot young growing e n itiiv (lenuuts tlu< 
tendons and fiseiii of underlying }Nirfs miy bo ixjmsed on it and 
tho sill faces of the so may bti eleaei oi dyjiig Ovei siieb a suilaee 
tliM ejnibtlium will not spread, and as a usiilt acciimnlalcs with 
ofhei (eommetivo tissue) rcjiaiativei maieiial at tho maigiii thus 
giving riHo to tho i>ad hko mdui itod « It is not until unden 
a])])! opt late treatment, sin Ii a snifaee heeotnos invested with 
cinlnyoiin eoniuetivt tissue ind is jneivideel with just suflitioiit 
vaseulaiity to aid m icj»air, that tlio weomel will e levso When tins 
happens, tho ejadoimis sjiuuds ovei tin youn„ eonnoctivo tissue 
layer eovumg tho Ibw, ind re assumes its original vocation as 
a proteetivee investmont 'llio elevation and mdmation of tlu 
maigin of tho wound, which, as lust said, aie c uistd in ,^roat pait 
by accumulatod i jndermis v inish as i toiiHoepu lu e , and the wound 
assume s i iinnei umfoim le vd (hi^ IS Flib) V'' ) 

WiitK X liigt gij) IS nude in in iminil tissue, xs, siy, 
by XU ni)iiiy, ind whcie tin skin and sub< iit ancons areolai 
tissue luve Ijceii u moved, tho exposed siii tue is liibk to 
tho same vieissitudis is in tho like ( ise m i ]>Iaiil llu 
floor m xy be constituted, m grext me asiiie, ot tissues of low 
vitxl le iction, siuh is musdo, the^ e pithelid niirgms an 
Widely ipait, and now tliat the sml no is bioken ind the 
nude 1 lying viiliieiable tissius ariel liejuuls lie t xpostd 
these lieeomc i pH> to destriietive vegetihh ]»iiisites 
The wound may 1 h toveied with lyni])!] oi blood e lot, but 
neither ol these his minlipowti of it sistmg geini invasion, 
xml luitli no e\ iiicstenl sulistxmes, imafuble of gemrxt 
mg fit itiix Hence they < ui 'jciwo only a tein])oriry 
and ephemeial ]»ui}>ose in jiroteetuig tin exposed surfaee, 
and when tho> lie in my epiintity within i wound they 
ratliei hinder thxn ud its Iiealiiig TJiey must bo lemovcd 
before the tiiie cicatrix foiming tlemeiits ol llu tissues 
can come into play 

like all jioious substaines (sponge, eldei pith, &e , hig Jl, 
Plate VI ), the clot may oe t as a fianu work oi iiiouM in which the 
future ueatiix is eiutt (big 20 J^hte VI), tliat is to say, iIh 
)) orasitits may be penetrited hy eomiietivo tibsue3 and blood vessels, 
and it may thus aid in tlu lualiiie, ol tin jjaid , but ot itse 11 it lias 
absolutely no luoio jmiw e r of ge neratmg tissue t ban coa ulate el w bite 
of egg, vvliieh it dose ly n s( nibles in comjxiKition \V lu ii blood e lot 
OI other extiaiuoiis mibblanei) has e oiiiplicate d and iritarehd the 
natural couise ol events, the n suiting ucatrix is uimeressai ily 
almiidaiit what ensues is an avowal on Nature s jrait of a tertain 
clumsiiie ss of j»ioe e dun it is not instine t of her be st e llort 

'^lu h ,.,aping wounds tend to granulate, and tho giamil itions an 
often regarebd as a provision for aidmg m orgam/ation (lig 18 
J*Iato V ) Tins notion is diamciiieally opposrd to all 
tho facts of pathology beaniig niion tho matte i A 
certain amount of vaHiulanty w of courHO necessary for 
organi/ation hut anything m excess of what is ahsolutily non ssar\ 
in all « iiciimatAiK es teiie s to favour ehsorgani/ation rither than to 
aid organization Tlu parts which heal quiekest iii the animal 
body lie thoso iii which blood vessols are oithe r absent (eoriica) or 
in which they in sparsely distributed (line a alba of abtloinen) 
Ineleed, tho aelvtiit of granulation loops as Hamiltoii has Mouj;ht to 
domonstrato, is piohably an accident of the pait, conditional upon 
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its suiftt(o rtstiamt having boon r< move cl, ami imuall}, whin at all 
cxubtiaui, Huch granulations aru the chief mtaiiH of retarding 
organi/ation In tlm healing of exiiosod wounds in plants, tluro is 
nothing exa( tly ( orres|Kmding to the granulating surlac o in aiuinalH 
rim VI SHI 1 h lu not driven out on the surface, jKMiHibl^ bieause they 
aie more rigidls bound to their suriouudings than the animal 
vessels are Still the imaiis by which vegetable callus is ioinied 
presints eeitain analogiis It begins in tlio soft bast and in the 
(mbryoiiit tiasin lying along the ulgc ol the wound namely, the 
eanibiuin Aieoiding to Hartig tin initiation ul tins e^llus 
pioduetion is at hist jmiely meehameal, and is eonsnpient U|Jon 
the piessiire i x< rted naturally on the sulyaeent jiarts being i educed 
In norinal e ireumstanees there is always a eeitain amount of tension 
in tin (Oitieal mantle, whereby a eonsideiablo pnssuh is ixeited 
njion tin eambimn Should tnispiessun belussemd b;y a wound 
iiadiing to tin wood, cell division within tin (ambium is aceelir 
atdl not only along the edges of tlie wound, but lor home elistaiic e 
aiound Ibis cell division proeeods most eneigitnally in tin 
diiietion of the suifaei ol the woimd, wlnii, of toursi tin ri strain 
mg (ountei pressuie is hast Masses of inw < alius lan hi seen 
jnotruding from bt tween lortexand wood m tin si i in uin statues, 
quite eomjiarabk to the luxuriant cdl tissue of granulations The 
plan of bulling b} gianulation or latlni in spilL of granulation, 
is eshentially alike with tliat known as Inaliiig b^ hist intention, 
and both are luilly i xtinsioiis ol natural growth 

hihroHLH —WliMi a diroiiu inllammatory pimiss has taken 
jHissesHion of an oigan or lit us say, lias been Joe itid in pen 
osteuin Ol other fibrous part there is a gnat teiuliiuy to tin 
prodvu lion of cn atncial libtous tissue in mass Pliiis it is laid down 
in huge quantily in urrhosis of the livir (tig I late VI) 
kidney or lung and reads u|>on the^ oigans hy e out i acting and 
indm ing atiophy 1 In teiiii ‘cinhosis er ‘Mibrosis is usually 
appliul to sudi a romlition of orgins that of “sdoiosis is used 
win 11 Hiidi a dt position of libious lissue okuis viitlun tin iintral 
inivouH sysbm (tig 21, Plato VI ) t nil and Sutton asserted 
that in jeartiiular states of body, and more i specially in the 
(onditiun assoiiated with eirrliotu 1 idiuy, such a libiosis biioiiies 
general, luiimng, as they alleged it does along the advintitia 
of arteries and spieaduig to their lapillaiKs liny supjiosid 
that it was ae( ompatin d ny a peiuliar hyaline thiekiiiiug of the 
attiual wall usually of the tunnu iiitiina and Inmi tiny termed 
the supposed disiaHid state dull no eapilhuy fihrosis, and ^avo 
the fibrous substance the name “hyalini fibroid Hiey Yield 
tliat the (urhotn kidney is simply a loeal maniti station of a 
general fibrous disiase llnii theory liovvevei has filhn into 
disfavour ol lali yiars 

Ol Mai i< NAM ^njoii\sms 

hm long it lias been susjiuted that malignant tumonis 
are eontigioUH, and tint tlio (ontagion dijxndh upon v 
Cmnctr nni ro jiarasite Ciscs ol tilt supposed trans 
foiLiue e)f eainen freun oiii indiMdiial to anedhu 
have bttii ]nit on rceorel fioin time to time, uid it has 
been alleged tliat sareoma has been sncussfulU tians 
]danttd into the tismits of animals of tlie same sjieuts 
Most of the laiietr cvjx iinients, liovvevtr, in tins direction 
liave jirovod negative Still, tho paiasitieal tlieoiy has 
gaiiitd a stiong hedd on tlio minds of pathologists, and 
has Ikch ii 5 mfoi((d l»y tho discovery of bodies in niietr 
tumours vvliieh aio not only alleged tei lie fiaiasitieal, 
but, it IS asst 1 tod, aie cafniblo of e ommume ating eaneti 
afresh to suitablt heists The bodies in eiuestiem (lug P, 
Plate 1 ) for the most jiart inliabit the cytoplasm of tho 
(pithihal colls, but aro also found in the nucleus They 
ail diseovcrod m gie itest aluindauce in tlio actively grow 
mg ]uits of the tumour, and in the so legions aro present 
Homotime s m almost ovi ly individual cell, and oeeawonally 
in gnat numbers in a Hiiigle eell Tu then youngest state 
they apfioar to lie louueled bodies which aro lofraitilej and 
stall difle^rontiallv with eeitain reagents sufli as Biondis 
fluid Later, they dtveloj) a double eontouied capsule 
with clear contents and a body whieh is genoially called a 
nucleuM A |Kculiai radiate ariangomont of then sub 
Htume 18 noticed oteasionally m haidened preparations 
Plmimer stated that he had cultivatenl them artificially, 
and tliat on inoculation ho produced an eruption of 
tumoiiis having an endothelial structure They have lieen 
referred to tho protozoa (Metchnikoff), but Plimmci looks 
uiion them rathei as being related to the sacchaiomyeetes 


Kussells fueliHiu bodies arc ^lecuhar sttuetuies — round, homo 
geiiOouH, and refiaetih --which occur m vinouH kinds ol neoplasm 
limy lango in size fiom about that of a coloured blood corpuscle up 
to SIX, eight, or more times as laige They probably have no 
» tiolo^l lelatiouship to tlie tumouis in which they occur, although 
Kussell supiKised that they weie tho infective agents in cancir 
They have vaiiously hieri supposed to be protozoa, degenerate d 
blood euipusehs, veast cells, &e None of these theories has been 
conclusively estaijlishod 

Secondary eineei tumours piesent the sdiue variety of 
eiiithelium is tint which prevails in the iinmaiy tumoui 
Hence it is in a iiianuti jiroved that, whatever the actual 
agency at woik in their jiroduction, a transportation of the 
epithelial element of the tumour must take place, and that 
it IS from this us a nucleus that the secondary tumoui 
springs Th it cells and actual fragments of an organ can 
1)6 tiaiiHjKnted hy the bloeid vessels into the lung, has been 
demonstratcel by Turner, Jurgens, Lubarseh, Maximoff, 
and others, and theio is cveiy reason to be»lieve, from 
eollateial observations on the production of metastatic 
tumours by Zihn and Ernst, that, in the case of the 
neo])lasms, individuil tells and small portions of the 
pninaiy tumoui are carried ilong in tlie blood current 
and give use to in auto infection of distant parts It 
18 tuiious, m view of this, that there should be such 
difficulty in leprodnemg the tumour by tiansplantation 
into a fresh host 

Pathokh ical Tissue Producis 

Colhud — This term is usually applied to a semi solid 
substance of homogeneous and gelatinous consistence 
formed m eeitain pathological circumstances It lesults 
from a degeneration ol cellular structures, and more 
partie ularly of those of an epithelial type Hence cancel 
tumouis, e8i>ecially those of the stomach and intestine, are’- 
liable to give rise to it, and tho cysts m ovarian adenomat i 
usually contain i rojiy gelatinous substance whicL falls, 
under this design iti on In various discises of the kidney 
there is often found within the urinary tubules a hyaline 
structureless substance in tlie form of a tube east, which, in 
certain instances at least, is to be reckoned as a degenera 
tion of the epithelium, and as of the nature of colloid 
The ( atarrhal ( ells iii certain v inoties of tuliercular pneu 
monia are sometimes destioyed by colloid dcgeueiation 
(V)lloid degeneration of eaiueious tumours appears to 
implicate exclusively the e])ithelial cells of the tumoui 
(Fig 21, Plato VI) The stroma of tho tumour remains 
nniffbcted, and lies disseitecl out in the surrounding 
homogeneous glassy sulistnmc 

Within tlio thy 1 Old vesicles tliere accumulates i homo 
geneous and gelatinous jnoeluet winch often goes by tho 
name of “ < olloid ” The usu il idea of its origin is that 
it 18 secroUd by the thyroid Nothin, however, takes 
a difteient view of the mattei He names the substance 
in (piGstiou thyro proteiel, and looks uyion it as an ex 
eieniontitioiis substance formed in the tissues and merely 
removed from tlie blood by tin thyroid When the 
thyroid is destioyed in niyxadema, or when it is removed 
artificially in a healtJiy animal, this substance, thyro* 
protoid, accumulates m the soft tissues and occasions a 
characteristic sw oiling lie looks upon the substance as 
quite diffeient from miuoid As legards the comjiositiou 
of colloid found in othei situations, it apjiears to vary— to 
lie, in fact, a mixture of albuminoid substances Schorci 
found a {X5euliar albumen like constituent m the ropv 
viscid fluid from an ovarian cyst, to which he gave tlie 
name of 

Mttcend — By this ih understood a gelatinous substance 
something like the foiegoing in its physical characters, 
but differing from it in the fact of its l^ing a substance 
of connective tissue oiigm, and in containing a largo 
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IKsrcentage of mucin Muein is eitliei absent from true 
colloid, 01 iH present only in small (juantity Alucoid 
18 met ^vith in jiatliology chiefly as a constituent of 
connective tissue tumours — myxo-sarcoiiiata (Fig 25, 
Plato VI ), mvxo hiximata, hbromata, enchondromata, 
The substinco is cithci <jnito homogeneous and 
structureless, oi is faintly string} The cells of the tumoui 
lie embedded in it, and liogin to throw out jirocesses in all 
directions, which b\ anastomosing constitute a network 
The processes aie said by Kickhefel to constitute a system 
of plasma canals The mucoid apixars to result from a 
partial iKjuofactiou of the fibroits stroma of the tumom, 
siuli as thit contained in the adventitia of bloodvessels, 
pirtly also from a mucoid trail sfoi ni ition of the Inxlies ot 
the cells of the growth (Kickhefel) It ma} lie mentioned 
tint some holothurians have the reinaikablo pio)x.rty of 
converting then tough, brown, leitlici like skm into 
mucoid within a fcwhoiiis, on then lieitig brought into 
au The whole skin may undeigo this viseoiis turns 
foi mation 

flyalonl — The hyaloid degeneration seems to lie closel} 
related to the mucoid, and affects chiefly lyinjihatie glands 
(Wioger and »Schup})ol), the vessels and neuroglia of flic 
hr tin (Arndt), and the stroma of epithelial tumours 
(Malasscr) The pait lx»coines infiltrated with a tians 
jiircnt homogeneous substance — iiarticularly within and 
troiind bloodvessels — which does not give the reactions 
of amyloid vncl does not exhibit the histologic il chaiacteis 
of the mucoid degeneration It differs from the colloid 
111 lieing a degenci itum chiefly of fibioiis tissues In 
the brim cortex it some times gives rise to deiKisits of a 
caitilage like lustie and consistenee 

Amyloid -The w i\ like oi amyloid substance has a 
ccjtam resemblance to the colloid, mucoid, and hyaloid 
It Ills t firm gelatinous consistence and w i\ like lustie, 
ind line roscopK illy is found to lx lioinogoncMms and 
structiiieless, with i tiansluccmcy like that of giouiid glass 
The name “tm>loKl” was i])plied to it by \irchow on 
ic count of the blue reaction which it gives occasionally 
with iodine and sulphuric acid, resembling thit given with 
vegetable cellulose It is now known to have nothing in 
common with vegetiblo cellulose, but is legaided as om 
of till many albiiminoid substances evisting in the Ixidy 
uiidei ])ithologieal conditions Its jx^reentage eom]K)sition, 
aceordiiig to Iriodieieh and Keknle, is r'jl-G, 117 0, 
\ I ■) 0, and O and S21 I It is cjiute insoluble in watci, 
lesists putrefaction, and is not acted upon by jxjpsin or 
trypsin ferment in solution at a body tcmiierature This 
last circumstance has Ixien taken lulvantagc of in the 
isolation of the substance in a jmic condition Unlike 
file colloid, it a])ix.ars always to take on the charactei 
of a true infiltrite The albumen (])OHsibly serum 
albumen), of which it is a derivative, is most likely 
]K)ured into the affected organ m a soluble form, and 
subsequently becomes insoluble There ap])eais however, 
to be a proamyloid stage, or several of them, leading up to 
the construction of the completely dovelojxjd amyloid, in 
wliK h the substance does not give the diagnostic colour 
reactions Those colour reactions are forthcoming only m 
the fully formed amyloid, and are as follows (1) Watery 
solution of iodine imparts to it a dee[) mahogany brown 
colour , (2) iodine and suly>hiiric acid give occasionally, 
but not always, an a/iire blue colour , (3) methyl violet 
imparts to it a brilliant rose pink , (4) methyl green give s 
i reaction veiy much like that of methyl violet, but not so 
vivid The reaction with iodine is seen l)est with direct 
Jight, the reactions with the other subBtanccs are visible 
only with transmitted light Chitin gives a brown 
reaction with iodine, and a violet, or blue, with iodine 
and sulphuric acid, methyl violet stains it violet red, 


but methyl gi ten has no i fleet iiixm it In view of 
these iKisitive staining reactions, Krawkow supjxised that 
am>loid IS ehitinous m its nature, a combination of an 
albuminous body with chitin, and miglit l>e known con 
so(puntly as “chitinoid’ Oddi has isolated fioin tlu 
am}loid liver a Hulntanco winch he hmiedclierg had 
previouslv obtiiiud fiorn cartilage and nanud “chon 
droitniK sulphuiK acid” (Ohomlroiimst hwc felsanie) It 
ilso (Kcuis in bones and clistn iissiu, but is not }»rtsnit 
in the noimal human hver Oddi dnes not rtgaid it as tlu 
essential constituent of amyloid dm fly l)eeaus( tlu coloui 
luictions aio forthcoming in the n skIuiuu aftci tlu sub 
staiue his Ixtn removed, while tlu substaiuc itself does 
not give these luietions Qlftn hke’y tilt am} loid may 
Ix^ i t ombiii itioii of the militaiue with a jaolcid Tlu 
St xU combination of the oeid as obtaiiutl fiom the nasal 
caitilage of ]>igs had the composition NhO|w 

A)ii}lt>id tliMlo[)s 111 vinous oigaiis and tissuis ni (oinaxion 
VMtli siniplt t liroiut ahstisH tuhtuulai ahsdss and otlui siqipura 
ti\4 statts ol ImkI}, and i lunnhLr ot iiittnstui^ cxjminuuts 
«hNigiitd to test the uliitioiishiji httwetii tin (oiiditioit <»l sujijmia 
tnui and tlio pnxluetioii ot ani}loid, liavj hun imidi of late vtars 
Tin inimal most suitalijt foi lixpeiiim iitin|^ upon is tin fov\1 Imt 
otlni uniiials havi hitn ituind tt) nad Inns Kiawkow ami 
>io\\ak I inployiiig tho (ontinuous mention miIm iitain ousl} ol tlm 
Usual oigauisms ol Hii])]>uratioiJ, liaio imlintd in tin fowl tin 
di]>ositioii within the tissiits ol a InmiogiMiMHis siibstaini giving 
tin totnii nattnms ()f true ainyloid AVlnn haidtiitd in sjuiil 
liow4V<i, tin gnatii ]nrt of this cxpeiinuiit il ani^Ioid in tin lowl 
vinislns and tin reactions ait not iortln oining Ihoywtit iinahh 
t«» vdit} iny diitd coiinoxion intwom its jaodintion utnl tin 
4ti^^inism of tuhi rilt llnso ohsi i vatioiis liavi httn vtiditd in tin 
lahliit nnnisi, fowl gumoa jiig anti t at h} DavidHohn ottasionall} 
III tin dog hyluhaisdi amt contiiniatoiy oliscivation have also 
hm 11 iiiado 111 mIo by (J/ti iiy ami Maxiinoll Luh irw h sin 1 1 < tit d in 
imlming it iinitly hy tin sulxiitamous inpttion of tur}aii1int 
a It suit which it IniH httii asHLitt d is duo to tln^ turponiim t \< itiiig 
au ahsttss Nowak, howtvii foiiiitl lattrthat In touldgimiatt 
it win It flic tin JM ntnn failtd lt> nidm o sujiimiation and lie lain v os 
til it it may arist qinit apait fitiiii tho inmum« of tin organisms 
ot su])]>uiation that it is not i hiolognal jiiodud of tho mnro 
oigaiiisms of disease and also that it has nothing t«) do with 
t mat latioii 

Amyloid ImiicH — Them nrt jxtului IxMlnswlinh arc found in 
tin prostate in tho teiitral mivous systom ni tin lung and in 
otlui liM^litios and whnh get tlnii iiaiin lioin hting vtiy hkt 
stare li oorpusdi s, and fioin guin,^ eertaiii eoloiii leadions dost 1 1 
n somhling ihostt of v e gt tahle e e llulose or < N « n stauh list if 1 he \ 
no iiiiiiut(> sti in till os iniving a round oi o\al sliaiw , < one i ntrn alh 
striaiid, ami tietjinntl} showing a small inn lens like luMlyor cavity 
111 tlioii tcntie leKlim giv is usually a elail hiown nadioii sonn 
limts I theji him lodiin ami siilphuin at id ilinost always eall 
foith an inttiise dotjihhio leintnni ami until}) violot usually i 
hiilliaiit jniik epiitt n siinhhng tliat of tiin amvlonl Tiny art 
)»robaliI} a dt ge in lation jiroclin t of e 1 11s 

Sjiuriou't Ainylotd If a Inalthy spinal loid bt hung up in 
spirit for a mattti of six inonlhs oi inon i glx'tsy substamt 
de v dojis within it ejuito like trm ani}lonl It fiiitlnr loscmhlts 
true amyloid in giving all its colour leaetions Tho leae'tion witli 
nmthyl violet lioweier ditbis fieun that willi tiiu amylonl m 
hi ing evanesce 111 

UFSPONRt Ol TisSUFB TO StIMULAIION 

A stimulus may lie delmcd as every change of the 
external agencies acting uficin an organism, and if a 
stimulus come in contact with a body iKissessing tin 
property of irritability, le the cajiability of reacting tei 
stimuli, tho result is stimulation (Verworn) iStiimih 
comprise clu mical, met hanic al, thermal, photic, and 
cloctncal changes in the environment of the organism A 
stimulus may act on ill sides and indue c a general effect 
without direction of movement, but in the production of 
movement in a definite direction tho stiiniilns must be 
applied unilaterally Stimuli applied generally, not uni 
laterally, in most cases induce increased divisibility of the 
cells of tho part 

TliustliP poisein ofv arums insects iiiduppsui jilants tlu cellular new 
formation knovin as a gall nut , a forngn hexl} imjilantcd in a limb 
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may bocomt in acap^ulc (if libioiLS tnuiuu , Kcptu matter 

introduced in t( I tin ubdonKUi >Mil rauae proliferation of tho iiiuiif^ 

( ndo(( ))i)thelium , and pla< mg an ammai (salarnauder, Gakotti) 
111 an ambu nt nn dium at a liigln i t( inperaturr U) h 

It iH acdistonud uaturatl}, im liases tin ia[iul^r^^tell divinion of 
ita epithelium iivith augriniitition of Hu numbiir^ «(f karyokinelH 
hgurrti. Hair and Bonn other hk( HtnieturiK grow luxuriantly on a 
iMiit to whu li tlu i( IS an e\((ssi \4 Hnx of blood Bone (c g , dnll 
Iioiuh) may d< velop in a Noft tishuo witli no natural boiu fonning 
bndduKH HH a remilt of interrupted prwnKs oi a fatt> tuinoui 
may anm in tlu midHt of ilu natural anM^ikneous fat in tlu Ham( 

< IK umstiiu t s 

Among Htiinuli luting jieilmps none 1ms 

piovid inoR inloreHtiiig, m luto timcB, than whit is known 
IS (^hemotan^ Hy it ih iQiBant the piojicrty an oiganism 
( ndowed with the power of mo^omtiit his to move towards 
or away fremi i ehemual HtillitihiH ipjihed umlatirilly, or, 
at any latt, wJitie it is applied in a more e one c titrated 
Htato on tin oik mde thin on tlu othcrH, ami more ]>ii 
tn iilarly wheie the eom ( ntration nuj(as<s gi tdually in 
one din rtion aw fioiii the living oiginiHin uted iijion 
Oliseivtd oiigiiully ]»y bngoliriann in hwteiia, l>> Stahl in 
myvomytetis and h> Pfifltr in feins, inosHes, Ac , it has 
now Im^coiiu recogni/ed as a widcspicad phenonunon 
Tin influenct of the (hcinical Miihstaimo ih either th it ot 
attiadion or m pulsion tlu one lieiiig known as positive, 
the ollui as negative ehcmotiMs 

1 iu f< inalu organs of <4ilain cryptoganis foi instiiiK txeil i 
positix ( lumuilae tu adiouujion tlu H]ieiimalo/oids and ptobaldv 
iiH IMi (b r snggi sts, tlu elurnual agentwlndi evcits the inlhuiut 
IS main luid Noollui suliNtancei at least with whub be e\|Kii 
nu nt( d liad a hket e ih e t and it is possible) that in tlu an lugoniuni 
vvliuli contains thu ovnin inalu add ih [lusuiit Massart and 
1 * 01 ( 1(1 I(l)(i Mcldinikofl and otlurs liaxi Htiidud tlio jiluno 
nu non in leiuoiytiH with tlu n suit that wliilo tlu r is c \id( luc of 
tlu ir b( mg poHitiN ( 1> < lu rnotac tu to tho toxinus of man^ j)atho^( nu 
mutobus it iH also appal 4 lit that tluyaro lugatni Iv iiinnc luid 1} 
siK h snbstaiu i s is hu tu ai id 

biom i pithologieal point of view the snbpct of 
(homeit IMS must he (onsidered along with that ed phmfo 
C///OSM ( iitain fue mobile cells within the bc>d>, such as 
Mood leiKocytes, as well as others which ue fixed, as foi 
inetanee tlu e iidotlK lium of the ho]>atic e ipiDaries liivc 
the piopertv of H(i/mg upon some' kinels of ]iaitKulit( 
m itte I 1)1 ought VMtliin lluii rcaeh U tlliin a e|iuiitei of 
an lioiii altci a e|nantit> of cinnabai lias lieen injeeted into 
the blood of tile fiog, lu ii 1> ewe ry ]niitu le vmH be found 
eMigiilled b> llie ]>ioto]»lasin of the leii( 0 (>tes of tho eir 
e iilating blood Seuim baiteiia, sueli us those e»f inthnx 
(lug Jb, Plate \ I ), aie sii/ecl upon in the saino muiiiei 
iiuletd, vti> iiiudi as sniall ilge inel otliei pai titles ait 
me orpoiatod and elt vouit el b> aiiieiba Mtlaiiint paitielts 
foiimel in the Hpittn in inalaiia, wlmh ])ass ilong with the 
blood till ougli the livti art a[)[>ioj mated b> the entloththal 
eells of tho lupitic (ipillaries mtl ait found tinlicddcMl 
within the ir subst met If tlu ]»aiti(lt enveloptel by the 
pioioplism be of an organie natuie sudi as i bactermni, 
it uiuh igoos eligtstion, and ultimately be tomes dtstroyod, 
uul ac ( oiehngH the teim “plmgoextt is now in tommeui 
iiso to mdiealt tells liaving the abeive ])io|)eities Tins 
pliago(\tiil u tioa e)f e e rt iin tt 11s of the bodv is held by 
Metdmil oil aiui his followtis to have an imjwutviit Mar 
mg on tlu pathologv of nniniinity Phagocytts att as 
scavengtis m luldmg tlu be)dv of noxious paitieUs, mel 
moit e'S|K(iallv eif hauiifnl bacteni 

V fuitlui ap]ilieation of tlu tuts ol elumotixis ind 
phagocytosis Ills bitn made by Metehnikotl to the taso of 
fuHammainm It is wtll kne>wn that inanv attempts to 
elt fine the pieuess of inflammation liavo lietn maeio from 
tmu to time, all of them moio oi less nnsatisfactmy 
Vnuing tlu latest IS that of Metdimkoll “ InHammation 
goncrallv ’ ho says, “must M ugaidod as i phagocytu 
reaction on tho part ot tlu oiganisin agimst irritants 


This reaction is earned outrJby the mobile phagocytes 
sometimes alone, sometimes with the aid of the vasculai 
phagocytes, or ot the nervous system” Given a noxious 
igent in a tissue, such, let us say, as a localized dejiosit of 
certain lioctena, the phagocytes swarm towaids tho locdity* ^ 
whore tlie t»acteria have taken up their residence They » 
surround individiul bacteria, absorb them into then ^ 
substance, and ultimately destroy them by digestion The 
])hagocyt(s are attracted from the blood vchscIh and else 
where towards tho noxious focus by tho cheinutaxis 
ujjon tilt III by the toxines secreted by the bacterli con- 
tained within it The chemotaxis Jp^thia instance is 
iMisitivt, hut the toxines from certain mier bacteria may 
att negitively , and such bacteria are fraught with ])articular 
danger from tlio fact that they can spread through tht 
body unopiKised by tho ])hagocytos, which may be looked 
u|K)n as their natural enemies 

NaIUKAL PkOTFGIION At AIN ST PAl VSlHsM 

rht living oiganism is i luh Hpuehoiist of tlu very 
materials fiom wliicli parasites, both animal and vegetable, 

( in l)Ost df nvt their nounshment Some means is netes 
sary, therefore, Lj )>rotect the one fiom the t iicroachments 
of the otliti A plant or animal in ptrftcf health is more 
resistant to jiarasiticil invasion thin one which is ill- 
nourished and weakly Ol a niimliei ot jilants growing 
Hide l)y sidt, those whuh Mtoiiu inficted with moulds 
aie tlie most weakly, and an iiiimil in low liealth is moie 
sub]e(t to contagious diseast than om whuh is robust 
hadi oiganism jKisstssts within itself the me ins of protee 
tion igiiiist its parasitical enemies, and thise jiroficrties are 
more m evidence when the organism is in ])cibct lu ilth 
thin when it is dibilitated 

flue (liu f means employ id by Natuic in ai ( oniplislniig tins obji rt 
is tlu iiivfstiiiciit ol tliost puits ol till organism liabb to lu nttai Iv((l 
with an armour liko 4 ovenijg ol ( jiidt 1 mis ]Krid»nii baik An Tho 
grajw is proof against tho niioads ol Hk ydist plant so long as 
tho hnsk 18 intact, but on tlio liusk bciii^ iii)imd tin yeast plant 
tiuds its v\ny into tlu interior and sc Is up vinous fermentation 
of itfl HUgai Tlic root ot thc) hiendi vine is attacked by the> 
Phylloxtia, but that of the Anicruan vim wlmsei epidermis is 
tliiclc! 18 piotceUd Irom it Tlu lareli umains fiec from para 
sitmm so long as its coverni^ is mtai I but as soon as tins is 
pune tuic d by insoe ts or its < ontimiit y inte rfe ud w itb by e rae ks oi 
tiHsures tlu Pf/i/n jiemtrates and btfoic leing biiij,^s about tlu 
elestriution ol tlu bianeli So long eiH Hu e pule i mis ol niiniils 
icmains semnd disease germs may ( omo iii(ontu(t with it almost 
with impunitv but mmudiatcly ou its being lissiiied oi i laigei 
wound made Hire)ugh it tlu niuleilying jiaits Hu bloeiel and soft 
tissues are attiiekeel by Hum A vc ry rcnuiikable instaiue ol an 
ae quire d means eif jiroteeting a wound against ]»aiasitu al iiivaHion is 
to Ik fouiiel in qianu/atious Should these re main unbrokc n thoy 
eonstituie a naiinal bairiei to the iMiutration eif most patliogenu 
and other foi ms of germ life into tlu parts beneath naetniaot 
variouH kiiuls whuh alight n])on their surtaees begin to imetify in 
abuiidaiUL, but an rapielly destreiyid as the v biiirow deeqilv 
IhlB is ac eomjilished by a tvvofulel ageiiey, foi while niimliers ot 
Hum art soi/td upon )iy Hu granulation jiliagoiytes otluis an 
broken up and dissolved by Hu lupiid filling tlu grimilation inter 
sjMiees (AfannsHutl) This latte r, oi hiHtolytie lerojiertv is not con 
tniid to Hu liquiei of granulations normal blood Heiiim iiossesses 
ittoaiertain extent, and undei bade rial iiiHiienee it nmv be^come 
vorynmeh exalted Turge Innas makes out Hi at when an animal 
18 rtndtrtd immune to a partuulai micro oiganism this liistolytie 
proiH rty be t tmit's e xilte d 

Dkoi 

Duimg (enulitions of health a ceitain ejuantitv of lymjihy 
liquid IS constantly Ming effused into the tissues and 
serous cavities of tho body, but in the taso of tho tissues 
it never aceumnUitc s to excess, and in that of tho serous 
cavities it IS never moic than sufticient to ketj) them 
moist Wlien iny excessive accumulation takes place, 
the condition is known as “hydro|)8” oi “dropsy” A 
“tiansiidate” is a liquid having a com|K)sition resembling 
that e>f blood scrum, while the term “exudate” is ajqihcd 
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to an effused luiuid whose fH^posLtion approaches that of 
tho blood pUisnia in the relationship of its solid and liquid 
][ 3 arts, besides in most cases containing numbers of colour 
)ess blood corpuscles Exudates arc (Kiurod out under 
'jinflinimatory conditions, while none of the truly dropsical 
effbaions are of inflammatory ongin , and hciicc the class 
of exudates, as above dihned, may bo rejected from the 
category of liquids we arc at present considcimg Where 
tho dropsical condition is more oi less general, tho term 
** mpiiliiir^ ” ^ applied to it, it the tissues are mfiltratod 
term “ oedema ” ls employed , and various 
names are ai||iliOi|L ’^ith a local signihcance, to thopsies 
of individiialpaffil or cavities, such as 'lodrothomx,” 

* hydrojieritoneum ” or “ascites,” “hycliocephalies,” and so 
on Tn “ amvsaiva ” tho tissues whicli siitter most aie those 
which arc |XKuluily la\, such as the lowci eyelids, the 
scrotum, ind the backs of the hands and leet It is in 
\ariably the result of some tausc uting gtnerall}, such as 
ri rial disease, valvul ir defect ot the heart, or an impoveiished 
stite of the blcKKl, while imere (cclcma is usually dejiencl 
ent iqxm some local obstruction to the return ot blood or 
lymph, or ot both, the ])iescnce ot jiarasites within the 
tissue, such as tho hlaria sanguinis hoininis or truhina 
spirilis, or the ]K)isonoiis bites of insects Dropsy ot the 
serous cavities is very (orainouly mcrel} part of a general 
anasarca, although occasionally it may U, is in tho case 
of ascites, the socpiol to an obstnictiou in tho venous 
return Dropsical li(]uids aie iisuilly i)ilc yellow or 
greenish, limpid, with a siltish taste and alkaline reaction, 
and a sjiccific gi ivity ranging fiom lOOO to 10J4 They 
ill contain allmim n iml throw clown a jnecipitatc with 
heat and nitric acid None of them m nun, coagulates 
sj[)oiitaueously, altliougli they contain fibrinogen Tho 
addition of some of the licjiiicl squeezed out from i 
blood clot, of tho sejueezed blood clot itself, or of a little 
blood serum, is sufiicient to throw down a fibrinous 
coagulum (Bueb in in), evidently by these substances sup 
[ilying the hbriu ferment The proteid eonstituents are 
very much like those ol blood serum, altbough they nevei 
come up to tlu m in amount (llunoberg) The (quantity 
of proteid matter in i ])Uiely diopsical effusion never 
amounts to that of an iiitlaniinatory exudation (Lassai) 
Certun peculiar substances, jirobably degenerative pro 
ducts, some of them reducing eojqici, irc occasionally met 
with The luiuiel of ascites sometimes eontaiiis chyle in 
abunclanee (hyelrops laeteiis), the esc qie having taken 
place from a ruptured leeepticulum chyli 

In a given uwe of anasHnci cliio to a cause acting gciieially, it 
uill he found that the licpiid of thi iilouial cavity aheayn contamR 
tlie highest percentage of piotoid that of the peiitoneal cavity 
(omes next, that of tho eoKbial Mntridis follows tins and the 
liquid of tho subcutaneous aicolai tissue (ontains the lowest Tho 
reason of this is apjiarcntly that the negative nressuie of the 
iilciiral, and partly of tho peritoneal, cavity tends to asnirato a 
liquid relatively thic k( r, so to speak than that effused whores no 
such extraneous mee hanesm is at work ( laTnes) 

Tho sub I ect of tho conditions undei wine li diopsical lupnds arc 
poured out opens up a very wide question, and one about which 
there is tho greatest diversity of opinion It turns in jiart hut in 
j»art only iijxin tho laws regulating the effusion of Jyinph and 
physiologists arej by no means at one m their conolusions on this 
subject Thus I udwig was of opinion iliat llie lymph flow is 
dependent upon two factors first, difference in prossuro of tho 
blood m tho capillaries anrl the liquid in the plasma spaces outside , 
and, secondly, chemical intci changes sotting up osmotic currents 
through tho vessel walls Ills results, so fai have been confirmed 
by Stalling, who finds that the amount of lymjih flow from the 
thoracic duct IS dfjiendcnt niKui diffcrencf in pressure It varies 
with the increase of tho intiacapillary or decrease of tho cvtia 
capillary pressure, and is also in jiart regulated by the greater or 
easer jiermcabihty of the vessel walls Ilcidcnhain, on tlie other 
hand, rejected entirely the filtration view of lymph formation, 
bclievmg that the passage of lymph across the capillary wall is a 
tnio secretion brought about by the secretory fuiietiem of the 
endothelial plates Starling does not accept this \n and cannot 
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regard as an artule of faith lleidenhauis dictum that normally 
hltiation plays no part in thi formation oi lymph Ijararus 
Barlow, again, looks iq»ou tho pouring out of lymph as evidence of 
the domauda, of tho tissue elements lor nutiition An impulse is 
eommumeated to the hlooel vesstK m aeeonlaneu with this demand 
and a greatoi o| Hoaller outflow is the nsult He trai es \ ariouolcxal 
aro()sies to tho Rtanation from whnh the tissues aic siiflo nnA tho 
liquid accumulating m e\ecss lu aeiordaiu* with tlie demand for 
more nourishment It may bo mked, liow ve r win thei a dropsical 
tissue IS being h. Id m a high ol nutrition and w hether, on tho 
contraiy, the pieseme of lymph in . \eess in its iiitnstKis does not 
tend to impau its vitality rather than to h nd it suiqK)rt Au ord 
mg to Rogowicz and Hiidenliaiij eirtain Mihstaneis iiurtMiHC) the» 
quantity ot lymph given oil fiom a pait by aetuig iii)on the eells of 
the capillary w ill tiny hold inlaet that hi se suhstaiu i s ai e tnie 
lymidiagogncs Htidenhain rLcogmsis two « lasses iirst, such 
substanecs as pe ptom heih extiaet, ami crayfish < \tiait and, 
secondly erystalloids siieh os sugai satt, &.( Stulmg secs no 
reason to believe that iiiombeis ot eitln i e las act otln i wise than by 
inoi easing the nressiin in the eapillaius or hvinjuiiug the endo 
tholial wall llie members of the first class inliuemee the> tndo 
tholial plates ol the lanillanos injuriously, iiidueing tlurcby in 
creased permeability, those of tin see olid (lass tsiigar, Ac), on 
injection into tho blood, attract water fiom the^ tissius and causc a 
(onditiem of hydia mie jdefhora with increased e ij diary pi (assure 
Iho increased flow of lynqdi is due to the me leased jncssuie in the 
abdominal (apillarns 

Increased flow ot lymjdi, however is one thing tho production 
of dropsy is anothcir l^or, even griiiled that tho amount ot lymnh 
poured into a jwirt a ants with eiie umstaincs there is not tlie 
slightest c vide lice to show, so loi^ ils the luiths by which it is 
naturally removed namely the Ijmqih uid bloodvessels lomaiii 
ojK n and nnim|>am!d aiief so hmg ns the eemqiosition of tho hlooel 
n mains normal that tin nn leased liquid tends to aeenmiilat^ in 
the jMirt In fae t < vi n win m thost^ jMiths are jMirtially o]>stiU(te*d 
there is gnat dilliculty in undcTing the pait eidematous Tlu 
obstnietion in tlu viius oi lymohaties of a limb leejuircs to be 
widespread in order to c ill foitli any amount of lisal drojisy 
Obstruction of the veins and l^mphatiis Himultaiinenisly is how 
over, inoie potent in oeeasioning such diopsy than any other 
measures hteible or olistiintod action ot thej heart combined with 
malcomposition of the blood jirobably e \j)lains tho tindeiuA to 
dropsy m eonditions of anemia the jioor epiality of the hlewMl 
toneling to bring aliont malnutrition of the eajdliiiy nidotludinm 
and tho te able lieait being insii the le nt to drive the lymph onwaids 
It m aqne stioii wliothoi tho male omposition of tln< blood in certain 
forms of renal diseases may iied lx one eif the mam factors in tlie 
jirodne tioii of drojesy accompanying these dise ases 

PRAGTIC AT \l 1 J re A FIONS 

Medicine and Surgery Invt novel Ik on hIow to qqno 
pnato and apply tho biological futs of Patholog\, eind at 
no jioiiod have they followod inoie clemly in its wake than 
during the list quarter oi tin Pith i(ntur\ When for 
mstamc, the canst of soptie infection had Ik on revoaltd, 
tho j>roph>laxis of the disease licciino a iiossibility 
Seldom h IkS it ha]q)ciRe|, since tho diHeeiNtry eff the liw of 
gravity, tint so profound in iminession has been made 
upon tho scicutifie world at large is by the revelation of 
tlie pirt jiliyoei by geini lifi in nature h( Idom has any 
discovery l>eon fruiglit with Hue'll niomeiitouH issues in so 
niiny Hphores of se n nee and induHtry 

The names of l^astcur and I istcr will ele see nd to jioste nty os those 
of two of tlie gu itest iigun s in the annals of rm rJit il sen nee and 
melecel of Hcinicn in gt iieral elii ring tine HHh ee ntury fin whole 
system of t re atment ol tubercular disease lias Inen altered l>y the 
ehscover/ of the tulxielo mieronliyte Pieviously consumi>fi\e 
individuals weie carefully cxelufieil from eontact with frtsli air 
ane] AAeie id\ iscd fxj live in rooms almost liorme tically stabd and 
kept at a high temjKrature The treatment of the disnise 
has now gome off m the opposite direction Saiiatona Iiave 
startod up all ovi r FurojM anti elsewhere for its treatment on tin? 
open air }>rniei])li Individuals sufteiring from pulinonaiy phtliisis 
are encourage d to live night and day in the^ open and with the 
host results The rapid diagnosis of diphtheria by recognizing its 
bacillus has enabled the yuactitioner of medie iin toeonimeiiee tin 
treatment eaily and it has also enabled the medieeil ofluer of 
health to step in and insist on the isolation of affected jxisons 
before the disease has had time to spread Tin discovery of the 
parasite of malaria by lave ran and of the metliod by whnh it 
gams entrincc to the human body tlirongh tin bite of a paitnular 
vanoty of mosquito by Manson and Ross promisees miieb m tim 
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wtsfi Of crudif atioii of the dieeaM ita the ^ One of tin mOiit ^ 

fetuarkablo pra<ti(ul oullOaiei of g^fm piWimyi liowever, haa 
bean the ptotiiKtion oi the nnmum2od sera nbwemployed so ex 
taniitvely in the treatment ot diphtheria and other (xmtagiouit 
discaHOH by Uie continuouB injec tlous under the akin, in mertae 
iiig doHcs, of the toxinee of certain {laUiogOuig micro organiaiiia, 
Much ae iliat of diphtheria, an animal --UHuaily the honie— may bo 
lendeiod (ompletely refractory to tl»e diHeawi Ite eorum m 
(OurHc of time le found to r^utain Homcthing (antitoxine) which 
hoM till powei ot lu utrali/ing the toxiiio eecreted by the organmm 
\^)ien ]>araHitical upon the body Thie immunity can be traua 
ftrrod to a ircHli hoet (<* y , man) by injecting nuch eerum Hub 
( utaiiftouHly In the geneial Kummary of the piogroHH of pathology 
givui 111 the cuiimieiK eiiieut ot thin aitkle, it wae Htatod that 
inyxo d( ina is to Ik traced to dcHtructiori of the thyroid gland 
riie r ontinuouH adnumstration ot extiact of the gland, or of the 
gland iteelf per huM been found to removu the ayinptoms ot the 
diNeaNO The modern eyKtem ot hygiene is in groat jiart founded 
upon roc (lit |iatholugy Ihe recognition ot tiio dangcre accom 
paiiying the drinking ot {lollutea water oi milk, or of those 
attacliid to the hieathing ol a gc)7n jiolluted atmc^sphorc, has been 
the natuial Hcipieiice ot an impiovod knowledge ol jiathology in its 
bacteiiological t< latioimhips Hkm grafting and i egenoration of 
hone are among not the least remaikabh ap])li( atious ot jiatho 
logical primipks to tin < oiiiliat with disease in loceiit times, and 
111 this (uiiinxiun may also bo mentioned the darmg acts of 
suigeiy foi ihe lelief ol lufnourH ot the biaiii, reuideiod practicable 
byimprovid nntliods ot loejili/ation, as well as ojiciationa ujjon 
the H< rouH eavities tor diseased conditions within them or m their 
M( inity 

Ammouiiiks — A i)\Mi “ Iiillammation Allbuft h Syn(eni of 
Mnt vol 1 London 1890 AjiANAhhikkf Granulation 
1 issue ainl InleLtion, t'nLtrulhl J allg Path u path Aruit 
vii , 1890, p 400 — AuNoiiJ * I»inei Structure ot the Cell 

Arch f path Aimt Ixxvii , 1879, p 181 -BKYFiiiNeiv Beobach 
tunrfni iib ft ersltn hfU n icU ungnphanf n nniqer ( ynipieUngcUlen 
Amsterdam 1882 bouimi riiagocjrtosis Ann de I Inst 
i*it8tenjy \ 1895, p 104 — bucilNKii ‘ CheinotaxiH of Leu 

Muytes Bert klin li'ftrhiisehr xxvii , 1890 p 1084 Cancer 
synojisiH ot recent literature See T/i^ I racfifioner, ix , 1899 — 
('iiAriN ‘Direct ( ellulai Division Compt rtnd Acad d he 
cxxvi 1898 p nOJ — (ViAiFs Mantuil oj Pathol oq^f I onelon 
1890 — I mlesumptf Ub attq Path Berlin^ 1877 80 
-CotiMi Orgaiii/atiem ol ( lot within Vessels, f de lavat 
ft php'futl xxxni 1897 p 201 - I)At idsoiin “ F xi>enmental 

Amyloid Afeh j path Anaf cl 1897, p 10 — Dfiaof 

Studies in Merogony Aith d* /ool erp^r it qev vii , 1899, 
p 181 liiuiKii Mast/dhn Areh f ntik Anat xm , 1877 
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IT Parakitic Dihi ahes 

It lias long l)oen recognized that \ariou8 specific patho 
logical conditions are due to the presence and action of 
parasites in the human body, but since the publication of 
the ninth edition of this work the jiart played in the 
causation of the so called infective diseases by various 
members of the Schizomycetcs — fission fungi — has been 
more wickl> and more thoroughly inxostigated, and the 
knowledge gained has not only modified our conception of 
the ])athology of these diseases, but has had a most import 
ant influence upon our methods of treatment of sufferers, 
both as individuals and as memlicrs of communities The 
present article deals chiefly with those infective diseases, 
and with them only so far as new light has been thrown 
on their u tiology and pathology , and several diseaises 
mentioned in the following classification are not further 
referred to in the text, because little or nothing, beyond 
what has already apjieared, can be given For example 
Boil and Carbuncle, and Anthrax or Splenic Fever, had 
been as fully studied when the articles for the ninth edition 
were written as they are at the present time , it is there 
fore unnecessary to write what could only be of the 
nature of repetition In certain conditions, such as 
Rheumatism, Vaccinia, Mumps, Dengue, Epidemic Dropsy, 
Oriental Sore, \^erruga, Framboesia or Yaws, Beriberi, 




PAIHOLOGY (P\R\SniC DISEASES) Plate VII 



Hg 14 


lit 1 StaphvloctKcus pvogencs aureus from a 12 hours agar culture x 1000 diam 

<1 Microcticcus mehtensis vcl Brutti (Micrococcus of Malta fescr) from a 24 hours agar culture x 1000 diani 
8 hratiikel s dipli>coccus Pneumoniae (pncumotoccusl, from a 12 hours* ** blood agar’ culture x 1000 diam 

,11 1 reparation of (danders Bacillus (B mallei) from a 12 hours agar culture x 1000 diam 

14 Section of gland from a guinea pig inoculated with the Glanders Bacillus (B mallei) x 1000 diam 

17 Branched hyphal threads of the Ray fungus (Aclinomvces), clubbed through thickening of the sheath x 1000 diam 

18 Malaria Life cycle in the blood of the Tertian Malarial Parasite from the small ainoebulas through the spore bearing stages 

to the group of ainoebulse The large nucleated white blood corpuscle contains altered blood pigment x 1000 diam 
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and Syphilis, the disease is probably the result of the 
action of specific microorganisms, though as yot it has 
not been possible to demonstrate any ^etiological relation 
ship between any microorganisms found and the special 
disease Recent work on Rheumatism and Scarlet Fovor 
may render it necessary to revise this statement, but for 
the present it is advisable to allow it to stand. In addition 
to the above, one or two conditions in which the presence 
of animal parasites in the blood as causative factors of 
disease has been demonstrated are briefiy described, but 
those which have for long been known to be due to the 
presence and action of the higher vegetable and animal 
parasites, and which have been adequately dealt with in 
the ninth edition, are not here considered Such diseases 
as Haemoglobinuric Fever or Black Water Fever and 
Kala Azar, which aie also presumably parasitic diseases, 
are not included, as they are probably associated directly 
with Malaria , this supposition is the more probable in that 
both of them are recognized as occurring specially in those 
patients who have b^n weakened by malaria, intestinal 
hemorrhage, and similar conditions 

The following classification is based partly ui^n the 
biological relations of the parasites and partly on the 
pathological phenomena of individual diseases — 

A. Dlseaset due to Vegetablo Paraiites 

1 To SoHizuMYOETEs, Bacteria ou Itssion Fungi 
1 Causfd by the Pyogenetu Micrococci 
Suppuration and Septic tmia 
Infective Endocarditis 
Lrysijielas 
Gonorrhoea 

2 Caused by ^prnjic Jianlli 

(a) Acute infective DlaeMMee 

Cholera 

Typhoid Group Typhoid, Malta Fever, &c 

Relapsing Fevoi 

Plague 

Pneumonia 

Infective Meningitis 

Influonra 

Yellow iover and Wcils Disease 

Diphtheria 

Tetanus 

(A) More Chronic infective Dieeaaea (jtiasue pnraaltea) 

Tuberculosis 

Lepiosy 

Glandois 

(c) infective DIeemeee In which organlama have not yet 
been dlecovered 

Hydrophobia 

Typhus Fever, Scarlet Fovor, Measles, Mumps 
Whooping Cough, &c &c 
11 To Higher Vegetable Parasites 
Actinomyoosis 

Madura Foot, AapergiUosis, and other Mycoees 

B Diieues due to Animal ParaaitM 

I To Protozoa 
Malaria 

Dysentery | 

Hasmoglobimiric Fever j 

Kala Azar 

II To other Ammai Parasites 
Filat 10818, Ac 

A Diseases due to Vegetable Parasites 

I To SCHIZOMYCETKS, BaCTEEIA OR FiSSION FUNC I 
1 Caused hy the Pyogenetic Miciococci 

Suppmation and Septtccemia — It is now recognized 
that although nitrate of silver, turpentine, castor oil, 
jierchloride of mercury, and certain other chemical sub 
stances are capable of producing sujipuration, the most 
common causes of this condition are undoubtedly the so 
called pus producing bacteria Of these i)erhap8 the most 
important are the staphylococci (Fig 1, Plato VII ) (cocci 
arranged like bunches of grapes), streptococci (Fig 2, Plate 
VIII ) (cocci arranged m chains), and pneumococci, though 
certain other organisms not usually associated with pus 
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formation are undoubtedly capable of setting up this condi 
tion,<? g , bacillus pyocyaueus, bacillus coll communis, and the 
typhoid bacillus These organisms (the products of which, 
by chemical irritation, stimulate the hMinocytes to eiiugra 
tion) bring about the death and digestion of the tissues and 
fiuids (which no longer “ clot ”) with which tlicy come in 
contact, pus (mattei) being thus formed this ar cumulates 
in the tissues, in the serous cavities, or e^en on mucous 
surfaces , septu senna or blood ixiisonmg, secondary mice 
tion of tissues and organs at a distance from the original 
site of infection, or py Lima, w ith the foiniation of secondary 
abscesses, may thus bo set up 

In septicaemia the pnsfoiniing oigamsins grow at the 
seat of introduction, and produce ^xnsoiis oi toxins, 

which, absoil)ed into the blood, gno use to symptoms of 
fever From the jxiint of inti oduction, howtvei, the 
organisms may 1x3 swept away either by the Ijmph oi by 
the blood, and carried to i>ositions in which they set up 
further inflammatory or suppuratne clianges In the 
streptococcal inllammations, spreading by the lym[>h 
channels appears to be more common In the blood the 
organisms are usually destroyed by the |)owcrful bacten 
cidal action of the plasma , but should they escajx), they 
aie earned without multiplication into the systemic 
capillaries of the general circulation, of the lung, or the 
liver, whore, being stopj)ed, they may give use to a second 
focus of infection, especially if at the ix)int of impaction 
the vitality of the tissues is in any way lowered Unless 
the blood is very much impovciishcd, its bactericidal action 
IS usually sufhciently jiowerful to bring about the dcstruc 
tion of anything but comparatively laigo masses of pyo 
genetic organisms This bactericidal power, however, 
may be lost, when the pus forming organisms may actually 
multiply, a general lijemic infection losulting Should 
micro-organisms bo conveyed by the veins to the he irt, and 
there be dejX)Hited on an injured valve, an infective en/lo 
carditis is the result, from such a deposit numerous 
organisms may be continuously ik)uiocI into the circ ulation 
Simple thrombi or clots may also become infected w-ith 
microorganisms Fragments of these, washed away, ituy 
form septic plugs in the vessels and gi\e rise to abscesses 
at the i)oint of impaction A distinction must bo di iwn 
between saprneinia and septicccinia In sapr emia the toxic 
products of saprophytic organisms are absorbed fiom a 
gangrenous or necrotic mass, from an ulcerating surficc, 
or from a Urge surface on which saprojdiytic organisms 
are living and feeding on dead tissues for example, in 
the clots that sometimes remain after child bn th on the 
inner surface of the wall of the womb So long as no 
micro organisms follow the toxins, the condition is purely 
sapraemic, but should any organisms make tlioir way into 
and multiply m tlu^ blood, the condition becomes one of 
septicaemia The term pyaemia is usually associated with 
the formation of fresh secondary foci of suppuration in 
distant parts of the body If the jirimary abscess occuis 
in the lungs, the secondary or metastatic abscesses usually 
occur in the vessels of the general or systemic circulation, 
and loss frequently in other vessels of the lung Wlu n 
the pnmary absioss occurs in the systemic area, the 
secondary abscesses occur first in the lung, and Jess 
frequently in *tho systemic vessels, whilst if the pnnury 
abscess 1 x 3 m the jKirtal area (the veins of the digestivt 
tract), the secondary abscesses are usually distributed o\ei 
the same area, the lungs and systemic vessels l:>eing inoic 
rarely affected 

Infective Endoi arditis — Acute malignant or ulcerative 
endcK 3 arditis occurs in certain forms of septic imia or 
pyaemia It is brought about by the stioptococcus pyo 
genes, the pneumococcus, or the stai)liylocoocus pyogenes 
aureus, or, more rarely, by the gonococcus, the tyiihoid 

S VIT — 66 
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bacilluB or the tubercle bacillus, as they gam access 
to acute or chronic valvular lesions of the heart The 
aortic and mitral valves are usually affected, the pul 
monary and tricuspid valves much more rarely, though 
Washbourn states that the infective form occurs on 
the right side more frequently than does simple endo 
carditis A raiiid necrosis of the surface of the valve is 
early followcxi by a dcjKisition of fibrin and leucocytes on 
tlie no( rosed tissue , the bacteria, though not jiresent in the 
( ir< ulatmg blood during life, are found in these vegeta 
tioiiH 'which break down very rapidly, ulcerative lesions 
are thus formed, and fragments of the septic clot (^c the 
fibrinous vegetations with their eni losed bacteria) are carried 
m the circulating blood to diflerent jjarts of the liody, 
and, Ijecoming imiiactetl in the smaller vessels, give rise 
to Hcyitic infarcts and abscesses The ulceration of the 
valves, or in the first part of the aorta, maj lie so extonsi\o 
that aneurysm, cir even jierfoiation, may ensue In certain 
cases of streptococcic ( ndocarditis the use of antistrepto 
(CKCK serum ai>|»eais to have Irecii attended with gocxl 
results 

Suppurative MfUimutiR (see JnJvcUve AlenirKfitm) 

En/viKlan — In 1H8 1, luhloison denionstiated that in 
all cases of active eiysijielatous inflammation a strepto 
cocc us or chain of mi( rorocci (similar to those met with in 
< ertain forms of suppuration) may Ixj found in the lymph 
spy is in the skin The multiplying streptococci found 
in lh( lym])h sjiaccs form an active jKiiscjn, whicli, acting 
on the blood vessels, c ausc s them to dilate , it also ‘‘attracts” 
IcHK CM ytc s, and usually induces ])rolifonition of the endo 
thelial cells lining the lyinydiatics These cells— jicrliips 
by using uji all available oxygen — inteifero \Mth the 
growth of the sti*ey>toc occus and act as ]>hagocyUs, taking 
up or devout mg the dead or weakened microorganisms 
lloth mild and sevoie phlegmoncnis cases of orysiyielas aie 
the lesult of the action of this syiecial coccus, alone, oi in 
(oinbmation with other oiganisms It has Ikjcii observed 
that cancel ous and othei malignant tumours ajqic u to 
lecede under an attack of erysijKjlas, and ccrtainc esc shut 
been letoided in which (cjm|)leto cessation of growth and 
degeneration of the tumour have followed such an attack 
As the streptococcus of eiysijKlas can Ire isolated and 
grown in ymre culture in broth, it was thought that a 
subcutaneous in|(ction of such a cultivaticjn might 1 m of 
value in the tic^atment of cancerous tumours No dilh 
culty was expeiitncod in setting up erysiyielas by inocula 
tion, l)ut in some cases the jircxess was so acute that 
the remedy was more fatal than the disease The viru 
kmc of the streptococcus of eiysijielas is greatly exaltc3d 
when the cocc us is grown alongside the bacillus piodigiosus 
and certain other saproydiytic organisms which flourish at 
the body tem]Muature It is an easier matter to control the 
a< lion of a non multiplying j»oison, even though exce<*ding1y 
V 11 ulent, th in of one capable^ uncloi favourable conditions, 
of ])roducing an indLiimte amount of even a weaker 
jroison The c i\si|Mlatous virus having been raised to 
as liigh a dcgice of acti\it> as |X)ssiblc by cultivating it 
along with the bacillus yirodigiosus — the bacillus of bleed 
ing 1)1 ead -in broth, it is killed by heat, and the resulting 
fluid, which contains a cpiantity of the toxic substances that 
set u]) the c harac tc ristu crvsiyielatous chanjfca, is utilized 
for the production of an inflammatory jirocess — which 
can now be accuratcl> controlled, and which is said to lie 
very licnolicial in the treatment of certain malignant 
tumours The an in ate determination of the a tiology of 
erysqiclas has ltd to the adoption of a scientific method 
of treatment of the diseise The streptococcus erysi 
yielatis is found, not syiecially in the zone in which 
inflammation has liecome evident, but in the tissues out 
side this zone in fact, the streptococci apjiear to be most 


numerous in the lymphatics of the tissues in which there 
IS least change Before the appearance of any redness 
there is a dilatation of the lymph spaces with fluid, and 
the tissues become slightly mdematous. As soon, however, 
as the distension of vessels and the emigration of Ieuco> 
cytes, with the accompanying swelling and redness, become 
marked, the streptococci disappear or are imperfectly 
stained — they arc undergoing degenerative changes — 
the inflammatory “leaction” apparently being sufliciont 
to bring about this result 

If it were i)08«ible to set up the same reaction outside the ad- 
vancing streptococci, might not a barner be raised against their 
advance’ This theory was tested on animals, and it was found 
that the ajiphcatiun of iodine, oil of mustard, cantharides, and 
similar rubtfacicnts, would prevent the advance of certain micio 
organisms This treatment was applied to erysipelas jjatients with 
the most satisfactory result, the spread of the disease being pre 
vented wlienever the zone of inflammation was extended over a 
suthciently wide area The mere ringing of the red jjatch by 
nitrate of silver or some other similar irritant, as was at one time 
rceommended, was not suflic lent it is necessary that the reaction 
should extend for some little distance beyond the zone to which 
the slicptococii have already advanced 

Gonoyrhaa — A microorganism, the gonococcus, la the 
cause of gonorrhiLa It is found in the pus of the urethra 
and in tht coniunrtiva lying between the epithelial tells, 
where it sets up considerable irritation and exudation, 
It oecuis in the fluid of joints of patients affected with 
gonorrhaal arthritis , also in the-jdeuntic effusion and in 
the vegetations of gonorrhaal endocarditis It is a small 
diplotoctus, the elements of which arc flattened or slightly 
com ivc discs apj)OHod to one another, these, dividing 
transversely, sometimes form tetrads They aie found in 
large numbers, usually in the leucocytes, adherent to the 
epithelul cells or lying free They stain leadily with the 
basic aniline dyes, but lose this stain when treated by 
(irama imthod The gonococcus is best giown on human 
blood St 1 urn mixed with agar (Wcrthcim), though it grows 
on ordinary solidified blood serum or on blood agar Like 
the pneumococcus, it soon dies out, usually before the eighth 
or ninth da>, iinkss reinoculations are made It forms a 
semi tranajiarent disc like growth, with somewhat irregular 
margins, or with small processes running out beyond the 
mam colony It acts by means of toxins, which have 
l)ccn found to sot up irritative changes when injected, 
without the gonococci, into the anterior chamber of the 
eye of the rabbit 

2 Canned hy Speexjic Batilli 

(a) Acute Infective Fevers 

Cholfia — In 1881, Koch, m the report of the Gorman 
Cholera t'omniission iii hgypt and India, brought forward 
overwhelming evidence in jiroof of his thesis that a siiecial 
bacterium is the causal agent of cholera, subsequent 
observers in all coiintrus in which cholera has been met 
with have confirmed Koch’s observation The organism 
described is the “comma” bacillus, one of the sjnnlla, 
which usually occiiis as a slightly curved rod 1 to 2/x in 
length and 0 5 to 0 Cip in thickness These comma shajied 
rods occui singly or in jiairs , they may be joined together 
to form circles, half-circles, or “S” shaped curves (Iig 3, 
Plato \III ) 

In cultivations in 8 i)ccially prepared media they may be so 
groujicd as to form long wavy or spii al threads, eacli of which may 
be made up of ton, twenty, or even thirty of the short curved rods , 
in the stools of cholera patients, especially during the earlier 
stages of the disease they are found in considerable numbers , they 
may also be found in the contents of the lower bouel and in the 
substance of the mucous membrane of the lower part of the small 
intestine, especially in the trypts and in and around the epithelium 
lining the follicles It is sometimes difficult, m the later stages 
of the disease, to obtain these organisms in sufliciontly lar^ 
numbers to be able to distinguish them by direct microscopic 
examination, but by using the Dunbar-Schottehus method they 
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<^n be detected even when present in small numbers A 
quantity of faintly alkaline meat broth, with 2 mr cent, of 
peptone and 1 per cent common salt^ is inoculated with some 
of the contents of the intestine, and is placed in an incubator 
at a temperature of 35 C for about twelve hours, i;\hen, if 
any cholera bacilli are present, a delicate pellicle, consisting 
almost entirely of short comma ' bacilli, appears on the surface 
If the growth be allowed to go on, the b^illi increase in length, 
but after a time the pellicle is gradually lost, the cholera organisms 
l»eing overgrown, as it were, by the other organisms In order to 
-obtain a pure culture of the cholera bacillus, remove a small frag 
ment of the young film, shake it up thoroughly in a little broth, and 
then make gelatin plate cultivations, when most characteristu 
colonies appear as small greyish or white points Each of these, 
when examined under a low |K)wer lens, has a yellow tinge , the 
margins aio wavy or crenated , the surface is gianular and has a 
pocmiar ground glass appearance, around the mowing colony 
liquefaction takes place, and the colony gradually sinks to the 
bottom of the iKiuefying area, which now appears as a clear ring 
The organism grows very luxuriantly in milk, m which however, 
it gives rise to no very noticeable alteration , its presence can only 
be rocognued by a faint aromatic and sweetish smell, which can 
scarcely be distinguished from the aromatic smell of the milk 
Itself, except by the most practised nose 

The cholera bacillus may remain alive in water for 
some time, but it appears to be less resistant than many 
of the putrefactive and saprophytic organisms It grows 
better in a saline solution (brackish water) than in perfectly 
frosli water , it flourishes in serum and other albuminous 
lluids, especially when peptones are present Its power of 
forming poisonous substmices apjjears to vary directly with 
the amount and nature of tie albumen present in the nutrient 
medium , and though it grows most readily in the presence 
of iKjptone, it api»ears to form the most viiulent poison 
when grown in some form or other of crude albumen to 
which there is not too free access of oxygen From the 
experiments carried out by Koch, Nicati and Ilictsch, and 
Macleod, there apj^ears to bo no doubt that the healthy 
stomach and intestine are not favourable breeding grounds 
for the cholera bacillus In the first place, it requires an 
ilkalinc medium for its full and active devcloiimcnt, and 
the acid found in a healthy stomach seems to exeit an 
exceedingly deleterious influence upon it Secondly, it 
ip[)oars to be incapable of developing except when left 
at rest, so that the active peristaltic movement of the 
intestine interferes with its development Moreover, it 
forms its jioison most easily in the presence of crude 
albumen It is interesting to note what an important 
beiring these facts have on the personal and general 
spread of cholera Large quantities of the cholera bacil 
lus may be injected into the stomach of a guinea pig 
without any intoxicative or other symptoms of cholera 
making their appearance Further, several healthy indi 
viduals have swallowed, without any ill effect, pills contain 
mg the dejecta from cholera cases If, however, previous 
to the injection of the cholera bacillus, the acidity of the 
stomach be neutralized by an alkaline fluid, especially 
if at the same time the iieristaltic action of the intestine 
be paralysed by an injection of morphia, a characteristic 
attack of cholera is doveloiied, the animal is poisoned, and 
in the large intestine a considerable (juantity of fluid faeces 
containing numerous cholera bacilli may be found There 
appear to be slight differences in the cholera organisms 
found in connexion with different outbreaks, but the 
mam characteristics are preserved throughout, and are 
sufficiently distinctive to mark out the organisms as be 
longing to the cholera group Amongst the known pre 
disposing causes of cholera are the incautious use of 
purgative medicines, the use of unripe fruit, insufficient 
food, and intemperance These may all be looked upon 
as playing the part of the alkaline solution in altering 
the composition of the gastnc juices, and especially as 
setting up alkaline fermentation in the stomach and small 
intestine , beyond this, however, the imtation set up may 


bring about an accumulation of inflammatory serous fluid, 
from the albumens of which, as wo have seen, the choleia 
organism has the power of produemg very actnt toxins 
The i)art played by want of jiorsonal cleanliness, o\ei 
crowding, and unfavour vble hjgienic conditions, may Ik, 
readily understood if it ho nunembored that the cholera 
bacillus may grow outside tlio body The immbei of 
cases in which ejndemics of choleia have lK?cn tuued to 
the use of drinking water contaminated with the dis 
charges from choleia patients is now tonsidtrabk The 
more organic mattei present, the gi eater is the \ null mo 
of water so eontammatod , aiul the addition of smh water 
to milk has, m one mstame at hast, kd to an outbrevk 
If cholera dejecta lie sprinkled on moist sod oi duiqi lim n, 
and kept at blood heat, the buillus multiplies it in enor 
mous rate in the first twenty foiii oi thirtj six liouis but, 
as seen m the Dunb ir Seliotteliiis method, at tlu end of t hue 
or four days it is gradually oveuonu by the other bu tciia 
jircsent, which, growing strongly and asserting themsiUis, 
cause it to die out The importami of this svprophytu 
growth m the propagation of the diseas<3 can scauily Ik 
over-estimated Water which contains an oidiiiaiy amount 
of organn and inorganic matter m solution dois not 
allow of the multiplic ition of this oigauism, which may 
soon die out, but when organic mattei is jirescnt in excess, 
as at the margin of stagnint pools and tanks, de\elot»- 
ment occurs, especially on the floating solid ]>ii tides 
This bacillus grows at a tcnqKrature of lO V on meat, 
eggs, vegetables, and moistemd bieid also on cheese, 
coffee, chocolate, and dilute sugar solutions Jn some 
oxjioriments earned out hy Cartwright Wood and the 
writer m eonncxion with the iiassage of the cholera 
organism through filters, it remained alivt in the diaucml 
hltermg medium for a jicriod of at least forty two days, 
and probably for a coiiiile of months It must be umem 
bered that cholori bacilli are giaduilly overcome by other 
organisms, as only in this w ly can the immunity cu)c)yocl 
by certain regions, even after the watei and soil have been 
contaminated, provided that no fresh sutiply is brought m 
“ to relight the torch,’’ bo exjilaincd In most of the 
regions in which diokri remains cnclemK the wells irc 
merely dug out juts beneath the sliglitly raised houses, 
and are ojien for the reception of sewage ind excreta 
at all times Tlic se deject i contain orgaiiie matciial which 
serves as a nutriment on wliieh infective organisms, dc lived 
from the soil and ground water, may flouush Not only 
dejecta, but also the iinsiiigs from soiled linen and utensils 
useel by cholera patients, slioukl Ik removed is soon 
as possible, “without allowing them to come into contact 
witli the surface of the soil, witli wells,” or with vegetables 
and the like The discovciy of Koch’s commi bicillus 
has so altered our concejitions of the atiology ol this 
disease, that we now study the conditions unckr which 
the bacillus can multiply and be disseniinated, instead 
of concerning ourselves with the cholera itself as some 
definite entity Telluric agencies merely become secondary 
factors, the dissemination of the disease by winds from 
country to country is no longer regarded as being ])ossibk, 
whilst the spread of cholera epidemics along tlu lines of 
human intercourse and travel is now iccogm/ccl The 
virulent bacillus requires the human organism to carry it 
from those localities in which it is endemic to tliose in w hu h 
epidemics occur The epidemiologist has come to look 
ui)on the study of the cholera organism and the conditions 
under which it exists as of more imjiortarue than mere 
local conditions, which are only import int in so fai as 
they contribute to the propagation and distribution of the 
I cholera bacillus, and he knows that the only me ans of pre 
I venting its spread is the careful insjKction of everything 
coming from cholera stricken regions He also recognizes 
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tliat the herfimg together of jjoople of depresHed vitality, 
under unhygienic and often filthy tonditionn, in quarantine 
MtatioiiB or Hliqw, w one of the surest means of promoting 
an epideiiiK of the disease that attention should be con 
hned to the careful isolation of all patients, and to the 
disinfection of articles of clothing, feeding utensils, and 
the like , that the comma bacillus can only be driven out 
of rooms by moans of light and fresh air , that thorough 
jjersonal, culinary, and household cleanliness is necessary, 
that all watei except that known to be pure should bo 
carefully boiled, and that all excess, both in eating and 
di inking, should be avoided The object of the jihysieian 
in such cases must lx,, first, to isolate as completely as 
jiossiblo all his cholera patients, and then to get rid 
of all j>redis}Hjsing causes in the patients themselves, 
causes which have already l>e< n indic ated m connexion 
with the atiology of the disease 

Attention has fiecjuently liec n diawn to the fact that 
patients who have lived for some time in a cholera legion, 
or who have already sutfeicd fiom an ittack of cholera, 
ajqioar to tiijoy a paitial immunity against the disease 
iiafikinc, working on tlie assum]»turi that the symptoms 
of (lioloia lie produced by a toxin formed by the cholera 
organiHiii, came 1o the conclusion that, by introducing 
Inst a modified and then a more viiiilcnt poison directly 
into the tissues under the skin, and not into the all 
mental y canal, it would be jKissible to obtain a ceitain 
insusceptibility to the action of this poison He found 
that for this puipose the choleia bacillus, as ordinarily 
obtained in i>uic c ultuic fioin the intestinal canal, is 
too j)otcnt foi the jireliinmary inoc illation, but is not 
siilhc u fitly active for the second, if any marked pio 
teetion is to bo obtained B) allowing the organism to 
glow in a well ac i ited cultuie the virulence is gradually 
climuiishocl, and this virulence, once abolisliecl, does not 
rttuin eviii when numerous successive cultures are made 
oil agai oi othei nutrient media On the othei hand, 
by jiassing the choloii bacillus successively through the 
jioritoncal cavities of a senes of about thirty guinea jags, 
ho obtains a viius of gieat activity, tins activity is soon 
lost on agar cultivations, ind it is necessary fioin time to 
time again to jiass the bacillus thiough guinea pigs, three 
or four passages now lioing suthcient to reinforce the 
act IV ity 

iMoin thc^st two culturos the vaccim^s aio picpaml as follows - 
Tlio Hill taco ot a slatit agai tube is sraoaiod with tlin mcMhtud 
c liolc^ra organism After this has bom allowed to grow for twenty 
foui hciiiiM a small cjuantit} ofstoiilo water is jiourod into the tube 
and the smfaco growth is caiofully sc lajavl otl and made into an 
omulsion in tlio water , this is thm jamud off and the process is 
rojK^aUd until the w hole eif the giowth has bc'oii removtd The 
mixturo IS iiiado iijc with watc r to a bulk of 8 c c , so that if 1 c c is 
in|o( ted the jcaticut loc csvos | of a siirfac c^ growth , it is found that 
this cpiantit> whe n iiyootod suhuitapoously into a guinc a pig, gives 
a distinct rtmction, hut docs not cause necrosis of the tissues If 
the vac c ino is to lie koj>t for any length of time the oninlsion is 
niadc^ with 0 5 per cent caitiolu acid solution, projiared with 
taic'ifully stenh/od watci, and the mixture is made up to 6 cc 
instead nt 8 c c siiuo the c'aitmlic aoid apjioars tointerfero slightly 
with the aciiMtv of the viius Ihe stronger virus is prtjmred iii 
exactly the sunic wu> 1 ho piehmiiiaiy ii^)ection, which is made 
111 the left think is followed by a use in tc iiipciatine and by local 
reaction After thice oi foui horns there is noticeable swelling 
and some jiain and after ten hours a list iii tenvjHiratui e, usually 
not very marked oicuis 1 In so signs soon disappear and at the 
end of three 01 font days the siconcl injection is made usually on 
the oj)|iosite side Ihis is also followed a rise of tempoiatuio, 
by swelling pain and hnal ndnoss these, however as before 
soon pass otl and leave no ill efhets hehind A guinea pig treated 
in this fashion is now inimnno against some eight oi ten times the 
lethal dose ot choleia jKnson and from all statistics that can be 
obtained a similar piotcction is conferred ujK>n the liuman hemg 

Lvideiue hits liecm collected that spirilla, almost identical 
in apjiearanct with the cholera bacillus, may bo pi’esent 
in water and in healthy stools, and that it is m many 
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cases almost iiii|K)ssible to diagnose between these and 
the cholera bacillus , but although these spirilla may 
interfere with the diagnosis, they do not invalidate Koch’s 
mam contention, that a siiecial form of the comma bacillus, 
which gives a complete group of reactions, is the cause 
of this disease, esjiecially when these reactions are met 
with in an organism tluit comes ft om tits human intestine 
Typhoid Feiier — Our information concerning the 
cfitiology of typhoid fever was largely increased during the 
last twenty years of the 19th century In 1880 Eberth 
and Klebs independently, and m 1882 Coats, described a 
bacillus which has since Ixion found to he intimately asso 
ciated with typhoid fevei This organism (Fig 4, Plate 
VllI ) usually appears in the form of a short bacillus from 
2 to )fjL in length and 0 I to 0 5/i in breadth , it has 
slightly rounded ends and is stained at the |)oles , it ma> 
also occur as a somewhat longei rod moie equall} 
stained thioughout Surrounding the young organism are 
numoious long and well formed flagella, which give it a 
veiy characteristic appearance under the microscope At 
liresent there is no evidence that the typhoid bacillus forms 
Hjioros These bacilli are found in the adenoid follicles or 
lynijihatic tissues of the intestine, in the mosontcric glands, 
in the sjileon, liver, and kidneys, and may also he detected 
even in the small lymphoid masses m the lung, and in the 
|K)st tyjihoid aliHcesses formed in the Ixmes, kidneys, or other 
parts of the body, indeed, it is probable that they were 
first seen by von liceklmghausen in 1871 m such abse esses 
Tliey undoubtedly occur m the dejecta of patients suffering 
from typhoid fever, whilst m recent years it has been 
demonstrated that they may also be found in the urine 
It IS evident, therefoie, that the urine, as well as the fieces, 
miy be the vehicle by means of which the disease has Ixen 
unwittingly spread in certain otherwise inexplicable out 
breaks of typhoid fever, esjiecially as the bacillus may be 
piesent in the urine when the acute stage of the disease 
has gone by, and when it has lietn assumed that, as the 
patient is convalescent, he is no longer a focus fiom which 
the infection may be sprcwl There can lx little doubt 
that tyjihoid bacilli arc not, as is very freipiently assumed, 
present ineioly in the lymphatic glands and m the spleen 
(I ig 5, Plate VIII ) they may be found in almost any part 
of the ljm))hatie system in lymph spaces, in the connective 
tissues, wheie they apjiear to give use to maiked jirolifera 
tion of the endothelial cells, and esj^cially m the various 
scenting oigans It is probable that the proliferation 
often noticed in the minute portal spaces m the liver, in 
c ises of typhoid fever, is simply a type of a similar pro 
hfeiation going on in other paits and tissues of the body 
It was for long assumed that the typhoid bacillus could 
multiply freely in water, but lecent exjieriments ap])car to 
iiidicito that tins is not the case, unless a much laiger 
quantity of soluble organic matter is pi-escnt than is usually 
met with in wattr The fact, however, that the organism 
may remain alive in water is of great importance, and, as 
in the case of cholera, it must be recogni/od that certain 
of the great ejndemics of typhoid or enteric fever have 
been the result of “ water borne infection ” The bacillus, 
a facultative parasite, glows outside the body, with 
somewhat characteristic ap|)earanccs and reactions it 
flourishes specially well on a slightly acid medium, in 
the presence of putrefactive oiganisms which develop 
strongly alkaline products it may gradually die out, but it 
apjxiars to retain its vitality longer in the presence of 
acid forming organisms It may, however, bo stated 
generally, that after a time the tyi>hoid bacillus becomes 
weakened, and may oven die out, lu the presence of rapidly- 
growing putrefactive oiganisms In distilled water it may 
remain alive for a considerable jieriod — five or six weeks, or 
even longer It grows on all the ordinary nutrient media. 
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It does not coagulate milk , hence it may grow luxuriantly 
in that medium without giving rise to any alteration in 
that duid milk, therefore, is a specially dangerous vehicle 
for its dissemination When inoculated on jxitato, careful 
examination will reveal the fact that certain almost 
invisible moist patches are present, these are made ui> 
of rapidly multiplying typhoid bacilli The typhoid 
bacillus grows in gelatin, especially on the surface, 
somewhat like the bacillus cob communis, but with a 
less luxuriant growth This organism, when taken from 
young broth cultures twelve to twenty four hours old 
— during the period at which flagella are best seen — 
and examined microscopically, exhibits very lively move 
ments When, as iximted out by Gruber and Durham, 
blood senim, in certain dilutions, from a case of typhoid 
fever is added to such a culture, the broth, at first turbid, 
owing to the suspended and moving mici o organisms, 
gradually liecomes clear, and a deposit is formed which is 
found to be made up of masses or clumps of typhoid 
bacilli which have lost their motility This reaction is so 
chaiac ten Stic and dohnite, that when the mixture is kej»t 
under examination under the microscope, it is quite possible 
to follow the slowing down and massing togethei of the 
organisms It is found, moreover, that normal diluted 
blood serum has no such ettect on the bacilli This 
]>ro|)erty of the blood serum is acquired at such an early 
<late of the disease — sometimes even at the end of the 
lirst week — and occurs with such regularity, that typhoid 
fever may now actually be diagnosed by the presence or 
absence of this “ agglutinating ” projicrty m the blood If 
serum taken from a patient supjiosed to be suffering from 
typhoid feier, and diluted with saline solution to 1 in 10, 
to 1 in ^0, or in still greater dilution, causes the bacilli 
to lose their motility and to bee omc aggregated into chimj>s 
■vMthin an hour, it may lie concluded tint the patient is 
suffering from typhoid fever , if this agglutination lie not 
obtained with a dilution of 1 in 10, in from 15 to 10 
luinutes, c\|)erience has sho^Mi that the patient is not 
suffering fiom this disoise Certain other diseases, such 
as cholera, give a similar siiecific serum reaction with 
their sjiecihc organisms These sera have, in addition, \ 
sliglit common action — a general agglutinating |)Ower — 
uhuh, howovei, is not manifested except in concentiated 
solutions, the higher dilutions failing to give any clumping 
action at all, except with the sjiecitic batillus associated 
with the disease from which the jiaticnt from whom tlie 
serum is taken is suffering 

^MiterlanJpaa or Malta Fevei — Until recently, Medi 
teriauean Fever was looked upon as a form of typhoid 
fever, which in certain res|iects it resembles , the 
temiierature curve, however, has a moie undulatory 
chaiacter, exicjit in the malignant tyjx, where the 
temper itiire remams high thioughout the course of the 
attack Accoiding to Hughes, this disease is widely 
distributed in the countries bordering u]>on the Mcditer 
ranean south of latitude 46 N , and along the Ked Sea 
littoral Analogous forms of fever giving a “sfiecihc’^ 
serum reaction with the mieroeoccus of this disease art 
also met with in parts of India, China, Africa, and America 

The Micrococius vfl Brucety winch is found most 

abundantly in the enlarged spleen of the jiationt suffering from 
Malta fever, is a very minute organism (0 33/* in dianietoi) ovoid 
oi nearly rountl, arranged in jmia or in very short chains (Fig 6, 
Plate VII ) If a drop of the blood taken directly from the spleen 
he smoaiod ovei the surface of agar nutrient medium, minute trans 
parent colourless colonies apj>eai , in thirty six hours those liavc a 
alight amber tinge, and in four or five days from tlieir first apjtear 
aiice they become opaque These colonies, whnh flourish at the 
temperature of the human blood, cease to grow at the room tem 
jH^rature except in summer and if kept moist, soon die at anything 
below 60 F , though when dried they retain their vitality foi some 
time They cause opacity of broth at the end of five or six days, 


forming a predpitate with a oomparati\ely <har 8U]>crnatant fluid 
They grow Ixst on media sligljtl} alkaline than liumau blood 

This organism is distinctly ]«ithogenotie to monkeys, and 
its virulence may l>e so increased that other animals may 
be affected by it Though unable to ll^ o in clean or virgin 
soil, it may lead a saprojiliytie existence in soil ])ollutcd 
wuth faEH!al mattei Hughes inamtainH that the ‘virus ’ 
usually eiiteis the body with ins]»irecl air, and loa%cs it with 
the f eces and unno , it seldom apitcars to lie earned f<»( 
any considerable distamc He diMd« s this fiver into 
three types In the in ibgnaiil form the onset is sudden, 
there are headache, racking })ani o\< r the whole body, 
nausea, and sometimes vomiting, tin toiigm is foul, 
coated, and swollen, and the buath Ntry ofbnsivt , tin 
tenqieiaturo may continue foi some time i\ 10 > tu 105 1 
Ihe stools m the diaiilnea which is sometimes ]>iesnit 
may bo most offensive At the cud ol a few <lijs the 
lungs liecomo congested and juieumoiuc, the ])ulst we il 
hyjiorpyrexia apiiears, ind death ensues A second lypi 
by f\r the most common, is the “ undiilatoi y ” typ< 
m which there is lemittent jiynxia, separated by jienods 
in which the jiatienl apjnars to 1 h improving These 
pyrexial curves, from one to seven in iiumbci, average 
alnmi ten iliys each, the first Ixing the longest, eighteen 
to twenty thuc clays In an iiitciniittcnt t^jje, in which 
the temiKiiatiire cuive closely resembles the luttic ])vrexial 
curve of jfiithisis or suiqniration, tlu undulatory ” char 
a(tei IS also muked A ( oiisidtiable numbei of toxu 
symptoms make their apfK ii uk c — loi ili/ecl lu untis, 
synovitis, aiiimia, emadation, bionihial eatuih, weakness 
ol the heart, neuralgia, jirofusc night sweats, and «imilir 
eouditions ruients otherwise healthy usuilly reiovci, 
even afiei prolonged attacks of the disease, but the 
mortvlity amongst jiatients sutleiing from organic inisdiuf 
of any kind iiuy 1x3 eoin])ai itively high 'Jho diagnosis 
fiom malatia, phthisis, rheuiiutic afte< tions, and jmeumoiiia 
may in most cases lx. inide fan ly easily, but tlic scrum 
leaetiou with cultures of tbe iniciocoocus melitensis, (one 
sponding to the ty]>hoid reaction with the typhoid ]>a(illu 
IS sometimes tlie only trustworthy ehagnostu featiiu 
Ijetwcen this fever iiid tlie alxive mentioned eliseasis 
Ihe hent preventive meisuKs aie the avoid iiice of e hills, 
good dr linage, xnd disinlection of stools and urine fiom 
the jiatieiits effected, so as to stoj) pollution of tlu soil 

UefapRinq Feve) — The R]x.tili( cause of relaj)siiig ievei 
(famine level) a 2 >peais to In the S]nnlluin Olurnu itn, an 
organism which eiccurs in the blood of ]»atieiitH sullering 
from this disease (riming the febiilc stages) Between 
the febrile stages iie jwiiods of intei mission, during which 
the spinbiim ehsapfxiars from tlie blood and apjiarently 
retires to the sjileen Tins disease, in ejndemic foi in 
follows in the footsteps of famine and destitution, sjxscially 
afleeting young jx^ojile l)etwe(n the ages of fifteen and 
twenty it seldom attic ks eliildic^n under five years of igt, 
but in ])atients ovt r thirty it assume ? a more virulent form 
In monkeys inoculated with blood containing the S]>n 
ilium OlKrmeien tlu first symjitoms apjx.ar lx tween the 
second and sixth days In the human subject this incuba 
tion ixiriod may last as long as throe weeks, then tonus 
an ittaek of fever which continues for about a week, and 
IS followed by*a similar fx.riod of apparent convalcsccru ( 
on which ensues a jiyrexial relajise, eontinmng about half as 
long as the first The spirilla, the cause of this disease, an 
fine spirals with jxnnted ends, three or four times as hnig is 
the diameter of a red blood corpuscle Although it has is 
yet lx.en found impossible to cultivate these sjarilla outside 
the body, human beings, and monkeys injected with blood 
containing them, contract the disease , and in monkeys it 
has been found that during tlu ixjriod lx»fore the relapse 
the spirilla have made their way into the cells of the 
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Hpleen Ah ytt little is known as to the mode of develop- 
ment of these organistiiH, and of the method of thur tiauH 
luiHHion f 1 om one }>atient to another, but it is thought that, 
as in the cane of malaria and the tsetee fly disease, they 
may l)e carried by blo(3dHiicking mseets llelaiJsing fever 
jH diHtinguiHhed from typhoid by its sudden onset, and by 
the distinct intermissions, and from influcriza by the 
t nlargement of thi spleen and liver The most satisfactory 
iiK thod of diagnosis is the examination of the blood for 
the prestiue f)f the spirillum during the febrile jieriod 
The imi nm Urn a]»])earances are those of a toxic (bacterial) 
|w)isonmg Curious infan tion like masses, in whu h are 
nurntrous spirilla, are found in the spleen, in the liver 
there is evidence of acute interstitial hejiatitis, with cloudy 
swelling of the livei cells, and similar changes occur in 
the kidm^y h atty dogom ration of the heart and voluntary 
muse l( s m Ay also be met with 

J*l(n/ni — Duiiiig recent years ojjjiortunities for the 
study of plague have uufoitunattly Ikh n only too numerous 
In patients suflenng fiom this disease, a microorganism, 
ea]>ablo of loading eithei a sa])ro])hytic life or a parasitic 
exisbnco in the human body, and in some of the lower 
animals, was dose rilsd indc |>tndontly by Kitasato and by 
\irsiii, in IHOt, in Hong Kong It is a shoit, moderately 
tliK Iv ])ic ilhis, with rounded ends, which stain deeply, leav 
mg a ( k Ai band in the contio (Iig 7, Plato VIII ) It 
thus itscmblus the slioit di]>htheria bacillus and the in 
line n/a 1» ic illns (^ei tain other foiins aie nut with, but the 
above IS the most c hai ac teristic It grows readily on most 
media at the tomiioratiire of the liody, but, like the glanders 
bac ilhis soon loses its virulomo in cultivations It may lie 
obtained in pure cultures from the lym])h glands, and from 
the abs( csscs that are fount d in the groin or otlier iiositions 
in whu h the gl inds lie* ome enlarged and softened It may 
also Ik) found in the sjilccn and in the blocul, and, in the 
cast of jHitiouts sulleiing fiom the pneumonic form of the 
disease, even in the lungs and in the s])utum It has also 
1)0011 louiid in tlu ficts and mine (It is very iiii|)ortant 
that those t vcrctions liom l»laguo jmtients should always 
1)0 most caiofully disinfcctocl ) This oiganism, when 
obtained in ]»urc cultuu and inoculated into rats, mice, 
guinea ]ngs, or ribbits, jaoclucos exactly the same 
H 3 m]»toms as docs inatciial tiken fiesh from the softened 
glands 1 he sym]>tomH aio lo< al swelling, enlaigemeiit and 
softening ot the lymphatic glands, and high fever The 
fact that lats au susceptible to the disease is one of 
jieculiai signiticam t, as these animals by their habits have 
s|) 0 (ial facilities foi carrying the plague bacillus from 
point to point, and thus of sjireading the infection very 
rapidh It hiis been noticed that huge numbors of rats 
Slice limb to pliAgiu l)etorc the disease assumes the ejndemic 
foim and in Jlomba>, at an early jxjriod of the last 
out bit ak, it was almost im]) 08 siblo to obtain a rat on 
which to cany out cxjieiiinents for the purjioso of deter 
mining whether the organism was really the jilague bacillus 
oi not In India, wliere the notions of eleaiiliiiess aio 
somewhat ditferent fiom those recogiii/ed m (treat 
Biitam most of the conditions favourable to the spread 
of the plague bac illus are of the most j)erfect character 
This organism may ])ass into the soil with faxes , it may 
there lomiin for some time and then he Vakcii into the 
l)ody of one of tlie lowei animals, or of man, and give rise 
to a flesh outbreak Kitasato and Yersin were both able 
to ]>iov( that soil and dust from infected houses contain 
the bacillus, that such Imc illus is capable of inducing an 
attack of ])laguo in the lower animals, and that flies fed 
on the dejecta or othoi bacillus containing material, die, 
and in turn contain bacilli which are ca|)able of setting 
up infection Hankin claims that ants, and Simonds that 
fleas, ma} carr} tlu plague to and from rats, and so to the 
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human being It has already been mentioned that the 
organism rapidly loses its virulence when cultivated outside 
the body , on the other hand, on being passed through a 
senes of animals its virulence gradually increases Thus 
may be explained the fact that in most outbreaks of 
plague there is an early penod dunng which the death rate 
18 very low, after a time the percentage mortality is 
enormously increased, the virulence of the disease being 
very great and its course rapid There seem to be notable 
differences in the degree of susceptibility of different races 
and different individuals, and those who have {lassod safely 
through an attack ai)pear to have acquired a marked degree 
of immunity Two methods of treatment, both of whicli 
seem to have l)een attended with a certain degree of success, 
are now being tried Ilaffkine, applying his inoculation 
method (first used with cholera) to plague, appears to have 
produced a certain active unmunity, inocidatcd patients 
becoming less susceptible to the action of the })lague 
bacillus This method of treatment, however, is of no 
use in till rise of jjatients already attacked, for such 
cases 'Versm has used a serum taken from horses into 
which giaduated and systematic iniections of the plague 
bacillus and its products have been made This “anti- 
jiest” serum, it is claimed, has induced a favourable 
turn in the disease in cases which otherwise must inevit- 
ably have succumlied 

Pnenmoma — The case in favour of acute lobar pneu 
monia being an infective disease was a very strong one, even 
before it was |x>8sible to show that a special organism lx)ie 
any a^tiologu al relation to it In 1880, Fiiedliinder claimed 
that he had isolated such an organism, but the pneumo 
bacillus then described aji^jeais to be inactive as compared 
with the pneumococcus isolated by h rat like 1 and Talamon 
This latter organism, which is usually found in the sputum, 
IS an encajisuled diplococtus (h ig 8, Plate VII ) Grown on 
serum or agar ovei which sterile blood has liecn smeareel, 
it occuis as minute, glistening, rathei ))iominent points, 
almost like a fine sj>iay of water or dew When tlie 
oiganism is cultivated in bioth the capsule disai)peais, 
anel ehains of diplococci are seen It resembles the 
influenza bacillus in a most remaikable manner It may 
lx. found, m almost every case of pneumonia, in the 
“ 1 usty ” or “ prune juice ” sputum Injected into rabbits, 
it i>ioduces death vMth veiy great certainty , and by passing 
the organism through these animals its virulence may be 
markedly increased Like the influenza bacillus and even 
the diphtheria bacillus, this organism maj l)e present m 
the mouth and lungs of jierfectly healthy indiv iduals, and 
it IS only when tlie vitality of the system is lowered 
by cold or other depressing influences that pneumonia 
IS indue ed, two factors, the presence of the bacillus and 
the lowered vitality, being both necessary for the pioduc 
tion of this disease in the human subject It is quit© 
j) 088 ible, howevei, that, as in the case of choleia, a slight 
inflammatory exudation may supply a nutiient medium 
in which the bacillus rapidly acquires greatly increased 
virulence, and so becomes a much more active agent of 
mfeetiou 

It is claimed by the brothers Kleinj^rer, by Washlxnirn, 
and by others, that they have Ixen able to produce au 
anti pneumococcic serum, by means of which they are 
able to treat successfully severe cases of pneumonia Th© 
catarrhal pneumonia so frequently met with during the 
course of whooping-cough, measles, and other siiecific 
infective fevers, is also m all probability due to the action 
of some organism of which the influenza bacillus and the 
diplococcus pneumomsB are types 

h\fect%ve memnffitu is, in most of the recent works on 
medicine, divided into four forms (1) the acute epidemic 
cerebro-spinal form , (2) a iiostenor basic form, which. 
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however, is closely allied to the first, (3) suppurative 
meningitis, usually associated with pneumonia, erysipelas, 
and pymmia, and (4) tubercular meningitis, due to the 
specific tubercle bacdlus 

(1) The first form is usually associated with Weich 
selbaum’s diplococeuA %ivtracell%dar%B meningtiidts (tvo 
closely-apposed discs), which is found m the purulent 
exudate, especially m the leucocytes, of the meninges of 
the brain and cord It grows, as transparent colonies, on 
blood-agar at the temperature of the body, but dies out 
very rapidly unleas reinoculated, and h^ little patho- 
genetic effect on the lower animals, though under certain 
conditions it has been found to produce meningitis when 
injected under the dura mater (2) Posterin' basic memn 
piUsy according to Dr Still, “ is frecjnently seen during the 
first six months of life, a i>eriod at which tuberculous and 
epidemic cerebro spinal meningitis are quite uncommon ” 
The organism found in this disease resembles very closely 
the diplococcuB intracdlularu 'niemngitidiSy but differs 
from it in that it remains alive without recultivation for 
a considerably longer ixsriod It is less pathogenetic tlian 
that organism, of which possibly it is simply a more highly 
saprophytic form This is a somewhat im[K)rtant jKiint, 
as it would account for the great resemblance that exists 
Ixtween the s^ioradic and the epidemic forms of meningitis 
(3) In mppaiatim m&nin/giUs these two organisms may 
still be found in a certain proportion of the cases, but 
their place may Ix) taken by the pneumococcus or diplo 
coccus pneumome or FraenkeVs pneumococcus — diplo- 
coccus lanceoKtus — which apiHiara to grow in two forms 
In the first it is an encapsulated organism, consisting of 
small oval cocci arranged in pans or in short chains , the 
capsule 18 unstained When the pneumococcus grows in 
chains — the second form — as when cultivated outside th( 
body, on blood serum or on agar over the surface of which 
a small quantity of steiilo blood has been smeared, it 
])ioducos very minute translucent colonies Like Weichsel 
baum’s bacillus, it must be recultivated every thiee or 
four days, otherwise it soon dies out Unlike the other 
forms previously described, it may, when passed through 
animals, become extremely virulent, very small quantities 
being sufficient to kill a rabbit Although the pneumo 
coccus IS found in the majority of these cases, esix^cially in 
childien, sup^jurativo meningitis may also accompany or 
follow the various diseases that are set up by the strepto- 
coccus pyogenes and streptococcus erysiiwlatis, whilst along 
with it staphylococci and the bacillus coli communis have 
sometimes been found In other cases, again, there is a 
mixed infection of the pneumococcus and the streptococcus 
pyogenes, esjjecially in cases of disease of the middle ear 
As might bo exj^ected in meningitis occurring in connexion 
with the s^jedfic infective diseases, e^, influenza and 
typhoid fever, the presence of the specific bacilU of those 
diseases may usually be demonstrated in the meningeal 
pus or fluid (4) The fourth form, tahercvlar rmningitis 
(acute hydrocephalus), is met with most frequently in 
young childron It is now generally aceepted that this 
condition is the result of the introduction of the tubercle 
bacillus into the blood vessels and lymph spaces of the 
meninges at the base of the brain, and along the fissures 
of Sylvius 

Injiysnza — From 1889 up to the present time, influenza 
has every year with unfaihug regularity broken out in 
epidemic form in some jiart of the United Kingdom, and 
often has swept over the whole country The fact that 
the period of incubation is short, and that the infective 
agent is extremely active at a very early stage of the 
disease, renders it one of the most rapidly spreading 
maladies with which we have to deal The infective agent, 
first observed by Pfeiffer and Canon, is a minute bacillus 
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or diplococcus less tlian l/x in length and 0 5 /a in thick 
ness, it IS found m little grouiKS oi m j>ans Each 
diplococcus IS stained at the polos, a clcai l>aud romaimng 
in the middle, in this respect it resembles the ]>laguo 
bacillus It 18 found m the blcxxl — though hero it seems 
to bo comparatively inactive — and in enormous numliers 
in the bronchial mucus It is not easily stained in a 
solution of carbol fuchsin, but in some rises such numbeis 
are present that a cover glass ]>reparation may shoi^ piacti 
rally no other oiganisins Agar, smeared with blood and 
inoculated, gives an almost pure cultivation of vcij minute 
transparent colonias, similar to tbose of the diplococcus 
pneumonite, but as a rule somewlut smaller Hum 
organism, found only in cases of mtiuen/a, a]q>eais to have 
the jK)wei of forming toxins which contiiiuc to act foi 
some time altei recovery seems to have taken jdace, it 
apiioars to exert such a general devitali/ing c tfi rt on tin 
tissues, that microorganisms which oidinvrily no h< Id in 
check are allowed to become active, with the ic suit tint 
catarrh, pneumonia, and similai conditions arc developed, 
especially when cold and other lowering conditions co 
oiKirate with the jxiison This toxin produces sjiecial 
results in those oigans which, through overuse, impaiicd 
nutrition, or disease, are alieady only just able to cany 
on then woik Hence in cases of influenza the (ausc of 
death is usually associated with the failure of some organ 
that had aheady been working up to its full capicitj, and 
in which the maigin of reserve ]>owcr had been lecluced 
to a minimum It is for this reason that rest, nutrition, 
warmth, and tonics are such iiiqKirtant and successful 
factors in treatment 

Yellow FtveVy endemic in the Wist Indies and the 
north eastern coasts of South America, may become 
epidemic wheiever the teiiijieraturo and humidity are high, 
esj)Ocially along the seashore in the tropical Atlantn 
coast of North America It ijiiiears to bo one of tin 
sjiocific infective fevers in which tlie liver, kidney, and 
gastro intestinal systems, and esjiei lally their blood vesse Is, 
aie affected In 1897, Sanarelh re)>ort(d, in the Annah^ 
de VliisUtut Pasteur y that ho had found a bwillus in tin 
blood vessels of the livei and kidneys, and in the ( ells ot 
the iKsritoneal fluid, but never in the alimontaiy trict, of 
yellow fever patients Those, he maintaim d, were ^lor 
fectly distinct from the putiofaitive microbes ocdirring in 
the tissues in the later stages, their colonics not gi owing Tike 
those of the bacillus coli communis They giow readily 
on all the ordinary artificial nutrient media, as shoit rods 
with rounded ends, usually ilxiut J to 4/a in length and 
about half as broad is they are long They are stained 
by Qiam’s method and i caddy by most of the aniline 
dyes, are ciliated, and do not liquefy gelitin They 
flourish siX/Cially well alongside moulds, m the dark, in 
badly ventilated, waim, moist places, and remain alive 
for some time in sea water these facts, as Sanaielh jioints 
out, afford an explanation of the sjx^cial jicrsistenco of 
yellow fever in old, badly ventilated ships, and in daik, 
dirty, and insanitary seacoast towns Once the organism, 
whatever it may bo, finds its way into the system, it soon 
makes its presence felt, and toxic symptoms are devclo|>ed 
The temperature rises, the pulse, at fiist rapid, gradually 
slows down^ and after some tune persistent vomiting of 
bile comes on At the end of three or four days the 
temperature and jailsc fall, and there is a jieriod during 
which the patient apjiears comparatively well this is 
followed in a few hours by icterus and scanty secretion of 
urine There may be actual anuria, or the small quantity 
of unne passed may be loaded with casts and albumen , 
delinum, convulsions, and hsemorrhages from all the mucous 
surfaces may now set in, or secondary infections of various 
kinds, boils, abscesses, suppurations, and seiiticaimia, may 
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roHult Those often prove fatal when the {jatient appears 
to V)e almost convalescent from the original disease As 
n gards prognosis, it has been found that the lower the 
initial tem|>oratupe the milder will the case be” (Mac 
pherson) An initial teraiiorature of 106 F is an ex 
coedmgly unfavourable sign Patients addicted to the 
use of alcohol are, as a rule, much rnoie severely affected 
than ate others The treatment is principally directed 
towards prevention and towards the alleviation of 8ymi>- 
toms, though banarelli lias ho|)e8 that an “anti” serum 
may bi useful More recently hlexner, working with the 
Amern an CViinmission, has isolated another organism, which, 
h( maintains, is the pathogenetic agent in the production 
t>l yillow level , whilst Durham and Myirs maintain that 
a small bacillus previoasly observed by Meinberg and 
othois IS the true cause of this disease 

U etf 8 dneaHff a diHoast whi(h may Ik ( (iiiHidtred along with 
a< nU yellow atrophy and ytllow h voi is om in \^hich there m an 
a( ute febiile (ondition assoc nit(d wjtli jaundici, inflammation ol 
the kidnc y, and cmhtigc nn nt of thr sph c n If apjK ars to be a toxic 
condition of a IcHH IK ntc cfiaiactcr Iiouover than tlic other two in 
which tho functions and Hfiiictuic of the hvci and kidnc^y aie 
sjKxially intorfc red with 1 he ic is a marked alfcc tion of tho gastio 
intestinal system, and the nervous system is also in some coses 
]»rofoundly involved Ha inorihage into the mucous and serous 
niembiaiKH is a niaiked fcsotiiic The liver cells and kidney cpi 
theliurn niidergo fatty ehangcis though in tho earlier stages there 
IS a cloudy swelling jirohalily also toxic in its origin Certain 
organisms e>f the I’lote us groui*, which opjiear to liavc the iKiwei 
in 0(1 tain e iti uinstuiifos of forming toxic substances in Jaiger 
<pian titles than can lie readily de^stroyeKl by the liver, and which 
then make then appeal ariee in the kidney and spleen, are supposed 
to he the cause ot tins eondiUcjii 

Diphtfui la — In rcgird tej no dweaHt has mcdual ojnnion 
undergone greatti modification than it has in lesjieet of 
di])litlKria Aeeuiatcly ai>pliul, bacteriology has bore 
gained ono of its greatest triumphs Not only have the 
atiology and diagnoHis of this diseise been made clear, 
but knowledge ae eiuired in coimoxion with the jiroduction 
of the disease )i is boe^n a])] died to a most BUceesHful 
imthod of its tuatincnt In 1875, Klobs dcBerilwd a 
small bacillus with rounded ends, and with here and 
therej Hinall clear unHtained spaces in its Hubstance He, 
however, also deBeribed Htrejitoe oe ci as jirosent in eertaiii 
caHe^H of diphtlicria, and toneludod that there must fie 
two kinds of diphtheria, one associated with each of these 
organisms In 1881 he again took up the ejuestion ariel 
ia the following yeiai Loefflei ga\t a systematic elt sen] diejii 
of wliat is now known as the Kkbs LoelHei bacillus, which 
was afterwarels juoveel by JUmx and 'Versm and many 
othei observers tei he the causa causans of dijihthtria 
This hae illus is a slightly c urvtul rod w itli rounded, iiointed, 
ol elul>sha]>ed onel or ends (big 9, Plate VIII It is 
usually freim 1 2 to 5/i. or more in length and from 0 3 to 
0 5/1 in bieadth rarely it may be considerably larger in 
both eliinensions It is non lueitile, and may exhibit great 
variety e>f foun, aeci^iding to the age of the cultuie and 
the natuie oi the medium ujxm which it is growing It 
IS stained by (Irani’s methoel if the docoloiizing process 
lie not too prolonged, and also by Loefller’s metliylene 
blue method b\te^]»t in the very young forms, it is 
readily ree ogni/able by a senes of tiansverse alternate 
stained and unstained bands Tho bacillus may ho 
wtxlge shajKid, 8]>indle sha|x'd, comma shajxid, or ovoid 
In the shorter forms the ]K)lar staining is usually well 
marked , in the longer bac illi, the transverse striation 
\er> ( haractoristie (lubsha|jeel forms or branching fila 
ments arc mot with in old cultures, or whore there is a 
su]H.i abundance of nututive material In what may be 
e ailed the handle of the club the banded ap]iearaiice is 
sjK^cially well marked These sjjeeifie baeiUi arc found m 
large numliers on the surface of ^e diphthentic membrane 
(big 10, Plate VIII ^), and may easily be detached for 
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bacteriological examination In certain cases they may 
be found by direct microscopic examination, especially 
when they are stained by Gram’s method^ but it is far 
more easy to demonstrate their presence by the culture 
method On LoefflePs special medium the bacilli flourish 
fo well at body temperature — about 37* C — that, like 
the cholera bacillus, they outgrow the other organisms 
present, and may be obtain^ m comjiaratively pure 
culture Distinct colonies may often be found as early 
os the eighth or twelfth hour of incubation, in from 
eighteen to twenty four hours they apjx^ar as rounded, 
elevated, moderately translucent, greyish white colonies, 
with a yellow tinge, the surface moist, and the margins 
slightly irregular or seallojied They are thicker and some 
what more opaejue in the centre When the colonies aie 
few and widely sejmrated, each may grow to a considerable 
size, 4 to 5 mm , but when more numerous and closer to- 
gether, they remain small and almost invariably discrete, 
with distinct intervals between them In older growths 
the central opacity becomes more marked and the crena 
tion more distinct, the moist, shiny appearance being lost 
When the surface of the serum is dry, the growth, as a 
rule, does not attain any very large size 

These “jmre” eolonuss, when sown in slightly alkaline 
broth, grow with great vigour , and if a small amount of 
such a forty eight hours’ culture he injected under the skin 
of a guinea jiig, the animal succumbs, with a maiked local 
reaction and distinct symptoms of toxic iKiisoning very 
similar to those mot with in cases of diphtheria of the human 
subject IIoux and Yersin demonstrate cl that the jioison 
was not e ontained in the hcxlies of the bacilli, but that it 
was formed and thrown out by them from and into the 
nutrient medium Moreo\er, they could produce all the 
toxic symptoms, tho local reactions, and even the paralysis 
which often follows tlic disease in the human subject, by 
injecting the culture from whiih they had previously 
removed the whole of the dijihthena bacilli by filtration 
This cultivation, then, contains a poisonous material, which, 
incapable of multiplying in the tissues, may he given in 
carefully graduated doses If, therefore, there is any 
thing m the theory that tissues may he gradually 
“aeelimatized ” to the iioisons of these toxic substanees, 
they siw that it shemld be jiossible to jirove it in eon 
nexion with this disease Behring, going still farther, 
found that the tissues so acclimatized have the jxiwtr of 
]>rodueing a substance capable of neutralizing the toxin, a 
substance winch, at first confined to the cells, when formed 
in large (juaiititics overflows into the fluids of the blood, 

Mvhbl- HI N(J1.S TO PLATl? MU 
Parasitic Diseases 

f IQ 2 - Streptopornis ogenes, red l)loo<i corpuscleH and pns cells 
111 tlie pus from a cose of empyenma x KXX) diams 
„ 8— Cholera Hpinllum from eight <lays agar culture, showniK 

nmnj involution forma Hagella >\ell ataincd x ICHX) 

4 — Batilhia typhi nUlominaliH (tyi)hoid baoillua), with well 

ataiucd llagdla. "V oung agar cultivation x KXK) 

5 — ( roup of typhoid Iwu ilh in a aoctioii of spleen x lOCO 

, 7 - -Preparation from young cultivation ol Bacillus pestis (plague 

bacillus) Flagella well stained x 1000 

Q — Bacillus diphtheruc irom twenty four hours culture x 1000 
, 10 — Free edge of false membrane from case of diphtheria con 

taming numerous diphtheria hacilh x KKK) 

„ 11 - Bacillus tetani, with well stained dogella Twenty four hours 
culture X 1000 

„ 12 — Scrapmg from a wound in a case of tetanus, showing several 
spore heaniig and a fiw non spore heanng tetanus bacilli 
xlOOO 

„ 15- Bacillus tiilierculosis Bacilli m a giant cell in the human 
liver m a case of acute tuberculosis x 1000 
, 16 Baoillus lepne. Bacilh in endothelial cells of splenic tissue 

xlOOO 

, 19 — Amoelxn m wall of dysenteric abscess of liver, firom a 

specimen kindly lent by Professor Greenfield x 1000 
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with which It IS distnbuted throughout the IxxJy The 
bulk of this toxin neutralizing substance remains in the 
blood serum after separation oi the clot In proof of this 
he showed that ( 1 ) if this serum be injected into an animal 
before it is inoculated with even more than a lethal dose of 
the diphtheria bacillus or its products, the animal remains 
jierfectly well , ( 2 ) a certain quantity of this serum, mixed 
with diphtheria toxin and injected into a guinea pig, gives 
rise to no ill tficcts , and (3) that even when injected 
some hours after the bacillus or its toxins, the scrum is 
still capable of neutralizing the action of these substances 
In these exjieriments wo have the germ of the present 
antitoxic treatment which has so materially diminished the 
) percentage mortality in diphtherix This serum may also 
be used as a prophylactic agent 

The antitoxic scrum as now used w jirejiared l)y injecting into 
the subcutaneous tissues of a lioiso the imKhicts of the dqihtberia 
badllus The baiilliis, groun iii biotfi containing ptptono and 
blwKi strum or blood plasma, is tiltcred and lieuttuto a tempera 
turc of 68 or 70 C for one hour It then contains only a small 
amount of active toxin, but it renders the hoiso liighly msus 
ccptiblo to the action of strong dqphthoria toxins and even induces 
the production of a considerable amount of antitoxin This pro 
duction of antitoxin, howcvci, may he acceleiated by repeated and 
increasing injections of strong tlijJithena toxin, which may be so 
powerful that ^ to ^ of a diop or e\cn less, is a fatal dose for a 
medium sized gumoa i»ig I he antitoxu serum so juepared may 
iontain200, 400, 600, oi even moio “units of antitoxin jiei c c — 
the unit b( ing that quantity of antitoxin that will so far iieutrali/e 
100 lethal doses (a lethal dose is the smallcht quantity that will kill 
a 250 gramme guinea pig on the hfth day) of toxin foi a 250 gramme 
guinea pig that the animal contmin s alive on the lifth day from 
I lie imection This, however, is a j»uioly ailntiaiy standard of 
nriitralizing powtr, as it is found that, owing to the complicated 
structure of the toxin, the iieutrali/mg and the lethal iwwers do 
not always go hand in hand hut as the toxin used in testing the 
antitoxin is always compaied with the oiiginal standard, accurate 
results are easily obtained 

Diphtheria, though still prevalent in cities, has now 
lost many of its teirois In large hospitals the death 
rate has fallen from nearly 40 jier cent to under 14 j)or 
cent , and if antitoxin could bo given as soon as the 
disease manifests itself, the moitality might be brought 
down to a very insignificant figure It has licon maintained 
that as soon as antitoxin came into use the number of 
cases of paralysis increased rather than diminished This 
may be readily understood when it is borne in imiid that 
miny patients recover under the use of antitoxin who 
would undoubtedly have succuiubed in the pro anti 
toxin days , and it cannot he too strongly insisted, that 
although the antitoxin intiodueed ncutrali/es the free 
toxin and ])i events its further action on the tissues, it 
cannot entirely neutrilize that which is already acting on 
the cells, nor can it make good damage already done 
before it is injected bven allowing that antitoxin is not 
accountable for the whole of the improvement in tlu 
percentage mortality statistics since 1896 or so, it has 
undoubtedly accounted for a very large projKirtion of 
reeovorios Antitoxin often cuts short functional albumin- 
uria, but it cannot repair damage already done to the 
renal epithelium before the antitoxin was given The 
clinical evidence of the value of antitoxin in the relief 
that it affoids to the patient is even greater than that 
derived from the consideration of statistics 

The diphtheria bacillus or its poison acts locally as a 
caustic and irritant, and generally or constitutionally 
as a protoplasmic iioison, the most evident lesions 
])roduced by it being degeneration of nerves and muscles, 
and in acute cases changes in the walls of the blood 
vessels Other organisms, streptococci or staidiylococci, 
when present, may undoubtedly increase the mortality by 
producing secondary complications, which end in suj)pura 
tion. Diphtheria b^illi may also be found in pus, as m the 
discharges from cases of otorrhaa. 
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Tetanus (Locljaw ) — \lthough tetanus was one of the 
last of the diseases to which a definite micro organismal 
origin could lie lessigned, it has long boon looked ujxm 
as a disease tyiucal of the “septic” grou]> Nuolaier 
described m 1885 an organism multiplying outside the 
body and capable of setting up tetanus, but this was only 
obtained in pure culture V>y Kitasato, i Tajiuiiiest, and by 
the Italians in 1889 It has a vtry tharat teristu senes of 
appearamts at ditterent stages of its development It 
grows fust of all as long, xory slender threads, which 
rapidly bieik up into shorter sections fiinn 1 t( 5 /a in 
length (Iig 12, 1^1 itc VlII ) In these ahoittr rods spores 
may ap})eai on the steonil <»i up llic stvinth day, 
according to the tomiier itiirc at whuh the growth g <^8 on 
The rods then assume a very ( har u teristie pm or duim 
stick form, they are non motile, ate sonuwlul rounded 
at the ends, and at one end the spore, wlmh is of eon 
siderably greater diameter than tlio rod, causes a \cry 
consideiable expansion Before sporulation the organisms 
are distinctly motile, oceuiring in rods of dillereiit lengths, 
in most cases surioimded by bundles of beautiful fiagolla, 
winch at a later stage are thrown oft, the prosenct of 
flagella corrosjionding very closely with the “motile” 
jieriod (Iig 11, riato VIII ) The bacillus grows liest it 
the tomjKiatuio of the body, it lieeoines maetive at 14 C 
at the one extreme, and at from 42 to 4 1 C’ it tlu^ other , 
in the lattei case involution forms, clubs and l)raiiching 
iiid degeiierited foims, often make their apjn iraiuc It 
is killed by exposure for an liour to i tciniKi iture of from 
60 to 65 C , but the spores aie very rcsistent to the 
action of heat, as they withstand the temiKntun ot boil 
ing water for several minutes Tlie orgimsm lias ])een 
found in garden earth, in the excrement of aminals — 
esjieeially horses — and in dust taken fiom the sticets or 
from living rooms, esjioeially when it has Iiclu allowed to 
remain at rest for a consider ible ])eriod It has also been 
deinonstr ited m, and sejiarated from, the jnis of wounds 
(Fig 12, Plato VIII ) in ]>atients suftering fiom lockjaw, 
though it IS then invariably found associated with the 
micro organisms tliat give rise to sup] an iticm 

It 18 important to rtmembti lliat thn ]>acillii8 is a strmt 
aiiatrobt, and tau only grow whtii lic« oxygen lia« been 
lomovcd from tlio cultivatiun medium It may bi cultivated m 
gelatin to which has l>con added from 2 to 1 ]»fi cc'iit of gtape 
sugar, when, along tlie lino of the sU]> cultun it forms a duicate 
growth, almost likt a hi tiee the tip of which ntvci comes quite to 
the suiface of tin gelatin The most luxunaiit giowth — cvidenoad 
by the longest hianehcs — ofcuis in the depth of the gtlatin awiy 
from lico oxygon After a time the gelatin hKoiins stiiky, and 
then undergoes slow liquefaction the growth sinking and having 
the uiqior lajcrs compaiativoly eltai Ihis organism is not an 
obligate, but a facultative, jiaiasitc , it may grow outside the body 
and lomain alive foi long periods 

Lockjaw is most c ommoii amongst agric ultuial 1 ibourcrs, 
gardeners, soldiers on camiiugn, in those who go about 
with bire feet, or who, like young children, ire liabk to 
get their knees oi hinds accidentally wounded by contact 
with the ground Anything which devitalizes the tissues 
— sueli as cold, bruising, malnutrition, the action of other 
organisms and their jiroduets — may all be predisposing 
factors, m so fai as they jdice the tissue at a disadvantige 
and allow of jtlie full development of the siiocihc bacillus 
of tetanus In order to produce the disease, it is not 
suffieient merely to inoculate tetanus bacilli, csjiecially 
where lesistent animals are concerned they must be 
injected along with some of their toxins or with other 
organisms, the presence of which seems to increase the 
power of, or assist, the tetanus organism, by diverting 
the activity of the cells and so allowing the bacillus to 
develop The poison formed by this organism resembles 
the enzymes and dijihthena jkusoii, in that it is destroyed 
at a temfierature of 65* C in about five minutes, and 
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t\tii at the temi>erature of tlie body soon loses its 
strcmgth, although, when kept on ice and protected from 
tlic action of light, it retains its si^ecial properties for 
months Though slowly formed, it is tremendously jiotent, 

^ millionth part of a c c ) 

of the broth m which an active culture has been allowed 
to grow for three weeks or a month, being sufficient to kill 
a mouse in twenty four hours, of a drop killing a 
rabbit, a dog, or of a drop a fowl or a pigeon , it 
IS from 100 to 400 times as active as strychnine, and 400 
times as jxnsonous as atropine It has lieen observed 
that, (juite a]>art from size, animals exlnbit a varying 
degree of susceptibility Irogs kept at their ordinary 
temixjrature are exceedingly insusceptible, but when they 
are kept warm it is jxissible to tetani/e them, though 
only after a s( mewhat prolonged inculiation jieriod, such as 
is met with in very chronii ( ases of tetanus m the human 
subject In exiierimentally prodm cd tetanus the siiasms 
usually cominc n( e and art most pronounced in the muscles 
near the site of inoculition It v\as at one time suj)iK)sed 
tliat this was liecaust tlu j)oison acted directly u|)on the 
nerve terminations, oi |K)ssibly u[>on the muscles , but as 
it IS now known that it acts directly on the cells of the 
central noi \ ous system, it may, as in the case of rabies, find 
its way along the lymph itic channels of the nerves to 
those points ol the ( entral nervous system with which these 
nerves are direc tly connected, spasms occurring in the course 
of the muscular disti ibutioii of the nerves that receive 
their im[)ulsos from the cells of that ai ea As the amount 
of toxin introduced may lie contained in a very small 
(juantity of fluid and still be very dilute, the local reaction 
of the cormo< five tissue cells may l>o exceedingly slight, 

< onsocpiently a very small wound may allow of the 
introduction of a strong [loisonous dose Many of the 
casts of so called idiopathic Utanus are only idiojiathic 
liecause the wound is trifling in charveter, and, unless 
suppuration has taken place, has healed rapidly aher the 
IKuson has lieen introduced In tetanus, as m diphtheria, 
the organisms ])roducing the jioison, if found in the body 
it all, are devilo|)ed only at the seat of inoculation , they 
do not make their way into the surrounding tissues In 
this we have an ovplanation of the fact that all the 
oailier cxjwrimonts with the blood from tetanus patients 
gave absolutely negative results It is sometimes stated 
that the ]>roduetion of tetanus toxin in a wound soon 
ceases, owing to the arrest of the development of the 
bacdlus, tven iii cases that ultimately succumb to the 
disease Jloux and Vaillard, however, maintain that no 
case of tetanus can U treated with any pro8|)ect of success, 
unless the focus into which the bacilli have been 
introdm ( d IS freelj n moved The antitetamc serum was 
the first antitoxic scuim produced It is found, however, 
that thougli the antitetamc serum is capable of acting as a 
prophylactic, and of pi eventing the apiKsaranoe of tetanic 
symptoms in animals that are afterwards, or simul 
taneously, iniected with tetanus toxin, it does not give 
very satisfactory results when it is injected after tetanic 
symptoms have made their ajijiearancc It would appear 
that in such ctvses the tetanus ]K)ison has become too 
firmly Ixiund u]i with the protoplasm pf the nerve 
cells, and has alieady done a considerable amount of 
damage 

(b) More Ohronio Infective Diseases (tissue parasites). 

Tu/je? cti/osis — In no ejuarter of the field of proventiv e 
medicine have more im|X)rtant results accrued from the 
discovery of a specific mfectn e organism than in the case 
of Koch's demonstration and sejiaration m pure culture of 
the tubercle bacillus and the association of this bacillus 
with the transmission of tuberculosis In connexion with 
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diagnosis— both directly from observation of the organism 
in the sputum and urine of tuberculous patients, and in 
directly through the tuberculin test, especially on animals 
— this discovery has been of very great importance , and 
through a study of the life history of the bacillus and its 
relation to animal tissues much has been learned as to 
the prevention of tuberculosis, and somethmg even as to 
methods of treatment One of the great difficulties met 
with in the earlier periods of study of this organism was 
its slow, though iiersistent, growth At first cultivations 
in fluid media were not kept sufficiently long under obser 
vation to allow of its growth , it was exceedingly difficult 
to obtain pure cultures, and then to keep them, and m 
impure cultures the tubercle bacilli were rapidly over 
grown Taken diiectly from the body, they do not grow 
on most of the ordinary media, and it was only when 
Koch used solidified blood serum that he obtained pure 
cultures Though they may now be demonstrated by 
what apiiear to be very simple methods, before these 
methods were devised it was practically imiK)ssible to 
obtain any satisfactory results 

Ihe principle involved in the staining of the tubercle 
bacillus 18 that when once it has token ux> fuchsin, or 
gentian violet, it retains the stain much more firmly than 
do most oigamsms and tissues, so that if a siHJCimen be 
thoroughly stained with fuchsin and then decolorized lu 
a mineral acid — 25 jier cent of sulphuric acid, say — 
although the colom is washed out of the tissues and most 
other organisms, the tubercle bacilli retain it, and even 
after the section has been stained with methylene blue, 
bring the other tissues and organisms into view, these bacilli 
still remain bright red, and stand out prominently on a blm*- 
background Jf a small fragment of tuberculous tissue 
bo jiounded m a sterile mortar and smeared over the sui- 
face of inspissated blood serum solidified at a comparatively 
low temjwatuie, and if evaix^ration bo jirevented, diy 
scaly growths make their ajipearante at the end of somc^ 
fourteen days If these l)e remoculated through several 
generations, they ultimately assume a more saprophytic 
character, and will grow m broth containing 5 jier cent of 
glycerin, or on a iie])ton 0 beef agar to which a similar 
quantity of glycerin has been added On these media 
the tubercle bacillus grows more luxuriantly, though after 
a time its virulence a]>pears to be diminished On blood- 
strum its viiulence is j^reserved for long jxriods if success- 
ive cultivations are made It occurs in the tissues or m 
( ultivations as a delicate rod or thread 1 5 to 3 5/a ni 
length and about 0 2 to 0 5/x m thickness (Fig 1 5, 
Plate VTII ) It IS usually slightly curved, and two 
rods may be ai ranged end to end at an o])en angle 
There is some doubt as to whether tubercle badlli contain 
sjKires, but little masses of deejily stained piotoplasm 
can bo seen, alternating with clear spaces within the*- 
sheath, these clear spaces have been held to be sjioies 
This organism is found in the lungs and sputum m various 
forms of consumption, in tubercular ulcers of the intestine, 
in the lymph spaces aiound the vessels in tubercular 
meningitis, in tubercular nodules in all X)art8 of the body, 
and in tubercular disease of the skin — lupus It is found 

also in the tubercular lesions of animals , in the throat- 
glands, tonsils, spleen, and bones of the pig , m the sifleen 
of the horse , and in the lungs and pleura of the cow 
Tuberculosis may be produced artificially by injecting the 
tubercle bacillus into animals, some l^ing much more 
susceptible than others Milk drawn from an udder m 
which there are breaking-down tubercular foci, may con- 
tain an enormous number of active tubercle bacilli , aiidf 
pigs fed ujxin this milk develop a typical tuberculosis, 
which can be traced from point to point, commencing m 
the glands of the throat, with the utmost precision It 
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must lie assumed that what takes place m the pig may 
also take place in the human subject, and a sudicient 
number of cases are now on record to show that the 
swallowing of tuberculous material is a cause of tuber 
culosis, esjiecially amongst children and adolescents 
Inhaled tubercle bacilli from the recently-dried sputum 
of phthisical patients, like milk derived from tuber- 
culous udders, may set up tuberculosis of the lungs or 
of the alimentary tract, especially when the epithelial 
layer is unhealthy or imperfect The two main causes of 
the prevalence of tuberculosis in the human subject are 

(1) tubercle bacilli may become so modified that they can 
flourish saprophytically , as yet it has not been possible to 
trace the exact conditions under which they live, but we 
are gradually coming to recognize that although when 
they come from the body they are almost obligate i»aia 
sites, they may gradually acquire saprophytic characters 

(2) Many of the domestic animals are readily infected with 
tulierculosis, and in turn may become additional centres 
from which infection may ladiate 

Although Koch’s tul^erculin, from which at one time so 
much was expected therapeutically, has not entirely 
fulfilled its promise, it w of gieat use iii early diagnosis, 
and therefore should prove invaluable in the eraduation 
of tuberculosis 

Tiiluiculin fioni vhith the tuborculm test denves its name, 
consists of the jinwlncts of the tubercle bacillus when giown foi a 
num til 01 SIX weeks m jieptono me it broth to which a small pio 
|)oition, say 5 or <5 per cent , of glycoiin has been added The 
tuboicle ba< illi are then killed at boiling temperature, and aio jiaili 
ally ri mo\ ed by sedimentation and completely by filtration through 
a Htrkfdd oi Pasteui Ohamberland filter If a large dose of this 
filtered fluid lie iiijoctod under the skin of a healthy man or brute 
it IS possible to jiroduco some local swelling and to indine a nso of 
temj mature but in a similar patient suffering from tuberculosis a 
very much smaller dose (one wniih does not affect the healthy in 
dividual in the slightest degree) is sufficient to bung about the char 
at t( nstic swelling and rise of tempoiature To obtain tnistworthy 
If suits the dosagf must always be carefully attended to The reac 
tioii is only obtained under certain well defined conditions Driven 
animals seldom, if ovoi icact pioporly Cattle to bo tested should 
be allowed to umam at rest for some time , they should be well 
fed, ami bo (aicfiilly piotocted fioni cold or draughts After an 
in]e(tiun of tubfnuliii into the subcutaneous tissues (usually in 
fiont of the shouldei oi on the (best wall) they should be kept 
iimli r the same eonditions ami should be watered v( ry carefully 
the ttmjierature should lie taken at the sixth hoiii, and every 
thru hoiiis aftcrwanls up to the twenty first oi oven twenty fouitn 
houi If dmiiig this lime the tonqsiratuie uses to 104 F , thcie 
can b( little doubt that the animal is tuberculous , but if it lemains 
under 101 , the animal must bo eomudered free fiom disease if 
the tcm|>eiatuieitmains l)et>\eoii these points, Uit case is a doubtful 
on ami, according to Pnnf ijial M Fadyeaii should be lotestod at 
the end of a month It is int< resting to note that the test is not 
trustworthy m the case of animals in which tuberculosis is fai 
advaiKid, especially when the tomiwrature is alieady high — 103 F 
In siidi casts, however, it is an easy matter to diagnose the 
disease by the oidinary clinical methods At first objections 
wfic raised to this test cm two grounds (1) that mistakes in 
diagnosis aie sometimes matle , (2) that tulioiculin may aflbet 
tlu milk of healthy animals into which it is injected As the 
methods of using the tuborculm have been jicrfected, and as the 
eonditioiis under which the reaction is obtainod have become 
better known, mistakes have rapidly become fewer further, it has 
fieeii amjily pioved that tuberculin has not the slightest detenorat 
lug eflcet on the cpiality of the milk 

Lepio^y — Armaucr Hausen in 1871, and Ntisser in 
1881, described a “leprosy bacillus” corresponding in sue 
and in certain iioints of staining reaction to the tubercle 
bacillus, and it is now generally accepted that this bacillus 
IS the direct and speciflc causal agent of leprosy The 
discovery of this organism paved the way for the proof 
that the tubercular and anaesthetic forms of leprosy are 
essentially the same disease, or rather are the manifestar 
tions of the action of a common organism attacking 
different senes of tissues 

To demonstrate the presence of the leprosy bacillus, tie 


an indiarubbei ring fnmly around the base of one of the 
leprosy tubercles As soon as the blood is driven out, 
leaving tlie nodule imle, make a piinctiiro w ith the jioiut of 
a sharp knife From this puncture a cleai fluid exudes , 
this, dried on a covci glass, stained with carbol fuchsin, 
and rapidly decolorized with a weak mineral acid, shows 
bacilli stained red and veiy like tubercle bacilli, thiy 
differ from that organism, howt\ti, m that they art some 
what shorter, and that if the itid lit too strong, or lit 
allowed to act on them for ton long a timi, the lolour is 
discharged f i oin them much me u e readil> These oi ganisms, 

which are from 4 to hp in leugtli and 0 m breadth, 
are as a rule more rigid and more jioiutcd than irc the 
tubercle bacilh (Fig Ki, Plate YTll) It is doubtful 
whether they form spores Tiny irc toiind in Urge 
numlx^rs lying embeddul in a kind ol gelatinous snbstanct 
m the lymphatics of the skin, in certain cells of which 
they apixjar to be takt n up 

It IS curious that these bacilli affec t sjiei lally the skin 
and nerves, and rarely the lungs and seious membi'ines, 
thus being in sharp contiast to the tulicule bacillus, whicli 
affects the lattei \cry frequently and the former lartly 
They are seldom found in the blood, though tbey liaM 
been described as occurring tlieio in tlie latii stages of the 
disease It is stated that leprosy his been inoculatid 
directly into the human sub^ei t, the p itic nt dying some 
hve 01 SIX years aftei the inoculation had been nude 
but up to the jinsent no pint ciiltuit of the lepiosy 
bacillus has lieeii obtained, it has therefoio lioen im 
possible to pioduce the disease by tlu mot illation of the 
bacillus only Whxt e\idcnce we ha\o it oiii disposal, 
however, is all m favour of the ti ansmissibility of tlu 
disease from patient to jiaticnt anti tlnoiigh the agenty of 
the leprosy bacillus None of the numerous non liaeillary 
theories of leprosy account it all satisfat toiily foi this 
transmissibihty of the disease toi its piogressiic nature, 
and for the j>eculiai seiies of histologn al dianges that nt 
met with in various parts and oigans ol tlu lc]Hf>us l)o(l> 
Leprosy occurs in all climates It is found where no lisb 
diet can be obtaineel, and where poik and rice ire never 
used, though to these substances has been assigned 
the jKiwer of giving rise to the diseise Locality apiiears 
to influence it but little, and with irn])rovtd sanitatum 
and increased cleanliness it is being gradually e ladie ated 
The only factor that is common in all fen ms of Icjirosy, 
and is met with in eve^ry east is tlu spee ifie bacillus , anel 
in spite ot the faet that it has yet been found iiiqiossible 
to trace the method of transnussion, wc must, fiom what 
IS known of the presence anel action eif bieilJi in other 
diseases, esjiecially in tiibeieulosis, assign to the leprosy 
bacillus the role eif leprosy producer, until ninth stionger 
evidence than has yet lx>cn obtained can lie brought forward 
in favour of any of the olbti numerous causes tint have 
been assigned Two cases are recorded in which ]>eo[)le 
have eontneted lejirosy fiom prnking their fingers with 
needles whilst sewing i Icjiei’s dothes, and a man who 
had never lieen out of Dublin is said to have contracted 
the disease by sleeping with his brother, a soldier who 
had rotimied from India sutFeriug from leprosy 

GlandeiF — Farcy in the human subject resembles the 
same disease exjiorimentalJy produced in animals with 
material from a glandered animal, and as tluri^ is no 
pathological distinction between the two, from the a.tio 
logical standiKiint, they may lie considered together If 
the pus from a glanders aliscess be mixed with a little 
sterile saline solution and spread over the cut surface of a 
boiled jiotato kept at the body temperature, bright yellow 
or honey coloured, thick, moist looking tolonics grow ver> 
rapidly and luxuriantly These colonies gradually become 
darker in colour, until they assume a caf^-au lait^ or even a 
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<h<Kolate, tint On examining one of them microscopic | 
ally, it IS found to bo made up of bacilli 2 to 5 /a long 
uid to I of tlicir own length broad (Figs 13 and 14, 
Hate VII ) The bacillus is usually straight or slightly 
<urvcd and rounded at one end, it apijears to be non 
motile As first iKuntcd out by Loeffler and Schutz, when 
a |K)rlion of a culture is inoculated subcutaneously, typical 
fai<y, with the acute siptuserma or blood iKUsoning so 
( haraett i istic of certain cases of glanders and fan y, is the 
result The human subject is usually inoculated through 
wounds or scratches, or through the aiijilu ation of the nasal 
discharge of a glandered animal to the mucous membrane of 
the nose or mouth Man is not sjiecially susceptible to the 
glanders virus , cattle never take it in the usual w ly, and 
c N 1 11 when inoc ulatod exhibit nothing more tlian lot ah/ed 
ult oration The goat apjiears to occupy an interniediAte 
position between cattle and the horse in tins ios]>ect, in 
sh((i», which ire faiily susceptible, tin disease runs its 
tourse slowly, and ajijs irs to resemble chronic faicy in 
man In raldnts and the dog the disease runs a ^ory 
slow and modified touise Although field niite are extia 
ordinarily sus( ojitibk, white mice and house mice, unless 
previously fid on sugar oi with j»hlond/iii, are unafiected 
'Jill jugcon IS the only bird in which glandeis has been 
pnxluitd Lions ancl tigers aic said to contract the 
diseasi, ind to take it in a m ry severe and rijiidly fatal 
foiin 11n gUndiis organism ia]udiy loses its virulence 
and c\in its vitality i)iy, it dies m about ten days, 
jilactd in distilled water, in about five days, but kept moist, 
OI when grown on lultuio media, it retains its vitality foi 
ibou^ a month, although its activity soon becomes con 
sidenbly lessened These bacilli aie leadily killed at a 
temiieratuie of ^lo V thc> can ]>ass through the kidneys 
even when theie is no lesion to lie made out either with 
the naked i>i or under the i mi ioscojkj (Sheri iiigton uid 
Ilonomt ) 

The glandeis baiillus grows liost in the jiresence of 
oxygen, but it may glow anaerobically, it then apjieiis 
to have the jiowei ol foiming toxin, either uioio in eju entity 
or of greater activity than vnIicu it has access to a free 
sup[)ly of oxygen This jioison (mallein) is used foi the 
pill pose of diagnosing the presence of glindeis A culti 
vation IS made in jHjitom/ed bouillon to which a sinill 
jiortion of glyieime has boon added 'I his is allowed 
to grow at the tx*iii])eratui(^ oi the body foi a month oi six 
weeks tlu bacilli are killed by heat, and 0^ |hi cent 
carbolic acid is added The cultivation is then filteiid 
tliroiigh a ] ion clam filter in older to remove the bodies of 
the bacilli, ind the resulting fluid, eleai and amliei 
colouied, should have the powei, when injecti^d in cjuanti 
ties of 1 c e , of giving the glanders leaition in an animal 
sutiiung fiom that cliseiise in a healthy animal 6 e c 
should give no leaition The susjiected animal should bo 
kept at rest and in a warm stable for twenty four to forty 
t ight hours be fori the tost is aiiplied The temiierature 
should be normal, is no ])io]>ei u action is obtained in an 
animal in wliiih tin temjicratiire is high This reaction, 
which IS a very definite oni , consists in a rise of tomjicra 
turc of from 2 to 4 I , and the ajijiearanco of a swelling, 
of fiom J to 4 indies in diameter and from 1 fo inches 
in height, before the sixteenth or eighteenth liour, this 
swelling shoulel continue to incioaso for some hours It 
has lieen suggested that the in]ection of to c c of 
mallein, at intervals of two or three days, may be used 
with advantage in the treatment of glanders Glandered 
horses seem to improve under this treatment, and certainly 
do not react even to much larger doses of mallein The 
mallein test has revealed the fact that glanders is a far 
more common and more widespread disease than was at 
one time supposed 


(c) InfecUve DiMOMB in wliieh Orgiaiims have not yet 
Dean OiscoYered. 

Hydrophobia is usually contracted by man through 
inoculation of an abraded surface with the saliva of an 
animal affected with rabies — through the bite of a dog, 
the animal in which the so-called rabies of the streets 
Ol curs The other animals that may be affected “ natur 
ally ” are wolves, cats, foxes, horses, cows, and deer , but 
all warm blooded animals may be inoculated with the 
disease The principal changes are in the neivous system, 
and include distension of j>eri vascular lymphatic sheaths , 
dilatation of blood vessels and hemorrhages, csjjecially in 
the floor of the fourth ventricle of the biain and in the 
vanouH mucous and serous membranes , hyaline changes 
in and around the walls of bloodvessels, prohfciation of 
the endothelium , swelling and vacuolation of nerve iclls, 
jicricellular infiltration with leucocytes, and also mhltiation 
of the salivary glands with leucocytes (Coats) An in 
( reased numbe r of leucocytes and microcytes in the blood 
h IS ilso Ix^eii made out As ye t the definite form of the 
vnuB IS unknown, but, whatever it may lx, it has a jiower 
of inulti])lying in the tissues and ol piodiuing i toxic 
substance whii h, as in the case erf tetanus toxin, apjiears 
to act sjxcially on the central nervous system At piesent 
two organisms are Ixing studied in connexion with this 
disease — one a yeast descnbid by Dr G Memino, the 
other an organism something like Fiacnkers diplococcus, by 
Bruschettini — but neither of them has as jet biin satis 
faitonly worked out The nature of the disease jnoduccd 
by the inocuUtion of saliva fioin a rabid animal appeals to 
de^iend upon (1) the cjiiantity of the rabic virus intiodui cd , 
(2) the j)Oint of its introduction, (3) the activity ot the 
viius Ihus by diluting the poison with distilled w itir or 
sUine solution and injiiting small cpiantitics, tlu jicriod 
of incubation may be piolonged Slight wounds ot the 
skin, of the limbs, and of the back are follov\cd b> a long 
intubation jxiiod, but when the inoculation takes place 
in the ti]>s of the fingers or in the skin of the fate, wheie 
neives are immcrous, and csjieciilly where the wound is 
lacerated oi deej), tlu incubation period is much shoiter 
and the attack usually moie sevcie This, as in tetanus, 
IS accounted foi by the fact that the lymphatics ot tlie 
luivos are much moie diiectly continuoies with tlu central 
nervous system than are any othei set of lymjihatics 
The jKusem apjiears to act directly upon the lells of the 
centril neivous sjstcm 

Aiising out of recent lesearches on hjdio])hobia, two 
mcthocTs of treatment — one of winch, at any rate, has Ixen 
attended by conspicuous success — have been jiut into piac 
tut The first of these, PastcuFs, is based uiion the 
fact that ribic virus may lie intensified or attenuated at 
will Pasteur found that although the virus taken from 
the corobrosjunal fluid of thi dog always produces death 
111 the same ikuiocI when inoculated into the same animal, 
virus taken from other animals has not the same activity 
If ]>assed thiough a succession of monkeys it may Iiecome 
so attenuated that it is no longei lethal If eithei the 
“monkey virus,^^ which is not fatal to the labbit, or the 
“dog virus,” which kills in twelve to fourteen days, be 
passed through a senes of rabbits, the virulence may be so 
exalted that it may kill in about six days, though its 
activity cannot be increased beyond this |K)int bj any 
means at present at our disjxisal This intensified virus 
was therefore named by Pasteui the mim iiat, and it 
forms a standard from which to work He found, tex), 
that under certain conditions of temperature the virus 
may be readily attenuated, one hour at 50 C or half an 
hour at 60 completely destroying it A 5 jjer cent, 
solution of carbolic acid acting for half an hour, or a 
1 per 1000 solution of bichloride of mercury or acetic acid 
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or ijerniaiiganate of ix>ta.sb, brings about the same result 
as do also exposure to an and sunlight The i>oison con 
tamed in the spinal cords of rabbits exposed to dry air 
and not allo>^ed to undeigo putrefactive changes, gradually 
loses its activity, and at the end of fourteen to fifteen days 
is incapable of setting up rabid symptoms A senes of 
cords from rabbits inoculated with the mrm jixe are cut 
into short segments, which, held m series by the dura 
mater, are sus|}cudcd in sterile glass flasks plugged with 
cotton wool and containing a (quantity of {lotassium 
hydrate — a jioworful absorbent of water At the end of 
twenty four hours the activity of the virus is found to have 
fallen but slightly , at the end of forty-eight hours there is 
a still further falling off, until on the fourteontli or fifteenth 
day the virus is no longer lethal With material so obtained 
Pasteur tieated patients who had been bitten by mad 
dogs On the first day of treatment small quantities of 
an emulsion of the cord exjiosed for thirteen or fourteen 
days in saline solution are injected subcutaneously, and 
the treatment is continued for from fifteen to twenty one 
days, according to the severity of the bite, a stronger 
emulsion — i e an emulsion made of a cord that has been 
desiccated for a shortei jieriod — being used for each 
succeeding injection, until at last the patient is mjected 
with an emulsion which has been exjxised to the air for 
only three days In the human subject the jienod of 
incubation of the disease is compaiatively prolonged, owing 
to tlie insiisceiitibility of the tissues to the action of this 
IKiison, there is therefore some chance of obtaining a 
complete protection or acclimatization of the tissues before 
the incubation ijeriod is completed The virus introduced 
at the bite has then no more chance of affecting the 
nerve ccnties than has the strong virus injected m 
the late stages of the protective inoculation the nerve 
centres, having become gradually acclimatized to the jioisons 
of the rabic virus, are able to carry on their jirojK-r 
functions in its presence, until in time, as in the case of 
microbiil poisons, the virus is gradually neutralized and 
eliminated from the body Various modifications and 
improvements of this method have from time to time 
been devised, but all are based on, and are merely exten 
sions of, Pasteur's original work and method As soon as 
it was found that antitoxins were formed in the tissues in 
the case of an attack of tetanus, attention was drawn to 
the necessity of determining whether something similar 
might not bo done in the production of an antirabic 
serum for the treatment of rabies Babes and Lepp, and 
then Tizzoni and his colleagues Schwarz and Centanni, 
starting from virus Jixe, obtained a senes of weaker inocii 
lating materials by submitting it for different {loriods to 
the action of gastric juice Beginning with a weak virus 
so prepared, and from time to time injecting successively 
stronger emulsions (seventeen injections in twenty days) 
into a sheep, they succeeded in obtaining a serum of such 
antirabic power that if injected in the proportion of 1 
to 25,000 of body weight, an animal is protected against 
a lethal dose of virus Jixe The activity of thes serum is 
still further reinforced if a fresh series of injections is made 
at intervals varying from two to five months, according to 
the condition of the animal, each series occupying twelve 
days. This antirabic substance stored in the blood has 
not only the power of anticipating (neutralizing 1) the 
action of the poison, but also of acting as a direct curative 
agent , as a prophylactic agent, readily kept in stock and 
easily and rapidly exhibited, it jiossesses very great advan 
tagos It must bo borne m mind that the longer the 
Iieriod after the inoculation, the greater must be the 
amount of serum used to obtain a successful result 

There can be little doubt that hydrophobia is a specific 
disease due to a multiplication of virus in the nervous 


system, in the elements of which it is ultimately fixed , 
that It passes from the wound to the central nervous 
system by the lymphatics, and that, as in tetanus, the 
muscular spasms are the result of the action of some 
special jioison on the central ner\ous system 

hmxdlpox — There have been few recent additions to 
our knowledge of the etiology of small jsix, though Dr 
Monckton Coj)cman now holds that the small jkix organism, 
like that of vaccine, la piohably a \ery miniitt bacillus, 
which, from its beha\iour in the presence of gljccrin, is 
IKissessed of the jxiw cr of forming spores If \ accim lymph, 
taken from the calf, be j)i otic ted from all extraneous 
8iK)ro beaiing organisms and treated with 50 jx i cent aolu 
tion of glyceiin, it m time becomes absolutely ate rile as 
regards ordinary non spore l)earing organisms 1 ^en the 
staphylococci and stieptococci, usually lound in calf lymph, 
cannot withstand the prolonged action of tins substance, 
but spore bearing oigan isms still remain alnc and active 
Moreover, the lymph still retains its power of j)roducing 
vaceine \esicles, so that the vaccine organism, in its jiowers 
of resistance, resembles the spore beaiing, and not the non 
spore be iiing, organisms with which we aie ac cpiaintcd 1 his 
vaccine organism is very minute, it is stated that it can 
be cultivated only on 8j>ccial media, though it multiplies 
freely in the su|)crfieial cutaneous tissues of the calf, the 
monkey, and the human subject Pcrhajis the most im 
portant outcome of Dr Cojeman's work on this subject is 
that he has ol tamed a vaeeinc lymph from which are^ 
eliminated all stieptococci and staj>hylococci, and, if the 
lymph be taken with reasonable earc , any other organisms 
which could ])Ossibly give rise to untoward results 
s Typhus Fevey — Up to the jnesent time, although it is 
fully recognized that typhus must l)e one of the sj)ei ilic 
infective fevers brought about by the action of a sjHcial 
microorganism, no detmite information as to the bacteiiil 
cctiology of this condition has been obtained It is alwajs 
looked ut)on as a “filth” disease , anel from the frecjuency 
of minute hemorrhages, and from the resemblance to the 
haemorrhagic 8e|)tiCTmias in other res])ects, it aj)])eMs 
probable that the baeillus of tyjihus is the oiganism 
described by Mott in 1883 as an actively motile dumb 1x11 
coccus, and ten years latei by Dubicff and Brulil as the 
diplococcus typhosus c xanthematicus , the jxilar staining 
and general resemblance to the dijdoeoecus of fowl cholera, 
the plague bacillus, the di|»lococcus of “ Wildseuc he,” 
certain forms of sw me fever and hog cholei a, and others of 
the haemorrhagic sej>tic<emus, aie sufficient to suggest the 
generic affinity of this organism to tins sc jiticaemic grouj> 
We have as yet, however, no ibsolutc jiroof of the vtiologu al 
relation of the bacillus to this disease, sueh as has lx3en 
obtained m connexion with otlici diseases, and it is im 
possible to add anything beyond this to the aiticle con 
tributed by Dr Affleck to the ninth edition 

Scarlet Fevei — In seal let fevei rceent observations have 
been comjiaratively few and unimportant (hooke, and 
later Klein, and otheis hive, however, shown that in the 
glands and throats of sc arlet fever patients a streptococcus, 
to which IS assigned the chief etiological i61o m connexion 
with this disease, is present On the othei hand, it is 
maintained by many obscr\ei8 that these streptococci arc 
nothing mefre than the streptococci found m pucij»eial 
fever, eiysifielas, and similar infective conditions, and 
certainly the organisms described closely resemble sticpto 
coccus j)yogenes 

MeasUs — In measles, as in scarlet fcvei, micrococd 
have had ascribed to them the jxiwer of setting up tlic 
sjpccihc disease Canon and Pielickc have, howcvei, de 
scribed minute bacilli somewhat resembling those described 
as occurring in vaccine lymph Iheso arc found m the 
blood m the early stages of the disease, and also in the 
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profuHc catarrhal secretions so characteristic of this con 
(htion There are no records of the successful inoculation 
of this minute bacillus, and until such evidence is forth 
coming this organism must Ix) looked ujjoq as being an 
accessory, }Kissibly, but not the iJiime cause, of measles 

Afumps — It IS generally accepted that mumps is prob- 
ably caused by a H|)ecihc micro-organism, the infectne 
matcuil making its way in the first instance through 
the ducts to the i>arutid and other salivary glands It 
apiKjais to bung aljout a jHiculiar oedematous inflammation 
of the interstitial tissue of the glands, but slight paien 
<hyinatous c hinges may also ho observed The virus is 
] in sent in the tissues lor some days lx fore there is any 
manifestation of [larotul swelling, but dining this |)eriod 
it IS extunmly active, and the disease may Ixi leadily 
transmitted from jiatient to jiatient The infectivity ton 
tinues for some time, probably for nearly a i\eek after 
Hiked eye manifestations of the diseased condition ha\c 
disapfieared The sjH:>cihc oigauism his not yet been 
isolated 

ou(/h — Within thc^ last few yeais there has 
bcjiii littk addition to our knowledge eithoi of the .etiology, 
toursc, oi treatment c^f i\hooj>ing c ongh, although a diplo 
eoccLis, i siicjitococcus, and vinous higher fungi have 
ill turn been (nit down as the cause of this disease It 
must, fioin its rcisemblance to the other sjiecitic infective 
fiveis, cousideied as an infective disease of microbic 
origin, winch goes through i ugulai jienod of incubation 
and invasion, and in wine li true nervous lesions, OH|>eciaIly 
of the ]UK umogastuc and sujm nor laryngeal nerves, aie 
somewhat common 

Atlanissuft, and later Koplick, have doscnlicd a minute 
bacillus, with lounded ends and bipolar staining, which 
oceuis in the mueiis disehaiged at the end of a paroxysm 
of whexipiug tough Kojiluk owinmed sixteen cases, and 
found this organism in thirteen of them Thesre tan lie 
little doubt that the infective mite rial is eoiitained in the 
e xjH.etoiati<m It may re mam active for a consitlorable 
period, but is then usually attache el to solid particles 
It IS not uadily caincd by the bieath, ind multiplies 
s|x daily in the nmcoiis mcmbiams, setting up inflim 
Illation ])robably tluoiigh its toxic iiroducts, which api>eai 
to be alisoibtd and, as in the cose of the tetanus ikuhoii, 
to tiavel sjiec lally along the lymph itic s of the local nerves 
Aflections of the^ lung — bronchitis and broncho pncumoiii i 
— may bo directly associated with the disease, but it is 
much moie likely that these aflections are the result of 
second 11 y infection of tissues alioady in a weakened 
condition 

11 To HieniEU VFCf table rAKASITES 

— \ disease ve^ry jirt valent in coitam 
lovN l>mg districts, cs]Kcially amongst cattle, giving rise 
to the cc>udition known as “sarcoma,” “wcxxlen tongue,” 
“ w i ns ’ ‘ 1 lony growths on the jaw ,” tl.c It is c haractei ized 
by the jircsence of a fungus, vvliicli, at first gi owing in the 
foi m ot long slendei threads that may bo broken up into 
short rods and tocei, ultimately, as the result of a degeiura 
tive jnoccss, assumes the fonn of a “ra> fungus,” in which 
a SCI ms of club like rajs aio arranged around a common 
centre It is probibly a streptothiix — strcptotlirix I orsten 
(Iig 17, IMatc ^ 11 ) Numeious eases have been observed 
in the human subject Supjmratum and the formation of 
fistulous ojiemngs, sunouncied by exubciant granulations, 
“proud flesh,” usually sujxrvene, and in the pus dis 
charged are found jellowish gioen or reddish brown |H)ints, 
tm<h mack up of a central mxgular mycelium comfiosed 
of short rods and sjmios, along with the clubs already 
disc nl)cd The mycelial threads may imch a considerable 
length (20 to lOO/i) , some of them become thicker, and 
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are thus differentiated from the rest , the penpheral club 
IS the result of swelhng of the sheath, the filaments 
nearer the centre contain the s{)oreM, which measure from 
1 to 2/1 in diameter This fungus ajipears to lead a 
saprophytic existence, but it has the power of living in 
the tissues of the animal body, to which it makes its 
way through or around carious or loose teeth, or through 
abrasions of the tongue or tonsils. After the above 
1)081 tions, the abdomen, esjiecially near the vermiform 
apiicndix, is a sjiecial scat of election, or in some cases 
the thorax, the lesions being traceable downwards fiom 
the neck Any of the abdominal or thoracic organs may 
thus be affected The process spreads somewhat slowly, 
but once started may extend m any direction, its track 
being marked by the formation of a large quantity of 
fibrous tissue, often around a long fistula In the nioie 
recent growths, and m solid oigaus, cavities of some size, 
C,oii taming a soft semi purulent cheesy looking material, 
may be found, this mass in some cases being surrounded 
by dense fibrous tissue When once a sinus is formed 
the diagnosis is easy, but lieforc this the disease, where 
tumours of considerable size are rapidly formed, may 
readily lx. mistaken for sarcoma, or, when the lungs are 
affected, foi tulieiciilosis, esixscially as bronchitis and 
pleuritic effusion are frequently associated with }>oth 
actinomyi osis and tuberculosis 

Mycetoma^ the Madura foot of India, is a disease very 
similai to a( tinomycosis, and, like that disease, is pro 
duced by a somewhat characteristic stieptothrix It 
usually attacks the feet and legs, however, and appears to 
Ixj the result of infection through injured tissues Under 
ceitain conditions and in longstanding casts the fungus 
apjxsars to become jugmented (black) and degenerated 

Other forms of fungus disease or AlycoBea arc desciibed 
As|x^rgillosis, or pigeon breeders’ disease, is the result of 
the infection with the Asjiergillus fumigitus Ceitain 
tumours appear to be the result of the action of a jeast. 
Blastomycosis or Sacchaiomycosis The spores of the 
Penicilhum glaucum, and of some of the Mucors are also 
said to have the ix)wer of setting up irritation, which may 
end in the foimation of a so e ailed granuloma oi gianula 
tion tissue tumour These, however, are eoniparatively 
rare 

B Diseases due to Ammal Parasites 

1 To Protozoa 

Malaria — Following Laveran’s discovery, in IbHO, of a 
pai isite in the blood of patie nts suffering from inalana, our 
knowledge cjf tlie disease has increased by leaps and bounds, 
and one of the most important cjuestions conceining trojiieal 
diseases has now been cleared up Kuinerous observations 
have Ixen carried out to determine the diffeient paiasites 
found in different forms of malaria — the tertian, qiiaitan, 
and •esti VO autumnal fever — in each of which, in the leci 
blood corimsclos, a series of developmental stages of a 
jiarasito from a small pale translucent amcnbifoim liody may 
lx. followed This small body first becomes lobulated, 
nuc leated, and pigmented , it then, after assuming a more 
or less marked rosette shajx? with a deeply pigmented 
centre, breaks np into a senes of small rounded hyaline 
masses of protoplasm, each of which has a central bright 
ix)int The number of these, contained in a kind of 
cajisule, vanes from 12 to 20 in the tertian and sestivo 
autumnal forms, and from 8 to 10 m the quartan form 
There are certain differences in the arrangement of the 
pigment, which is present in larger quantities and over a 
wider area m the somewhat larger jiarasites that are found 
in the tertian and quartan fevers In the parasite of the 
lestivo autumnal fever the pigment is usually found in 
minute dots, dividing near the ix)le at the point of div ision 
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of the organism, along with it in the earlier stages (Fig 
18, Plate VII ) Here, too, the rosette form is not so 
distinct as in the parasite of tertian fever, and in that not 
so distinct as in the quartan parasites These di\iding 
forms make then ap{)earance immediately before the onset 
of a malarial paroxysm, and their presence is diagnostic 
The process of division takes place es^iecially in the 
blood forming organs, and is therefore found more fre 
quently in the spleen and in bone marrow than in any 
other situations The }.>arasites, at certain stages of 
their development, may escaiie from the rod blood 
corpuscles, in which case (esiiecially when exposed to 
the air for a few minutes) they send out long processes 
of protoplasm and become very active, moving aliout in 
the plasma and between the corpuscles, sometimes losing 
their processes, which, however, continue in active move 
ment In the upstivo autumnal fever curious crescent 
shaiied or ovoid bodies wore amongst the first of the 
]mrasitic organisms described as occurring in the blood, 
in the red corpuscles of which they develop Manson 
maintains that from these arise the fiagellate forms, all of 
which, he thinks, are develo|)ed in ordei that the life of the 
malarial parasite may be continued outside the human 
body It IS probable that most of the pigment found in 
the organs taken from malarid patients is deiived from 
led blood corpuscles bioken down by the malarial jjara 
sites , many of these, in turn, are devoured by leucocytes, 
which m malarial blood are usually greatly increased in 
number, and fiequently contain much pigment, which they 
have obtained either directly from the fluid phisma or from 
the pigmented jiarasitic organism The work recently 
earned out by Bruce on the tsetse fly jiarasite, by Smith 
on Texas fever, and by Thayer and Ilewitson on the 
blood parasites of buds, has ojiened up the way for the 
further study of the malarial parasites outside tlie human 
body There can be no doubt as to the close relation of 
the multiplication and sporulation of the malarial parasite 
with the ague paroxysm the anaemia results from the 
breaking down of blood corpuscles Toxic substames 
are jiresent in the blood during the setting free of 
the spores , of this we have proof in the increased toxicity 
of the urine during the paroxysmal phases of the disease , 
necrotic areas, similar to those found in acute toxic feveis 
produced by other micro organisms, are also met with It 
IS well to bear in mind that the accumulation of debus 
of parasites and corpuscles in the capillaries may lie an 
additional factor in this necrosis, especially when to this 
18 added the impaument of nutrition necessarily involved 
by the impoverished condition of the malarial blood It 
is interesting to note that, although, as iKunted out by 
Nuttall, the Italian and Tyrolese i>easantry have long 
been firmly of the opinion that malaria is transmitted 
through the mosquito, and although Nott of New Orleans 
as early as 1848 “refers to malaria as if the mosquito 
theory had already been advanced,” little attention has 
been given to this (j[uostion by most observers Still 
earlier, Rasori (in 1846) had stated that “for many years 
I have held the opinion that intermittent fevers are pro 
duced by parasites, which renew the paroxysm by the act 
of their reproduction, which recurs more or less rapidly 
according to the variety of the species ” , and this apjiears 
to be the first well authenticated reference to this subiect 
Nuttall, who gives an excellent summary of the literature 
on the mosquito theory of malaria, assigns to King the 
honour of again drawing attention to this question 
Laveran in 1891, Koch in 1892, Manson m 1894, 
Bignami and Mendim in 1896, and Grassi in 1898, all 
turned their attention to the mosquito theory Manson, 
basing his theory upon what he had observed as regards 
the transmission of Filaria by the mosquito, suggested a 


series of cxiieiiments to Major Ronald Ross These were 
carried out m 1895, when it was found that in mosquitoes 
that had taken up blood containing amoeboid ()arasites, 
crescents, which were first described as cells, ap^)eared in 
the stomach wall after four or five days , these contained 
a number of stationary \acuoles and jiigment granules, ten 
to twenty m uumlici, bunched together or distiibuted in 
linos (Irassi, Bignami, and Bastianelh ha\c confirmed 
and added to Ross’s obseivations tlK;y find that (tnoj^kefai 
davufey^ taking the blood from a ]»atient sulk i mg fiom 
malaria, soon develojw hamosi»oridia in the. inkstiiie 
These parasites are then found U tween the muscular 
fibres of the stomuh , thty i mi case m si/c bciome ]ng 
mented, and more and moie \ac violated, until they ]»roie(t 
into the lx)dy c wity On the sixth day these Uigc spheres 

contain an enormous nunilx.r of mmuU bodies, iciractuc 
droplets like fat, and a diminishing amount of pigmi nt 
On the seventh day numeious filaments, ariangod in rows 
around seveial foci, aie seen They ire wry dcli<atc, ate 
St lined with difhculty, and apjxar to be jx^ifcctly indcjicn 
dent of each othc r, though grou])ed within a capsule \ftc r 
the cajisule has ruiituied, these threadlike “sjioio/ooitcs,” 
escaping into the body cavity, graduilly make their way 
to, and accumulato in, the cells or tubules of the silivaiy 
glands, whence tluir jiassage thiough the jiroboscis into 
the human blood is easilj understood Two ~ . 

phases or cycles of ixistence hive then Ixcn ment ot 
demonstrated — one within the liunian body, the the 
second m the mosquito lliat within tlu human mnlurtai 
body i])p( irs to be capabk of going on almost 
indefinitely as long as the jmtunt lives, but that in the 
mosquito apjiears to lie, as it weie, in inteiim diatc stage 
The minute st>e(ks of protojdasm, tlu aimcluil c, whu h hive 
already been described as occurring in tlu rid blood coi 
pusclesof the higher animals, increase in si/c, take iij) blood 
pigment, probably from the red corpus( les, and then Ixc ome 
develojied into s]ioro( ytes or game toi } tes Tlie s])oi oc ytc 
IS the form which, remaining in the body, ultimately bieaks 
up, as already seen, into a senes ol miiiuto sj)oks or 
amtxbulx., which m turn go through the sanu lyele agiin, 
increasing m sue and forming spores, and so on null finitely 
Gametoeytes (the true sexual form) lu in certain sik'cioh, 
to outward ai>i)earaiue, very similar to tlic s])or(Kytc, but 
in others they assume the crescentic sha])e, and c in thus lx 
lecogni/ed The male cell resembles tlu female cell very 
closely, except that the ])rotoplism is hyaline and homo 
geneous looking, whilst that of the female cell is gianular 
It has alreidy Ixen noted tint when the bloocl is with 
drawn from the body certiin of the miliiial ])arasites 
become flagellated These tligelli may be looked upon as 
sj>erm elements, which, foiniing in the male gametocyte, 
are extruded from that cell, and, once set fuc, seek out the 
granular female gametoeytes A single fl igellum Ixeomes 
attached to a small j)i ejection that ipjxais on the female 
cell , it then m ikes its way into the jirotojilasm of the 
female cell, in which lajnd st re lining movements arc then 
developecL In certain sjiecics the female cc 11 is somewhat 
elongated, and miy be jieculiarly constricted It becomes 
motile, and apyiears to have the i)Ovver of piercing the 
tissues In tjns way the first stages of dcvelojnnent in tlu 
moscjuito arc jiasscd The gametoc ytes, taken along with 
the blood into the stomach of this insect, pass through 
the various jihases above mentionesl, though the rygote 
form has not yet been traced m the human malarial jurasite 
In the blood of a patient bitten by an infc ctecl moscjnito, 
the ordinary malarial imrasite may be demonstrated with 
out any difhculty at the end of a week or ten clays, and the 
cycle recommences This theory, in which the moscjuito 
acts as an intermediary host for one stage of the parasite 
and transmits the parasite to man, affords an explanation 
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of many api>arently anomalous conditional associated with 
the transmission of malaria, whilst it harmonizes 
with many facts which, though frequently 
observed, were very difiicult of explanation 
Malaria was supposed to bo associated with 
watery exhalations and with the fall of dew, 
but a wall or a row of trees was seemingly 
quite suffacient to prevent the passage of infec 
tion It was mot with on wet soils, on broken 
ground, in marshes, swamps, and jungles , on the 
other hand, it was supiKJsed to lie due to the i>oisonous 
exlialations from roclw All this is now explained by the 
fa( t that those are the jxisitions in which mosquitoes occiii 
whcrovei there are stagnant ix»ols, oven of a tomixirary 
nature, mosquitfx.s may bleed It has Ijoen obseivid that 
although the malarial “miasma” never produces any ill 
ofFec ts in patients living at more than a few feet from the 
surface of the ground, malaria may 1 k^ lound at a height 
of fiom 7000 U) 9000 feet above the HoarJevel , and the fact 
that a licit of tiecs or a wall will stop the jiassage of the 
|K)ison IS readily exjilicable on the mosquito theory These 
insects ai( incapable, owing to their limited jiower of 
flight, of rising iiioie than a few foot from the ground, and 
cannot make then way through a belt of trees of oven 
mode late thickness The fart that broken ground, such 
as IS found in connexion with railway cuttings and 
< anals, may Iks a focus from which malaria may spread, is 
fuitlior su])|K)rt of this theoiy, from the fart that in such 
broken ground ]>ools are of common occurience, and afford 
the conditions for the development of the moscpiito, whilst 
the infected tcjols used in one irea may easily convey the 
germs to another The c onditions of c limate under w Inch 
malaria is most rite arc those which are most suitable for 
the develoiunont of the moscjuito The jirotection afforded 
by fires, the locogni/cd value of mosquito cm tains, the 
simultaneous disa})|)earaiuc of anoplieles and malaria on 
the complete draining of a neighbourhood, the comridenco 
of malaria and moH([uitocs, and the piotection afiorded 
by largo expanses of water near walls and trees, are all 
luijiortant in this connexion 

The moscjuitoes sj)c(ially associated with the trans 
mission of malaria in the human subjoc t liolong apparently 
to the genus Anopheles, AnopMes ilaim/er 
Spedaaot (puK uli2)enni8) and Aiioplidea bifunatu^ both 
’cMcamad found in (beat Biitain, and Anoplu^lcs 

jnctm, anothci sjieries found in Eurojie, but so 
far not in Great Britain The im]ioitant memlicr of the 
genus Culcx is the grey mosquito or Culejc /atiqam, the 
mtcimediate host of the protcosoma of buds, on which 
many of the intermediate jihases of the life history of those 
malaiial parasites has been studied Boss describes a 
dap])lcd wing mosquito as the one with which he ])erfonnod 
his cx|)eiimonts on buds in India Avop/i^lts claviger m 
a British sjiecios, an interesting fact in association with 
the foimcr jirevalcnce of malaiia in Great Britain The 
Riiudy for malaria api>eais to lie thorough drainage of 
pools and ]mddlcs, oi, where this cannot bo easily oflected, 
the throwing of a certain amount “of kerosene on the 
surface c)f these ))ools” (Nuttall) 

Ama^bK Di^mnitty — In addition to the dysentery set 
up by Imcteria, a foim has l)cen descaled which is said to 
he due to an annual parasite — amabic dysentery or 
amcebic enteritis— and it has Ixien proposed to separate 
the various tyjies of dysentery according to then retiologj, 
in which case the amabic group is probably more specific 
than any other The amaba siqqKisod to gi\e rise to 
this condition was first doscrdxd by Losch in 1875 
Since then it has Ixjen descrilied eithei as a harmless 
liarasite or as a cause of dysentery in Eurojie, Africa, the 
United States, and in Brazil, and more recently in India 


This organism, which is usuaUy placed amongst the 
rhizopods, consists of a small globule of protoplasm, 
varying in size from 6 to 35p, though, as Lafleur pomts out, 
these hmits are seldom reached, the organism being usually 
from one and a half to three tunes the diameter of a leuco 
lyte — from 12 to 26/x (Fig 19, Plate VIII ) Its margins 
are well dehned, and the body appears to consist of a 
granular inner ^lortion and a homogeneous outer portion, the 
latter being somewhat lighter in colour than the inner , in 
the resting stage this division cannot be made out The 
organism ajqieirs to pass through at least two phases, one 
coricsjwmdmg to a cystic, the other to an amccboid, stage 
In the latter stage, if the organism be examined on a warm 
stage, it 18 seen to send out processes, and, as in other 
amaba., vacuoles may be seen as clear spaces lying in the 
gianular and darker coloured inner protoplasm In some 
cases these vacuoles are so numerous that they occupy the 
whole of the spaces usually occupied by the granular proto 
plasm, and are merely surrounded by a zone of variable 
thickness, winch “has the apjiearance of finely granular 
glass of a distinctly jiale green tint ” (Lafleur) In the 
cystic stage it is often easy to make out the presence of a 
nucleus which apiiears amongst the vacuoles, usually 
towards one side of the amaba This nucleus is of con 
siderable size, ? e nearly as large as a led blood corpuscle, 
and IS readily distinguishable from the surrounding 
protoy>la8ni When stained by the Benda method (saframn 
and light green) a nucleolus may be seen in the nucleus 
The nucleus is j>erhaps best seen when stained by 
this method, but it is always difhcult to obtain well 
stained siiodinons of this oiganism Red blood cor 
pusclcs are often englolied by this amaba, as are 
also micrococci and bacilli The movements of the 
annebe are most actue at a temperature of alxiut 90 to 
98 F From the fact that pigment is contained in these 
organisms, it is supposed that they take in the red blood 
corpuscles as nutritive material, and that other substances 
may be taken in to sor\e a similar purpose Nothing is 
known of the method of multiplication of the amaba, but 
it IS supposed that it may be both by fission and by spoie 
formation These organisms are present in the early 
stage of the acute disease, and disappear at the lattr 
stages A similar oiganism, however, may bo found even 
m the normal intestme Perhaps of some imjiortance is 
the fact that the abscesses found in the liver and lung, 
which occur so frequently in cases of dysentery, usually 
contain, esjjecially in the i>ortioiis immediately adjoining 
the suppurating mass, a considerable number of these 
anifebe In the viry small abscesses the amoebse are 
numerous and actl^e, and occupy the capillaries m the 
tissues It IS quite j»os8ible that this plugging of 
the capillaries with amaba is the cause Ixitli of the 
h'emorrhages and of the small areas of necrosed tissue, the 
supply of nutriment being cut off from the liver cells and 
from the lung tissues, and that suppuration only occurs 
as a secondary process, though Councilman and Lafleur 
maintain that the amneba itself is the piimary cause of 
suppuration It is possible, of course, that the suppuration 
IS due to the action of pus forming organisms conveyed 
along w ith, or following, the amoeba, as we know that the 
growth of suppurating organisms can go on in dead tissues 
when these oiganisms have no chance of surviving in the 
healthy tissues and fluids of the body Lafleur holds that 
the amaba forms a toxic substance whuh exerts a diiect 
devitalizing eflect on the liver cells, and that the amaba 
itself causes suppuration The abscesses in the lung, which 
invariably extend directly fioni the liver and occur at the 
base of the light lung, also contain these amabas It is for 
these reasons that this organism is looked upon as the cause 
of dysentery and of certain forms of dysenteric abscess 
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Tsetse Fly Dxseam — The interesting observations carried 
out by Surgeon Major Bruce have invested the tsetse fly 
with an entirely new signiflcanee and iinixirtance In 1895, 
Bruce first observed that in the tsetse disease — naqana — 
there may be found a flagellated hematozoon elosely 
resembling the Trypanosoma Evarmii found in Surra 
This, like the Surra organism, is very similar in apjiearancc 
to, but considerably smaller than, the hoematozoon often 
found in the blood of the healthy rat It has, however, as 
a rule a single flagellum only A small quantity of blood, 
taken from an attected buffalo, wildebeest, koodoo, bush 
buck, or hyaena — in all of which animals it was found by 
Bruce — when inoculated into a horse, mule, donkey, cow, 
dog, cat, rabbit, guinea jng, or rat, produces a similar 
disease, the organisms sometimes being found in enormous 
numbers m the blood of the inoculated animal, especially 
m the dog and in the rat He then found tliat the 
tsetse fly ( an only ])roduce the disease in a healthy animal 
'when it has fust charged itself with blood from a 
diseased animal, and he ]iroduced evidence that Olosstna 
itwisitan^ IS not cajiable of producing the disease, except 
b} carrying the parasites from one animal to another m 
the blood that it takes through its proboscis into its 
stomach The parasites taken in along with such blood may 
lemain in the stomach and dive foi a period of 1 18 hours, 
but shortly after that the stomach is found to be empty, 
and the parasites contained in the excrement no longer 
retain their \itality The mode of multiplication of 
these organisms has been studied by Hose Bradfoid and 
Plimmer, who maintain that the multiplication takes plaee 
])rincipally in the spleen and lymphatic glands The tsetse 
fly parasite, however, is still im]3erfectly understood, 
though much attention is now lioing paid to its life history 
and development 

Smia — In Sun a, Evans described a himatozoon— 
Tiypanosoma Evinsii — which in many ixunts lesembles 
the Trypanosoma of tsetse disease This disease, which 
siiecially affects horses, mules, and camels in India, and, 
according to Steel, the dog and the monkey, was at one 
time supposed to c orrespond to relapsing fever, but careful 
comparLson of the spirillum or spiroeha^te with the organism 
found in the tsetse disease and the hsamatozoon of tlie tat, 
has led to the conclusion that the two jiarasites aic jxi 
fectly distinct, and these latter are now recognized as an 
animal parasite — Trichomonas When this jiarasito is 
found in the blood of an animal, esjuecially in advanced 
forms of the disease, there is marked fe^er, often jaundice 
and minute hiemorrhages — esjiecially in the mucous mem 
branes, and sometimes the serous membranes — marked 
general malaise, musculai weakness, and groat wasting 
The disease does not appear to l)e infectious or contagious 
m the ordinary sense of the term , but when blood from 
an infected animal is introduced into the stomach or 
subcutaneous tissues of an animal, the latter is lapidly 
attacked, the Trypanosoma making its ^\ay into the blood 
and multiplying with extraordinary lajudity The exact 
site and method of multiplication liave not yet be i n fully 
worked out There is sufficient resemblanc e between this 
organism and the tsetse fly parasite to rendei a comparison 
between the two unavoidable, but the general ojnnion of 
those who have worked at these parasites is that not only 
are the species distinct, but that they give use to some 
what different lesions and symptoms in the animals in 
which they multiply 

II To OTHER Animal Parasites 

Fdanasis — Since Bancroft and Manson flist desenbed 
Filarva mccimm, and its relation to the common form 
of fllariasis, the most important contribution to our know 
ledge has been made, at the suggestion of the younger 


Bancroft, by Dr G C Low, who has demonstrated that 
the embryos of the hlaria may Ihj found m the pioboscis 
of the mosquito {Cider t ilia ns), whence they jnobably 
lind their way into the cm ulating blood of the human 
subject It apjxjais that the lilaria tinbryo, attoi lieing 
taken with the blood of the patient into the stomach 
of the mosquito, loses its sheath after which Iciving the 
stomach, it jiassts into the thoiacu musdos of its inter 
mediate host, ind liccoiiits moie fully dev i.lo]jed, iii< leasing 
t onsiderabl}^ in sia ind attaining a mouth, an aliimntai^ 
canal, and tin j liaiadcnstK tnlobcd caudal ap}»cndage 
It now leases the thoricn mus(hs i id, passing towards 
the head, makes its way “into tlu Kmiso t titular tissue 
whuh abounds in the ]»iothoi iv in the nt ighboiirhood of 
the salivary glands ’ Most of thtm tlun “piss along the 
neck, entei the lower part of the head,” whuut. they may 
pass into the inoboscis Although it lus iic\ci liecn 
demonstrated that the hlaria is directlj inoculated into 
the human sub|eit from tlu proboscis ol the mosquito, it 
seems imtxjssiblo to doubt that when tlu inos(piito “ strikes,” 
the hlaria makes its way into the iiu illation duoitly fiom 
the proboscis It is impoitant to noU that tlu inos(|uito, 
when fed on banana pulp, does not get iid of the hlaiia 
from its proboscis This, howevei, is not to be wondond 
at, as the hlaria is apparently unabk to livt on the juices 
of the banana, whilst the consistence of the banana is very 
different liom tint of the human skin The iiiqiortance 
of this observation, as iftording an additional reason for 
taking measures to get rid of the mosquito in clisti u ts in 
which hlariasiH is life, can scarcely Ik ovci istimatcd 
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in Nfuroi vTnoToe y 

T)r iHorhiel pioeosscs atlte ting the nenons system ait 
niuiiiums ami \aued, but usualh the} are e^lmicall} 


[neuroi athology 

divided into two great groups of (1) organic disease, 
(J) functional disturbance Such a clarification dejiendH 
upon whether or not symptoms observed during lift can 
1)0 assotiattd with recognizable changes of the nervous 
system, gross or microscopical, after death Sometimes 
this is the morbid process itself, sometimes only the 
ultimate result ol the process It must l)o remarked, 
however, that many diseases which we now look upon 
as functional may 1x3 found duo to recogniEable changes 
when suitable methods of mvestigation shall have been 
discovered The jjaroxysmal neuroses and psychoses may 
bo considered a priori to be due to temixirary morbid 
fuue tional conditions Our knowledge of the first group 
IS natuially much more advanced than of tho lattei, foi, 
given certain symptoms during life, we arc able, as a rule, 
to predict not only the nature of the morbid process, but 
its jmrticular locality 

llio histological elements which make uj) thi nervous 
system may also bo divided into two groups (1) the 
nervous units or neurones, (2) the su]»poiting, protecting, 
aii<l nutrient tissues Organic discH.ses may start jirimaiily 
in tli(3 iRTVOUH units or neurones and cause their degenora 
tion , such are true diseases of tho nervous system But 
the nervous units may lie afFectc d sc ( ondanly by disc ases 
starting m the supporting, piotecting, and nutrient tissues 
of the nervous system such are esse ntially diseases within 
tho nervous system, and include diseases of the blood 
vessels, lymphatics, membianes, and the sjiecial nervous 
connective tissue, neuioglu (a residue of tlie embryonal 
struetuie from which the nervous system was developed) 
Tumours and new giowths must also be included 

The model n conception of the ‘miuone ’ as an 
indojx^nclcut eomjilex cell with blanching jHOcesses, iii 
])hyHiological rither than anatomical association willi 
other neurones, his modified oui ideas of the moibicl 
j)roc esses aflecting the nervous system, especially is 
regards degcnei itions of systems, communities, or c ollec 
tions of mmones subserving special fumtioiis It w is 
formerly Ixjlievc cl, and generally taught, that the primary 
systemic degcnei atioiis xsere due to a scleiosis, thus 
locomotor ataxy was behemd to be caused })y an ovci 
growth ol the suppoitmg glia tissue of tho postenor 
columns of the spinal cord, which caused a secondaiy 
atropliy of the nervous tissue We now know that this 
overgrowtli of glia tissue is secondary to the atrophy of 
the nervous elements, and the only true jirimary over 
growth of glia tissue is really of the nituro of the new 
growth (gliosis) But even in this ease it is doubtful if 
the more proliferation of the glia tissue elements could 
destroy the nervous elements, if it were not for the fac t 
that it leads to changes in the \tssel walls and to 
hii inoiihagc s 

The symjitonis manifestc cl during life clt pend upon tho 
nature of tlie morbid piocess and the ])ortion of the nervous 
system afiected A correct understanding of neiiro 
pathology involves the study of (1) the causes which give 
rise to moibid eoiiditions, which are often complex and 
duo to various c ombinations of bu tors arising from 
without and within the body, and (J) the changes m tho 
structure and functions ol tho nervous system brought 
about by intrinsic and extrinsic causes It will bo 
assumed that tho reader has already aeciuired a knowledge 
of tho anatomy and jihysiology of the nervous system 
I The cause'i of patholoqual processes occurring in the 
nervous units (neurones) nuy be divided into internal and 
external^ ind it may be remarked that in all cases excejit 
direct iniury the two groups are generally more or less 
combined 

A Intel mil Causes — Of all the causes of nervous 
disease, heyeditarp stands pie-eminently 
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Inst, it may bo coiivergont, jiaternal, mattinal houi 
gr ind^iarents or even more remote ancestors Especially 
iloos tins statement apply to functional noinoses, ey, 
cpileijsy, migraine, hysteria, and neurasthenia, ind to 
])8ychoses, e q , delusional insanity, mania, ind melancholu 
111 70 jiei tent of 150 cases of idiocy or imbecility in tlu 
London (ounty asylums, Dr Tredgold lound a fwmiy 
lustory ot insanity in some form or anothii Stiictly 
living, It IS the tendency to nervous disease lathc i than 
the disease itseli that is inherited, and this is heqiiently 
spoken of is a neuropathic oi psychoi>athu taint There 
ire, besides, a numbei of inheiitisd diseisis, which, 
ilthough somewhat rare, aie of interest inasmuch is they 
itiect membeis of a family, the same disease frequently i om 
mencing in each individual at about the same age These 
ire termed pumly diseanes^ and include liereditary lUxia 
( h riedreicli’s diseise), myotonia (Thomsen’s disease), 
hereditary (Huntingdon’s) chorea, amaiirotK idiocy, and 
\ irious forms ot idiojiathic muscular atrophy Alcoholism, 
tiilx ri iilosis, ind sy])luhs in the pirents, LS]>etially if one 
01 both tome tiom i neuropathic or jisychoiiathn stock 
fitquently engcndei idiocy, imbecility, efnlepsy, and 
noi il [lualysis in the ollspung, by the production of 
(IcUcts III tlie vitality of the germinil plasm, ( xusing ariest, 
im]»erfcit do\ elopnient, or premature decay of groups, 
( ommiinitius, or systems of neurones, cspcciilly those 
which are Iitest develo|»ed — the symptoms minifcsted 
dciiending upon the poitions of the neivous system 
itkctcd To ex } dam the hereditary ncuropatliK tendency 

morphologically, we may sup])oso that th< h is an inherited 
detect m tlie geiimnal plasm which is concerned m the 
foimition of the neurones We miyicgardtho neuicmc 
as a com])le\ cell, and the nervous system as a commimity 
of neurones irranged m systems and gioiqis having sfiecial 
functions Like ill cells, the neurone nonnshes itself and 
IS not nounshed, ccitainly it depends foi its develcipmt nt, 
life incl function il activity upon asuitible environment, 
l^ut it must also possess an inhcient vital energy by which 
It cm assimilate and store up nutiient miteiial which 
may be legarded as j^otentml (litcnt nerve cncigy), to bo 
converted into nerve force is ucpuied \ constant cem 
sti lu tive iiid destine tive liio-cliemic al jaoeess oe curs m the 
neurones ot a healthy nervous system, latent neivous 
energy is high, mcl the sense of fatigue is the natural 
indie ation for sleep and repose, wherel>> it is eonstintly 
reciqiei itod Tn the iieuropatliic oi psyehopatliic 
indiMdual it may be conceived tint in some jioitioii of 
tlie mivous system, esiiecially the brain, theie in ly exist 
( ommunitus, systems, or groups of neurones with inherited 
1 )W pejteuliil, rc idily becoming exhiusted, iiid, under the 
intluencc of altered blood states oi stress, esi»eciilly liable 
te» function il depression, from which arise function 
]>iralysis and mclincholia \gain, the biochemical sub- 
stance which represents jiotential in the nervejus system 
may lie in i chemically unstable condition so is readily to 
tulmmate when excited by abnormil conditions (t </, toxie 
conditions of the blood), thus acting is a centre of 
discharge of nervous energy, which may Ix) manifested by 
mentil oi bejelily symjitoms We know that iii stiychmi 
ind tetiiius jxusoning the most locali/ed ix'iipliti il exciti 
tion will cause generxl muscular spasm iii both toxic 
conditions the spread is probably due to i biochemical 
change in the ]>iotoplism of the spinal neurones, wheic 
by the exe itibility is greatly increased and a slight 
stimulus IS sullicient to fulminate the whole system of 
motor iieiiiones lu o]nlepsy and either paroxysmal 
neuioses and psydioses it is jiossible tint some altered 
condition of the blood, when associated with an mhcrited 
bioihcmical instability of certain groups, systems, oi 
communities of neurones may act as m pdmiiiatimf aqoit 


In neuralgia uul local hyiiei esthesi i the slightest general 
or distant local iriitation suthces to produce pam , thus 
coughing, the vibiation of a passing train, or tlie slamming 
of a dooi, may piocliiee )»am by tlu stimulation ol the hyper 
excitable neurones Aloieovci, it must lx borne in mind 
that the symptoms ot nervous disease are due is much 
to noimil physiologic il tunctiemal a« tivity impropeily 
applied, IS to ictiial loss cit function o< t ismiied by disoasc 
Ihus squint, caused by jm iI^ms ol (nic of the luiiseks ol 
the eyeball, causes les'c tioui)le lo the patient tliun the 
double vision oecisioned b^r the ph;y siological activity of 
the twci retindL, U[Km the e oticspondiiijj points of which 
the images ue prevented by the piraly is tiom filling 

B The eitnmd uut'ns piodiuiuL, morbid eiunges in the 
nervous elements ue 

f Mmormil conditions of the lilood lud lymph, by 
winch the neiuoms uc jioisoncd ind then 
motalxilism morbidly irteeted 
II hxcess o! detuieiuy ol noimil stimulition, oi 
existence of ibiioimal stimulation 

TTF Inpiry oi diseases of su])]X)i ting, enclosing, oi 
V ise iilai tissue s 

r Ahno} nud Conditions of thi Jdood and J i/mpti — ’ilie 
immediite inMumiiiciit of ill tlu e i llular elc ments of the 
body IS lymph, ind in tlu central nervous system there is 
a speciil form of lymph, the cerebrospinal fluid The 
neurones, like othe i eellular ilciiients, are bathed in the 
lymph, ind extract fiom it tlu initerials necessary for 
thiir growth ind vital activities, easting out tlu waste 
products lueidcntil to tlu luochcime il changes which art 
continually taking place Tlu lymjih, theretore, soivts as 
i medium of exeli uige betvvec n the blood and the tissues 
ee)usee|uently the esscntiil e iiiscs e>l eliange in environment 
of the neivous elements (neurones) are (1) Deficit luy 
or absence of lilood sn])ply to the nervous system in 
general (as ifter severe h c moi i hage ), or to some particular 
jiortion, owing tolocil vasculir disturbance or oedusion 
(2) Alterations in tlu normal condition of the blood, due 
to (it) dehcicncy oi absenee of eertam cssentiil con 
stituents, (/>) excess of eeitaiu normal (oiistitucrits, (e) the 
])icsc nee ot ccitairi abnormil constituents produetd within 
the body or entering it fiemi without 

(1) Qiuiniitif ot JUiukI Supply Syneojx or fun ting 
o( cuis wlum the blciod supply suddenly tails to leach tlu 
highci eentie^s of tlu brain this usually arises from 
sudflcu reflex airest of the heart’s aetion If a })ortion 
of the ccntial nervous system is cut off from its artciial 
Idcioel supply by einbolie ])luggmg or by (lotting of the 
blood in a vessel witli diseased walls, tlio jiortion Cif the 
brain subst uu o thus d(])rivcd of blood uncle i goes soften 
mg, the imrvous c le meiits lie destioyed, and the systems 
of nerve fibics, whieh hive hid then tiophic and genetu 
centres in the ire a destroyed, iindcigo mondart/ deqenera 
fioH Clotting of the blood in the veins in ly also give 
risci to destiiutive softening of the brain, and sirnilai 
secoiidaiy degeneration 

(2) Quality of IdmMl ^ujply — (a) Itmiffictem y of 
oTififetiy duo to poverty of the eolonung matter or of 
tho nmnlxr of the icd (or]mscles, which constitutes the 
vu Kills loims ot uiicmii, leads to functional depression 
lissitudc, and* mcntil fatigim InqK)veiishmcnt of the 
blood in women by freepicnt jiregnancies anel excessivt 
lactation c luscs neiirilgia, nervous exhaustion and, in 
the iieiiiopatli, liysteiui, neurasthenia, melancholia, and 
mama The mentil depresmon, ami the teuidcmy that 
the vinous neuroses and psychejses have to ciceur and 
ice iir at the time of the menstiual and elimae teru peruids 
lu women, suggests the^ possibility of an liter itum in the 

e omfX)Hition ot tho blooel, either in the nituie ejf an auto 
intoxication oi “ sub minimal flefKienf>,’ is the probable 
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coiitnbutoiy factor of the mental disturbance It may be 
remarked tliat eclampsia, puerjieral and lactational mama, 
are relatively common forms of insimity in women, al 
though sometimes of septn origin, they more frequently are 
occasioned by some morbid metabolism as yet little under 
stood The most striking examples we have, however, of 
the effect of abseiu e or **sub minimal ” deficiency of a normal 
constituent of the blood uikiu the develojiment and functions 
of the nervous system, are afforded by cretinous idiots, 
^\ho aie born without thyroid glands, and whose brains 
IK ver develop in eonseqiienee , and by those j)CO]>Ie who 
sillier from the disease known as myxopdemi^ oei asioned by 
tiu abstiKC of lodoth^rm, a product of the internal sec re 
tion of the thyioid gland The proof of this is shown 
by the disapi>caranee of the neivous jihenomena, slowness 
of thought, slowness of s[)eech, , altei a prejiaration of 
the gland has lx.en continuously administered by the 
mouth h\en cretinous idiots, when subiecUd in early 
life to thyroid treatnu nt, imjnuvc consideiably The 
remo\al of the testa Ic s in the mak may produce a profound 
c fleet uj)on the neivous t(m])ei mu nt for probably there 
IS an intern il secretion of this gland in the male, as of 
tilt ovary in tht female, whieh his some subtle influence 
upon tht functional activity of the nervous system The 
seminal fluid c out mis a large amount of complex phos 
phorus containing substantes, which, Icjst to the body by 
sexual excess or onanism, have to Ik replaced by the 
blood, tht nei veuis system, which also needs these complex 
organic phosjihorns com])ounds, is thereby loblied, and 
neurasthenia tnsuos Ifrowii Sc^quard’s testitiilar injettion 
treatment foi many nervous complaints, based u]Km this 
idea, has not, however, met w ith muc h success 

{h) Knenn of (eitain Noitmi! Constitusnfs cw Blood — 
hxeoss of caibonic acid causes drowsiness, and probably m 
as])hyxia is one of the causes of the toiivulsions All the 
senes of the lutiogtncms waste products -the most highly 
o\idi/od, most soluble and least harmful of which is urea 
—are nouiial constituents of the blood but should the 
oxidation piocess 1 k^ incomplete, owing to functional 
or oiganic disease of the live i, or shcnild these substances 
accumulate in tlic blood, owing to inadequate function 
of the kidneys, i tovic condition called urimia, may 
sujK?rvene, tlie neivous manifestations of which aie head 
ache, drowsiness, unconsciousness or coma, epikjitiform 
convulsions, and sometimes symptoms of polyneuritis 
Again in (Jiaves’s disease, nervous phenomena, in the 
form of excqihthalmos, fine tremors, jialpitation, and 
mental excitement, have by some authorities been e\ 
plained by the excess of tliyioid internal secretion, due 
to the enlaigemeut and inen'ased functional activity of 
tlm gland 

(c) The jiresenee cjf ahnmmal constitueiiU tn the blood 
IS a most important eause of disease of the nervous ele 
ments \^ e may consider the subject iindei the following 
headings I’oisons ])rc)dueeKi within the body (a) by 
|Hirvert(^d function of organs or tissues, autointoxication, 
iP) by the action of micro-oi ganisms uixm the living 
fluids ind tissues of the body , (y) ])oisons introduced 
into the body from without, in the food and dunk, oi 
by inhalation 

(a) Poieo})H lenultinq fiom Finntion of the 

Oiqam- Tn the ])ioeess of digestion a numlior of ]K)ison 
oils substances, cc/, albumoses, <kc , are produced, which, 
although ab8orl)ed in the alimentary canal, are proventcci 
by the living epithelium, and jwssibly by the livei, from 
entering the systemic tire ulation Fatigue prcxlucts, e q , 
sareolaetie acid in j)rolonged muscular simsms, may lead 
to auto intoxication Fxeess of uric acid in the blood is 
associated with high arterial pressui-e, dejiosits of lithatos 
m the urine, headache and nervous irritability, it is an 
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indication of imiierfect metabolism and auto intoxication, 
as shown by the fact that marked improvement occurs 
by suitable diet and treatment Phosphoruna, oxaluna, 
and glycosuria, tokens of deranged metabolism, may be 
associated with various nervous phenomena. Bile in the 
blood, cholsemia, resulting from obstructive jaundice, may 
be attended by stupor and jisychieal depression , and the 
term melancholia, signifying “black bile,” indicates the 
imj»ortance which has long been attached to the liver 
as an organ the derangement of which causes nervous 
depression The rapidly fatal results attending acute 
yellow atrophy of the liver, namely, the profound changes 
in the urine, the jaundice, and the nervous phenomena 
of delirium, motor irritation, delusions, stupor, and coma, 
demonstrate the imjiortant jmrt this organ plays in pre 
serving the normal quality of the blood The delirium 
and coma which sometimes sujxirvcnc in diabetes, heralded 
by acetonemia, is another instance of autointoxication 
The coma is very jiossibly due to the saturation of the 
sodium salts of the blood by aceto acetic and oxybutyric 
acids, {iroduets of imiicrfoet proteid metabolism The 
effect ot this would be an interference with the elimination 
of carbonic acid in the processes of tissue and pulmonary 
respiration Again, in jierniciouH and certain grave 
amemias, the degenerative changes in the spinal cord 
found in some cases is due, not so much to the defect 
in the red corpuscles, as to some neuro toxin, which 
prolmbly arises from imjierfect metabolism or absorption 
from the alimentary canal In this question of auto 
intoxication, it must be remarked that all the tissues 
of the body ire mutually interde])endent If one suflers, 
all suffer, and a disease of one organ or tissue is thereby 
apt to establish a vicious circle which is constantly en 
larging, therefore nervous symptoms manifesting tlitiii 
solve a in the course of a disease add much to the gravity 
of the complaint 

{P) Poisons ptodmed by InfecUm Micro-orqams 7 n^ 
Some of these poisons have a general devitalizing influence, 
by an alteration of tlie blood and the production of 
fever In the course of the acute infectious diseases, 
tyjihoid, typhus, small pox, scarlet fever, measles, influenza, 
also tulierculosis and scpticcemia, delirium is a frequent 
complication, it may bo the result of high fovei or 
prolonged fever, or directly due to the poison, oi tlie 
two combined Tn severe eases stupor and coma may 
occur, and it has been shown that in this extreme stage 
the ner\c cells undergo an acute morbid bio chemical 
change Those particular i>oisons have no selectue toxu 
action upon a particular part of the nervous system, and 
symptoms not only dining, but after, the acute illness 
are liable to suiiervcnc, especially in a neuropathic in 
dividual Thus many cases of neurasthenia, insanity, 
neurosis, also neuritis, date their origin fiom an acute 
8 j)ecific fevei In eerebio spinal meningitis, tuliercukii 
meningitis, acute delirious mania, and leprous neuritis 
the inflammation of the membranes of the brain and 
spinal cord, is due to the growth of the sjieeific oiganism 
in the lymph and interstitial tissue i lements 

Poisons may have a selective injiuence ujxm some pait 
of the nervous system The syphilitic jioison is the most 
im|>ortant factor in the production of two jnogressne 
degenerations of the nervous system — one affecting esjieci 
ally the afferent conducting tracts of the sjnnal cord 
namely, locomotor ataxy, and the other affecting especialh 
the frontal and central convolutions of the cerebral he mi 
spheres, namely, general paralysis of the insane A 
striking instance of the selective action of the syphilitic 
{KiiHon 18 shown in the fact that only in jjersons affected 
wuth acquired or inherited syphilis is a symptom known 
as Argyll Bobertson pupil found , this is the absence of 


PATHOLOGY 



NEUEOPATHOLOOY | 

the pupil reflex contraction to light, while that for accom 
modation persists Seeing that this is the most common 
objective phenomenon in the two diseases mentioned, 
it strengthens the presumption, based on experience, that 
the syiihilitic poison is the cause of those diseases in 
the majority of instances Again, syphilis, wlien it 
attacks the supporting, enclosing, and nutrient vascular 
tissues, shows a predilection to aflfect structures about 
the base of the biain, and paralyses of the third nerve 
are almost pathognomonic of this disease In rabies, 
although the whole nervous system is chaiged with the 
j) 0 i 80 n, the medulla oblongata (as shown by the symjitoms) 
IS especially aftected Again, in tetanus the bacilli arc 
only found in the wound , they must therefore ho com- 
jiaratively lew in number, but they elaborate a \irulent 
jKiison, which aftects particular groujis of neurones The 
tact that lockjaw nearly always occurs first, shows that 
the jioison selects the motor nucleus of the fifth nerve, 
but it is remarkable that exiieriment has shown that 
the tetanus toxin, if mixed with an emulsion of nervous 
matter l)ofoie injection into an animal, loses its toxicity 
This fact indicates its aftmity for nervous matter, and 
also i powei of absorption of the poison by some chemical 
substanct m the nervous matter Another example is 
ottered by diphtheria A neuro toxin is produced by the 
local action of the bacilli, for they do not become freely 
generalized in the blood and tissues Whether the jKiison 
is a direct jnoduction of the bacilli themselves, or is 
in auto toxin ( rented in the body itself, by an influence 
exerted on the living fluids and tissues by a ferment hki 
jaoduct of the bacilli, is not determined But whatever 
may be the source of the toxin, its effects ujxin the 
lie ui ones aie lonstant, as shown by the suflerings of the 
jMitients — jiaialysis of the soft palate, with nasal 8{)oech 
and regurgitation of fluids through the nose when swallow 
mg 18 attempted , inability to read, owing to the paralysis 
of the luustle of accommodation, weakness and inco 
oi diiiation ol the limbs, which may amount to paralysis , 
absence of the knee jerks , and often skin auciesthesia 
(y) Poisons intfoclnced into tlie Body — The most wide 
Hjnead and jiotent eaase of nervous and mental disease 
IS the ibuso of alcoholic stimulants At least 20 per 
cent ol tlie inmates of the asylums of London are suffer 
mg fiom the effects of the abuse of alcohol Most of 
these iiatients, however, inherit the neuropathic tendency, 
ind it IS a laic thing, among such, to find (irihosis of 
the livei with ascites, a condition which indicates long 
}»tisistciit spii it drinking The writer, from a very largo 
iXl>eiience iis pathologist to the asylums of London, only 
rcmciiiljers one such case, and that was m a notorious 
woman who was convicted nearly foui hundred times 
lor drunkenness before she could bo certified as of 
unsound mind, a fact which indicates that she inherited 
i veiy stable nervous constitution To jieople with 
unstable nervous systems a relatively small quantity of 
ah ohol may act as a jKuson Alcohol may produce acute 
(lehiiuni, with fine tromois, and, generally, visual hallucina 
tions of a horrible nature, indicating acute toxic influence 
n|)on the bram This acute form of alcohol poisoning 
IS much (ommoner in men than m women, and it is 
remaikable how a se\oie injury or illness, such as jmeu 
inonia, will bring out ddvrivm treniens in a drunkard 
Alcohol acts esjiecially ujion the higher centres of the 
biain, and a drunken man may exhibit “tlu aijstract 
ind brief ehioniclo of insanity, going through its successive 
phases m a short penod of time” (Maudsley) The 
effect on the nervous system of chrome tippling is 
dementia, a very characteristic manifestation of the 
mental degradation being absence of knowledge of time 
ami j)lace, jiersonal illusions, and loss of memory of recent 
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events, indicating a failure of receptivity and of the 
foimatioii of memory pictures in the higher centres A 
ceitam amount of improvement may occur when total 
abstinence is eiifoiced, which shows the ixiison has 
damaged but not dcstioycd the neivous elements Bo 
sides mental symptoiiH of alcoholic jKiisonmg, there is 
frequently j^aralysis, attectirig esi)ecially the lower hmbs 
(structures sutler most wheio vitalitv is Itast), although 
the upper hmbs, and even the lespiratoiy muscles^ niay 
be afiected in severe cases 1 he patient becomes helpless 
and iKsdnddtn, iud death fioquently oeiurs fiom hcait 
failure C^haiactciistic featuies of this affeetion aie great 
tenderness on pressure of the muscles, csi)eciall) of the 
calves, absence of reflexes, a variable digit e of skin 
anasthesia, wasting of muscles and alteration of the 
normal electrical reactions, and frecjuently }>yiexia Th( u 
IS no loss of control over the bladder and bowels, uuK ss 
there is very marked dementia. This “ comj)lex of symjj 
toms” points to a peiiplveial jKtlyneuritis^ although fic 
quently changes occur also m the ganglion cells, from 
which the axis cylinders of the nerves have their origin 
(mdo Plate K , Nos 6, 7, 8, and 0) Many other poisons, not 
ably lead and arsenic, the sjiecihc fevers l)efore mentioned, 
syphilis, and alterations of the blood due to imj:jerfe(t 
metabolism, such as occur in diabetes and gout, may pro 
duce, or become important factois in producing, peripheral 
neuritis The outbreak of arsenical neuritis from beei 
containing this i)oison in Manchester in 1900 is of interest, 
from the fact that the symptoms closely resemble acuti 
alcoholic neuritis A distinctive feitujc, howevei, was 
the pigmentation of the skin and the seventy of the 
nervous symptoms A disease whuh is common in tlu 
East, termed Beriheii^ is a foim of neuritis, the cause 
of which 18 not exactly known, although it is possibly 
infective, and duo to elaboration by micio oigamsms of 
some chemical jxiison which escajies into the blood Still 
the fact that it has almost disapjxjared from the Jajiancsc 
navy with improved diet and better hygiene would sugge st 
that it IS due to auto intoxication from clefe( tivo meta 
holism Auicsthetic leprosy is an interstitial inflammation 
of the nerves due to the Ltpra bacillus Among tlu 
nervous diseases duo to occupation may lie cited lead 
poisoning This is jieculiar in seleeting tlie nerve whu li 
supplies the extensor muscles of the wrist iiid fingtis, 
so that drojqied wrist is almost characteristic of this 
form of toxic neuritis Lead also jiroduces a (hroriic in 
flammation of the cerebral cortex, EncephxxhHs satuimna 
causing a complex of symptoms, namely, dementia, loss 
of memory, weakened intellect, paresis and c j ale j)ti form 
seizures, hallucinations of sight and hearing, and mental 
exaltation or dojiression Mirror makers suffer with 
characteristic fine tremors, from the slow absorjition ot 
mercury into the system Workmen at indiarubbir 
fictories iniy suffer from severe mental symptoms, owing 
to the inhalation of the fumes of bi8ulj)hide of carbon 
There are a certain number of jioisons, besides alcohol, 
which act upon the nervous system when continually 
entering the body as the result of a namely absinthe, 
ether, cocaine, ojuum, morjihia, haschish, and tobacco 
Each of these jKiisons produces a tram of symptoms denot 
mg a selective? influence ujxm certain parts of the nervous 
system In illustration thereof may be mentioned impair 
ment of central vision m tobacco amblyopia 

Unsmind Food — In northern Italy and Egyjit numbers 
of jieople suffer with Pellagra^ an aflection of the skin 
associated with degenerative changes in the bram and 
spinal cord The symptoms of the disease aie generally 
a fatuous melancholy with suicidal impulses, sometimes 
mania associated with paresis It is supposed that this 
disease is due to the bad maize njxin which the |)eople at 
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tiiiiiK liavc t<) BubsiHt AnotliLr diHease, trgoium^ in an 
epidemic form, )i»i8 affected jxKir jieojde in Ilnsma uid 
North Germany Avhen obliged to Hubsist ii])on bread made 
of rye wh^ch has l)een attacked by the ergot fungus The 
])OisQn tihllfi introdm e d into the system pioduces piogicssive 
degeneratiire changes in the brain and spinal cord, which 
are maltilested by psychical distui bailees, such is sloiMitsH 
of thought^ weikniss of memory, dulness of jxjrception, 
somotj)|.mef dehrmm and incoherence , othei symptoms 
are blunted sensibility, dilated pupils, muscular sj»asms, 
])orhaps even cpik|>tifoim sei/ures and ataxy, and, lastly, 
stu[)or dc f ]K3ning into c oma Saiisagii disc esc , due to c ating 
decayed meat and fish mice ted with JUmUm hoi id m us 
is associited with symptoms which finjiiently terminali 
fatally, and it has liecn shown that tbe sym]>toms in due 
to a jKuson which has axry destriutnc cflcct ujM3n tbe 
nerve cells (Plato X , No JO) 

II Nornml ami Ahnoinud Siimvlaitov — Tbe nervous 
system, in oidei to dcvcloj) ind minifcst Junctional 
ictivity, u(|uires siiital)l( stimulation fiom without 
Structun and function no mutually recijirocal and mtoi 
dejKindc nt , for a struc tun which is not used will gradually 
lose its func tion, while its nutiition will also sulfer, and in 
time atro]>hy may occ ur (Consciously and unconsciously, 
a continuous stn iin of iin[)ulses is pouring into the 
nervous systom fiom witliout by the sensory chinncls, 
whieb are llic a\c lines of cx]Mricnce and intelligence, incl 
our somatic and psycliical lilc^ ckjicnds ujion the existence 
of such stimuli The nervous system in the loim of 
systems groujw ind communities of neurones, each with 
special tunctions, yet ill w oxen together in ono harmonious 
whole, dc velops in a paitic iilar w ly in con8ee(ueiic o of the 
awakening influence of these stimuh from without 
( kmsecjue ntly nonous stiuetuies which |iu not used no 
liable to undeigo legicssivc’i me taniorphosis and itioph> 
thus amputation c>f a limb in e irly life causes at!oj»hy of 
tbe neivous struc tuie s wJiic b ]ncsiclecl over the sensation 
and movement c f the pait This is seen both in tbe gtc> 
and v\ lute inattci of the spinal cord A he ilthy jihysical, 
intellectual, and moial environment of the individual is lu 
essential factor in the prevention and eiiie of jisychoses 
ind neuroses becanscj it tends to develop and strengthen 
body and mind, dediUn ition, ludgment, and the higbc i 
e outrol ling f line tions of the brain A function not used 
will giaclually disa])])emi and lioconie more and moie 
diilic ult to evoke This Jact is of importance in functional 
neuroses and jisye hoses, eq, hysterieal jiaralysis, melan 
c holla, and delusional insanity, liecauso the longei montil 
or bodily function is left in ikiyance, the more likely is 
tlm delect to beceune ])einianently installed The^ converse 
IS also tine tlm longei a jiei verted function exists, the 
inoie unlikely it is to disappear Thus auditoiy hillucini 
tions, a vciy imjMntant ind frexiucnt symiitom iii the 
insane, e oumieiice with indistinct noises , these aio followed 
by “voices,” which eventually licccjme so distinct and real 
that the greater ]»ait of the ])atient’s psychic il existence 
IS cone enti ate d upon, and cktermmcd by, this abnormal 
stimulus fiom within, indicating jirogrossive strengthening 
and fixation of the ])ei vented functions of the mind, and 
progix^ssive vieakenmg and dissolution of the noimal 
functions « 

Mental ])ain in the form of grief, worry, anxiety, fright, 
shock, violent emotions (pleasurable or iiainful), dis 
appointed love, sexual excesses or jierversions, and excess 
IV e brain work, fixiquently ])recede and determine, in 
IH'rsons with the insane or nturo])athic taint vaiious forms 
{a) of psychoses, t </ , mama, nu lancholia, delusional 
insanity, {h) of iieuiosts, cc/, chorea, hysteria, eiiilejwy, 
h> stero-epilepsy , (c) of organic brain disease, , ajHiplexy, 
thrombosis, general paralysis 
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N'lsceral reflex irritation affords many examples of 
neuroses vnd psychoses, the symptoms of which are set U[> 
by iiiitatioii of the visceri, <rc/, intestinal worms Teeth 
ing and indigestible food are often the exciting cause in 
ml lilts and young children of convulsions, sjiasms of the 
glottis, and totany’^ V anous functional and organic diseases 
c»f the female repioductivo organs act as exciting causes iii 
the jiroductioii of hysteria, hystero-epilepsy, melancholia, 
iiid mama , moreovei, paroxysmal attacks in these diseases 
ire 11101 e liable to occur at the menstrual pericxi or meno 
piust The irritation of a carious tooth may prodme 
sjiasmodic tic and trigeminal neuralgia Wax in the oar 
miy occasion veitigo and tinnitus, and errors of lefraction 
111 the eyes may be the cause of attacks of migraine, and 
oven tend to excite epileptic fits in a person suflering from 
epiltpsy Numeious other examples of iieripheral dis 
turbaiice could ho mentioned as exciting causes of nervous 
illection in neurotic individuals Irritation of the termmals 
of the vigus in ilinost any pait of its widespread visceral 
disti ibution may le id to v omiting The eharat tenstic pain 
of angina jicctoris, which radiates down the inner side of 
thc» left arm, is explained by the fact that the cardiac 
blanches of the sympathetic anse fiom the same segment'^ 
of the sjunal cord as the sensory branches of the ulnii 
iieive consequently the pain is referred to the coiTospond 
ing si in area siii>plied by this neive This is one exanqiK 
of a gieat number of rejeued paiu^ 

111 In jut y oi disea'^e of emlosmq ot HvjqHJiiivn 
sfru^fmeH iniy h id to paralytic oi initative lesions of the 
nervous system, or the two may bo combined Blows oi 
viounds of the head and spine may damage oi destroy the 
nervous structures by shock oi direct iiquiy Concussion 
of the brain or 8])inal cord miy occur, as a result of injury, 
without any i c cognizable seiious d image of the enclosing 
structures oi even the central nervous system Shock, due 
to concussion, cm only bc^ cx]>l lined by a moleculai or 
bio-ehemical change in the neivous structures 

Direct injuiy or a fall fracturing the skull, driving tlu 
fiagments into the brain, will cause diiect destruction of 
tlio nervous tissue , but wounds and disc ases of the enelos 
ing and supporting structures, if ])roducing simjile non 
infective intlamm ition, give rise only to such symptoms as 
iccord with the nerve struc tin e nutated oi destroyed 
Should, however, the wound or diseased structure l)ecome 
infected with microorganisms, the disease sjircads and 
becomes generalized, likewise the symiitoms Of all the 
causes of iiifec tive inflammation, middle ear disease, on 
account of its frcciucuty and insidious onset, is the most 
im])ortant Tt is very liable, when neglected, to be 
followed by a septic meningitis, encephalitis, and biain 
abscess, the most frequent seat of which is in the adjacent 
tom]>oial lolx,, but it miy l>c in other paits of the brain, 
e q , the cere bellum and frontal lobe (I ig 2, Plate TX ) 
The ]x*riphei il nerves may be destroyed or iiritated by 
direct injury, discise, or new growth in adjacent tissues, or 
they may be involved in the callus thiown out round the 
seat of a fracture 

Diseases of the blood vessels are among the most frequent 
causes of organic brain disease Arteries or veins — more 
frequently the former — may become blocked or ruptured 
from various causes, the lesult being destruction of some 
portion or iKirtions of the nervous tissue, with corresixmdmg 
loss and distuibance of function The cerebral arteries 
may lie occluded by embolism , a portion of a clot or vegeta 
tion from a diseased valve of the left side of the heart 
may be detached, and escajio into the circulation, and 
this IS earned into one of the arteries of the brain, usually 
the middle eerebral, more often of the left side than the 
light The area of biaiii tissue supplied by that artei’y is 
deprived of blood, and undergoes softening in consequence, 
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resulting in i>aralysis of the opjiosite half of the body 
(homipltgi i), associated with aphasia 'wlun the iwiralysis 
atlects the iiglit side in a right handed jiersou Softening 
may also arise from coagulation of the blood (thi oinboms) 
in an aitery the \valls of which are diseased This m a 
Aory common cause of paralysis and dementia in iieojile 
who have juissed middle life Generil disease of the 
iiteiies of the body, associated esiiecially witli chrome 
Biight^s disease and high arterial ])ressuro, is frequently 
ittended with tho formation of minute miliary aneurysms 
111)011 the ctrobial arteries, which may rupture and cause 
atiojilexy Haemorrhage into the brain from this cause is 
i sjx.cially liable to occur in certain situations , one vessel 
iJi particulai, supplying the basal ganglu, most fiequentl\ 
gi\es Wiy, the elfu^ed blood teaiing through the niotoi 

< tfercut fibres, whi( h, proceeding from the cti< bral cortex, m 
the sha])o of a funnel, become aggregated togethei to form 
the ueek l>etween tho two masses of grey matter — the optic 
thilanms and the corpus striatum (Fig 4 , Plato IX) 
"J lie lesult IS hemiplegia of tho opposite side of the body 
l>i 8 easo of the ai tones of the central nervous system, 
oceuriiiig in a iieisoii under forty, is gcneially dm to 
syjihilis, the poison of which jiroducos an inflammation of 
the CO its of the xcssel, espet lally the inner Occlusion and 
sf)fti ning may arise , and seeing that any or all the arteries 
of tlic bi ill! ma> be atTected successively, simultaneously, 
or at random, tin symptoms mi> bo manifold They may 
bi gcneial oi lotal, iml not uncommonly are associated with 
intl inini ition of the membranes The diseise, under treat 
m< lit may abate, and the paralytn or mental jjhenomona 
]) utiall} or ( omjiletely disapfioar, indicating the restoration, 
oi [uulial lostoiation, of the circulation m the diseased 
irteries, sometimes with the lapse of treatment and some 
times without, new symptoms, such as jiaialysis of a fresh 
grouj) of muscles oi of tho opposite side of the body, may 
niiiufest themselves, showing that the disease has attacked 
i fresh sot of irtorics Di^semtnated sclerosis (insula't ) is 
inothir random morbid jiroctss, aflccting esjiecially the 
wliitt matter, with certain charicteristic symptoms of a 
jiiogrcssivo character, tho pathology of which is not 
understood fully Islands of nervoas tissue undergo a 
morbid change, lommencing in the myelin sheath and 

< iiding in an increase of the supporting neuroglia tissue 
it the ex})ense of the true nervous tissue 

Timom s and new growths in the central and ]ieripheral 
nervous systems may be primary or secondary the former 
Liisc 111 the supporting, enclosing, or nutrient tissue 
e lemciits, the Utter are metistatic eloposits from tumours 
oiigiiiitmg elsewhere Tumours may be single or multiple, 
the sjieciil symptemis oecasioiicd dejiending uj»on the seat 
of the tumour aud whether it destroys or only irritates the 
idjicent nervous tissue Tumours situated within the 

< riuial cavity cause general symptoms, nimely, optic 
neuritis, severe headache and vomiting , these sym])toms, 
w Inch are cause d by inci eased intracrani il pressure, are more 
seveie in i a] )idly growing vascular tumours, p\en though 
small, than in largo slow growing tumours If the growth 
IS situated in a ])ortion of the cortex having some special 
locali/ing funetion, e q , tho motor area (^ndi Fig 1 ), it may 
give rise to epilejitiform convulsions, starting in a limb or 
d( finite group of muscles , but the irritation usually spreads 
to the whole motor area of the same side, and even extends 
to the opposite hemisphere, by an overflow of the discharge 
through the eor])us callosum In such case there is loss of 

< onscioiisness If, however, the tumour destroys the cerebral 
cortex of a particular region, it may give rise to a paralytic 
lesion, e q , paralysis of tho arm {y%de Fig 3 , Plate TX ) 

Organic diseases of the blood vessels, or of sujijiorting 
and enclosing tLssues, produce secondary degenerations of 
the nervous system The symptoms, like the lesion, are 


ob\ lous, ( o use, and obtiusive , frequently arising suddtnl} , 
they may in a short tune tciiiiinate fatally, oi U nd tow aids 



lia 1 — Diaj^rain of ktL < in bral htniwphorr UiowiTi^, licali/jilmn if 
funi tion Thi motor nKi‘>« i« situaUnl in Mont of tho 1 1 ntml snl m 
anil IH arranj^iil m a htrkH from toe to ItirMiv diwnwanlH loin 
Hjiomlnit, 111 an inviwt mannoi t > Ihi Hpinal si rim IrnUtion of aii> 

1 art of thw area will caiHc iKali/iil iom\u1kim s^iaHias ’ahiili mux 
Hpri ad in a definite march to tin xxhoU motor area an in laikHonian 
»lnlii>H> DiHtruitivi liHioim will nuiNi pualvNin Tin n ntn for 
taste and Hmell wnpre ciilid ut Uu tip of the iimniaU lonxoln 
tioii The centre tor halfxiMion im onl\ in siiiall jiart repnaented 
fur the larger jiart in on llio mcHial wirfaei IJiurinj, ’ im repn 
Stilted occup\ inpf the iwistcrior half f the flrHt U miwiral loinolution 
Included m thin area but in tin l<ft html»plitre oiil> is tin niiii 
for auditor\ weird memory desti notion of this causes iiuihilitA U 
understiiid thi miamnsr of weirds nltnod although the mliint is 
ahlt torioel aloud Hi hinel this in tin anjinlir t.vruH is tin 1 1 ntn 
for MHUil woni iiuinorv diMtru tion of thm eausosIeiaM of powit 
of nndcrMtainlmK of wntUn or prmtid woidh thin fort inahllitx ti 
rcatl in front of the motor urea is Hrot i s t onxolution the i tntn t>l 
motor spccih ekstriutlon of IhiH ]tri>dutes motior aphasia en 
inabihtv to artieulatt words Aboxt tins i a itntrt whnh ih on 
iiccted with written speith Thest f nr ti litres lonierni'il willi 
vtrbal and writti n ]an^ua{«i an lonneitnlln i ommiHHural fibres and 
dtHtniction of tin hi lonmMonK leads to xarious elitnts m verbal 
and written lun^^uu^e It will be understoiMl from this diagram that 
diHeases of the left hemisphtrL m right bandeil ] i rsons are asHtHialnl 
with results of more bigiutleaiue than Miinilar affeitions of thi iighl 
heimspherc 

partial or complete iccovery V uious foims of moioi tiid 
sensoiy loss and distuibance of lunetion may arist, in 
dicatiug destruction or distuibamt of pai titular regions of 
the central nervous system, and dt generations in (titaiu 
tracts md systems of fibies uiso, toi responding in histo 
logical eharatter with those obstriid whin a nervt libu 



Pro 2 —Diagram of section of tin spinal (orrl in the upper eer\icul rorion 
showing ret i^it degeiu ration of the i russed pv ramidal trai t of tin 
right Bide and dirtrf p\ ramidal tract of the left side The hhu k dots 
iiidioate tho dogpnerati*d flbros staini d In the Man hi method Tins 
degeneration is mioiidar^ to haemorrhagi into thi internal oapsuli 
of the left hemisphert and it will In* nbserveil bv tin number of 
degenerated fibres thii the greater hulk havi crossinl oxer to tin 
ri;»ht side of thi spinal lorfl thus agreeing, with the fait that thi 
paralysis is of the rij,ht h df of the bod\ 

IS separated from its cell of origin by sc(tion (sccondar\ 
degeneration of Wallti and luitk) Iig 2 , with 

explanation) This form of degeneration must lx dis 
tinguished from jiriniary degeneration, which is dut to an 
inherent nutritional defect of tlie ner\e cell and all its 
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proccHHLs (the neurone), in whicJi a regrossive metamor 
phosis oecuiH^ it HtartH m the Btructures of the ncuroueB 
latest (levt lo[)ed (namely, the myelin nheath and the fine 
terminal twigH of the axis cylinder and dendrouB), and 
proceedH baek to the main branehea and trunk, eventually 
deatroymg the trophu and genetic (ontre itself, the neivi 
(ill These jmmaty degeneration proeeaaes are insidioua 
in origin, piogreaaivc in character, and nearly always fatal 
in tennination , they aliei t definite ayatema, groups, and 
( ommuiiitiea of m uronea in a progressive manner, and 
therefore are aaaodated with a progressive evolution of 
sym]jtomH, 1 elated to the strut tures atiected (mde Figs 1 
and 1) To tite some examples (1) Locomotor ataxy, 
on Iht one hand, is a primary degeneration afiecting the 



lio 1 A diAgrani to indicate affirunt efTfroiit and OHSociation 
of riouroiiLS It will Ik obHcrvtnl that thure are three 
iiervouH circluM indicated by the arrows epmal cerebellar and 
cerebral 1 n i very )>erft)r 1 1 o ordinate iiiovetnent impulses projierly 
odjuHted are flowin|f aloni^ ttiese three Hvstems of neurones In 
N>Mtemu deffenerations one or more of those sysUins may l>e 
affected and the Mvmptoms y, ill depend )uirtly upon the function 
which is lost or disturbed and |iartlv u))on the disturbance of 
equilibrium of the three co ordinate<l sj stems 

afferent system of nciiioncs , it is characterized by muscular 
incoordination without wasting, inability to stand with 
the tyes shut, lightning pains m the limbs, absent knee 
lorks, Argyll Robertson pupils, and other symptoms })ointing 
to a morbid jirocoss affecting esjiecially the afferent sensory 
systtni of nouioius (2) Progressive mmcular atrophy, 
on the otlier hand, is a disease of the eff^erent motor systt ra 
of neurones of the brain and spinal cord, characterized oy 
progressive wasting of groujw of musdes innervated by 
gioiips of murones whieh an^ undergoing degeneration 
V fatal termination to this disease frequently arises from 
atli(tion of the medulla oblongata, causing what is known 
as bulliar imialysis Inlantik juiralysis is an acute in 
hammation of the anttnor hoi ns of the spinal cord, eausiiig 
dtstruction of the spinal motoi neurones of the anterior 


horn It differs from the above chrome disease in its 
sudden onset and non progressive character , it resembles 



lio 4 — Dmj^ram of Bpinal cord fifth lumbar aegmont fron» a case of 
orlvaiu ftl taben dormlttt The jKNitenor column is shrunken and but 
family stained except in the anterior part the shnnka^ and the 
loHM of stamubiiity are duo to the absence of fibres of the posterior roots 
whi h nonimlh form the (ci'eater pari of this region of the coni 
The fibres whic h are suen m the anterior part of the posterior column 
arc rUrued from ccjlls within the spinal cord and belong bi spinal 
asso4 lation neurones 

it ill ])rodu(ing pai ilyms of mimcles without sensory dis- 
turbance (3) Geneial jiaralysis of tht insane is a 
degcneiation which liegins m the asst >tiat ion system of 
neurones of the cerebral cortex, but which may be, and 
frequently is, associated with degc ncration of the aflerent 
or efferent systems (Fig 3) 

It IS not attem])ted in this article to exjdain neuroses 
and jwychoses by morphological changes in the brain 
(Fig 1, Plate IX ) We know little or nothing accurately 
about the morbid histology of insanity, excejit as regaids 
the morphologic il changes met with in cases of amentia 
and dementia The conditions of amentia, namely, idiocy 
and imbecility, aie associated with arrest ol development of 
the brain, as a whole oi m part, tht naked eye evidence 
of which may l>e afforded by small si/e and simplicity of 
( on volutions of tliu brain as a whole oi in part (Figs 7, 8, 
and 9, Plato IX ) and the microscopical e\idence by arrest 
of dovclojiment, or imjierfect development, of structures 
eonneeted with the^ higher functions of the mind, 
namel), the association neurones in the siijierficial layers 
of the eerebial cortex (Iig 5) Conditions of dementia, 
piimaiy oi seeondaiy, are associated with progressive 
decay and atiojihy ol the superficial layers of the grty 
mattei of the cortex, and naked eye evidence thereof is 
affordtd bj jiirtial or general wasting of the cerebral 
hemispheres, accompanied with thickening of the jna 
arachnoid membrane, atrophy of the convolutions, and 
with deepening and widening of the intervening sulci 
(Figs 5 and 0, l%te I\ ) This wasting is esix^eially due 
to atrophy of the cells and fibres of the 8Ui»erficial grey 
matter of the cortex, sections of which, examined micro 
seopically, ifter suitable methods of staining have been 
employed, show great i>overty, or complete loss, of three 
sets of delicate myelinated fibres, namely, tangential, 
super radial, ind the inter radial corresponding to the 
line of Baillaigei This degeneration of the superficial 
isHociation fibres of the cerebral cortex affects especi 
ally the frontal and central convolutions, and is the 
earliest and most constant microscopical change in 
progressive dementia , it is accompanied usually hy 
vascular changes, atrophy of the nerve cells, and prolifera 
tion of the neuroglia (Fig 5) Possibly new methods 
may enable us to show changes of structure m diseases 
such as epilepsy and delusional insanity, in which hitherto 
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no naked<eye or microacopical structural defects account- 
ing for the symptoms have been certainly demonstrated 



I la 5 — illustrating: the relative number and wealth of cells anil 
fibres in the cerebral (ortex m the normal brain in amentia and 
dementia The horizontal systems of fibres are association systems 
and it will lie observed that these are especiallv diminished in amentia 
and still more in dementia whereas the radial fibres are less affec ted 
In the normal there are five layers of cells arranged in columns 
(Meynerts) in the pathologiiAl cxinditions it will lie observed that 
the pyramidal shaped colls no longer have their apuAl prot esses point 
ing vertically upwards The processes are broken off the < ells are 
distorted in shape and diminished in numbers and the dcurte of 
dementia in a wasted brain is proportional to the atrophy and dcstruc 
tion of the small and medium sized pyramids of the whole cerebral 
cortex and the disappearance of the su^icrficial layers of fibres This 
18 especially manifested in paralytic dementia and the dementia of 
chronic insanity 


In conditions of acuto mania there is usually considerable 
vascular engorgement 

Microscopical cJvanges in deqeneiation of the neurone 
— About 1850, Waller demonstrated that a nerve fibre 
underwent degeneration to its termination when separated 
from Its cell of origin, hence the term “Walleriande 
generation ” Embryological researches by Professor His 
showed that the axis cylinder process (the essential con 
ducting portion of the nerve fibre) is an outgrowth of the 
nerve cell The cell, therefore, is the trophic and genetic 
centre of the nerve fibre Acute alterations and death of 
the nerve cells may occur from toxic conditions of the 
blood , from high fever (107-110* F ) , arrest of the blood 
supply, as in thrombosis and embolism , or actual destruc 
tion by injury, luemorrhage, or inflammation These 
morbid processes produce, as a rule, bio-chemical as well 
as morphological changes in the nerve cell and its pro 
cesses Space will not allow of a full description, but 
some of these changes are indicated in Plate X When 
a nerve coll dies, the nerve fibre undergoes secondary de 
generation and death , that is to say, the whole neurone 
dies, and regeneration, at any rate in the higher vertebrates, 
does not take place Eestoration, or partial restoration, of 
function IS due to other structures taking on the function, 
and the more 8i)ecialized that function is, the less likely is 
restoration to take place If, however, a ponpheral nerve 
IS divided, its component fibres are merely severed from 
their cells of origin All that portion of the nerve which 


is in connexion with the ncr\o cells of origin practically 
undergoes no change The jK-riphcral jioition undergoes 
degeneration, but from the central end of the nerve new 
axis cylinders again grow out and a new nerve is formecL 
With this regi tier itioii comes restoration of function, 
which may l>e liastencd by sutuiing the ends of the cut 
nerve A similar regcnciation, howevu, does not occur 
after section of fibres of the white matter of the central 
nervous system, and tins may bo due to the fact that the 
nerve fibres of the white matter of the ceicbro spinal axis 
jx)8se3s no nucleated slieath of Schwatm, which, by the 
light of recent investigations, is shown to jilav an im- 
jiortant part in regemritioii , in the wiitcr’s oimnon, the 
neunlemmal sheath of the old fibic foims a new j»roto- 
plasmic basis, into which the axis cylinder from above 
grows, the iiassago of stimulus determining its function 
The accompanying Iig (>, Nos 1-S, with explanatory 
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Fia 0 ~Dia(i:ram to illustrate various sta^os in def^encration and ref^ciiira 
lion of incdulluted iiervo fibres 1 Normal medullated nerve with 
node of Ranvier 2 Degenerated nerve t< n <1 ivs after section show 
in^ deH^enerated elm stained bla( k disappearanc e of axis cylinder 
3 Cen&al end of cut nerve showing' at the toji an axis c ylinder buddinfp 
out proliferated neuriU mmal ( t lls and still some degenerated myelin 
in sheath 4 I enpheral ( nt end of same showirijr prolift rated neuri 
lemmal cells still some dt|;t neratetl myelin 6 Coinpltto absorption 
of degenerat^l myelin protoplasmic basis of new fibre foniicd out of 
neuriTemmal tells 0 A new fibre with axis c^ylinder 7 f entrul 
c nd of t ut nerve at Junt tion showinic an axis t ylinder sproutinp: anti 
forming' a number of axis cylindei prot tsses whir h grow into the 
peripheral end to form new ciianncls of conduttion 8 is a new 
regenerated fibre resembling a sympathetic fibre in haying as yet no 
myelin sheath as the nerve becomes excitable and stimulus passes a 
myelm sheath is formed 

text, shows the changes which occur m degeneration and 
regeneration of a jieniihtral nerve after section, with loss 
of function , and subseciuent union, with restoration of 
function The writer, in conjunction with Professor Halli 
burton, has shown that the characteristic microscopical 
changes in the myelin sheath which occur in the process 
of degeneration are due to a splitting up of the complex 
phosphoretted substance “ protagon ” into glyccro phos- 
phoric acid, choline, and oh ic acid by a process of 
hydration The Marchi reaction, whuh has been found 
so useful for demonstrating degeneration of the central 
and peripheral nervous systems, is dependent upon the 
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fact that the myelin sheath, after hardening in a solution 
of bichromate of {K>ta8h, doe^ not turn black when acted 
u|x>n by osmic acid, whereas the simpler non phosphoretted 
fatty product of degeneration is stained blade When 
the Marchi reaction of degeneration is fully develo^xK!, 
it has l>ecn ascertained that the nerve yields no phos 
phoruM The degeneration resulting from section of a 
nerve is termed secondary, to distinguish it from another, 
jmrmry, due to slow and progressive decay of the whole 
neurone, beginning usually at the terminal twigs and 
j)ro( eedmg back towards the cell body with its contained 
nucleus These pnmary degenerations involve systems 
of ncuroiiCH, corre 
latcd by function 
rather than by ana 
tomical situation 
h xamples are af 
forded by hx omotor 
atixy and j)rog!css 
ivc musciilu at 
rophy, the former 
being a dcgciicia 
tion of the allc^rcnt 
Ht nsory sy sti m of 
neuionis, the latter 
of die motor eih rent 
systc m TJie ( ausc 
of jinnury dtgtm 
rations is probably 
a delect inhciitixl 
trr ao(|nired in the 
“vita jnopna” of 
t li e neurones 
iffocted They 
sIomI) atrojrhy and 
disappear, and then jilwi is filled u}) by an overgrowth 
of tli(^ su[»poiting ntmogiia tissue (Figs 4 and 7) 
Tins ovcrgiowth ot dense tissue is termed sckrosis, and 
was ciioneously considtrtd to bt the cause, instead of the 
efleit, of the atroidiy of the ner\ous tissue 

Foi fuitljd information tho r(a(l(3r may consult the Croonian 
1 (< turns on the Degeneration of the Niurono l»j tlit >\ritor of this 
aitieh published in the J aned DlOO also (towns Handbook of 
Du hunous Sit Dm, Von Monakows (hhxm VaJtholoqxc , and honl 
I iithologxf of Mental Difnascs W* Mo) 


V \PLANATIONb 0? PLATF I\ 

PnOIO( lUIIlS OF IHF BuAIN (ABOUl i IIIFIU N VTT K u Sur) 
Ij 1 iisi HAi iNo Various I’AriioiooKAL toNUinoNs 

1 left hennsphert lase of delusional insanity, this in all 
rospKts might [lass foi a normal hi am 

2 I eft heiinspln re case of abscess of tho frontal lobe the con 
volutions and sulii aie obhtuated and the membranes thickened 
so tliat tlie foio part of the bruin ])resent8 the apfiearanco of a 
imnilManous bag this contained a large amount ot pus 

Riglit hemisphere «« eii fioni above instead of laterally a hole 
cornspouding to the middle of the (ciitral convolutions is seen 
out of winch a tumour is displaced towanis the middle line This 
tiimoui w IS situabd o\or the region of the arm ana, and ga^e 
list at first to tits (ommoiicing in tho left aim and hand, and 
ovefiimdl> to ]>aialysis 

4 Hraiu fioiii a cast of apoplexy the tops of tho hemispheres 
have bt(3n si nod oil to show the hainiorrhago (dark patch) in th« 
light tentrum o\ale, winch has ruptured the fihi^S proceeding from 
the motor at os of the brain, situated between tbe basal ganglia 

6 Case of puialjtic dementia with thickened niomhraues, which 
have been 8trip]»etl off tlic frontal lobe and thrown back 

6 Lett bennsplure a case ot advanced dementia showmg 
atrophy of the convolutions with deej> and wide sulci intervening 

7 Loft hemisphere of low giade imbecile, with simple convolu 
ti(»nal jiattern, and small in sire 

8 Biain of extreme case of microcephalic idiocy The convolu 
tional ]»attorn is simpler than that of an embryo of eight months 

9 Left hemisphere and cerebellum of a case of porencephaly 
A local atrophy of the convolutions, owing to a vascular lesion 
before birth, is seen in the iiarietal lobe 


IV Digestive System. 

Several facts of importance have to be borne in mmd 
for a profier appreciation of the pathology of the organs 
concerned in digestive processes In the hrst place, more 
than all other systems, the digestive comprises greater 
range of structure and exhibits wider diversity of func- 
tion within its domain. Each separate structure and each 
different function presents special pathological signs and 
symptoms Again, the duties imixrsed uiron the system 
have to Iks performed notwithstanding constant variations 
in the work set them The crude articles of diet offered 
them vary immensely in nature, bulk, and utility, from 
which they must elaborate simple fcKxl-elements for 
absorption, incorporate them after absorption into complex 
organic substances projierly designed to supply the con- 
stant needs of cellular activity, of growth and repair, 
and fitly harmonized to fulfil the many requirements 
of very divergent iirocesses and functions Any form of un- 
jihysiological diet, each failure to cater for the wants of any 
sjjecial tissue engaged m, or of any processes of, metabolism, 
carry with them jiathological signs Perhaps m greater 
degree than clsewlieie are the individual sections of the 
digestive system deiiondent upon, and closely correlated 
with, one another The lungs can only yield oxygen 
to the lilood when tho oxygen is uncombined, no com- 
jiounds are of use The digestive organs have to deal 
with an enormous variety of compound bodies, from which 
to obtain the elements necessary for protoplasmic upkeep 
and activity Morbid lesions of the respiratory and cir 
culatory systems are frequently cajiable of compensation 
through increased activity elsewheie, and the symptoms 
they give rise to follow chiefly along one lino , diseases of 
the digestive oigans aio more liable to occasion disorders 
elsewhere than to excite comjiensatory actions The 
digestive system includes every organ, function, and 
jirocess concerned with the utilization of food stuffs, 
from the monic nt of their entrance into the mouth, tbeir 
preparation in the canal, assimilaticgi with the tissues, 
their emjiloyment therein, up to their excretion or ex- 
pulsion in tho form of waste Each poition resembles 
a link of a continuous chain , each link dejjends upon 
the integrity of the others, tlxo weakening or breaking 
of one straining or making imiiotent the chain as a 
whole 

Descriptions of the different organs of the digestive 
system au given elsewhere (See Anatomy ) The mucous 
membmne lining the alimentary tract is the part most 
subject to pathological alterations, and m this connexion 
It should be remembered tliat this membrane differs 
lx)th 111 structure and functions throughout the tract 
Chiefly protective from the mouth to the cardia, it is 
secretory and absorlxmt in the stomach and bowel , while 
the glandular cells forming part of it secrete both acid 
and alkaline fluids, several ferments, or mucus Over 
the dorsum of the tongue its modified cells subserve 
the sense of taste Without, connected with it by the 
submucous connective tissue, is jilaced the muscular coat, 
and externally over the greater portion of its length the 
peritoneal serous membrane All parts are supplied with 
blood vessels, lymph-ducts, and nerves, tho last belonging 
either to local or to central circuits Associated with 
tho tract are the salivary glands, the hver, and the 
imncreas , while, m addition, lymphoid tissue is met with 
diffusely scattered throughout the Iming membranes in 
the tonsils, appendix, solitary glands and Peyer's patches, 
and the mesenteric glands The functions of tho various 
parts of the system in whose lesions we are here in 
terested are many in number It would take up too 
much space to enumerate all their proved and suggested 
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functions Broadly, they may be given as (1) Ingestion 
and swallowing of food, transmission of it through the 
tract, and expulsion of the waste material , (2) secretion 
of acids and alkalies for the performance of digestive 
processes, aided by (3) elaboration and addition of com 
plex bodies, termed enzymes or ferments, (4) secretion 
of mucus , (5) protection of the body against organiamal 
infection, and against toxic jiroducts, (6) absorption of 
food elements and reconstitution of them into complex 
substances fitted for metabolic application, and (7) ex 
oretion of the waste products of protoplasmic action 
These functions may be altered by disease, singly or in 
conjunction , it is rare, however, to find but one affected, 
while an apparently identical disturbance of function 
may often arise from totally different organic lesions 
Another point of importance is seen in the close inter 
dejiendence which exists between the secretions of acid 
and those of alkaline reaction The difference in reaction 
seems to act rnutatis mutafulia as a stimulant in each 
instance 

General Diseases 

In all sectioiLs of the alimentary canal actively engaged 
in the digestion of food, a well marked local engorgement 
of the blood vessels supplying the walls occurs 
uSoa!^ The hyj»eremia abates soon after completion of 
the sjiecial duties of the individual sections 
This normal condition may be abnoimally exaggerated 
by over stimulation from irritant iKiisons introduced into 
the canal , from too rich, too copious, or indigestible articles 
of diet, or from too prolonged an experience of some 
unvaried kind of food stuff, especially if laige quantities 
of it are necessary for metabolic needs , entering into the 
first stage of inflammation, acute hyiKirsemia Moie im 
portant, because productive of loss tractable lesions, is 
jiassive congestion of the digestive organs Whenever the 
flow of blood into the right side of the heart is hindeied, 
whether it arise from disease of the heart itself, or of 
the lungs, or proceed from obstruction in some part of 
the |)ortal system, the damming back of the venous cir 
<uUtion sjieedily produces a more or less pronounced 
stasis of the blood in the walls of the alimentary canal 
and m the associated abdominal glands The lack of 
a sufficiently vigorous flow of blood is followed by 
deficient secretion of digestive agents from the glandular 
elements involved, by decreased motility of the muscular 
coats of the stomach and bowel, and lessened adaptability 
throughout for dealing with even slight irregular demands 
on their powers The mucous mombiane of the stomach 
and bowel, less able to withstand the effects of irritation, 
oven of a minor character, readily passes into a condition 
of chronic catarrh, while it frequently is the seat of 
49mall abrasions, ha3morrhagic erosions, which may cause 
vomiting of blood and the appearance of blood in the 
stools Obstruction to the flow of blood from the liver 
leads to dilatation of its blood vessels, consequent jnessure 
upon the hepatic cells adjoining them, and their gradual 
loss of function, or even atrophy and degeneration In 
addition to the results of such passive congestion exhibited 
by the stomach and bowel as noted above, jiassive con 
gestion of the liver is often accompanied by varicose 
enlargement of the abdominal veins, m particular of those 
which surround the lower end of the oesophagus, the 
lowest iiart of the rectum and anus In the latter jxisition 
these dilated veins constitute what are known as haemor 
rhoids or piles, internal or external as their site lies within 
or outside the anal aperture 

The mucous and serous membranes of the canal and 
the glandular elements of the associated organs are the 
jiarts most subject to inflammatory affections Among the 
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several sections of the digestive tract itself, the oesophagus 
and jejunum are singularly exempt from inflammatory 
processes , the fau( os, stomach, csecum and appendix, ileum, 
mouth and duodenum (including the ojiening of the 
common bile dm t), are more commonly involved 
Carious teeth, ac cumulations of sordes, and isifysm* 
attacLs of acute feveis fiequeiitly art the causal ’HHaoM 
agents m stomatitis or inflammation of the 
mouth, while a moie local form of the ailment over the 
dorsum of the tongue is tommonl> a sympathetic condition 
aecomi>anymg gastric or hepatu dti mgements An ordin 
ary “sore throat” usually signifies auitc tatirrh of the 
fauces, and is in all likelihood of pimly organismal oiigin, 
“catching cold” being only a setondary ind minoi cause 
In “relaxed throats” there is a chronu < itarrhal stUe 
of the linmg membrane, with some ])assive congestion 
The tonsils are jioculiarly liable to tataiihal attacks, is 
might a j)} 10 ) i be cxjiected by reason of then Ceiberus 
like function with regaid to bacterial intrudeis btill 
acute attacks of tonsillitis apjiear on good evidc nee to be 
more common among mdividmls piedisposed constitu 
tionally to rheumatic manifestations Cases of ai uti 
tonsillitis may or may not go on to suppuration oi 
quinsy, in all theie ls great congestion ot the glands, 
increased mucus secretion, and often secondary involve 
ment of the lymphatic glands of the neck Kepcited 
acute attacks olton lead to chronic inflammation, in which 
the glands aie enlaiged, and often hyiieitrojdiied m the 
true sense of the tcini In children, howevei, hjjiertiophy 
of the tonsils seems to occur siii (/ene)i8 Ihe ceso})hagus 
IS the seat of cataiih but seldom, too hot food and stiong 
solutions of corrosive oi initant substances, if swil lowed 
may cause the symptoms common to mfl lined tissues 
The physical changes presented by the coits of tlie 
stomach and the intestine, the subiects of citurhal att icks 
closely resemble one another, but differ symptomatic ill> 
Acute catarrh of the stomach is associated witli lulcnsc 
hyjx.rfiemia of its lining coats, with visible engorgement 
and swelling of the mucous membrane, and an e\t(.ssn( 
secretion of mucus The formation of active gastric luicc 
IS arrested, digestion ceases, jionstaltic movements aic 
sluggish or absent, unless so ov cr stimulated th it the \ 
act in a direction the reverse of the normal, and induct 
expulsion of the gastric contents by vomiting Ihc gastiic 
contents, in whatever degree of dilution or concentration 
they may have been ingested, when ejected art of jKirridgt 
thick consistency, and often but slightly digc sted Such 
conditions may succeed a severe alcoholic bout, be ciused 
by irritant substances taken in by tht month, or arise 
from fermentative processes m the stomach contents them 
selves Should the iriititing materiil succeed in jiassing 
from the stomach into tin bowel, simihr jdiysical signs 
are picsent, but as the quitkcst path offered for tin 
expulsion of the ottcnding suhsianccs from the body is 
downwards, jicristalsis is incicascd, the flow of fluid from 
the intestinal glands is larger in bulk, though of less 
potency as regards its normal ictions, than in health, and 
diarrhaa, witli removal of the irritant, follows As a 
general rule, the moic marked the involvement of the 
large bowel, the severer and more fluid ls the resultant 
diarrhcBa 

Catarrhal affections of the cicum and its attic bed 
appendix vernufoimis are veiy common, and give ri^e 
to several sjiecial symptoms and signs Acute inflim 
matory appendicitis apjiears to be increasing in fit 
quency, and is caused without doubt, in the gicat 
majority of instances, by faecal accumulation, with the 
entrance of a small fsecal mass into the lumen of the 
organ, or by the occurrence of bacterial fermentation 
of a malign tyiic, along with, it may be, and because of. 
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ftecal stasis Occasionally the entrance of some foreign 
tKxiy, a eherry stone, a fishbone, or a pm, sets up an 
attack , but exciting agents of this tyiic aie less commonly 
met with than jiopular ideas would suggest Very similar 
symptomatically is the condition termed perityphlitis, 
doubtless m former days frequently due to the apjiendix, 
an acute or chronic inflammation of the walls of the 
ciLcum often leading to abscess formation outside the 
gut, with or without direct communication with the canal 
The colon and sigmoid flexure are more subject to chrome 
inflammatory attacks than to ae ute, save in cases of ae ute 
gastro-enteritis and diarrhaa, or of si)ecial mfettions 
Prolonged constipation, Avith fa*(al accumulation m the 
largo bowel, may lead to a secondary duirhaa, from the 
severe irritation of the mucous membrane of the gut 
occasioned by the sc ybalcms masses Acute simple hepa 
iitis IS a raie disease, acute pancreatitis is usually of 
septic origin 

Chronic catarrlial aflcctions of the stomwh arc veiy 
(ominon, and often follow uj>fm rej»eaUd acute attacks 
In them the tonne cii\e tissue increases at the exjiense 
of the glaudulai chmciits, the mucous membrane 1)0 
comes thickened and less active in function Should 
the muscular coat be m\olved, the elasticity aud con 
tractility of tliie organ sutler, ix^ristaltic movement is 
weakened, expulsion of the contents through the pyloius 
hindeicd, and, aggravated by these effects, the condition 
hccomos worse, atonic dysjiejisii, in its most jironounced 
form results, with or without dilatatiou Chrome vascular 
congestion may occasion in process of time similar signs 
and sym[)toins 

Duodenal catanh is constantly associated with jaundice, 
indeed is most piohaVily the commonest cause of catarrhal 
laundu e , ofte n it is accompanied by catarrh of the 
common bile duct Chronic inflammation of the small 
intestine gives rise to less prominent symjitoms than in 
the stomach It generally arises from more than one 
cause, 01 i at her secondary causes rapidly liecome as 
ninx)rtant as the i>rimary in its incidence (lironu 
congejstion and jirolongod irritation load to doficuiiit 
se cretion anei sluggish jicristalsis , the sc ctlects e nc outage 
intestinal putrefaction and auto iiitoxic ation , and these 
lattei, in turn, increase the local unrest Cluonic catanh 
of the colon is frecjueiitly characterized by secretion of 
an excessive amount of mucus fiom the goblet cells and 
its a])j)earance in the stools — mucous colitis, or, again, 
by the ])assago of membranous shreds and casts of the 
bowel — membranous colitis — the casts really consisting 
of a mucus skin from the surface of the gut, including 
somci of the epithelial cells The rectum may suffer m 
the same way — proctitis Membranous colitis is stated 
to Ix) closely associated with disordered nervous control 
Sim]>lo chronic ]>entoniti 8 is not of frequent occurrence, 
noi are the views held as to its causation very clear In 
common with the acute form, it may be localized oi 
general A hyiierplastic variety is met with in which 
the })eritonoal membrane is greatly thickened Un 
doubtedly some coses aiise from jiclvic disease in women 
Distinct localized foims occur over the liver and sjdeen 
— perihepatitis and jiorisplenitis — in which an external 
chronic fibroid change coincides with similar conditions 
within the organs 

The intestinal mucous membrane, the peritoneum, and 
the mesenteric glands are the chief sites of tubercular 
infection m the digestive organs Rarely 
met with in the gullet and stomach, and com 
jiaratively seldom m the mouth and hiw, 
tubercular inflammation of the small intestine and pen 
toneum is common Tubercular enteritis is a frequent 
accompaniment of phthisis pulmonum, but may occur 
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apart from tubercle of other organs Children are especi 
ally subject to the pnmary form Tubercular iientonitis 
often IS present also The inflammatory process readily 
tends towards ulcoi formation, with haemorrhage and some- 
times jjerforation If in the large bowel, the symptoms 
are usually less acute than those characterizing tubercular 
inflammation of the small intestine The appendix has 
been found to be the scat of tubercular processes , in the 
ret turn they form the general cause of the fistulee and 
abscesses so commonly met with here Tubercular pen 
tonitis may l)e pnmaiy or secondary, acute or chronic, 
occasionally veiy acute cases arc seen running a rapid 
course , the majority are chronic in tyj>e The tubercles 
spread over the surface of the serous membrane, and if 
small and not very numerous, may give rise m chronic 
( ases to few symptoms , if larger, and especially when 
they involve and obstruct the lymph and blood vessels, 
ascites follows It is hardly possible that tubercular 
invasion of the mcsenteiic glands can ever occur unaccom- 
2»amed by pentoneal inlection, but when the infection 
of the glands constitutes the most prominent sign, the term 
tahcn mtsentenca is sometimes employed Here the glands, 
enlarged, form a doughy mass m the abdomen, leading to 
marked jirotrusion of the abdominal walls, with wasting 
elsewhere, and diarrhaa 

The liver is seldom attacked by tubercle, unless in cases 
of general miliary tuberculosis Now and then it contains 
laige caseous tuberculai masses in its substance 

An imiKirtant fact with regard to the tubercular pio- 
( esses in the digestive oigans lies in the ready resjionsc 
to treatment shown by many cases of jjciitoneal or mes- 
enteric inv ision, partu ularly m the young 

The latt r sequela of syphilis disjilay a predilection for 
the rectum and the livei, usually leading to the develop 
ment of a stricture in the former, to a diffuse hepatitis 
or the formation of gummata in the second The upiiei 
incisor teeth in cases of congenital syphilis are often 
stunted and ])cg sliaptd As the result both of syiihilis 
and of tul)erck, the tissues of the liver and bowel may 
present a j)ecuhaT alteration , they become amyloid, oi 
lardaceous, a condition m which they ajipear “waxy,” are 
tolouied dark mahogany brown with dilute iodine solu 
tions, and show degenerative changes in the connective*- 
tissue 

Malaiial cirrhosis of tlio liver is described, but the con- 
nexion lietwceii it and abuse of alcohol requires furthei 
study 

The bacillus of I^lierth, which ajiiiears to lie the invaii 
able associate and jirobable causal agent of tyiihoid fever, 
has its chief seat of activity in the small intestine, more 
esiieeially in the lower half of the ileum Attacking the 
lymjihoid follicles in the mucous membrane, it causes 
first inflammatory eulaigement, then necrosis and ulcera 
tion The adjacent jiortions of the mucous membrane 
show acute catarrhal changes Diarrhoea, of a sjiecial 
“pea-soup” type, may or may not be jiresent, while 
hsemorrhage from the bowel, if ulcers have formed, is 
common As the ulcers frequently extend down to the 
peritoneal coat of the bowel, iierforation of this membrane 
and exiiavasation into the peritoneal cavity is easily 
induced by irritants introduced into or elaborated m the 
bowel, acting physically or by the excitation of hyper pen 
stalsis 

Irue Asiatic cholera has lieen shown to be due to the 
presence of a spirillum in the contents of the bowel, and to 
its growth therein , more rarely, and only in chronic types,, 
to its development in the tissues of the intestinal wall 
The spirillum of cholera produces an intense irritation of 
the bowel, seldom of the stomach, without giving nse locally 
to any marked iihysical change , it causes violent diarrhoea 
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and copious discharges of *^iioe \iater ’’ stools, consisting 
largely of serum swarming >Mth the organism 

The lesions in dysentery are almost entiiely confined 
to the large bowel , at first infiammatory, later ulcerative 
The stools are chiefly comix)sed of gelatinous mucus and 
blood. Two foiins are distinguished — the nonamubbic, 
ascribed to famine and close confinement, and the amoebic, 
from the amoeba coh (Losch) constantly found with it, 
the disease is common to the warmer climates 

Acute j>arotiti8, oi mumps, is an infectious disease of 
the parotid glands, chiefly interesting because of the asso 
ciation between it and the testes in males, inflammation 
of these glands occasionally following or leplaciug the 
affection of the parotids The causal agent is probably 
organismal, but has as yet esca^Kid detection 

The lelativo fi*equen(y with which malignant giowths 
occur m the different organs of the digcstn o system may 
lie gathered from the following tabulai analysis 
cases locoided in the books of the 
Edinburgh Iloyal Tnfiimary as ha\ iiig lieen treated 
in the medieal and surgical waids lietween the years 1892 
to 1899 inclusne Of these, 12G3, or 71 44 jier cent , weie 
males , 505, or 28 5G |)er cent , females — 
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If the figures given alxive l)o classified uiion bioxder 
lines, the lesults iie as follows, and sjjeak foi them 
selves — 
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The digestive organs are peculiarly subject to malignant 
disease, a result of the incessant changes from passive to 
active conditions, and vice veied^ called for by repeated 
introduction of food, while the comparative frequency 
with which different parts are attacked dojiends, in part, 
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uiJon the degree of irritation or changes of function 
imixised ujx>n them. Scirrhous, oncephaloid, and colloid 
forms of carcinoma occur In the stomach and oesophagus 
the scirihous form is most common, the soft oncephaloid 
form coming next The most common situation for can< or 
ous growth in the stomach is the jjylonc region Walsh 
out of 1300 eases found 60 8 percent near the pylorus, 
114 jxjr cent over tlui lesser ciir\atuie, and 4 7 j)er cent, 
more or less over the whole organ The small lutestmo 
IS rarely attacked by cancer , the large intc stine frequently 
The rectum, sigmoid tlexure, c i c um, and colon ai e 
affected, and in this order, the cylindru al-celled form being 
the most common Careinoma of the ]Kiritoneum is gener 
ally colloid in character, and is often second uy to growths 
in other orgins Cancer of the livei follows cancer of the 
stomach and leetum in frecpieniy of occuriencc, incl is 
relatively more common in female s than males Secondary 
invasion of the liver is a fiequent sequel to gastiie 
cancer The i)ancroas occasionally is the seat of cancerous 
growth 

Sarcomata ire not so often met with in the digestive 
organs When pieseiit, they generally in\olve the | peri- 
toneum or the mesenteric glands The liver is sometimes 
attacked, the stomach raiely 

Ikiiugn tumouis are not of common oecurreneo in the 
digestive oigans Simple growths of the sail v iry glands, 
cysts of the panel eas, and polyipoid tumours of the rectum 
are the most frequent 

The intestinal ciiial is the habitat of the majority of 
animal paiasites found lu man hieqiicntly then presence 
leads to no morbid symptoms, local or gem lal , 
nor are the symptoms, when they do arise, always 
characteristic of the presence of parisites alone 
Diseoviry of their bodies, or of their eggs, in the stools is 
in most instances the only s^itisfaitoiy pi oof of their pre 
senee The parasites found m the bowel belong princijially 
to two natural gioups, I’rotozoa and Metazoa The great 
class of the Piotozoa furnish amabie, members of SjKirozoi, 
and Infusoria The amcebne aio almost invanibly found 
111 the large intestine , one s|)ocies, indeed, is termed amaba 
coh The frequently observed relation lietweeu attmks 
of dysentery and the presence of amabue m the stools has 
led to the pro|K>sition that an anwtba dyscnt^iua exists, 
causing the diseise, — a theory suiqported by the detection 
of armebne in the contents of dysenteiic abscesses of tin 
liver No symptoms of injury to health apjiear to ac 
company the j presence of SjKirozoa in the bowel, while the 
s|iecie3 of Infusoria found in it, the CeitonwtuiSy and 
T'l iclionionas tnUUi7iali9y and the IkiJantidmm cohy may 
cr may not be guilty of prolonging conditions within the 
bowel such as have previously set up diarrhcea 

The Meta/oa supply examples of intestinal parasites from 
the classes Annuloida and Nematoidea To the former 
class belong the various tajpe worms found in the small 
intestine of man They, like otlu r intestinal parasites, are 
destitute of any powci of active digestion, simply absorbing 
the nutritious proceeds of the digestive processes of their 
hosts Nematode woiins infest Ixpth the small and large 
intestine , Ascai is Iambi wQides^ the common round worm, 
and the male Oryuris veimicularu are found in the small 
bowel, the adult female Oxyane veimiculaiis and the 
Ti tcocepIojUus dtspat in the large 

The eggs of the Ti ichtna epiraiis^ when introduced with 
the food, develoj) in the bowel into larval forms which 
invade the tissues of the body, to hnd in the muscles 
congenial sjiots wherein to reach maturity Similarly, the 
eggs of the Ethinococcm are hatched in the bowel, and 
the embryos proceed to take up their abode m the tissues 
of the body, developing into cysts capable of growth into 
mature worms after their ingestion by dogs 
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Tabie bhowino rnF mouk importaki Veoetablk 
ORGAN lhMh AM) AMMAL PAHABirFS 


VfGIIAILI OlUlANISMB 


Mouth and f'uucciii 


A Bimiik 
Hpiro< ho ta hou < alto 
1 cptoUinx biK calk 
Murooocuw Utra 
g'cnuo 

V ariouo tlHoion lia 
cilli 


Tl lATIHWtNK 
Tul>cr< 1( hat iUuh 
H at illiiH di]>h(lK rut 
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St n]»h ^ lot ot I UM 

Ullt IlH 

Ht uph\ lot t)t t UN 
p>Uf,tlUH iilllt UH 
S I II plM 1 CU ot < UN 
ulbuo 

HtrtptocotouH po 
^t mo albufl 
Oitlium all It alls 
Attinoiu}tt>hii!i 


Hloiuach 

Hinall Iiitcwtine 

Largf Intestine 

HocilHifi Rcidi 

IJacillit* coli coin 

Moulds 

lactiti 

iniiiiw 

YcaMtM 

Boderiuin lactk 

iku illuN but3 ri 

Bacillus ( oli 

ac‘rrigeneg 

Ut 8 

oottimunk 

Hocillug ooli 

1 ) aniylobu/ tt>r 

B subtilk 

u)nimunis 

H ai uli lai tu i 

Micrococci 

Sarcina veniri 

H lat tk aero 


Lull 



lUtClllUD HUbtillH 

Sireplot o< ( u H 


Prottuti \uly;ariH 

liquefucienM 


Bacillug ]>3 (K } 

ilci 


antU 8 

Bartfriuin lique 


YeaHtH MoiiMm 

fai ICIIH llLl 


Ha(illu 8 MfiiiKU 

Ha( iLrium ilii 


latuB 

Mm rocotci 


Hacilliitt 

\ UUHtH 


ru UM 

Hiu illiiN aui> lo 
Ink it 1 

H UI\<OltltH 
\ ibno ru^uiu 

M i( rucoi L 118 
tetraifonuM 

Ha( illuM riiinoHUM 

MouIdH 


( oiuriia liai illuH 

Bai ilIuB pho<i 

Badlluf tjphos 

(Mirtly) 

UH 

UH 

Tuben Ic bai iIIum 

(omnia Iw/illuM 

Comma ba(il 

Ai tiiioin} coMiM 

(chob ra) 

lUM 

Hu iIluM tuihoM 

Tulitn If ba< illus 

Auimbie coh 

UH 

(Har lUuH i oil 

Tuberrie liacil 


cornuiuniM ) 

lUH 

tinklei Tnor 
bat illus 

(Bat lilus cull 



( ommunis ) 


Ammai Parasuks 


Moulli 

Mmall liitostiiMs 

liiirtfc IntestinoH 

Lnn 81 

( o< < idta 

Monadincs 


( on omonas 

( ot c idia 


1 ftuita Holiutii 

Ox yurts \ormit uliiriH 


Tauiia Hai^inata 

HoUiritK c phuIuM latuH 

DiHtoma heputu um 

1 ) laiMiolatus 

Ah< ark lumbmoidoH 

Aim li>loHtoina diKMlt iialt 

1 Trit ot tphaUiH diH])ar 

Tilt hiiia MpiialiN 

I an (0 of iiiMft Iti 


NuiiiRiB of l)a(t(Mial forms habitually infest the ah 
iiu ntary canal The namoM of the more common 8j)ec ics 
art gntn in the foregoing table Many of 
them aie non pathogenic , Home develop ])atho- 
genic eharatters only under provocation or \ihen 
a siiitibk eii\ ironnit lit induces them to act in such a 
mannti others may form the muterus mm hi of sitocial 
1( sions, oi bt casual visitors ca])ablo of originating disease 
if op])ottunity (Hcurs Apart from those organisms assoc i 
attd \\ith udite infectni diseases, disturbantes of function 
and ph^sual lesions may l)e the result of abnormal 
Iw tonal a<tivity in the (anal, and these disturbances 
may be lK»1h local and general Many of the bacteria 
commonly pitstnt produce putrefactive changes in the 
contents of th( trait by their metabolic pro 4 'e 88 C?s Tlity 
render the nu dium they grow in alkaline, produce different 
gases, and elaliomte iiioie or kss viniknt toxins Other 
s}»ecies set u]> an acid fermentation, seldom aceomiianied 
by gas 01 toxin formation The products of cither (lass 
are inimical to the fi’ee growth of members of the other 
The s|)ocio8 which produi e acids are more resistant to the 
action of acids Thus, when the contents of the stomach 
jKissess a normal or excessive pio|X)rtion of free hydro 
chloric acid, a much larger numlier of putrefactive and 
])athogenie organisms in the food are destroyed or inhibited 


than of the bactena of acid fermentation Diminished 
gastric acidity allows of the entry of a greater number of 
putrefactive (and pathogenic) tyiies, with, as a conse- 
(luenee, increased facilities for their growth and activity, 
and the ap^jearance of intestinal derangements 

It IS still a moot question if bactena can |)enetrate the 
coats of the bowel and enter surrounding tissues when no 
solution of continuity exists The frequent septic condi- 
tions of abscesses adjoining but not communicating with 
the bowel seem to favour the possibility of bacterial 
jienotration , and the occurrence of acute i)entonitis without 
any appreiiablo jieritoneal lesion sup^xirts it Bacterial 
foims are said to be able to pass through the mucous 
membrane ot the can il and reach the blood stream, where, 
unless they are of excessive number, they are killed 
Passage of bacteria from the blood through the ][)eritoneal 
membrane into thi alxlommal cavity has been recorded 
Whenever putrefactive processes are excessive in the 
1 k)wo 1 , and in prolonged constipation, symptoms of auto 
intoxication may oeeui, caused by absorption of poisonops 
bacteriil products in larger amount than can be dealt 
^ith by the defensive po^er of the liver 

The faces ha\e been shown to be composed in large 
part of various sixdts of bacteria 

Hare Iip, cleft palate, hernia, and imiierf orate anus belong 
to the subject of Surc fry The oesophagus may be the 
scat of a diverticulum, or blind pouch, usually PhyMicmi 
situated in its lower half, which in most in •bnormm^’ 
stances is j>robably partly acquired and |)artly 
(ongonital, a local weakness succumbing to pressure 
nyi)oitiophy of the muscular coat of the pyloric region 
is an infrequent congenital gastiic anomaly m infants, 
preventing the passage of food into the bowel, and 
causing death in a short time Incomplete closuie of the 
vitelluio duct results in the piosonee of a diverticulum — 
MeckeFs — generally connected with the ileum, mainly 
important by reason of the readiness with which it occa- 
sions intestinal obstruction Idiopathic congenital dilata- 
tion of the colon has been described 

Traction diverticula of the asophagus not uni ommonly 
occur as setpiols to suppurative inflammation of cervical 
lymphatic glands Moie frequently dilatation of a section 
IS met with, due as a rule to the presence of a stricture 
The stomach often diverges from the normal in size, 
8hai>o, and ]X)sition Normally capable m the adult of 
containing from fifty to sixty ounces, either by reason of 
oiganic disease, or as the result of functional disturbance, 
its ca|>acity may vary enormously The writer has seen 
|)ost mortem a stomach which held a gallon (160 ounces), 
and agiin, one holding only two ounces Cancer sjireail 
over a large area and cinhosis of the stomach wall 
cause diminution in capacity, pyloric obstruction, weak 
ness of the muscular coat, and nervous influenies are 
associited with dilatation A j)ecuhai distortion of the 
8hai)e of the stomach follows cicatrization of ulcers of 
greater or lesser curvature , the gastric cavity becomes 
“ houi glass ” m shai)e In addition, the stomach may 
bo displaced downwards as a whole, a condition known 
as gastroptosis if the pyloric portion only be displaced, 
the lesion is termed pyloroptosis Ptoses of other ab 
dominal organs are descrilied , the liver, transverse colon, 
spleen, ami kidneys may be involved Displacements 
downwards of the stomach and transverse colon, along 
with a movable right kidney and associated with dyspejisia 
and neurasthenia, form the malady termed by Oknard 
ontoroptosis Displacements of the abdominal viscera are 
almost invanably accompanied by symptoms of dysiiepsia 
of a neurotic type The rectum is liable to prolapse, con- 
sequent upon const]|)at]on and straining at stool, or follow 
ing local usuries of the |jerineal floor 
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Every pathological lesion shown by digestive organs is 
closely associated with the state of the nervous system, 
faffoincg local, so stoppage of active gastric 

oTtfa# digestive processes after profound nervous shock, 
swriwsg and occurrence of nervous diarrhoea from the 
same cause Gastric dyspepsia of nervous 
origin presents most varied and contradictory symptoms 
diminished acidity of the gastric juice, hyiieracidity , 
over production , arrest of secretion , lessened or increased 
movements, greater sensitiveness to the presence of 
contents , dilatation , or spasm Often the nervous cause 
can be traced back farther In females, frequently to the 
pelvic organs, in both sexes, to the condition of the 
blood, the brain, or the bowel Unhealthy conditions 
related to evacuation of the bowel-contents commonly 
induce reflex nervous manifestations of abnormal character 
referred to the stomach and liver Gastric disturbances 
similarly react upon the proper conduct of intestinal 
functions 

Local Diseases 

The Mouth — The lining membrane of the cheeks inside 
the mouth, of the gums and the under surface and edges 
of the tongue, is often the seat of small irritable ulcers, 
usually associated with some digestive derangement A 
crop of minute vesicles over these parts has been lately 
stated by Koplik to be an early symptom of measles 
Xerostomia, or dry mouth, is a rare condition, connected 
with lack of salivary secretion Gangrenous stomatitis, 
cancrum oris, or noma, occasionally attacks debilitated 
children, or patients convalescing from acute fevers, more 
especially after measles It commences in the gums or 
cheeks, and causes widespread sloughing of the adjacent 
soft parts , it may be of the bones 

The Stomach — ^It were 1 utile to attempt to enumerate 
all the protean manifestations of disturlmnce which pro 
ceed from a disordered stomach The |)08sible ijermuta 
tions and combinations of the causes of gastric vagaries 
almost reach infinity Idiosyncrasy, past and present 
gastric education, penury or fdethora, actual digestive 
power, motility, bodily requirements and conditions, en 
vironment, mental influences, local or adjacent organic 
lesions, and, not least, reflex impressions from other 
organs, all contribute to the variance 

Ulcer of the stomach, however — the i)orforating gastric 
ulcer— occupies a unique position among diseases of this 
organ Gastric ulcers are circumscnbeci, punched out, 
rarely larger than a sixpenny bit, funnel shai)ed, the 
narrower end towards the {lentoneal coat, and distributed 
in those regions of the stomach wall which are most ex 
posed to the action of the gastric contents They occur 
most frequently in females, osi)ecially if anaemic, and are 
usually accompanied by excess of acid, actual or relative 
to the state of the blood, in the stomach contents Local 
jiain, dorsal pain, generally to the left of the eighth or 
ninth dorsal spinous process, and haimatemesis or melaena, 
are symptomatic of it. The amount of blood lost vanes 
with the rapidity of ulcer formation and the size of vessel 
opened into Fatal results arise from ulceration into 
large bloodvessels, followed by copious haemorrhage, or 
by perforation of the ulcer into the peritoneal cavity 
l^rs of such ulcers may be found post mortem, although 
no symptoms of gastric disease have been exhibited during 
life , gastric ulcers, therefore, may be latent 

Irritation of the sensory nerve-endings in the stomach 
wall from the presence of an increased proportion of acid, 
organic or mineral, in the stomach contents is accountable 
for the well known symptom, heartburn Water brash is 
a term applied to eructation of a colourless, almost taste 
leas fluid, probably saliva which has collected in the lower 
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part of the cesophagus from failure of the cardiac sphincter 
of the stomach to relax, reversed oesophageal peristalsis 
causing regurgitation A similar reversed action serves in 
meryciam, or rumination, otrasionally found in man, to 
raise part of the food, lately ingested, from the stomach to 
the mouth Vomiting also is aided by reversed jieristaltic 
action, both of the stomach and the CLSophagus, with the 
help of the diaphragm and the muscles of the anterior 
abdominal walL Emesis may be caused both by local 
nervous influence, and through the central nervous 
mechanism either reflexly or iroin the direct action of 
substances circulating in the blood Furthci, the causal 
agent acting on the central nervous apparitus may be 
organic or functional, as well as medicinal Vomiting 
without any apparent cause suggests nervous lesions, 
organic or reflex. The obstinate vomiting of pregnancy is 
a case m point Here the primary cause proc ceils reflexly 
from the pelvis In females the ]>elvic oigans aie often 
the true source of emesis Haematemesis accompanies 
gastric ulcer, cancer, chronic ( ongestion with h i inoi rhagu 
erosion, congestion of the liver, or may follow violent 
acts of vomiting In cases of ulcer the blood is usually 
bright and in considerable amount , in cancer, darker, like 
coffee grounds , and in cases of erosion, in smaller (piantity 
and of bright c olour The reaction of the stomai h con 
tents, if the cause lie doubtful, yields valuable aid towards 
a diagnosis Of normal or inci eased aiidity in gastrw 
ulcer, normal in hepatic congestion, it is diminished in 
cancer , but as the acid prese nt in cancer is largely lactn , 
analysis of the gastric contents must often lie a si/i-e qml 
wow, because hyperacidity from lactic may obscure hyjK)- 
acidity of hydiochloric acid 

Flatulence usually results from fermentative processes 
in the stomach uul bowel, as the outcome of bacterial 
activity The gases evolved are various and (oniplex in 
nature Proteid clecomjiosition sometimes leids to the 
formation of sulphuretted hydiogen , while inflamnublc 
marsh gas, formed by the same in tlie stomach, has been 
accidentally set alight at the mouth in a few instances 
A different form of flatulence is common in neurotic 
individuals, in such the gas evolved consists simply in 
carbonic acid liberated from the blood, and its evolution is 
generally characterized by rapid development and by lack 
of all fermentative signs 

The Liver — The liver is an organ frequently liliellcd 
for the delinquencies of otlui organs, and regarded as 
a common source of ill In catarrhal jaundice it is in 
most cases the bowel that is at fault, the liver acting 
projierly, but unalde to got rid of all the bile produced 
The liver suffers, however, from several diseases of its 
own Its fibrous or connective tissue is very ipt to 
increase at the ex^jense of the cellular elements, de 
stroying their functions This cirrliotic process usually 
follows long continued irritation, such as is produced by 
too much alcohol absorbed from the bowel habitually, 
the organ gradually becoming harder in texture and 
smaller iii bulk Hyi>ertrophic cirrhosis of the liver is not 
uncommonly met with, in which the liver is much 
increased in si/e, the “ urn lobular ” form, also of alcoholn 
origin In still born children and in some infants a form 
of hypertropliic cirrhosis is occasionally seen, jirobably 
of hereditary syphilitic origin Acute congestion of the 
liver forms an inqiortant symptom of malarial fever, and 
often leads in time to establishment of cirrhotic changes , 
here the liver is generally enlarged, but not invariably so, 
and the part played by alcohol in its causation has still 
to be investigated Acute yellow atrophy of the liver is a 
disease smi qemns Of rare occurrence, possibly of toxic 
origin. It IS marked by jaundice, at first of usual tjqic, 
later becoming most intense , by vomiting , haemorrhages 
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Widely diAtnbuted, rapid diminution in the size of the 
liver , the apjiearance of leuciii and tyroBin in the urine, 
with IcMHened urea, and in ti^o oi three days, death 
Tl’he liver after death i« Moft, of a reddish colour dotted 
with yellow jiatehes, and weighs only about i third part 
of the normal — about lb in plaeo of lb A closely 
analogous affection of the liver, known as WeiPs disease, 
IS of infectious tyix., and has tieen noted m epidemic form 

j>atie abscess is another c ondition not infre(]ueut among 
dwellers in tropical elimates, es|jecially should they ha\e 
suffered previously from dysentery There is strong reason 
t(j l>elieve that the arnoeOa coli has a direct connexion 
with its (ausation Injuries of the livei are sometimes 
followed by abscess formation, while septic abscesses in 
this organ are eommon in blood jKusonmg 

TJve Gall JUaddei — 'Jhe formation of biliary calculi 
in the gall bladder is the chief point of interest here At 
least 70 ijor cent of sudi < ases occui in women, esjiecially in 
those who have Isirne thildrtn light lacing has l^n 
stated to act as an ex< iting cause, ow ing U) the consequent 
retardation of the flow of bile (jail stones may numlxsr 
from OTU to many thousands Tluy are largely eomixised 
of cholesterin, combined with small amounts of bile 
pigments and acids, lime and magnesium salts Then 
pi esc me may giv(^ nsi to no symjitoms, or may cause 
violent biliaiy coin, and if the bile stream l)e obstructed, 
to jaundice Intlammatory jirocesses may bo initiated 
in the gall bladder or the bile duets, catarrhal or suppuiat 
i\e in character 

7%^ Pancreas — Hfemorrhages into the Ixidy of the 
pancreas, acute and chronic inflammation, calculi, cysts, 
and tumours, among which cancel is by far the most 
eommon, are recognized as occurring in this oigan , the 
point of greatest interest regarding tliem lies in the 
relations established between pancreatic disease and 
dials tes mellitus, ailections of the gland frequently Isnng 
lomplicated liy, and probably causing, the apjieaiance of 
sugar in tin urine 

77^ Small Inftsfine — Little remains to added to 
the account of inflamm itory Usions in connexion with 
the small intestine Jt otters but few conditions iieculiar 
to itself, save in typhoid fevei, and the tase with which 
it contrives to liecome kinked, or mtussuscepted, ])roducing 
obstruction, or to take jwirt in hernial protrusions, for 
which the article on buKcii'UY should be consulted The 
hist section, the duodenum, is subject to development of 
ulcers very similar to those of the gastiie mucous mem 
biane For long duodenal ulceration has been icgaided 
as a common complication of extensive burns of the skiii, 
but the relationship lietwoen them still lacks evidence 
suthciently trustworthy to disprove the ixissibility of co 
incidence in lieu of effect The condition of colic in the 
Isiwel usually arise s from over distension of some part of 
the small gut with gas, the freejuent sharp turns of the 
gut facilitating tem))oiaiy closuie of its lumen by pressure 
of the dilated gut near a curve against the ^lart beyond 
In the large bowel accumulations of gas seldom cause 
such acute sym[>toms, having a readier exit 

Tfve Large Intestine — The colon, especially the ascend 
ing portion, may bee ome immensely dilated, usually aftei 
prolonged constijiation and paialysis of the gpt, occasion 
ally the condition is congenital btraining efforts made 
in defajcation may often ac count for prolapse of the lower 
end of the lectura through the anus Hcemorrhage from 
the bowel is usually a sign of disease situated in the large 
intestine if bright in colour, the source is probably low 
down , if dark, from the caecum or from above the ileo 
caical valve Blood after a short stay in any section of 
the alimentary canal darkens, and eventually becomes 
almost black in colour (a l. g ) 
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The term respiratory system comprises the nose, part of 
the pharynx, the larynx, trachea, bronchial tube^ lungs 
and pleura, together with the framework of the chest, 
the muscles of respiration, and that part of the nervous 
and circulatory systems concerned in the aeration of the 
blood It 16 proposed, however, in the present article not 
to consider in detail the morbid changes affecting all these 
jrnrts, but to give an account of the more important 
l»athological processes which affect the lungs, pleurae, and 
bronchial tubes In the aetiology of pulmonary affections, 
the relations between the lungs and the external air, and 
also between them and the circulatory system, are im- 
^iortant The lungs are, so to sjieak, placed between the 
right and left cavities of the heart, and the only way for 
the blood to pass from the nght ventricle to the left side 
of the heart, except m cases of a patent foramen ovale or 
other congenital defect forming a communication between 
the two sides of the organ, is by passing through them 
The result is that not only may they become diseased by 
foreign material carried into them by the blood, but any 
obstruction to the flow of blood through the left side of 
the heart tends sooner or later to engorge or congest 
them, and lead to further changes Through the nose and 
mouth they are in direct connexion with the external 
atmosjilurc Hence the variable condition of the air as 
regards temjieraturc, degree of moisture, and density, is 
liable to produce directly various changes in the lungs, 
or to prcdisjiose them to disease , and the contamination 
of the air with various pathogenic germs and irritating 
particles in the shape of dust, is a direct source of many 
lung aflections 

Bronchitis, or inflammation of the bronchial tubes, is 
one of those affections generally attributed to exposure to 
BnnebitiM atmospheric conditions, although we 

are quite unaware what is the essential condition 
that gives rise to it We know, however, that it is much 
more common in the winter tlian the summer months in the 
United Kingdom, and that exjiosure to inclement weather 
is apt to be followed by the disease, especially when the 
nasal and laryngeal passages are themselves in a state of 
catarrh, the catarrhal inflammation apparently then spread- 
ing directly from the uppei respiratory passages to the 
bronchi Although it is possible that micro-organisms 
play a jiart m the production of bronchitis, we know of 
no specific organism which is its cause Bronchitis may 
affect the whole bronchial tract, or more especially the 
larger oi the smaller tubes It may occur as an acute or 
as a chrome affection In the acute form the inflamma 
tion may remain limited to the bronchial tubes and 
gradually subside, or it may load to inflammation of the 
surrounding lung tissue, giving rise to disseminated foci 
of inflammation of greater or loss extent throughout the 
lungs (catarrhal or broncho pneumonia) This is a common 
complication of bronchitis, especially where the smaller 
tubes are affected, and is more frequently seen in children 
than adults In cases of chronic bronchitis the affection 
as a rule begins as a slight ailment durmg the wmter, 
and recurs in succeeding winters The intervals of free- 
dom from the trouble get shorter, and in the course of a 
few years it persists during the summer as well as the 
winter months A condition of chronic bronchitis is thus 
established The persistent cough which this occasions is 
one of the chief causes of the development of the con 
dition of emphysema^ where there is a permanent enlarge- 
ment of the air cells of the lungs with an atrophy of the 
walls of the air vesicles The emphysema occasions an 
increase in the shortness of breath from which the person 
had previously suffered} later, in consequence of 
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the greater difficulty with which the blood circulates 
through the emphysematous lungs, the right side of the 
heart becomes dilated, and from that we have the develop* 
ment of a general dropsy of the subcutaneous tissues, and 
less and less perfect aeration of the blood 

Ih 9 eaaea of Ocmpat^oM — We all inhale a considerable amount of 
carbonaceous and other foreign particles, which m health are 
partly got rid of by the action of the ciliated cells lining the 
^nchuil tubes, and aie partly absorbed by cells in the wall of 
the tu^s, and earned in the lymph channels to the bronchial 
lymphatic glands, where they are deposited, and cause a more or 
less marked pigmentation of the tissues Part of such pigment is 
also deposited in the walls of the bronchial tubes and the inter 
stitial tissue of the lungs, giving nse to the grey appearance 
presented by the lungs of all adults who live in large cities 
The ordinary occupations of life are, however, not associated 
with the presence of such an amount of foreign particles in the 
atmosphere as to cause any serious inconvenience, the forei^ 
particles being either got rid of or stored up in the tissues in the 
manner above descnliod without causing tne individual any great 
discomfort In certain dusty occupations, however, such as those 
of stonemasons, knife grinders, colliers, &c , the foreign particles 
inhaled do cause troume The most common afleotion so pro 
duced IS chronic bronchitis, to which becomes added emphysema 
In some oases not only is bronchitis developed, but the foreign 
particles lead to an increase of the fibrous tissue round the 
bronchi and in the interstitial tissue of the lungs, and so to a 
greater or lesser extent of libroid consolidation As this fibrous 
tissue may later undoigo softening and cavities be funned, a form 
of consumption is produced, which is named according to the 
particular occupation giving rise to it c g ^ stonemasons phthisis 
Knife grinders phthisis, couiers phthisis It should, however, be 
[lointed out that these dusty occujiations are probably not so fre 
quontly the cause as was at one time tau^t of these simple 
inflammatory fibroid changes m the lungs with their subsequent 
cavity formation , individuals engaged in such occupations are apt 
to suffer from a chronic tulierculosis of the lung associated with 
the formation of much fibrous tissue, and the occupation simply 
predisposes the lung to the attacks of the tubercular virus 

The term pneumonia is frequently used of different 
forms of inflammation of the lungs, and includes affections 
which run different clinical courses, present 
JJJJJJn diverse appearances after death, and probably 
have different exciting causes It would be 
better if the term acute pneumonia were reserved for that 
form of acute inflammation of the lungs which is usually 
characterized by sudden onset, and runs an acute course, 
which terminates generally by crisis from the fifth to the 
tenth day, the inflammation leading to the consolidation 
by fibrinous effusion of the greater jmrt or whole of one lobe 
of a lung Acute pneumonia usually occurs in a sporadic 
form, and is most prevalent in the United Kingdom from 
November to March Occasionally, however, it is epi 
(lemic, and there is evidence to show that sometimes it is 
an infective disease, a healthy individual contracting it 
directly from an affected one There is great difficulty, 
however, in being quite certain that the occurrence of the 
disease in those who have been attending upon or brought 
into intimate connexion with sufferers from pneumonia is 
the result of infection, for such cases may be due to an 
epidemic of the disease, or to the various individuals 
attacked having been exposed to the same cause Still, 
after allowing for this fallacy, it seems probable that some 
cases of pneumonia are infective, presenting a virulence 
and danger to the attendants not associated with the 
ordinary run of cases Formerly acute pneumonia was 
considered to be a disease occasioned by what was termed 
“ catching cold,” and by some it is still so regarded The 
tendency, however, at the present time is to look upon it 
as caused by the invasion of a specific virus, a micro 
organism, and to relegate the exposure to inclement 
weather to the less im]>ortant position of a predisposing 
cause, by which the conditions are rendered favourable 
for the development and growth of the germ It cannot, 
however, be said that we aie at present certain of the 
particular micro-organism which is the cause of pneumonia, 


553 

or that all cases of acute pneumonia as al)0\e defined 
are due to one and the same germ The various forms of 
pneumonia do not appeal to have been sufliciently dif 
ferentiated by the observers who have considered the 
relationship of the micro-organisms found in the inflamed 
lung to the setiology of the disease, and it is probable that 
they are not all excited by one and the same micro 
organism hracnkcl’s pneumococcus is an organism 
which 18 found in the iiitiamcd lung in the large majority 
of cases, though not in all, and it has further been shown 
to be cajiable of producing pneumonia when inoculated 
into mice and guinea pigs But in othci cases diffeient 
forms of micro-organisms have Viecn detected, and it is a 
debatable point what relation these bciai to the causation 
of the disease FraenkeFs pneumococcus is the organism 
most commonly present, and has the Ingest amount of 
evidence in its favour as the exciting cause of the disease 
It must, however, be remembered that an organism which 
18 apparently identical with that bearing I raenkeFs name 
frequently occurs m the saliva of healthy individuals 
If, therefore, it is the most common exciting factor, sornt 
other element must be necessary before it can exert its 
action and produce pneumonia This other element is 
commonly sujiposed to be the resisting power of the in 
dividual, by virtue of which the tissues of healthy persons, 
in whose saliva the pneumococcus is present, are able to 
offer a resistance to the multiplication of the germ and to 
the production of the inflammatory process in the lungs 
Many conditions apjiear to lesson this resisting power 
Exposure to inclement weather has already been referred 
to in this connexion, but oven in idiopathic pneumonia it 
IS frequently impossible to satisfy one’s self that the patient 
has been exposed to unsuitable atmospheric conditions 
immediately before the attack In other words, the effects 
of a so-called chill as a frequent cause of acute pneumonia 
have probably been exaggerated A lowered state of 
general health usually precedes the onset of the disease, 
and anything producing a depressed nervous condition 
would appear to be important as a predisposing cause 
Chrome alcoholism is one of the most important of such 
causes, and pneumonia frequently comes on in the course 
of Bright’s disease and acute rheumatism, or as a sequela of 
influenza Unlike many acute diseases, pneumonia does 
not render a person less liable to future attacks , on the 
contrary, those who have l>een once attacked must be 
looked upon as more prone to be affected again Acute 
pneumonia usually attacks the whole or greater jiart of 
one lobe of one lung, but more than one lobe may be 
affected, or both lungs may bo involved The disease 
produces a solid and airless condition of the affected part 
owing to a fibrinous exudation taking place into the air 
cells and smaller bronchial passages In favourable cases 
the exudation is partly absorbed and jiartly expectorated, 
and the lung returns to its normal healthy condition , in 
others, death may ensue from the extent of lung affected, or 
from the spread of the inflammation to other parts, as for 
instance the pencardium or meninges of the brain In 
such cases it is interesting to note that the same micro 
organism has been found in the inflammatory exudation 
in the pericardium or on the meninges as in the pneumonic 
lung , probably the organism had been absorbed from the 
lung, and was the cause of the secondary inflammations 
In cAses of death fiom uncomplicated pneumonia a very 
variable extent of lung is involved Sometimes it is coni 
paratively small, and we are surprised that it has been 
sufficient to lead to a fatal termination In some such cases 
this result may lie ascribed to the weakness of the m 
dividual and especially of the heart, but in others the 
virulence of the micro-organisms and the toxins which 
they have produced is probably the more correct ex 
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planation The improvement in a i»atient suffering from 
jmeumonia usually commences suddenly, ivith a rapid fall 
in the temperature The day on which this “erisis” 
takes place vanes, but most commonly it appears to be 
the seventh from the initial rigor (22 per cent of the cases, 
Jurgensen) It may, however, occur a few days earher 
or later, being observed m about 74 jier cent between 
the fifth and the ninth day of the disease (Jurgensen) 
'rhe disease occasionally ends in the fonnation of an 
ibscesH, in gangrene, or in fibroid induration of the lung, 
but these terminations are rare 

Broncho pneumonia — It is usual to recognize a iorm of inflam 
mation of the lungs which diifers from the above lobar pneumonia, 
and in which BinaU patches of consolidation arc usually scattered 
throughout the lower lobes of both lungs This broncho or 
catarrhal * pneumonia is usually preceded by an attack of bronchitis, 
to which It bears an intimate relation In some cases the small 
foci of inflammation may run together so as to affect the greater 
part of a lobe of a lung, and the distinction between such a 
form of broncho pnenmoma and lobar pneumonia presents such 
difficulties in the view of some observers tliat they have refused 
to re(Ogni/o any (ssential diflcrence between the two Usually, 
however, it is not difficult to distinguish the two affections both 
clinically and anatomically Jlroncho pm umonia is especially 
scon as a compbcation of bronchitis, and i^hilc it more frequently 
attacks (hildien than young adults, it is not uncommon in old 
})ooj)Ie, c 8 jM 3 ciaIly secondaiy to bronchitis It is frequent in 
« hildren after acute inlcctious fevers, especially measles and 
diphtheria, and in cases of whooping cough It aiffers from the 
above mentioned pneumonia in that it does not usually attack 
the whole of a lotio of a lung, but occurs m small dissemmated 
patches more esjiecialJy tliroughoiit the lowei lobe of both lungs 
The accompanying fever is more irregular than in the preceding 
form, and the disease usually runs a more prolonged course It is 
an extremely fatal afleotion in both the very young and old Young 
>6180118 who have suffered from it are not unfrequently attacked 
>y pulmonary tuberculosis subsemicntly It must be admitted 
that wc are even less certain of its bacteriology than we are of that 
of lobar pneumonia In some cases Fraenkels pneumococcus is 
found, and in others various other micro organisms Many of the 
latter arc doubtless saprophytic and are not the essential cause of 
the disease, but it is not probable that any one particular form of 
organism accounts for all forms of broncho pneumonia. 

The tubercular virus, the tubercle bacilli, may gain 
entrance to the lungs through the inspired air or by 
means of the blood or lymph currents In 
" the latter cases an acute eruption of tubercle 

takes place throughout the lungs in the form of small 
scattered foci forming the so-called miliary tubercles 
Such miliary tuberculosis of the lungs is frequently only 
a i>art of a general tuberculosis, a similar tubercular 
affection being found in other organs of the body In 
other cases tlie lungs may bo the only or the principal 
seat of the affection The source whence the tubercular 
virus IB derived varies in different cases Old tuber 
eular glands in the abdomen, neck, and elsewhere, and 
tubercular disease of bones or joints, are common sources 
whence tubercular bacilli may become absorbed, and 
occasion a general dissemination of miliary tubercles in 
which the lungs participate Where the source of in 
fection is an old tubercular bronchial gland or a focus of 
old tubercle in the lung, the pulmonary organs may be 
the only seat of the development of miliary tuberculosis 
for a time , but even then, if life is sufiiciently prolonged, 
other parts of the body become involved Acute mihary 
tuberculosis of the lungs is not unfrequently <a final stage 
in the more chronic tubercular lesions of the different 
forms of pulmonary phthisis 

^ The term catarrhal pneuinouia has been usually regarded as 
sjruonymous with the term broncho pneumonia, and this usual nomen 
clature has been maintained in the present article We must, bow 
ever, recognize that all simple acute broncho pneumonias are not 
purely catarrhal in the strict pathological sense For mstance, a 
considerable amount of fibrinous exudation is not unflrequently present 
in the patches of broncho pneumonia, and some of the cases of septic 
broncho pneumonia can scarcely be accurately termed aUarrhal 


Pulmonary phthisis, or consumption, anses from the 
action of tul^rcle bacilh which have usually gained 
entrance with the inspired air The disease 
usually commences at the apex of one lung, but ^ 
runs a very variable course In a large majority of cases 
it remains confined to one small focus, and not only does 
not spread, but undergoes retrograde conges and b^mes 
arrested In such coses fibrous tissue develops round the 
focus of disease and the tulxjrcular jmteh dries up, often 
becoming the seat of the deposit of calcareous salts This 
arrest of small tubercular foci in the lung is doubtless of 
very frequent occurrence, and in post-mortem examinations 
of persons who have died from injuries or various diseases 
other than tubercle it is common to find m the lungs 
arrested foci of tubercle, which in the majority of instances 
have never been suspected during life, and probably have 
occasioned few, if any, symptoms It has been shown 
that in more than 37 jier cent of persons, over 21 years of 
age, dying in a general hospital of various diseases, there 
18 evidence of arrested tubercle in the lungs As such 
persons are chiefly drawn from the jioorer classes, among 
whom tubercle is more common than among the well to do, 
this high percentage may not be an accurate indication of 
the frequency with which pulmonary tubercle does become 
arrested among the members of the community in general 
It does, however, show that the arrest and the healing of 
tuberculosis of the lungs is by no means infrequent, and 
that It occurs among those who from their position in life 
are not only very prone to become infected, but whose 
circumstances commonly preclude them from putting 
themselves in the most favourable circumstances to 
promote the arrest of the disease These facts indicate 
that the human organism does offer a resistance to the 
growth of the tubercle bacilli, and that the tissues of man, 
although so frequently attacked by the disease, do not 
afford the best conditions for the spread of tubercular 
disease The knowledge of the frequency with which 
early cases of pulmonary tubercle become arrested must 
also be of the greatest comfort to those who are attacked, 
and one of the most encouraging factors for treatment 
Consumption is still too frequently regarded by the general 
public as an incurable disease In the advanced eases that 
view 18 doubtless correct, but in the early stage of the 
disease the process may become arrested, and the in 
dividual restored to health and rendered capable of leading 
a useful life 

A focus of pulmonary tubercle may become arrested for 
a time and then resume activity In many cases it is 
difficult to say why this is so, but often it is clearly asso- 
ciated with a lowering in the general health of the indi- 
vidual, so that we must assume his resisting power to have 
been lessened Frequently this is due to his jiremature 
return to his occupation and previous habits of life It 
cannot be too strongly insisted that the arrest of a tuber 
eular focus m the lung is a slow process and requires a 
long time Commonly a jierson in the early stage of 
phthisis goes av\ray to a health resort, and in the course of 
a few weeks or months improves so much that he returns 
to a densely populated town and resumes his former 
emplojmient In a short time his symptoms return and 
the disease shows renewed activity, l^cause the improved 
conditions under which he was placed were not mamtained 
long enough to ensure the complete arrest of the disease 

Instead of the tubercular focus becoming arrested, it may 
continue to spread and to give nse to other separate foci 
m its immediate neighbourhood The original focus and 
the secondary ones are at first patches of consohdated lung 
Later, their central parts soften and burst into a bronchus , 
then the softened portion is coughed up, and a small 
cavity IS left, which tends gradually to increase in size by 
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peripheric extension and by merging with other cavities 
This process is repeated again and again, and sooner or 
later the other lung becomes similarly atiected At any 
stage of the softening process the blood vessels may become 
involved and give rise by rupture to a large or a small 
haemorrhage (^moptyBis) it not unfrequently happens 
that such haemoptysis occurs at a very early stage of the 
disease, and it may be the hrst symptom that seriously 
attracts attention At a later period haemorrhage frequently 
takes place m large or small amounts from the rupture of 
vessels, which frequently are dilated and form small aneur 
ysms in the walls of cavities A fatal termination may be 
hastened by the absorjition by means of the blood vessels 
and lymphatics of the tubercular virus from some of the 
foci of disease, and the occurrence therefrom of a local 
miliary tuberculosis of the lungs or a general tuberculosis 
of other organs The rapidity with which the destructive 
process spreads throughout the lung vanes considerably 
In some cases we have extensive destruction m the course 
of a few weeks, in others the disease progresses slowly and 
extends over many years Wo therefore recognize acute 
phthisis or galloping consumption, and chronic phthisis 
In the acute cases the softening progresses rapidly and is 
associated with the development of very little fibrous tissue , 
j)robably various foims of micro-organisms other than the 
tubercle bacilli assist in the rapid softening In the more 
chronic cases there is development of much fibroid tissue, 
and th€ disease is associated with penods of temporary 
arrest of the tubereular process 

The expectoration from cases of j^thisis contains tubercle bacilli, 
and uiidei favourable conditions is a source of danger to healthy 
individuals, in whom it may produce the disease There is very 
little danger of infection from the sputum when fleshly expector 
ated, but when it becomes dry and pulverized it is undouhtodly 
dangerous , hence the prevention of this drying is an imixirtant 
sanitary precaution Attendance on persons suffering from phthisis 
involves very little nsk of infection if proper care is taken to 
re vent the expectoration becoming dry and disseminated as dust 
ut It has been conclusively shown that the dust taken from rooms 
inhabited by phthisical persons does oontain the viius of tubercle, 
and IS capable of producing the disease when inoculated into 
healthy animals Perfect cleanliness is therefore to be insisted 
upon in the rooms inhabited by a phthisical person The tubercle 
bacilli soon lose their virulence in the presence of fresh air and 
sunshine, and therefore these agents are not only desiiable for the 
direct benefit of the phthisical patient, but also are agents in pre 
venting the development of fiesh disease in healthy individuals 

Although the tubercle bacilli are the essential agents m the 
development of pulmonary tubeioulosis, there are othei conditions 
which must be present before they will produce the disease Were 
this not so, tuberculosis would certainly be a much more common 
malady in the human subject than it is at present It is probable 
tliat large numbers of individuals are exposed to the action of 
tubercle bacilli which gam entrance to the pulmonary tract, and 
yet do not give rise to the disease because the conditions of their 
growth and multiplication do not exist In such casts we may 
< onsider that the seed is present, but that the soil is unsuitable for 
its growth Wo do not know all the conditions that are favourable 
or inimical to the growth of the tubercular virus, but we are 
aware of some Certain families appear more predisposed to tuber 
culosis than others In some instances there would appear to bo a 
direct transmission from parent to offspring of a liability to the 
disease, but jin others a large number of oases of tuberculosis occur 
in a family though neither }>arent is apparently affected Age has 
ail important influence on the dovelimment of phthisis, which is 
most frequent in early adult life Insanitary conditions of all 
kinds, especially overcrowding and the absence of fresh an and 
sunlight from dwellings and workrooms, are important predispos 
ing causes Anything which impairs the general health is like 
wise of importance, such as insufficient and improper food, ohronio 
alcoholism, frequent childbearing, and prolonged lactation Occu 
pations associated with deficient ventuation and the presence of 
much dust in the atmosphere also furnish a large numocr of cases 
of consumption The deteriorated state of health brought about 
by diabetes is not uncommonly associated with development of 
pulmonary phthisis, and previous disease of the lungs also renders 
them more liable to a tubercular affection 

The most important circulatory disturbances met with 


m the lungs aio those ««etn in cases of dilated heart, \vith 
or without disease of the mitral valve, when engorgement 
of the pulmonaiy vessels sets up a (ondition of \enous 
engorgenunt of the lungs Ihis may lead to various 
changes After it has lasted a variable time, and if it is 
very intense, stious transudation oicuis into the substance 
of the lung and the alveoli, and thus a ( ondition 
of pulmonary dropsy or ceckma is establishid 
The venous engorgement also predisposes the 
subjects of such liuut affections to broiithitis and pneu 
monia In disease of the mitral val\ l, m e iidiae dilatation, 
and in simple feebleness of the heart, such is is seen in 
old age and alter di bilitatmg fevers, es^n ( lally typhoid, 
there is commonly developed a venous eongtstion of the 
bases of the lungs, forming the souilhd hypostatic con 
gestion of those organs, and to this is fn(jiiently uldcd 
pmumonia Jn longstanding aises of pulmonary fon 
gestion brought about by disease of the initial valve and 
dilatation of the heart, a certain amount of fibious tissiu 
may be found m the interstitial tissue of tlie lungs, and 
from transudation of certain elements of the blood we get 
the formation in the newly formed fibrous tissue of blood 
pigment In these eases blood jiiginent is found in the 
cells, in the pulmonary alveoli, and such cells also c my 
the pigment into the interstitial tissue This condition 
constitutes the state known as brown mduration of the 
lung^ Acute congestion of the lungs occurs as y>art of 
the first stage of pneumonia It also yirobably exists 
during violent exertion, and may possibly lie brought about 
by excitement 

EmholiRni and ThromhoBiB — Another circulatory dis 
turbance of great mqiortance is that insing from blocking 
of the pulmonary artery or its blanches by an embolus or 
thrombus Where the obstruction takes pi ice in the main 
vessel, death rapidly ensues Where, however, a small 
branch of the vessel is occlude d, as frequently occurs from 
a coagulum forming in the right side e)f the heart, or m the 
pulmonary vessels in cases of disease of the mitral valve, or 
in dilatation of the heart, or from the detachment of a small 
vegetation from disease of tlie tncusjnd or pulmonary 
valves, a haemorrhagic exudation takes place, forming 
a patch of consolidation in the lung {kcrmorrhagic 
infarct) As this hamorrhagic exudation takes place not 
only into the substance of the lung, but also into the 
bronchial tubes, such lesions are usually associated with 
spitting of blood (hcrnioptym) The increised tension 
produced in the pulmonary vessels in cases of mitral 
disease may also probably lead to the formation of 
haemoirhagic exudations into the lungs, ajmrt from the 
occurrence of embolism or thrombosis Usually the 
occurrence of pulmonaiy embolism and the formation of 
haemorrhagic infarcts in the lungs mark an important 
epoch in the course of a case of heart disease It usually 
occurs at a late stage of the affection, and not unfrequently 
contributes materially to i fatal termination It is pro 
bablo that many of the cases of pneumonia and pleuritic 
effusion, coming on in cases of valvular heart disease and 
of cardiac dilatation, owe their origin to an embolus and 
to the formation of a ha-inorrhagic infarct 

The term asthma is commonly applied to a paroxysmal 
dyspnoea of •a sjiecial tyjie which is associated with a 
variety of conditions In true spasmodic asthma 
there may be no detectabh organic disease, and 
the paroxysms are generally believed to be due to a 
nervous influence which, acting upon the bronchial muscles, 
produces a spasm of the tubes, or, acting through the vaso 
motor branches of the sympathetic, pr^uces a congestion 
of the bronchial mucous membrane The exciting cause 
may not be at all apparent even on the most careful ob 
servation and examination of the sufferer, but in other 
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aiHOH tlie attacks may be brought about by some reflex 
nntation Nasal polypi and other diseases of nasal 
mucous membrinc have been shown in some cases to be 
a cause of asthnia hlatuleuce and constipation are other 
occasional exciting causes Irritation ot the bronchial 
mucous membrane a])|>ears to be one of the most common, 
but It IS usually difficult to say exactly in what the irrita 
tion consists It is known t^t a locality is sometimes 
resiionsible, and change of residence to a very short dis- 
tance may make all the difference The condition of the 
weather has a very \ariable influence In some asthmatn 
subjects <lust ind fog in the atmosphere have a maiked 
effect , in other cases, howevei, a foggy atmospheie has no 
influence, and an asthmatic indiviclual may Ixj actually 
l)ctter in foggy weather than in a clear dry atmospheie 
Emotion and various nervous disturbances may cx^casion 
ally pioduce the attacks Allied to true asthma is the 
bronchial asthma fiequcntly met with m the subjects of 
bronchitis and enqdiysema In such cases the irritation 
evidently proceeds fiom the inflamed bronchial mucous 
membrane Hay astlima is the variety in which the jiolleii 
of certain plants, especially glasses, is the exciting cause 
of the paroxysms In cardiac feebleness, in valvulai 
disease of the heart, and in cardiac dilatation, we may gc't 
dyspnaic attacks of a more or less paroxysmal nature, to 
which the tei m c u diac asthma has been applied Sunilarly, 
to a form ot dyspno a met with occasionally as a manifesta- 
tion of uritmia in chronic Bright’s disease the term of 
renal asthma lias been given It is piobable tliat in both 
these latter conditions the state of the central nervous 
system brought about by the cardiac and renal affections 
resiioctively is the important element producing the 
paroxysms of dysi»no6a 

Ideurisy, or inflammation of the pleura, is a very 
( ommon affection, and is met with under different forms 
In many instances we have simply the inuring out, over 
a greater or less area of the suiface of the pleura, of a 
fibrinous exudation which may become absorbed or undergo 
organization, a certain amount of thickening of the pleura, 
and adhesions of the two layers resulting Such cases 
form the gioiip known as casts of dry pleurisy In other 
instances a gi eater or Icssei amount of serous 
exudation takes jdace into one or other pleural 
cavity, forming tht cases of seious pleuritic effusion In 
others the exudation into the pleural cavity is purulent, 
giving rise to the condition knowm as empyema or purulent 
pleuritic effusion The occurrence of dry pleurisy is pro 
liably very fn ipient, and lea Is to small pleural adhesions 
which cause little or no inconvenience In jiost mortem ex 
aminations of persons who have died from various diseases, 
it IS common to find such ])leural adhesions present, although 
they have never been suspected during life Pleurisy in 
ont or other of the abo\e forms may come on in a jiorson 
apparently in good health (idiopathic pleurisy), or it may 
follow a fractuit of the iibs or otlici injury to the chest 
It IS not uncommonly secondary to some other disease , 
thus it IS almost a constant accompaniment of acute loliar 
pneumonia In such cases the effusion is most commonlj 
a siinjfle fibiinous one, which with the subsidence of the 
primal y disease is in great |)art absorbed In other cases 
of pneumonia wc get a certain amount of st^rous effusion 
into the pleuia , and sometimes, especially in children, the 
pneumonia is followed by the development of an empyema 
Pleurisy with i ffusion is also frequently a complication of 
valvular heart disease and dilatation of the heart, and m 
such cases is often associated with the formation of super- 
ficial pulmonary infarcts It is also seen in many other 
diseases of the lungs For instance, in chronic phthisis 
pleuritic adhesions over ’various jiarts of the lungs are the 
rule , and we also frequently get serous effusion into the 
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pleura as a complication of the various forms of pulmonary 
tuberc ilosis Purulent effusion is less common in phthisis, 
but it IS the rule where the pleura is iierforated by the 
necrosis of a tubercular focus in the limg and the establish 
ment of a communication between the pleura and a tuber- 
cular cavity and the bronchial tubes (pyopn^niwwt/ionu 
a combination in which there is both air and pus in the 
pleural cavity Secondary pleurisy is also seen in an 
extension of the disease from neighbouring jiarts, as from 
peritonitis, sub-diaphragmatic abs<^, and suppuration m 
the liver or spleen As a secondary disease pleurisy is also 
known m the course of vanous forms of nephntis, rheu- 
matism, and the acute specific diseases 

The cases of so called idiopathic pleurisy arising in apparently 
healthy individuals are very interesting and of great importance 
from an eetiological point of view In them the pleurisy is com 
mouly attribute to catching cold, but, as in pneumonia, such an 
occurrence is now general^ regarded rather as a predisposing 
dement, and as rendering the pleura a favourable seat for the action 
of various micro organisms It has long been known that jiersona 
who have been the subjeots of apparently idiopathic serous pleur 
itic etfusion become at a later date the subjects of pulmonary 
phthisis More recently it has been shown that the effusiou 
removed from the pleura in such cases is frequently capable of pro 
ducing tuberculosis when inoculated into guinea pigs, and hence it 
IS probable that a large number of what are apparently cases of 
simple inflammation of the pleura are really oases of tuberculosis 
of tne pleura In many such cases, although at the time of the 
pleuritic effusion no sign of disease is manifest in the lungs, a 
tubercular focus does exist which remains for a time latent and 
subsequently assumes renewed activity In other oases the 
pneumococcus appears to be the cause of a purulent or, in rarer 
instances, of a serous pleuritic effusion , and this may be in cases 
where pneumonia is, or previously has been present It is pro 
bable also that the pneumococcus sometimes produces a pleurisy 
without the intervention of pneumonia In other cases, again, of 
purulent effusion into the pleura, streptococci seem to be the 
essential agents of the disease, and account for the production of 
the pleunsy secondary to vanous lung affections, and tor the spread 
of inflammation from the pentoneum and other parts, secondary to 
various general diseases, such as the acute 8|)eciuc diseases, scarlet 
fever, diphtheria, and eryaqielas (t H* ) 

VI The Blood 

Tht changes m the blood in disease are jirobably a« 
numerous and varied as the diseases whuh attack the 
body, for the blood is not only the medium of respiration, 
but also of nutrition, of defence against organisms, and 
of many other funetions, none of which can be affected 
without eorre8j)onding alterations occurring in the circu 
lating fluid The immense majority of these changes are, 
howevei, so subtle that they escaiie detection by our 
present methods We are beginning to recognize such 
reactions of infection as the agglutination of the typhoid 
bacillus by the blood of patients suffering from enteric 
fever, wt aie groping for the changes associated with 
immunity from vanous diseases , but, speaking generally, 
'WC kno’w comparatively little about changes in the blood 
unless these betray themselves by somewhat coarse altera- 
tions m its morphological elements The changes in the 
plasma are as yet very imperfectly known, and chemical 
methods of investigation are still only clinical curiosities 
The methods at firesent employed in examining the blood 
are the enumeration of the red and white corpuscles 
j)cr cubic millimetre, the estimation of the percentage 
of haemoglobin and of the s{)cciflc gravity of the blood 
the microscopic examination of freshly-drawn blood and of 
blood films made uiion cover glasses, fixed and stained. 
In special cases the alkalinity and the rapidity of coagu 
lation may be ascertained, or the blood may be examined 
bactenologically We have no umversaUy accepted means 
of estimating, during life, the total amount of blood in 
the body, though the method of Haldane and Lorrain 
South, in which the total oxygen capacity of the blood 
IS estimated, and its total volume worked out fiom that 
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datum, seems to promise important results {Jtmrti of 
Physujl^ vol XXV, p 331, 1900) After death the 
amount of blood sometimes seems to be increased, and 
sometimes, as in pernicious anecmia, it is certainly dimin 
ished But the high counts of red corpuscles which are 
occasionally report^ as evidence of plethora or increase 
of the total blood, are really only indications of concen 
tration of the fluid. It is necessary, therefore, in examin 
mg blood diseases, to confine ourselves to the study of the 
blood unit, which is always taken as the cubic millimetre, 
without reference to the number of units m the body 

AiuBima 18 often used as a generic term for all blood 
diseases, for m almost all of them the liaemoglobin is 
diminished, either as a result of diminution in the number 
of the red corimscles in which it is contained, or because 
the individual red corpuscles contain a smaller amount 
of haemoglobin than the normal As haemoglobin is the 
medium of respiratory interchange, its diminution causes 
obvious symptoms, which are much more easily a]>i)reci 
ated by the patient than those caused by alterations in 
the plasma or the leucocytes It is customary to divide 
anaemias into “ primary ” and “ secondary ” the jirimary 
are those for which no adequate cause has as yet been 
discovered , the secondary, those whoso cause is knoi^n 
Among the former are usually included chlorosis, jier 
nicious anaemia, and sometimes the leucocytha^mias , among 
the latter, the anaemias due to such agencies as malig 
nant disease, malaria, chronic metalln poisoning, chronic 
haemorrhage, tubercle, Bright’s disease, infective ])iocesse8, 
<fec As our knowledge advances, however, this distinction 
will probably lie given up, for the causes of several of 
the primary anemias have been discovered For exun]>lc, 
the amemia duo to ImthrwcepJuiliLSy an intestinal pirasite, 
is cl nically indistinguishable from the other forms oif 
Iiernicious an<Bmia with which it used to Ik included, 
and leucocythiBmia has been declaied by Lowit, though 
probably erroneously, to Ih» due to i blood parasite closely 
1 elated to that of malaria. In all these conditions there 
IS a considerable similarity in the symptoms jinxiuced 
and in the pathological anatomy The general symptoms 
aie pallor of the skin and mucous membranes, weakness 
and lassitude , shortness of breath, palpitation, a tendency 
to fainting, and usually also gastro intestinal disturbance, 
headache, and neuralgia The heart is often dilated, and 
on auscultation the systolic murmurs associated with that 
condition are heard Tn fatal cases the internal organs 
are found to bo pale, and very often their cells contain an 
excessive amount of fat In many anaemias there is a 
sjiecial tendency to haemorrhage Most of the above 
symptoms and organic changes aie directly duo to dimin 
ished respiratory interchange from the loss of haemoglobin, 
and to its ctfect on the various organs involved The 
diagnosis depends ultimately in all cases upon the ex 
amination of the blood 

Though the relative proportions of the leucocytes are 
probably continually undergoing change even in health, 
esix3cially as the result of taking food, the number of red 
corpuscles remains much more constant Through the 
agency of some unknown mechanism, the supply of fresh 
red corpuscles from the bone marrow keeps jiace with the 
destruction of effete corpuscles, and in health each cor 
puscle contains a definite and constant amount of Inemo 
globin The disturbance of this arrangement in amemia 
may bo due to loss or to increased destruction of coipuscles, 
to the supply of a smaller number of new ones, to a diinmu 
tion of the amount of haemoglobin in the individual new 
corpuscles, or to a combination of these causes It is 
most easy to illustrate this by describing what hajqiens 
after a haemorrhage If this is small, the loss is leplaced 
by the fully formed corpuscles held in reserve in the 


marrow, and there is no disturliance If it is larger, 
the amount of fluid lost is tirst made up by fluid drawn 
from the tissues, so that the number of corpuscles is 
apparently diminished by dilution of the blood , the 
erythrobhists, or formative red corpusdes, of the bone 
marrow are stimulated to ]noliferation, iiid new coi 
puscles are quickly thrown into the circulation These 
are apt, however, to bo small and to contain a subnormal 
amount of haemoglobin, and it is only ifUr some tune 
that they are dostioyid and then jdacc tiken by normal 
corpuscles It the loss has lK.cn very gre^at, nucleated 
red corpuscles may e\en he cained into the blood stream 
The blood possesses a great ihiwci ot ro<o\cry, if time 
be given it, because the organ (bone m errow ) which forms 
so many of its elements never, in health woiks at high 
pressure Only a part of the mairow, the so c died led 
marrow, is noimally occupied by erythioblastR tissue, the 
rest of the medullary cavity of the iKmes being taken up 
by fat If any long continued demand for red corpuscles 
IS made, the fat is absorbed, and its place grildually taken 
by led marrow This com|)ensatory cliange is found iii 
all chronic ineimas, no matter what tluir cause maj be 

Jt is often \ei\ difficult, es|)ecially in “secondary” 
amemiis, to say which of the alKwc processes is maiul> 
at work Tn acute amemias, such as those associated with 
septiciemia, there is no doubt that blood destruction plays 
the principal part But if the cause of ariimia is a 
chronic one, a gastric cancer, foi instance, though theic 
may jKissibly be an increased amount of destruction of 
corpuscles in some cases, and though the re is often loss by 
h<emorrhagc, the cancer interfeies with nutrition, the blood 
IS impoverished and does not nomish the erythroblasts in 
the marrow sufficiently, and the new corpuscles which are 
turned out iie few and |XK)r in lutmoglobiri Tn chronic 
amemias, regeneration always goes on side by side with 
destruction, and it is important to le member that the 
state of the blocxl in these conditions gives the measure, 
not of the amount of destruction which is taking place so 
much as of the amount of regeneration of which the 
organism is capable The evidence of destruction has 
often to Ik sought for in other oigans, oi in secretions 
01 excietions. 

Of the so-called primary ana mias the most common is 
c/doi OKfcs, an anuemia which occ urs only in the female sex, 
between the ages of fifteen and twenty five is a rule Its 
symptoms are those caused by a diminution of hamoglobin, 
and though it is never directly fatal, and is extremely 
amenable to treatment with iron prejwirations, its subjects 
very frequently suffer from relapses at varying intervals 
after the fust attack Its causation is probably complex 
Bad hygienic conditions, o\cr fatigue, want of projxjr food, 
especially of the iron containing } note ids of meat, the 
strain put n]>on the blood and blood forming organs 
by the accession of puberty and the occurrence of men 
struation, all piobably play a part in it It has also 
l»een suggested that internal secretions may 1x3 concerned 
in stimulating the bone marrow, and that m the female 
sex in iKirticulai the genital organs m ly act in this wa> 
Imjierfect assumption of function by these organs at 
jmberty, caused jierhafis by some of the above mentioned 
conditions, might lead to sluggishness in the bone marrow, 
and to the supply to the blcxid of the |)oorly formed c or 
jiuscles deficient in haemoglobin which an characteristic 
of the disease Chlorosis is the tyjxj of anaemias from 
imiierfect blood formation Iiorrain Smith has produced 
evidence to show that the total amount of hamoglobin 
in the body is not diminished in this disease, but that 
the blood plasma is greatly increased in amount, so that 
the heemoglobin is diluted and the amount in each blood 
unit greatl} h ss( ned 



558 PATHOLOGi [cibculation 


Pe} mrioiL» anwinia is a inu( li rarti dweawe than 
ililuroHis, occurH iiHually later in lift, and is distributed 
ntirly equally l)ct^ctn the two Htxes But it is of great 
ini|>ortanct bttaust ot its almost uniformly fatal termina 
tion, though its downward course is generally broken by 
temi>orary imf»rovement on one or more occasions The 
Hymptoms aie those of a piogressive aniemu, in which 
gastrointestinal disturbance usually plays a Urge part, 
and they bt(om€ at last much more se\oie than those of 
any secondary ana3mia The patient may die in the first 
attack, but luoic usually, when things seem to U at then 
woist, impio\ement sets in, either sjiontaneouHly or is the 
result of treatment, and the i>atient slowly regains appaient 
health This i emission may be followed l)y ii itlipse, 
that again by i remission, and so on, but as a rule the 
disease is fatal within, at the outside, two oi thiee yeais 
The outstanding feature iii its ])athology is thc^ occurrence 
of blood destruction in some pait of the i>oital system, as 
IS proved by the storage in the li\er of the iron from the 
broken down red (oipusdes, and by other facts This 
V)lood di striiction is almost certainly caused by the absorii- 
tioii of toxic substinccs from the stomach and iiitestiiie, 
but the souicc of these substauecs is cjuite iinknow n, except 
in one set of c ises, those in which the dead and decom 
]KJsing ftothno(t2)/ialvH jioisons its host llie statement of 
Huntei, that the disc vse is due to i chrome jKnsomug by 
stieptoeoeeal imc ro oiganisms, is in direct eontiadiotion to 
ill oui knowledge cd the beha\ioui of the blood in strcq)to 
(ciccous mfe^cticms The condition of the blood in this 
disease is sliarply distinguished fiom tliat in my othei 
am mia The led eoipusclcs aie eiioimously diiuiuislied 
it IS usual to find 1,000,000 oi less m tli^ c’ubi<> niilh 
metie, instead of the iioiinal ">,000,000 The sj)eeial 
cliaracteiistic c)t the dist ise is that though the h-Fnio 
glr)bii) IS of (OUI so absolutely clnnmislied, it is often 
present in lelatucly lughei ]>ei(entage than the blood 
corpuscles The nieamng c)f this is tliat tlie indiMdual 
cor[mseles aie on the aieiage larger than usual, and this 
again oceiiis because the oi>thioblasts of the hy[H.itro])hied 
Ixme mariow aie not of the noiinal si/e (iioiinoblasts), but 
are iiiuc*}! liigti tliaii normal (megalobhsts) This is a 
reversion to the ty])c of blood formation in the feetiis, and 
the occui rone e of megaloblasts in the cireulatmg blocnl is 
practically pathognomonic of jieinuioiis aiieiuui 

Other amemias, such as tliose known as li^mphndenom% 
or Hodgkin’s disease, splemt anwunay uiid the anwmm 
pneudo leuca^mua of childieii, neeei iicjt be dese.iil»ed heic, 
as they are eithei raic or thou oecuiienee oi nitiiie is still 
too much undei ciiscussiou 

The immlH^r and nituie of the leiie'oe’ytes in tlie blood 
bears no eonstaiit OI imeessaiy ulation to the nuinbei or 
condition of the red coi])U8cle8, and their ^ an itions dot>cnd 
on entirely eiiffeient conditions The numliei in the cubic 
millimetre is usually about 7000, but ina> ^aiy in health 
from 5000 to 10,000 A diminution in then nuinbei is 
known as hucojKiiia^ and is found in stanation, in some 
infectne diseases, is foi evamplt m the later A\eeks of 
typhoid fe^er, and m tieinieious aiuemia An iiieiease is 
\ery much more frecpieut, and is known as 
though in this term is usually connoted a ielati\e increase 
in the projK)rtiou of the ixilymorphoiiucltaiN neutrophile 
leucocytes (see An/vtomy) Leucocytosis cx*eurs undei a 
great \anety of eouditious, normall> to a slight extent 
durmg digestion and after \ lolent exercise, and abnoimalh 
after haEsmorrhage, in the couise of inflammations and 
many infective diseases, in malignant disease m such toxic 
states as urtemia, and aftei the ingestion of nuc lein and 
other substances It does not occur in some iiiftcti\e 
diseases, the most important of which m typhoid feYti, 
malaria, influenza, measles, and uncomplieateel tnlieieiilosis 


In all eases where it is su&eientJy severe and long con 
tinned, the reserve space un the bone marrow is filled up 
by the active prohferation of the leucocytes normally found 
there, and is used as a nursery foi the leucocytes required 
in the blood The nature and cause of leucocytosis are 
not yet detei mined for all cases, but in many it is known 
to be associated with the defence of the organism from 
in)urious mfiueuces, and its a^iiount dejiends on the 
lelation between the seYcnty of the attack and the power 
of resistance There may be an increase in the proportions 
pieseut in the blood of lymphocytes (lymphocytosis), and 
of eosmophilc cells (eosinophilm), but these are of interest 
only to the clinician 

The disease in which the number of leucocytes in tlie 
blocxi IS gieatest is leucocythcpmia oi leucaemia. There are 
two main forms of this disease, in both of which there are 
uisemia, enlargement of the spleen and lymphatic glands, 
oi ol either of thorn, leucocytic liy])ertrophy of the bone 
mairow, and deixisits of leucocytes in the liver, kidney, 
and othei organs The diflerence lies in the kind of 
leucocy tes ])restnt in excess m the blood, blood forming 
organs, and dejiosits m the tissues In the one form these 
are lymphocytes, which aie found m health mainly in the 
lympli ghnds ind in the lymphatic tissue lound the 
aliinc ntary canal , in the other they are the kinds of 
leucocytes normally found m the bone marrow — myelo 
eytes, neutio]>hile and eosinoiilnle, and jKilymoriihonuclear 
cells, also both neutrophile and eosinophile The elmieal 
course of the two forms may differ The first, known as 
lymphatic leuea^mia oi lyinphcpmia, may be acute, and 
proYc fatal in a few weeks oi e\e n days, oi may be chronic 
and last for one oi two yeais oi longer The second, 
known as spleno myelogenous leuea^mia or mydmuxa, is 
almost always chronic, and may last for seveial yeais 
liecoYcry does not take jilace, though remissions may 
oecui The most lecent mcw of the pathology of the 
disease is that of Ijowit, who believes, on grounds of 
pathological observation and e\|>eiimeiital inoculation, that 
lK>th forms are due to blood ]>arasites, spoio/oa not unlike 
the malarial plasmodium, which aie found in myelsemia in 
the leucocytes of the i>enpheral blood, in lympheumia in 
those of the blood forming organs, and differ somewhat in 
a]>]iearanee in the two forms The former disease he regards 
as the expression of parasitism in the leucocytes , the latter 
as due to the jioison produced by the jiarasites stimulating 
the lymphocytes to proliferation and to passage into the 
blood It IS light to say that Low its observations are as 
yet uneonfumed, and do not seem altogether conclusive 
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VJ[ Cllu^rl\TIO^ 

On account of its intimate lelations with every part of 
the body, the circulation is prone to disturbances arising 
fioin a great senes of causes Some of these produce effects 
which may be regarded as functional — mere changes ip 
metalxihsm, whose disturbances react ui>on the rest of the 
body, others gi\e rise to definite structural alterations 
In considering the i>athology of the circulation, it is useful 
to take up the subject under the headings of (1) Causes, 
(2) Processes, and (3) Effects 

1 Causes — The factors leading to abnormal condi- 
tions of the circulation naturally fall into two groups 
I Inti time, i e lielonging to the indn idual Chief amongst 
these are heredity — certain families inhent tendencies 
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to reactive processes lu the cardiac serous membranes, or 
to degenerative changes in the heart and vessels , age — 
young persons are more prone to acute reaction changes m 
the serous membranes, while elderly people are more 
liable to chronic degenerative alterations in the walls of 
the heart and of the blood vessels , sex — males are more 
subject to degenerative, and females to acute, diseases of 
the heart, occupation — those engaged in physical ovei^ 
exertion are liable to sclerotic changes in the vessels and 
hypertrophy of the heart, while sufficient, but not 
excessive, muscular activity only serves to maintain a 
healthy condition of the circulation, habits — healthy 
modes of life preserve the integrity of the circulatory 
mechanism, while indolence and indulgence induce fatty 
changes II Extrinsic, t e arising from without These 
causes may bo classified under t\\() heads (1) General — 
Infective agents, as m the different fevers, give rise to 
acute affections of the serous membranes of the heart, and 
to some extent also of the muscular walls, metabolic 
disturbances, as in gout and its allies, pioduce chronic 
hbrous changes, |)articularl> in the vessels, but also to a 
certain degree in the heart itself, wasting diseases and 
blood impoverishment lead to retrograde processes, such 
as fatty degeneration of the heart muscle (2) Local 
Certain diseases originally restiK ted in distribution 
produce considerable effects on the circulation. Thus 
some diseases of the kidneys involve alterations in the 
systemic arteries and in the loft side of the heart, while 
many affections of the lungs c uise analogous effects in tho 
pulmonary blood vessels and m the light side of the heart 

‘J Processes — The changes undergone by the heart and 
vessels in disease are similar to those which occur m otlier 
])arts of tho body, but are necessarily modified by the 
s|)ecial conditions of the circulatory system Arising lu 
consequence of one or more of the factors just mentioned, 
the changes may bo regarded, for convenience, as belong 
mg to one or other of tvto gieat classes — degenei ahtfe oi 
'ietioqrade, and infiwnmmtmy oi reactive 

Dcgenerafive — Iiom tlie pe«icnce of toxic substances m tho 
blood (whether mtioduced from without oi arismg within the 
body) the colls of the miisclo fibres are apt to undergo what is 
teinied cloudy swelling —the simplest form of degenerative process 
The tells become laigtr and duller, vitli a granular appearance, 
and tho nuclei aie less distinct As a result of interference with 
nutiition, whothei by simple diminution or perverted processes 
fatty degeneration ensues It may he associated, but w not 
necessarily connected, with adij[x>8e accumulation and encroachment, 
commonly termed infiltration In true fatty degeneration the 
muscle cells have part of their x>rotoplasin converted into adipose 
tissue The fibres become granular, and the cells lose their 
definition, while the nuclei are ohsture In some of the ^ute 
infective diseases hyaline degeneration of muscle fibre takes place, 
apparently as the effect of coagulativo processes The tissues 
assume a somewhat glas^ appearance, with a distinct tendency 
towards segmentation Ualcareous infltration is brought about by 
the deposition of lime salts in tissues which have previously under 
gone fatty or fibroid changes , it prticularly affects the artenes in 
senile affections In elderly persons, as well as in c^ichectic condi 
tions at earlier periods of life, pigmentary atrophy takes place Tho 
change consists in a diminution of the size of the muscle fibres, 
with a great mcrease of pigment aiound the nuclei of tho cells 
And, lastly, simple atrophy occuis, tli rough a dimmution in the 
number as well as in tho size of the cells in cases of wasting disease 

^aative — The acute and chronic processes grouped togethei 
under this head form a senes charactenzed by many points of 
resemblance, but differing widely according to the tissues m which 
they are found They are all due to the reaction of the tissues 
to irritation, but they vary as they occur in serous membranes, 
musoular textures, or connective tiWes As regards the serous 
merabranos, their results are quite different in the case of the 
fiencardium, which is highly vascular, and tho endocardium upon 
the valves, which is not rich m blood vessels In the case of the 
Ijerioardium, an exudation of a sero fibnnous character, which 
may tend more towards either of these types— serous and 
fibnnous— IS poured out, and to some extent ooi^plates in most 
instances, but little emigration or proliferation of cells is found 
Analogous processes affecting the endocardium produce granulations 
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or vegetations, sometimes attended by sclerotic changes, causing 
retraction and deformity of the cus^ts, at other times accompanied 
by destructi\o lesions leading to loss of tissue The myocardium 
uudeigoos both acute and ohioiiic reaction changes In the former 
there is enlargement of the nuclei, with proliferation but without 
karyoWiuesis Ihe muscle iclls become swollen and lose thur 
striatiou, while they aio softei m texture and altered iii outlim 
The mtermustular tissues are swollen, and may be invaded by 
leucocytes , tins may cud in abs( css formation, or in the production 
of newly formed fibrous tissue Chronic piocessos alfec^^ing the 
myocardium give nse to a Urge amount of fibrosis and tho newly 
formed fibrous tissue separaUa and compresses the aieas of muscle 
fibres, giving rise to what is tominoiily known is chronn 
mterstitial niyocaiditis llu analogous chnngts otiuiriug in 
connective tissues, such as cntei so laigol) into the stiuctuio of the 
aorta and other laigo vessels, may be also acul» or rlnonic In the 
acute foim there are considerable swelling and solltniiig attended 
both by exudation and jiroliferatiun, the lattei ol which may, but 
does not by any moans iicqucntlj go on to the fonimtion of pus 
Tho chronic typo is thaiacttri/ed by tho de\tlopimnt ol a large 
amount of newly formed fihious tissue resulting in considciable 
thickening of the walls, and leading to fatty oi cakaieoiis thaiiges 
As a sequel to what has he(U said regarding pathological 
processes, it may be added that there uic certain efforts of natme 
by which some of their efierts are obviated oi lessened IlyiM.i 
trophy, when within physiologn al limits, is to bo consnured 
as a means of adaptation When ociiirring m iiathological 
circumstances, it must be legarded as a method of comi>ensation 
hvery structuio and every function in a h(ulth> body has grtatei 
or lesser reserve of energy In hraltliy coinlitioiis the orcliiur} 
demands made upon vaiious oigaiis aie fai below then possible 
responses, and if these be oxtcssivi in extent or duration, the 
organs adapt themselves to tho conditions iiiJ 2 )osccl on them In 
abnormal circumstances tin process of hypeitiojiliy is bi ought 
about by tho power which the structuros ha\e of resiKUiding to tho 
demands made uiion them, and so long as the ])ro( i ss is adeqiiatc 
all disturbances may be averted As an exam])h of such leadpist 
ment may be (itodtho fact that m chronic unal fiirhosis, with 
mcroasid thiclg;iess of the niiddl* tunn of the arte nos, thoio is 
hypertrophy ofifio loft vontndt 

Restitution or recovery may occui to a varying extent in almost 
all of the disease processes which have hotu consKhud, hut it has 
to be kei^ m view that in certain of tho dcgtneiativc afioctions 
there uMtlo if any jiossibility of getting iid of the results of tin 
process, while m the roaetivo changes terminating in the formation 
of much fibrous tissue, or its convmsion into adi]>oso or eakartous 
material, the same holds true Many of the changes, which are 
no doubt m then essence conscr\ ati\ e, lead to fai reaching con 
sequences, by their interfoi once with nutritive j>ossibilitios 

3 Effects —Tho diaturbantos of thi ein ulation result 
ing from tho processes which liavo been analysed can be 
conveniently arranged m a hniitod niiinlicr ol gioups, 
according as their chief moibid effects arc oxjicncriccd by 
J;he heart, the vessels, or tlie blood Is o doubt inaiiy factors 
ojierate by influencing two or all of these divisions, but it 
renders the subject clcaiu to classify the various agencies 
Disturbances couuecitd with the lieiirt may, in the 
first place, be mainly of imnardioL origin An effusion 
of serous fluid into the jiciicardial sac causes consider 
able embarrassment to the course of tho blood, by render 
mg the negative pressure, normally present in the sac, 
positive The reason for the interference with the circula- 
tion, brought about by this alteration of pressure, is that 
the auricles are by compression rendered incapable of 
accommodating the blood leturn from tho veins Ana 
logons effects are produced by pressure uiion the heart 
from without, whether by aneurysm or tumour, and 
pleural effusion or pneumothorax, affecting the viscera 
from without In iiencarditis it has furthei to be re 
membered that the effect of tho process itself uj)on the 
muscle fibres lying beneath the membrane is to cause 
a softening of texture and weakening of function, 
whereby the driving power of the heart is diminished In 
obliteration of the pericardium, again, the presence of the 
adhesions between these two layers leads to interference 
with the contraction of the myocardium, whereby its 
functions are interfered with Alterations m the endo 
cardial tissues bring into play another ^oup of causes 
The affections of the orifices and valves, so largely 
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])roductd by alterationH of the endocardium, lead to much 
disturbance of the circulation, either by obstructing the 
orifices or by i>crmittiiig regurgitation. In the case ^ 
obstruction there must be a lessened current through the 
onhee, unless the obstacle is in some way overcome, 
while in the case of regurgitation, unless it be in some 
way compensated, too little blood is present in the cardiac 
cavities for propulsion in the nght direction In lioth 
lesions, therefore, whether obstructive or regurgitant, the 
onward flow of the blood is lessened, either by an obstacle 
to the ongoing current, or a loss of jiart of it backwards 
The action of the ventricles in drawing blood into them is 
also mtei fered with directly or mdirec tly, since obstruction 
interferes with the direct aspiratory action, while regurgita 
tion, in consecpience of the backward escajic, causes some of 
the bloml to be drawn towards the heart more than om e 

The causes which ojierate by means of the myocardtum 
are almost invariably of a secondaiy character The 
various degenerations alroiwly detailed, and the different 
forms of myocarditis, as well as simple deVnlity of the 
muscle, are all examples of changes due to general or local 
disturbance All processes which directly or indirectly 
interfere with thei energy of the walls of the lieart produce 
twofold efiects, by diminishing the aspiratory or suction 
))ump a< turn during diastole, and by lessening its expulsive 
or force pump action during systole The immediate result 
upon the heart itself of such disturbances is dilatation of 
that cavity immediate ly afiec ted This may occur under 
])effectly healthy conditions In these, however, the dila 
tation IB evanescent, while in the circumstances now under 

< onsideration it is permanent, and, although ( omixmsated, 
it leiuls to persistent dilatation Upon the blood vessels 
the result, whether on account of diminished aspiratory or 
jrtopulsive energy, is that the amount of blood in the 
arterial system is decreased, A\hik it is increased in the 
venous It is not a necessary consequence that because 
there is less blood in the arteries the arterial jiressuro will 
1x5 diminished, or the venous pressure increased because 
the veins contain more than their normal amount of 
blood, seeing that the blood pressure dejxsnds ujion many 
diffeient factors It is a fact, nevertheless, that in con 
sc quence of the alteration in the relative amount of blcxxl 
in the arteries and veins there is a considerable disturbanc e 
of blood pressure Clravitation may overcome the con 
tractile and elastic factors, and several consequences arise 
from the resulting venous engorgement hromtransuda 
tion, cedoma of the dejxsndent jiarts of the body and the 
serous membranes occurs Irom the sluggish nature of 
the current, the blood absorbs too much carbonic acid and 
loses too much oxygen, hence cyanosis is the result On 
account, also, of the slowness of the circulation, there is a 
longer jx^riod for radiation of heat, and the superficial 
jiarts of the body accordingly become cold 

The engorgement of internal organs leads to distinct 

< hangos in the m The solid viscera, such as the liver, the 
s]»leen, the kidney, and the lung, become enlarged and 
hyperaemic, and if the disturbance be continued, cyanotic 
atrophy ensues Change in structure, with loss of function, 
takes place from blocking of the vessels by blood-clot, 
whether due to coagulation on the spot, or by the con 
veyance thither of c lots formed elsewhere , • a cirrhotic 
termination also is not mfre<|uent, although there is still 
some doubt whether in this latter condition other con 
comitant causes have not at the same time been operative 
The brain, although suifcring less from hy^iereemia, is 
subject to disturbance of the circulation through it, while 
It IS a common seat of emlxilic and thrombotic processes 
The heart itself, lastly, suffers m consequence of the dis 
turbed circulation through it, and by undergoing venous 
stasis, with weakening of its walls and increase of its 
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fibrous tissue, it completes the final hnk m a vicious circle 
Effusion into the serous sacs, such as the pleura, the pen- 
cardium, and the pentoneum, leads to great disturbance of 
the viscera with which they are connected. The mucous 
membranes, both respiratory and digestive, become the 
seat of catarrhal changes in consequence of the backward 
pressure and impure blood 

The blood-vessels possess the pro|)erties of contractihty 
and elasticity in different degrees Their contractihty is 
characterized by great tonicity, considerable rhythmic 
action, and little or no rapidity of contraction Their 
elasticity stores up energy in a {lotential condition, and 
this may be liberated in kinetic form as required The 
vessels are supported in various degrees by the different 
tissues in which they are found In the more solid viscera 
they are strongly supiportcd, as in the liver and kidney, 
while in those which are less dense, os in the case of the 
brain and the lungs, they are not so well sustained 

In many conditions the contractility and elasticity of 
the blood vessels become diminished As jiart of a senile 
change, in consequence of many toxic agencies and as the 
cftect of long-continued stress, the blood vessels undergo a 
loss of their normal properties This is compensated by 
the growth of an excessive amount of fibrous tissue, leading 
to various forms of aiterial sclerosis As the result of 
these fibrous changes there is interference with the blood 
current, since the vessels become unyielding yet frangible, 
instead of distensile and elastic, tubes The sclerotic 
changes lead, moreover, to dilatation of blood vessels, as 
well as to the formation of dehnite aneurysms They 
also jiave the way for coagulation of blood within them, % e 
thrombosis, while in certain situations, more particularly 
in the brain and in the kidney, rupture is apt to take 
place Upon the heart also these changes bring about 
far reaching effects Dilatation, accompanied by hyper 
trophy, IS a certain result of generalized arterial degen- 
eration, while changes in the coronary arteries lead to 
some of the definite results m the walls of the heart which 
have already been considered 

The condition of the blood is always in a state of flue 
tuation m consequence of the tissue changes throughout 
the entire system It may lie temporarily increased or 
diminished in quantity, and it undergoes great changes 
not merely as regards the profiortion of its different ele 
ments, but in respect of many different substances which 
art apt to circulate through it The result of such changes 
IS to produce degenerative and reactive processes in the 
heart and blood vessels such as have been fully referred to 
The various disturbances which have been considered 
aie compensated by certain of the processes which have 
Ixen detailed Chief amongst the compensatory changes 
is cardiac hypertrophy A considerable amount of dis- 
turbance may take place without the production of hyjier 
trophy, seeing that there is so much reserve of energy 
in the healthy heart If the disturbances are permanent, 
so that the organ labours under continuous stress, the 
changes summ^ up under the term hyiiertrophy ensue, 
whereby the circulation is sustained In addition to an 
absolute increase in the size and number of the muscle 
fibres of the heart, there is very commonly some fibroid 
change, and not infrequently some fatty degeneration 
along with the hypertrophy Hypertrophy is only possible 
when the nutrition of the heart is good — when the blood 
IS healthy and the coronary arteries are adequate It is, 
however, subject to individual possibilities 

The loss of the normal properties in the blood vessels is 
followed by the fibroid changes which have been remarked 
upon, and these may be regarded as compensatory, but 
they lead, as has been seen, to further changes, and are to 
be regarded also as part of a vicious circle 
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The alterations m the blood are probably compensated 
for by an increase m those elements which are of vital 
importance, such as the coloured and colourless corpuscles 

(o A G ) 

VIIL Metabolic Diseases 

All disease is pnmanly due to alterations, quantitative 
or qualitative, m the chemical changes in the protoplasm 
of some or all of the tissues of the body But while in 
some pathological states these modifications lead to struc 
tural changes, in others they do not produce gross lesions, 
and these latter conditions are commonly classified as 
Functional Diseases When such functional disturbances 
affect the general nutrition of the body they have been 
termed Metabolic Diseases (J^toffweJtsdhranMi^itert) It 
IS impossible to draw a hard and fast line between func 
tional and organic disease, since the one passes gradually 
into the other, as is well seen in gout Nor is it always 
«asy to decide how far the conditions are due merely to 
quantitative alterations in the metabolism and how far to 
.actual qualitative changes, for, as is jxnnted out in the 
article Physiology, it is highly probable that many of the 
apparently qualitative alterations are really quantitative 
•disturbances in one part of the protoplasmic mechanism, 
leading to an apparent qualitative change in the total result 
of the activity The clinical features of such metabolic 
diseases have been fully treated in the ninth edition of 
this work, and in the present article the advances in our 
knowledge of their pathology are alone considered. 

A Clvangea in Metabolism mainly Quant itatiiie 

Obesity — It 18 as fat that the surplus food absorbed is 
stored in the body, but the ])ower of storing fat varies 
•enormously in difterent individuals, and in some it may be 
considered pathological The reasons of this are very 
imperfectly understood One undoubted cause of obesity 
18 taking a supply of food in excess of the energy 
lequirements of the individual The amount of food 
may be absolutely laige or large relatively to the muscular 
•energy evolved in mechanical work or in heat production , 
but in either case, when fat begins to be dcjKisited, the 
muscular activity of the body tends to dimmish and the 
loss of heat from the surface is reduced and thus the 
energy requirements become less, and a smaller diet is 
sufficient to yield the surplus for further storage of fat 
Fat IS formed from carbohydrates, and either directly or 
indirectly from proteids (see Physioloc y Nutrition ) 
Individuals probably vary in their mode of dealing with 
these substances, some having the tendency to convert 
them to fat, some to burn them off at once Von Noorden, 
however, who has studied the metabolism in cases of 
•obesity, finds no marked departure from the normal It 
may be that in some there is a very jierfect absorption of 
food, but so far no scientitic evidence foi this view is 
forthcoming In all cases the fat stored is available as a 
source of energy, and this circumstance is taken advantage 
of in the various fat ** cures,” which consist in giving a diet 
containing enough proteids to cover the requirements of 
the body, with a supply of fats and carbohydrates in 
sufficient to meet the energy requirement of the individual 
This IS illustrated by the dietanes of some of the best 
known of these ** cures ” — 



luQmui per Diem 

Proteid 

Fat 

Carbo 

h>drates. 

Calonei 

Banting s cure 

Oertel’s ,, 

Ebstein’s ,, 

„ 

172 

166-170 

102 

8 

25-.45 

85 

81 

75-120 

47 

1112 

1180-1608 

1401 
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In a normal individual in moderate muscular activity 
about 3000 to 3500 lalories per diem are required (see 
DiHETETICs), and therefore under the diets of these “ cures,” 
especially when accom^ianied by a proper amount of mus 
cular exercise, the fats stored in the body are rapidly used up 

Diabetes is pioduced by a diminution in the power of 
the tissues to use sugar, which thus accumulates m the 
blood and escajx^s iii the urine One great source of 
energy lieing unavailable, the tissues have to use more 
fats and more proteids to procure the necessary amount, 
and hence, unless thtse are supplied lu veiy large amounts, 
there is a tendency to emaciation 

The |)ower of using sugar ui the tissues is strictly limited, 
and varies considerably in healthy individuals Normally, 
when about 200 grms of glucose is taken at one time, some 
of it apjiears in the urine within one hour lu sonu 
individuals the taking of even 100 grms leads to i 
transient glycosuria, while others can take 250 grms or 
more and use it all But even in the same healthy in 
dividual the ^niwer of using sugu varies at difterent times 
and in different eonditions, muscular exercise markedly 
increasing the combustion Again, some sugais are more 
readily used than otliers, and therefore have a less tendency 
to apjjear in the urine when taken in the food Milk 
sugar and levulose apjiear in the urine more readily 
than glucose This jKiwer of using sugar possessed by an 
individual may de{)end to a small extent on the capacity 
of the liver to store as glyeogen any excess of carbohydrates 
absorbed fiom the lood, and some slight cases of transient 
glycosuria may lx accounted for by a diminution of this 
capacity But tin typical form of diabetes cannot lie 
thus explained It has been maintained that increased 
production of sugar is a cause of some cases of the disease, 
and this view has been supported by Bernard’s classical 
experiment of jiroducmg glycosuria by puncturing the 
floor of the fourth ventricle But after such puncture the 
glycosuria occurs only when glycogen is present in tlu 
liver, and it is transient and has nothing to do with trm 
diabetes The fact that various toxic substances, cr/, 
carbon monoxide, jiroduce glycosuria has been used as an 
argument in sup|X)rt of this vie^, but they too seem to act 
by causing a eonvi r ion of glycogen to glucose, and aie 
effective only when the liver is charged with the former 
substance At one time it was thought that the occurrence 
of glycosuria under the administration of phloridzm proved 
that diabetes is due to a poison But the fact that, i^liilc 
sugar apjiears abundantly in the urine under phloiid/in, it 
18 not increased in the blood, shows that the drug acts not 
by diminishing the jiower of the tissues to use sugar, but by 
increasing the excietion of sugar through the kidneys and 
thus causing its lo*<<i to the body Hence the tissues have 
to fall back uj)ou tin proteids, and an increased excretion 
of nitrogen is pnaiiu ed This, however, is a totally differ 
ent condition from diabetes 

Anything which produces a marked diminution in the 
normally limited ^Kiwer of the tissues to use sugar will 
cause the disease in i lighter or graver form. As age 
advances the actiMty of the various metabolic processes 
may diminish irregularly in certain individuals, and it is 
possible that the loss of the jKiwer of using sugar miy 
bo soonei wiqHiired m some than in others, and thus 
diabetes ho produced But Minkowski and von Menng 
have demonstrated, by exjperiments uj:x)n animals, that 
pathological clianges in the pancreas have probably a 
causal relationship with the disease They found that 
excision of that organ m dogs, &c, produced all the 
symptoms of diabetes — the appearances of sugar in the 
urine, its increased amount in the blood, the rapid breaking 
down of proteids, and the resulting emaciation and azotuna 
\t the same time the absorption from the intestine of 
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prottidH, fatH, and carlx>)iydratcs was diminished How 
this |)ancreatic diabetes is produced has not been explained 
It has been suggested tliat the pancreas forms an internal 
secretion which stimulates the utilization of sugar in the 
tissues Though in a certain number of cases of diabetes 
disease of the pancreas has been found, other cases are 
ru orded where grave disease of that organ has not produced 
this condition. But the apparent extent of a lesion is 
often no measure of the dejith to which the functions of 
the structure in which it is situated arc altered, and it is 
very jxissible that the functions of the pancreas may 
in many cases V>e [irofoiindly modihed without our methods 
of research lioing able to detect the change The pancreas 
(onsists of two parts, the secreting structure and the 
e])ithelial islets, and one or other of these may lie moie 
sjiccially involved, and thus alteration in digestion and 
ibsorption on the one hand, and changes in the utilization 
of carbohydrates on the other, may be separately produced 
The subcutaneous injection of laige doses of extracts of 
the supra renal bodies causes glycosuri x and an increase of 
sugar in the blood, but the lelationship of this condition 
to diabetes has not yet been investigated 

The disease may be divided into tvvo forms — 

I — The individual can use small quan 

titles of sugai, but the taking of larger amounts causes 
glycoHUiia hupposing that the energy requirements of an 
individual aie met by a diet of — 


Protoid 

100 ffiiiis 

410 calories 

l<iit 

100 , 

010 

Carbohydrate 

400 , 

1640 
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then if only 100 grms of glucose can be used, the energy 
value of 300 grins, ILMO calories, must be supplied 
from proteids and fats To yield this, 300 grms of 
[iroteids oi 1 IJ grms of fats would be required If these 
are not forthcoming in the diet, they must be supplied 
from the tissues, and thi indiv idual will ome emaciated , 
hence a dial)etic on an ordinary diet is badly nourished, 
and hence the huge apiietite chaiacteristic of the disease 
2 (have ca^es — Irom the products of the splitting 
of proteids sugar can lie formed, probably in the liver, 
and in the moie serious form of the disease, even where 
carlx>hydiates are excluded from the fwd, a greater or 
lesser (piantity of the sugar thus formed escapes consump 
tion and may Ikj excreted Theoretically, 100 grms of 
proteid (ail yield 113 6 grins of glucose, tt, 1 grm of 
nitrogen will be set free for each 7 5 grms of glucose 
formed In the urine of grave cases of diabetes 
on a jiroteid diet, the proportion of nitrogen to sugar 
18 about 1 to 1 This may mean that the theoretically 
[xissible amount of sugar is not yielded, or that some 
of the sugar formed is used in the economy Both 
hypotheses may l)e correct, but the latter is supjiorted 
by the fact that even in grave cases the decomposition 
of proteid may be diminished by giving sugar, and that 
m muscular exercise the projiortion of sugar falls 

In the couise of the disease the amount of sugar which 
the tissues can use varies from day to day It is in the 
utilization of glucose — the normal sugar of the body — 
that the tissues chiellj fail Many diabetics are able 
to use la-vulose, or the inulin from which it is derived, 
and lactose (milk sugar) to a very considerable extent 
It has, however, Ix^n observed that under the adminis 
tration of those sugars the excretion of glucose may be 
increased, the tissues, ijqMlrently by using the foreign 
sugar, allowing part of the glucose which they would 
have consumed to es(a|)e The increased decomposition 
of proteid, rendered necessary to supply the energy not 
forthcoming in the sugu leadi!i to the appearance of a 


large quantity of nitrogen in the unne — aiotwna — and 
it also leads to the formation of various acids Sulphuric 
acid and phosphonc acid are formed by oxidation of the 
suljihur and phosphorus in the proteid molecule, and they 
are neutralized by the production of ammonia. Hence 
in the unne of diabetics the proportion of nitrogen as 
ammonia to the nitrogen as urea is always high But 
in the breaking-down of proteids organic acids are also 
liberated, chiefly belonging to the lower fatty acid series 
— lactic acid, aceto acetic acid, and /3-oxybutync acid 
— and these also are, in i>art at least, neutralized by 
ammonia By the development of these various acids 
the alkalinity of the blocsl is diminished These acids 
api>eai in the urine, and their presence m large quantities 
IS indicative of extensive decomposition of proteid, and is 
sometimes associated wuth the onset of a comatose condi 
tion, which seems to be due rather to an acid intoxication 
than to the sjjecial toxic action of any particular acid 

Myxoedetna — The thyroid gland forms a material which 
has the |K)wer of increasing the metabolism of proteids 
and of fats , and when the thyroid is removed, a condition 
of sluggish metabolism, with low temperature and a return 
of the connective tissues to an embryonic condition, sujier- 
venes, accompanied by the appearance of depression of 
the mental functions and other nervous symptoms The 
disease myxeedema, which was first descried by Gull 
in 1873, was shown by Ord in 1878 to bo due to degenerat- 
ive changes in the thyroid gland It alfects both sexes, 
but chiefly females, and is characterized by a peculiar 
pufiy appearanc e of the face and hands, shedding of the 
hair, a low temijerature, and mental hebetude The 
symptoms are similar to those produced by removal of 
the thyroid, and are indicative of a condition of diminished 
activity of metabolism The nervous symptoms may be in 
part duo to some alteration in the metabolism, leading to 
the formation of toxic substances The administration of 
thyroid gland extract causes all the symptoms to disapiiear 

CieftniRmy the syin])tonis of which are fully described 
in the ninth edition, may now be defined as myxoedoma 
in the infant, and it has been definitely jiroved to be 
associated with non development or degeneration of the 
thyroid gland The chaiacters of the disease are all 
due to diminished metabolism, leading to retarded develop- 
ment, and the treatment which has proved of service, at 
least in some sporadic cases, is the admimstration of 
various thyroid preparations 

Exophtlwblmic Goitre — Grave^e Disease or Ba»edow'& 
Disease — This disease chiefly affects young women, and 
IS chareicterizcd by three mam symptoms increased rate 
and force of the heart’s action, protrusion of the eyeballs, 
and enlargement of the thyroid gland The patient is 
nervous, often sleepless, and generally becomes emaciated 
and suffers from slight febrile attacks The increased 
action of the heart is the most constant symptom, and 
the enlargement of the thyroid gland may not be manifest 
Various theories as to the pathology of the condition have- 
been advanced, but m the light of our knowledge of the 
physiology of the thjroid the most probable explanation. 
IS an increased functional activity of that gland 

B Changes %n Metabolism probably QucUitative 

At one time the list of diseases ascribed to quantitative 
changes in the metabolism was considerable Thus oxaluria 
was looked upon as a disease due to increased formation 
of oxalic aci4 rheumatism as due to excessive formation 
of lactic acid, and gout as caused by the formation of 
uric acid in too hjirge quantities But oxaluria is now 
regarded as a form of acid dyspepsia, and rheumatism 
as an acute infective disease, while evidence against the 
causal relationship between uric acid and gout is ^accomu- 
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latmg Primary qualitative alt^rationa in the metabolism 
are doubtful Possibly the production of such substances 
as glycuronic acid in apimrently normal individuals is one 
of the best examples of such a condition, while probably 
acute gout is due to a change of this nature 

Gout has often been divided into the typical and atypical 
forms The first is undoubtedly a clinical and patho 
logical entity, but the second, though containing cases 
of less severe forms of true gout, is largely constituted of 
imj»erfectly diagnosed moibid co4ditions The accumula- 
tion of urate of soda in the tissues in gout formerly led 
jdiysicians to believe m a causal relationship between 
an increased formation of that substance and the 
onset of the disease Garrod’s investigations, howe\ei, 
seemed to indicate that diminished excretion rather than 
increased production is the cause of the condition He 
found an accumulation of uric acid in the blood and 
a diminution in its amount in the mine during the attack 
That uric acid is increased in the blood is undoubted, 
but the changes described by Girrod in the urine, and 
considered by him as indicate e of diminished excretion 
and retention, are rendered of less value by the imi)er 
fections of the analytic method oinjiloyed More recent 
^volk with better methods has thrown still furthei doubt 
ui>on the existence of such a relationslup, and |X)ints rather 
to the accumulation of uiic acid l)eing, like the othei 
symptoms of the condition, a result of some unknown 
modification in the metabolism, and a ])uroly secondary 
j)honomenon The impoitant la(t that in leucaemia (\on 
Jaksch), in lead poisoning ((^anod), and m other {latho 
logical conditions, uric acid may l)o increased m the 
])lood and in the urine without any gouty symiitoms 
suiiervening, is one of the strongest uguments against the 
older views That the gouty inflammation is not caused 
by the deposit of urate of soda, seems to be indicated 
by the occurrence of cases in which tliero is no such 
deposition The results of modern scientific investigation 
liave overthrown the uric add theory of gout, but so 
fai they offer no definite explanation of the mtiology of 
the disease Nevertheless, while they have not eonfiimed 
the view as to the causal ielationshi[) of the uric acid 
to the inflammation and other syuijitoms of the gouty 
paroxysm, they have thrown inteiesting light uixin the 
probable souice of the uric acid which is so apt to bo 
deixisitod, and they also oflei a moie or less intelligible 
explanation of the process of deixisition Piom the true 
nucleins, which form so important a constituent of living 
protoplasm, a senes of bodies which weie formerly classed 
11 the xanthin bases, but which are now more generally 
known as the purin bases, aie formed Uric acid is a 
member of this series, and its excretion is increased when 
substances rich in nuclei ii, e q , sweetbreads, «jLc , are 
administered While uric acid itself has not been demon 
stratod to have any injuiious action, the closely allied 
adenin has been found to produce toxic symptoms After 
the discovery of this source of uric acid, physiologists for a 
time inclined to regard it as the only mode of production 
But it must he remembered that in birds uric acid is 
foimed from the lactate of ammonia of the intestine and 
muscles, just as urea is formed from the same substance m 
mammals Uric acid is a di ureide — a body composed 
of two urea molecules linked by acrylic acid — an un 
saturated propionic acid Now sarolactic acid is a 
hydroxy propionic acid, and hence uric acid is either upon 
the direct road, or very slightly off the direct road, of the 
tiansformation of lactate of ammonia to urea It is 
therefore highly probable that in many conditions the 
conversion of lactate of ammonia to urea is not complete, 
and that a certain amount of uric acid is formed ajiart 
fiom the decomposition of nucleina 


Sir William Roberts has adduced evidence to show 
that uric acid circulates m the blood in a freely soluble 
combination or quadiirate — that is, a comiKiuud in whith 
one molecule ot an acid salt BHC is linked to a molecule 
of the acid BHU These conqxiunds are said to be 

readily dec omposed and the bi urates formed, which art 
at first gelatinous but become crystalline The dc position 
of urate of soda in joints, , has been aserilnd to this 
change Tunniclifle, however, has published the results 
of certain investigations which throw doubt ujh)!! this 
explanation 

Jiheu7tuitism — Rheumatic fever wjis formerly regvrdcd 
as duo to some distuibanee iii the metabolism, but at the 
present time the trend of o] union is tow aids the view that 
It IS a sjjocific micro-orginismal disc asc The whole elinn il 
picture 18 that of an intective fevei, and it is dose 1 ^ lelatcd 
to gonorrhoeal rheumatism and to ei itiin t}]>es ol py i mi t 
A number of independent observe is, among them Pojnton 
and Paine m Great Britain, have succeeded in isolating 
from cases of iheumatir fever a diploi oceus which prodiui 
similar symptoms in tho labbit to those which ehaiacteri/i 
the dise ise in man 

Excluding the jieculiai changes in the joints whidi 
occur m 'iheunmtotd arthritis and m C/ianofs 
and which aro almost certainly jnimary afloctioiis of the 
nervous system, it is found that a laige number of null 
viduals suffer from pain in the joints, in the muse les, and 
m the fibrous tissues, chiefly on exposuit to cold lud el imp 
or after indiscretions of diet This so called Unonn 
'rheumaHsm ap^mrs to bo a totally distinct condition 
fiom rheumatic fevei and although its ])atholog} is not 
investigated, it looks as if it wtie due eithei to i 
diminished elimination oi an me leased [mxluction ot 
some toxic substance oi substances, but so fai we hive no 
evidence as to then nature 

Rukets 18 undoubtedly a manifestation of a jiiofound 
alteration of tho metabolism m childheiod, but how i u 
It IS an idiojiathic condition and how far a lesult of tli< 
action of toxm introdueod from without is not ^ct e It tin 
itely known Kassowitz long ago showed that the bone 
changes aie similai to those which tan be produced in 
animals by chrome ]>hosphorus iKiisonmg, and that thc> 
are really irritative in nature Spilhnaim in his woik 
Lt RathiHsrtve^ discusses the evidence as itgaids the action 
of vanous conditions, and comes to tlic conclusion th it 
there is no evidence that it is due to a mere juimaiy 
disturbance of the metabedism, or to extcssive production 
of lactic acid, or to any sjiee ihc micro org inismal poisoning 
But he adduces evidence, jKjrhaps not vtiy convincing, 
that in the disease theie is a s[>ocih( intoxication deiivtd 
from the alimentary canal and piovoking mflammatorv 
lesions in the bones 

See Dr Caul von Noordi n, Lthrhuch d*) Taiholoqie dt'^ St off 
wechKch Bcilm, 18QJ (d N 1 ) 

I\ Ffvku 

Tho term fever is generally used to include all conditions 
in which the normal temperature of the body is markedly 
exceeded for any length ot time Every rise of tomiieratuie 
IS due to a difeturbanco in the heat regulating mechanism, 
the chief variable m which is the action of the skin m 
eliminating heat (see Physiology Amnial Heat) Al 
though for all practical purposes this mechanism woiks 
satisfactoril}, it is not by any means perfect, and many 
physiological conditions cause a transient rise ot temjier i 
ture , e f; , severe muscular exercise, in which the cutaneous 
eliminating mechanism is unable at once to dispose of 
the increased amount of heat produced in the inuscks 
Pathologically, the heat regulating nitihamsm may Iyl 
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djHturbed m three different ways 1st, by mechanical 
interference with the nervous system, 2nd, by interfer 
once with heat elimination , 3rd, by the action of various 
l>oisonK 

1 In the human subject, fever the ipsult of Tuechanual 
ukUrfejente with the nervous system rarely occurs, but it 
can leulily be produced in the lower animals by stimulat- 
ing ( ertain jiarts of the great brain, t g , the anterior jx>r 
tu)n of the ( orpus striatum This leads to a nse of tern 
perature with increasc^d heat j)roduction and increased 
c xcretion of carbonic acid and of urea Possibly some of 
the casts of high temjierature recorded after injuries to the 
nervous system may bo caused in this way , but some may 
also be duo to stimulation of vaso constrictor fibres to the 
cutaneous vessels diminishing heat elimination So far 
the ]»athology of this condition has not been studied with 
the same uire that has been de voted to the investigation of 
the third typi of fever 

2 htver may ruulily lie produced by interfnence with 
heat ehminaiton This has been done by submitting dogs 
to a temperature shglitly below that of the rectum, and 
it is seen in man in SunHiroLe {hnaj Brit ^ 9th edition, 
vol xMi ]» GOO) 9 In typiciil nt rvoiis symptoms of fever 
an tlius jiroduced, and the rate of chemical change in the 
tiHsm s IS u c eJ( rated, as is shown by the increased excretion 
of laibonu acid The jirotoplasm is also injured and the 
protdds aie broken down, and thus an increased excretion 
oi nilTogen is jnodmed and the cells undergo degenerative 
4 li ingc K 

5 The jircwliuts ot various inicio organisms have a toxic 
i( tion on the protojilasm of a large number of animals, and 
among the symptoms of this toxic action one of the most 
fuepunt IS a rise in temperature While this is by no 
means a ncctssiry accompaniment, its occurrence is so 
ge ne ral that the tc rm Fevei has been ap])lied to the general 
rc action ol the organism to the microbial poison Toxins 
which taiisc a maiktd rise of temperature in men may 
cause a fall in other animals It is not the alteration of 
temperature which is the gicat index of the seventy of the 
stiuggle beitween the host and the jiarasite, but the death 
and removal to a gi eater or lesser extent of the protoplasm 
of the host Tn this resjKct lever lesembks poisoning 
with phos]»horus and arsenic and other similar substances 
9'he true meiasure of the intensity of a fcvti is the extent 
ot disintegration of protojilasm, and this may be estimated 
by the amount of nitrogen excreted in the urine The 
men ased disintegration of protoplasm is also indicated by 
the rise in the excretion of sulphur and phosphorus and by 
the appearance in the urine of acetone, diacetic acid, and 
oxybiitync acids (see Physiology Nutrition) Since the 
temjK rature is gc norally jiroportionate to the intensity of 
the toxic action, its height is usually pro|)ortionate to the 
i xen tion of nitrogen But sometimes the rise of tenifiera- 
tun IS not marked, while the excretion of nitrogen is very 
decidedly increased When the temiiorature is sufficiently 
devated, the heat has of itself an injurious action on the 
protoplasm, and tends to increase disintegration just as 
when heat elimination is (Experimentally retarded But the 
increase due to rise of tem|)erature is small compared to 
that produced by th( destructive action of the microbial 
products In the beginning of a fever the Activity of the 
metaholum is not increased to any marked extent, and any 
increase is jirobably due to the greater activity of the 
muscles of the heart and respiratory mechanism, and to 
the muscular contractions which produce the initial ngors 
Thus the excretion of carbon dioxide — the great measure 
of the activity of metabolism — is not usually increased, and 
there is no evidence of an increased combustion In the 
later stages the increased temjierature may bring about 
an acceleration in the rate of chemical change , but this 
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18 comparatively slight, less in fact than the increase ob- 
served on taking muscular exercise after rest The me of 
temperature is really due to diminished heat elimination 
This diminished giving off of heat was demonstrated by 
means of the calorimeter by Bosenthal, while Maragliano 
showed that the cutaneous vessels are contracted Even 
in the later stages, until defervescence occurs, heat elimina 
tion 18 inadequate to get nd of the heat produced 

The toxic action is manifested not only by the increased 
disintegration of protoplasm, but also by disturbances in 
the functions of the various organs The activity of the 
digestive glands is diminished and appetite is lost Food 
IS therefore not taken, although when taken it appears to 
be absorbed in undiminished quantities As a result of this 
the jmtient suffers from inanition, and lives largely on his 
own fats and proteids, and for this reason rapidly emaciates 
The functions of the liver are also diminished in activity 
Glycogen is not stored in the cells, and the bile secretion 
IS modified, the essential eonstituents disappeanng almost 
entirely in some cases The production of urea is also 
interfered with, and the proportion of nitrogen in the urine 
not in the urea increases This is in part due to the 
increased disintegr ition of proteids sotting free sulj^hur 
and phosphorus, which, oxidized into sulphuric and phos 
phone acids, combine with the ammonia which would othei 
wise have botn changed to urea Thus the proportion of 
ammonia in the urine is inci eased Concurrently with 
these alterations in the functions of the liver cells, a condi 
tion ol granular degeneration and probably a state of 
fatty degeneration makes its apjiearance That the fuiu 
tional activity of the kidneys is modified, is shown by the 
frequent appearance of proteoses or of albumen and globulin 
m the urine Irtquently the toxin acts very markedly on 
the protoplasm of the kidney epithelium, and causes a 
shedding of the cells and sometmus inflammatory re 
action The vmiscles are weakc ned, but so far no satisfactory 
study has been made of the influence of miciobial |K)isoiis 
on muscular contraction A granulai and fatty degenera 
tion supervenes, and the fibres waste Ihe nervous strut 
tuies, especially the nerve cells, are acted ujxm, and not onlj 
18 their functional activity modified, but they also undergo 
structural changes of a chromatolytic nature The blood 
shows two important changes — first, a fall in the alkalinitj 
due to the products of disintegration of protoplasm, and, 
secondly, an increase in the number of leucocytes, and 
chiefly in the |x>lymorpho nuclear variety This is liest 
marked in pneumonia, when the normal numbei is often 
increased twofold and sometimes more than tenfold, while 
It 18 altogether absent in enteric feier 

An interesting general modification in the metabolism 
18 the enormous fall in the excretion of chlorine, a fall far 
ill excess of what could be accounted for by inanition, and 
out of all proportion to the fall in the sodium and potassium 
with which the chlorine is usually combined in the urine 
The fevered animal in fact stores chlorine in its tissues, 
though in what manner and for what reason is not at 
present known 

Autuoritifs — Von NoouniiN Lehrhuch der Pathologir des 
Stoffweehsel Berlin, 1893 - Dr A Rabf Die modemen iither 
theonen Berlin, 1894 — Dr G B Uchftti Das Fieber Trans 
by Dr R. T*i soHEH Jena, 1895 —Dr M Lovit “Die Liehr 
von Fieber ’ Vorlesungcn dber allgemeine PathologiCf erstes Heft 
Jena, 1897 — Louis Guivon “De la Fi6vre Bouchards 
TratU de patholoqie g^n^rale t in (2iid partie) Pans, 1899 — 
Sir J B Sanderson “The Doctrine of Fever * Allbutt a 
System of Medicine^ i p 139 London, 1896 
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X The Kidneys 

The results of morbid processes in the kidney may be 
grou|)ed under three he ads (1) the actual lesions produced 
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m the kidneys^ (2) the effects of these on the composition I 
of the unne, and (3) the effectn of the kidney lesion on 
the body at large I 

(1) Lesions of the kidney are either congenital or 
acquired, and when acquired they may be either the sole 
result of a pathological process limited to the kidney, 
in which case they are spoken of as primary, or else the 
morbid process in the kidney may be an accompaniment 
or sequel of disease in other parts of the body, and they 
are then often spoken of as secondary 

CongentUd Lmons >~Tlie princqial congenital lesions are~>(l) 
anomalies in the number or position of the kidneys or of their 
ducts, (2) atrophy of one kidney, (3) cystio disease of the kidney, 
and (4) ^owths The most common abnormality is the existence 
of a aiTigle kidney — very larely a third or aupornumeraiy kidney 
may bo present — or both may be absent , the last, however, is 
only of embryological interest, and is foun<i most frequently in 
acephalous monsters The presence of a single kidney may bo due 
to the absence of development of one, or to the atrophy of one, in 
tmtal life , it may also be dependent on the fusion of originally 
separate kidneys, and this fusion commonly otcuis in such a way 
as to lead to the formation of a horse shoe kidney, the two oigans 
being connected at their lower extremities by a mass of renal 
tissue In some cases the apparently single horse shoe kidney is 
really double, the organs being united by fibrous tissue Ocoa 
sionally the two kidue) s are fused end to end, producing an api>ar 
ently single organ with two ureters o[)ening in their normal situa 
tions A third variety is that where the fusioh is more complete, 
producing a disc like mass from which the ureters issue and mllow 
their normal course The kidneys may bo situated in ahncrmal 
positions thus they may be found in front of the saoro iliac articu 
lation, or they may sink into the jielvis or the iliao fossa The 
main importance of such displacements lies in the fact that the 
organs may be mistaken clinically for tumours Congenital dis 
placements of one or other kidney are sometimes associated with 
iiiallormation of the large intestine The causes of atrophy duiing 
f(jLtal life are obscure In some cases it is associated with mal 
development, so that only the medullary portion of the kidney is 
developed , in others it is apparently associated with arterial 
obstruction, and sometimes it may be aependont upon obstruction 
of the ureter, as this has been found cxi)enmentally to be capable 
of causing very complete atrophy Congenital cystic disease is 
not uncommon, the organ being transformed into a mass of cysts, 
and the enlaigemoiit of the kidneys may be so great as to produce 
difficulties in birth The cystic degeneration is generally looked 
ui>on as dependent upon either obstruction of the urmiferoiis 
tubules or else upon anomalies in development, with persistence of 
|K>rtions of the Wolffian body In some cases cystic degeneration 
of the kidneys is accompanied by anomalies in the ureters and m 
the artenal supply, in others these are normal Orotoths of the 
kidney are sometimes found in infanta They are not uncommonl> 
malignant, and may consist of a [lecuhai form of sarcoma, whic )i 
has been spoken of as rliabdo sarcoma owing to the presonoe in the 
tumour mass of involuntary muscular fibre The existence of 
these peouliar tumours is thought to bo dependent on anomalies 
of development, inasmuch as the tissue which forms the primitive 
kidney belongs to the same layer as that which gives nso to the 
muscular system (mosoblast) Anomalies of the excretory duets of 
the kidneys aie of no great importance Sometimes the ureter is 
double, in others it is greatly dilated , in others the pelvis of the 
kidney may be greatly dilated, with or without dilatation of the 
ureter 

Acquired Diseases 

One or both kidneys in the adult may be pretematurally mobile 
(nephroptosis) This condition is more common in women than in 
men , and although sometimes dependent on congenital anomalies. 
It is more usually acquired as a lesult of injury, or owing to the 
abdominal walls becoming lax as a sequel to abdominal distension 
or to the effects of tight lacing The more extreme forms of 
movable kidney aie dependent, generally, on congenital anomalies 
in the arraugciiient of the peritoneum, so that the organ has a 
pirtial mesentery , and to this condition, whore the kidney can bo 
moved more or less freely from one ][>art of the abdomen to another, 
the term floating kidney is applied More usually the organ is 
loose under the peiitoneum, and is not efficiently supported in 
Its fatty bod by peritoneal bands It is possible that, in addition 
to the causes just enumerated, emaciation may produce mobility of 
the kidney Movable kidney produces a variety of symptoms — 
pam in the loin and back, nausea, and vomiting — and the 
function of the organ may be seriously interfered with owing to 
the struotures in the hilum becoming kinked In this way hydro 
nephrosis, or distension of the kidney with unne, may be produced 
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The return of blood through the renal vein may also lie hindered 
and in this way temporary vascular engorgement of the kidney, with 
hsQmaturia, may be produced 

1 hfnholism — The anatomical arrangement of the kidney vos 
seiH IS one which is peculiarly favourable to tlie production ot 
wedge shaped aieas of necrosis aepeudent on blocking ol the renal 
arterioles by emboli, ifltid renal infarcts are commonly seen in all 
conditions in which embolism is liable to occur Sometimes tlu 
embolus is a blood clot detached from the interior of tlu heart or 
even a calcareous plate fiom the interior of the aorta and tlu 
effects produced are simply mechanical, from the arrest of the cii 
dilation in the jiart of the kidney supphod hy the blockeil aitorv 
In other cases, the einholus, in addition, is infective owing to tlu 
presence of a variety of micro organisms and in those ciicuni 
stauoes the necrotic aiea undcigocs ullur cliaugcs d())ei)dent on tlu 
presence of these organisms, leading not uiu ommouly to ahscoss in 
the kidney The small vessels aic somotinuH blocked by masses 
of organisms only, producing minute (uibolisms It is txcej» 
tional for the larger branches of the unal art» ry to bo blocked 
by emboli, so that the symptoms prodiued in the oidinar> 
cases are only teinporaiy derangements of the se( retion e g 
the sudden appearance ol hamatuiia, albumiuiuia, and pain in 
the back 

2 ThromhosiSt oi blocking of the renal vesstK as a result of 
disease of the walls ot the vessels, is also not uncoiiimoii and lu 
exceptional cases it may lead to complete disorgauizatioii ol one 
or both kidneys Thrombosis of the veins, loading to extiome 
congestion of the kidney also occuis, eitlior limited to tlu roiul 
vein or extending into it iiom the vena cava It is most fiequeiitlv 
seen m cachectic conditions produced by general diseases causing 
extreme weakness and wasting, sometimes in sejitic conditions 
as 111 puoriieral pyromia, where a clot foiiiiod first iii one of tlic 
pelvic \ ciiis, may spread up the vena cava and secondarily bloc k 
the renal veins Ihrumbosis of tlio renal vein also occurs m 
malignant disease of the kidney, and in coitaiii forms ot chronic 
Brights diseaso 

3 Passive congestion of the kidneys is seen mure cs]>i( lally iii 
heart diseases and lung diseases, where the return ot ^euous blood 
to the heait is seriously niterterod with It may also be ])roduc(.d 
by tumours and other lesions jiressing on or m\ohmg the > cm 
cava The passively engorged kidneys become brownish red in 
c olour, consiaorably enlargccf and fibroid, and they secrete a scant) 
high coloured dense urine 

4 Active congestion is difficult to se][)arato fium the earlier stagi s 
of inflammation or nephritis, and these two conditions are ofttn 
produced by the exciction m the urine of irntatm^ bodies, eg 
tur|)entine and caiithandes, and the toxins of lanous diseases 
These irritants produce engorgement and inflammation of tlu 
kidney, much in the same way as they would that of other struc 
tures with which they come lu contact. It is probable that a groat 
many vanoties of active congestion of the kidnej an<] of iiejdintis in 
general diseases are produced by the excretion of niicrobic jxwsony 
5 urthor, it is thought that extreme congestion of tlu kidneys ma) 
be prcxiuced by exposure to cold, owing to some intimate relation 
ship existing between the skin vessels and the kidney vessels, the 
constriction of the one being ac com |>aiiiod by the dilatation of the 
other Theie is at present no exfieriinoutal evidence to jiistif) 
this view Infective diseases such as typhoid ftvor, jmeiimonia 
scarlet fever, and, in fact, most acute six-cific diseases produce 
during their height a tiansitory or temporary nephritis, which is 
not usually followed by any peinianent or serious alteiation in 
the kidney , but some acute spicihcs tend, in addition, to (ause a 
more severe nephritis, which may lay the foundation of fatal or 
permanent renal disease This is much moie frequent as a result 
of scarlet fev< r than as a sequel to jmeumouia, typhonl, or other 
febrile disease s It is probable that the lesions in so called trail 
sitory nephritis aie often partial, involving only some portion of 
the kidney 

5 Brights disease is the teim applied to certain varieties of 
acute and chronic iieplintis Tliiee fonns are usually rec ogui/ed— 
acute, chronic, and ine granular or c irrhotu kidney The )>oHition 
of this third lesion, howovei, is a little doubtful, as one form of 
cirrhotic or contraetod kidney is sometimes the sequel to acute or 
chronic Bright s dist aso and m these cases it is a purely kidney 
lesion and a vanity of Brights disease In the other and 
more common ibrm of granular kidney the kidney lesion is onlj 
liart of a widespread affection mvolvmg the whole artenal systi m, 
and IS not in any v\ay i elated to Bright s disease rhionu Bright s 
diseaso is sometimes tlu sequel to acute Brights diseast but in a 
great number of (ascs the malady is chronic from the beginning 
Ihe lesions of the kidney are probably produced in the majority of 
cases by the irutation of the kidney structures owing to the ex 
cietion of toxie substances which have either been ingested oi 
formed in the body , it is thought by some that the malady may 
sometimes arise simply as a result of exixisoro to cold The 
principal causes of Bright^s disease are alconolism, pregnancy, the 
action of certain poisons, e g , lead, gout , it may also ot cur as 
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I siM|ue1 to a(ui/e Oi»cas(^, luoit €H)>e(Uilly acute B|)eciiic8 such as 
scarlet fever Persons follovrmg oertam oc i upatious are peculiarly 
lia})k to certain forms of Bright s disease, t g , engineers who work 
m hot sho|iH and pass out into the cold air scAntily clothed , and 
painters, in whom the malady is appaiently dependent on the 
iu turn of lead on the kidney In the case of alcohol and lead the 
poison IS ingested , m the e^iso of scarlet fever, pneumonia, and 
fsrhapH pregnaniy, the toxic agent causing the renal lesion is 
Jornieil in the bfsly and probaiily excreted by the urine In 
Blights disease all the elements ot the kidney, the glomeruli, the 
tubular c pithelium, and the interstitial tissue, are atlected In the 
different varieties of the disease these structures aie affected to 
difkient dc grebes 1 hits in Bright’s disease following scarlet fevi r, 
the glomerulai structures are mostly atlected, the capules being 
gieatly thukined by the fommtiou of fibrous tissue, and tiu 
gloimrular tuit compressed, atrophied, and degenerated The 
epithelium of the convoluted tubules undergoes clegoneration, and 

< onsideiablc quantities of it are shed, and foini the well known casts 
that aie found in the urine The tubulc^s, too, become blocked by 
the shed c pithclium, and become distended above with the jient up 
urine , this is one of the causes of the \c3ry cousidciable increase m 
Hi/e that the kidneys undergo in certain forms of Bright s disease 
I he lesions in the tubules and in the glomeruli are not usually 
uniform certain jsirtions bung 11101 0 aflccted than otheis The 
luteistitial tissue is always afletted to a certain extent, and exuda 
turn, ])iolifcration, and foimation of fibious tissue all occur In 
thcj granulai and contracted kidney the lesion in the interstitial 
tissue reac Ills a high ciegico of development, so that in advanced 
casts but little unal stcreting tissue is left in many nlacos Such 
leiial tubules as remain are often dilated, and the epituehum lining 
tlicm is greatly altered, the cells becoming hyaline and losing 
till 11 ( liaiac tinstic stiuctiire The itsstls also undergo changes, 
booming gioatly iiaiTowed oumg to tluckcning of the sub endo 
fhclial layei of the inner coat and the muscular coat undergtHs 
liypertrophy and fibroid changes, so that the vessels areabnoimally 
iigid OH well as naiiow When the ovei growth of fibrous tissue 
IS consult rable, the surface) of the organ loses its smooth charactei 
and bee omes uneven, owing to the irregular development of fibrous 
tissue, anil it is for this leasoii that the term granular kidney has 
bten applied to this condition In acute Brights disease the 
kidney is considerably me teased 111 sire, engorged with blood, and 
the changes dosciibod above are in active pi ogress In the chrome 
foirn the kidney may be laigc or small and is usually white 01 
mottlcMl 111 tolour If large, the eortex is thickened, juile and 
waxy looking on section and the pyramids aiocongostocl , ifsinall, 
the fibrotu change has advanced to a greater extent, and the 
<ortox iH greatly dimimshod in width Blights disease, lioth in 
its acute and chronic forms is essentially a disease of the cortical 
secreting jKirtioii of the kidney The true granular kidney, classi 
fled by some as a third vaiiety of Bright s disease , is usually ])art 
of a general aiteiial degeneration, aiiel the overgrowth of fibrous 
tissue! m tUc’ kidney and the lesions in the ai tones are well 
iiiarkc^d 

6 DegtmrfUions — The pniiciiial degeneiations affecting the 
kidne^y are the fatty and the albuminoid I atty degeneration of 
the kidney often reaches a high degree in alcoholics, where fatty 
degeneration of the heart and liver are also present Albuminoid 
disease of the kidney is frequently associated with some varieties 
of Bright s disease, and is also seeu as a result of chrome bone 
disease, suppuration and syphilis, involving other jiarts of the 
body it IS not so common as it was formerly, owing to the pro 
gross in the surgical treatment of the diseases oausmg it 

7 (Growths of the Kidney — The prinoi}Mil growths affecting the 
kidney are tubercle, adenoma, sarcoma, and carcinoma In addi 
tiou to those lipomata and fibromata, the nodules of glanders and 
the guminata of syphilis, are sometimes found Tubcrcililous 
disease of the kidney is sometimes primary , more frequently it is 
secondary to tubercle m other portions of the gemto urmary 
ap]»aratus The gemto urinary tract may be mfectwi by tubercle 
111 two ways, one ascending, the other descending By ascending 
tuberculosis is meant a eoudition in whu h the primary lesion is in 
the testule, epididymis, or urmary bladder, and the kidney be 

( omes secondarily mvolvt d by the lesion travelling up the ureter 
or lymphatics to the kidney A deseendmg infection on the 
other hand, is usually a result of a blood infeot|on where the 
tuborolo luicillus rea< lies the kidney through the blood vessels 
In those circumstaiu es, miliary tubercle, the condition in which 
scatteied tubei’eulous granules are seen, more especially m the 

< ortex of the kidney, is usually produced Witli deseendmg in 
teotion of the kidney the lesion is necessarily generally bilateral 
111 primary tubenulosis of the kidney and m ascending tuberculosis 
the leaiou is at first unilateral Malignant disease of the kidney 
generally takes the form of sarcoma or caremoma Sometimes it is 
de{)endent on the malimiant growths starting in what are spoken 
ol OH adrenal rests in the cortex of the kidney Sarcoma of the 
kidney is a condition most often seen m the young carcinoma in 
fho middle age<I and elderly Caicmoma may be pnmary or 


secondary, but the kidney is an ojgan of the body that is not so 
prone to malignant disease as other organs, such as the stomach, 
uowel, Ac 

8 Cystic Kidneys — Several different varieties of cysts are found 
m the kidney Thus smglo cysts occur, sometimes of large si/c, 
while scattered sionll cysts are more es|)ecially seen m cases of 
(hronic Bright 8 disease and in the granular eontraoted kidney, 
whcie the dilatation of certain tubules 1 caches a high degree of 
development, ultimately forming cysts Ct^rtam growths of the 
kidney, agam, such as adenomata, are liable to undergo cystic 
degeneration, and in some cases of malignant disease cysts aio 
ioimd finally, there is a rare condition of general cystic disease 
somewhat similar to that seen congenitally In this foim the 
kidneys are greatly enlarged, and consist of a congeties of cysts 
80|)aratcd by the remains of renal tissue 

9 Paras'itLc Affections — The more common parasites affecting 
the kidney, or some other portion ol the uiiuaiy tract, and causing 
disease, ore hlaria, bilharria, and the cysticeicus foim of the 
tdema echinococcus The presence of filarm m the thoracic duct 
and other lyinjih channels may cause the piesence of chyle in the 
urme, together with the ova and young forms of the filana, oviing 
to the distension and rupture of a lymphatic vessel into sonic 
XHutioii of the urinary tract This is the common cause of 
chyluria in hot climates, but chyluiia is oc casionally seen in the 
United kingdom without the presence of hlana Bdharzm 
esjKcially in Egypt and South Africa, causes hiematuna The 
cysticjcrc us form of the tajwia echinoeocens leads to the production 
of hydatid cysts in the kidney This organ, howcvei, is not so 
often atlcetecl in this mannei as the liver 

10 Nephrolithiasis — Calculi aie frequently found in the kidnt ^ , 
consisting usually of unc acid, sometimes of oxalates, more lan ly 
of phosphates Calculous disease ol the bladdei is geuorall} tin 
sequel to the formation of a stone m the kidney, which passing 
down into the bladder, and owiiij^ to secondary changes jiroduc » cl 
by its presence in the blodchi, is followed by the de]K)sitiou ol the 
salts 111 the urine round it as a nucleus Calculi aio usually foniK d 
m the pelvis of the kidney, and their formation is dependent cithc r 
on the excessive amounts ol uric acid, oxalic acid, Ac , m the uriiw 
or on an altciation in the composition of the urine, such as incicaM d 
acidity, or on the crystals of the uiic acid or of the oxalate of linit 
being present in an abnormal and largo form The foimation of 
abnoimal eiystals is often dependent on the presonc e of some colloid 
such as blo^, mucus, 01 albumen, in the seciotion, modifying tin 
crystalline form Once a minute calculus has been formed, its 
subsequent growth, owing to the dcjiosition on it of the urinary 
constituent foinimg it, is easily undei stood Calculi formed in the 
pelvis may be single and may uach a very large size forming 
indeed, an actual cast of the iielvis and calyces of the kidney 
At other times they are multiple and of very varying size When 
formed, they may give rise to no symptoms, or, on the other hand 
they may give rise to renal colic ol vaiying degiees of seventy 
especially when they are juissed or attempted to be passed A 
groat vannty of complications may result from the presence of i 
stone, such as hydronephrosis, from the unnary secretion be 111^ 
pent up behind the obstruction or complete suppression, which is 
apparently produced reflexly through the nervous system, the 
piesence of the stonc! in the iielvis or ureter leading tocomjihte 
arrest of the function of the Kidney In such cases the surgical 
removal of the stone is often followed by the restoration of the 
renal secretion Pyonephrosis, distension of the pelvis of the 
kidney with pus, abscesses of the kidney and pennephntic absc c ss, 
are not uncommon complications of renal calculus Finally cam < r 
of the kidney is thought by many to be associated with the long 
continued irritation iiroduc^ by the jiresence of stones 

11 PyelUis — Inflammation of the jielvis of the kidnc> i'. 
generally produced by the extension of inflammation upwards from 
the bladder and lower urinary tract, or by the presence of stones 01 
of tubercle in the pelvis of the kidney Pyonejihrosis distension of 
the kidney with pus, may result as a sequel to pyelitis or as a com 
plication of hydronephrosis, and in many such cases the inflammation 
spreads to the capsule of the kidney, leading to the formation of 
what is described as a pennephntic abscess In some c^es a pen 
nephntic abscess results fiom a septic infarct of kidney, or ma> 
occur pnmanly, as the result of traumatism or of other causes, in tin 
loose cellular tissue surrounding the kidney, without any lesion of 
the kidney or jkjIvib of the kidney 

12 Hydronephrosis^ or distension of the kidney with jicnt up 
unne, results from obstruction of the ureter, although all obstruc 
tions of the ureter are not followed by it, e g , calculous obstruction 
often oausmg complete suppression Obstruction of the urctir, 
causing hydronephrosis, is most frequently dej^iendent on the 
presence of a stone, or on pressure on the ureter from a tumour 
m the pelvis — as, for instance, cancer of the uterus — or on some 
abnormality of the ureter, more especially an abnormality in its 
attachment to the pelvis of the kidney, as, for instance, when 
attached at an angle, or when pretematurally narrow Sometimes 
the uretei is obstructed sufficiently to cause hydronephrosis bv 
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unnatural mobility of the kidney The hydronophiosu produced 
by obstruction of the ureter is sometimes mtermittent , and wlieu 
a certain degree of distensidn is produced, either as a result of the 
shifting of the calculus or of some other cause, the obstruction is 
temporarily reheved and the urinaiy flow re establmhed When 
the hydronephrosis has existe<|for any considelablo length of time, 
the kidney is converted into a sac, the remains of the renal tissues 
being spiead out as a thm layer 

(2) Effects <m the Unm — DiseaHos of the kidney pro 
duce alterations of two kinds in the composition of the 
urine either the proportion of the normal constituents is 
altered, or substances not normaUy present are excreted m 
greater or less abundance In most diseases the quantity 
of urinary water is diminished, esjieoially in those in \^hich 
the activity of the circulation is impaired There are 
certain diseases, however, more especially the granular 
kidney and certain forms of chronic Bnght^s disease, m 
which the quantity of urmary water is considerably in 
creased, notwithstanding the profound anatomical changes 
that have occurred in the kidney When the quantity is 
diminished there may be actual suppression, and two forms 
of this are recognized — (1) obstructive supj)ression, seen 
where the ureter is blocked by stone or other morbid 
process, and (2) non obstructive suppression, a condition 
which IS more especially seen as a terminal phenomenon in 
advanced diseases of the kidney of inflammatory or other 
nature In some cases complete suppression may occui as 
the result of injuries to other jmrts of the body In some 
diseases in which the quantity of uiinary water excreted is 
normal, or even greater than normal, the efhcicncy of the 
renal activity is really diminished, inasmuch as the mine 
secreted is very dilute and contains but few solids In 
estimating the efficiency of the kidneys, it is necessary to 
take into consideration the so called “solid mine,” that is 
to say, the quantity of solid matter excreted i)er diem The 
nitrogenous constituents — urea, uric acid, creatinin, &c — 
vary greatly in amount m different duseases In most renal 
diseases the quantities of these substances are diminished 
The most important abnonnal constituents of the urine 
jiresent in disease are serum albumen, serum globulin, 
albumoses (albuminuria), blood (haematuria), blood pigment 
(hffimoglobinuria), pus (pyuria), chyle (chyluna), and 
abnormal pigments (melanuria, urobilmuria, eCc ) 

(3) Effects on the Body at large — Diseases of the kidney 
tend to produce certain effects on the body at large, all of 
which are not usually seen to accompany any single disease 
of the kidney, nor are they equally develoiied in different 
cases of the same disease These effects may be divided 
into the persistent and the intermittent or transitory 
The most important persistent remote effects produced 
by disease of the kidney are, first, nutntional changes 
leading to wasting, cachexia, &c , and, secondly, certain 
cardiovascular phenomena, such as enlargement (hyper 
trophy) of the heart, and thickening of the inner and 
degeneration of the middle coats of the smaller arteries 
The intermittent or transitory effects liable to be produced 
by kidney disease are (1) dropsy, (2) secondary inflam 
mations of certain organs and serous cavities, and (3) 
uraemia Some of these effects are seen in every form of 
severe kidney disease, thus uraemia may occm in any kidney 
disease which progresses to an extent sufficient to inflict 
serious damage on the kidneys On the other hand, renal 
dropsy is more especially seen in certain forms of Bnght’s 
disease, and the cardiac and arterial changes are particu 
larly common in the granular or contracted kidney, but 
may be conspicuous by their absence in other diseases 
which destroy the kidney tissue, such as hydronephrosis 
XJraemva is a toxic condition, and clinically three vaneties 
are usually recognized the acute, the chronic, and the 
latent, according to the seventy and character of the 
symptoms Many of these effects are deiiendent u]x>n the 


I 

action of jK)ison8 letamed in tlie body owing to tht 
deficient action of the kidneys as excretory organ's It is 
aho probable that abnormal substances having a toxic 
action are produced as a result of a perverted metabolism 
All observers are agiced that uraemia is of toxic origin, 
and it IS probable that the dropsy of renal disease is due 
to effects produced in the c apillanes b^ the pn sence of 
abnormal substances in the blood home pathologists 
consider that hi^h aitenal tension, cardiac hypertrophy, 
and arterial degeneiation aic ilso oi toxK oiigin, whilst 
others regard these results as jirodnccd b> an attempt on 
the part of the body to maintiin ui active (irculation 
through the ^greatly diminished amount of knlney tissue 
available The exact maniiei in which high tension and 
all its results are produced is not thoroughly understood 

(J I K ) 

XI »Skin 

The diseases of the skin do not esse ntially diffei troin 
those of the other organs of the body Like these, 
the skin is composed of cells resting on a connects e 
tissue framework, in which run the vessels which 
nourish it and the nerves whieh keep uj) its coinmiinica 
tions with the rest of the body But it has certain 
differences from other organs, some dependent on its 
strueture and some on its exposed yiosition Thus, instead 
of, lik(i the kidney, to which it may best be comtiared, 
having its epithelium faced by epithelium, all lies o[)en, 
and the various processes are all “one sided ” There ait 
no depths to be attacked, and any diseases, if thty ^jnead, 
must do so superficially spreading as they otten do 
equally in all directions, the diseases of the skin ha\e a 
tendeney to assume a circular form, independently of any 
parasitic cause, though when such cause is j^nsent the 
patches are of a more perfectly cireular shape i" urther, 
from the extent of its suj)erficiRl area and its exposecl 
jiosition, the skin is liable to be attackc d by more iorms 
of irritation, parasitie or other, than any other oigan of 
the body Lvery stage and variety of disease is o})en to 
view , minute differences, minor oi impoi tant, in it one e 
noted , and thus it is that the recognized distinct maladies 
of the skin are so numerous In no other organ, with 
the partial exception of the eye, can the changes be 
watched from day to day , in none can so many stage s of 
the same disease be simultaneously observed , and in no 
other IS it so simple a matter to remove and instantly fix 
for microscopic examination the living tissue It is 
jxissiblc to distinguish on the skin between the effects of 
organisms which it is hardly possible to tell from each 
other by any other method, eiiltural oi tinctorial , and 
the relative harmlessness of inoculation makes confirma- 
tory experiments easy 

The multitude of its affections renders the difficulties of 
arranging the diseases of the skin \try great, and the 
absence of any generally accepted scheme of classification 
has always been and still remains one of the main ob 
Stacies to their intelligent study The older systems, con 
structed before the days of bacteriology, were commonly 
based on the form which the eruption assumed (scaly, moist, 
purulent), but they usually contained in addition i certain 
number of diseases under the heading of ParasiUc 
Though obviously illogical, such systems served well 
enough while the recognued parasitic diseases were few, 
such as those caused by such gross parasites as the Acartis 
scahiet (the itch mite), the pedicuh (lice), and the hypho- 
mycetic fungi such as the Achonon Schonleinu The 
discoveries of bacteriology have enormously enlarged this 
class, but the difficulty is that one and the same disease 
18 regarded as |)arasitic by one authonty, as dependent on 
nerve influence by another, while a third assumes an 
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agrioHtio position Dermatologists may perhaps be divided 
into three schools, though it must be understood that 
these merely represent the general trend of the countries 
referred to, and that ratinbeis of each aie found m all 
The German school, most of its leaders being pupils of 
the great Ilebra, tend to look to external iiiitants as the 
cause of the great majority of diseases, and they are often 
descrilxd as “ externalists ” The discoveries of bacten 
ology haidl greatly strengthened the#^ position, for it 
seems a reasonable assumption that i! a disease closely 
resembles in its course another which can be proved to be 
due to some micro-organism, it probably oi/vns a similar 
origin, though the actual caiwa caumns may have 
escaind detection There are few i\ho do not admit this 
argument in the case of small pox, measles, and scarlatina 
It IS, however, incorrect to conclude that the German 
school regards all diseases as of external oiigin some aie 
manifestly due to intenial causes, and it is in regard to 
tlie disputed cases that the teim “externalist” is applied 
The French school inclines to the thoor> of internal causes, 
and lays great stress on the influtiuc ol the nervous 
system and on diatheses (c<7, ilieumatic, lymphatic, and 
dartrous) as tlie cause oi modifying fictor in many dis 
eases The Anglo-Saxon school (Great Biitain and 
America) endeavours to t iko the best from both Of the 
disputed diseases it puts some in the one class and some 
in the other, while it confesses its inability to decide with 
regard to the rornaindci The following is a useful work 
ing classifu ation, based mainly on tlu lines laid down by 
Unna in Ins great work on the Jhsfo Patholoqy of the 
Skin — 

I Aj^omatiis of Skuhation AnoptitheBta^ 

Dermatalqia 

II Anomalils <)^ SFCllFTIo^ Hup€i'\thou\ Chrmn- 
idrosts^ Amdrofii^ 

III Anomalifs oil C’liK IJIATION liticaria^ Pur^mra 

IV Ini LAMM ATIONH — 

Traumatic PerrnatUis vem'nata^ Trade derma 
titiBy Dermatitm mtdieamentosa^ Dermatttis 
artefacta 

Neurotic Erythema^ Pniuqu^ Ifydroa^ Pem- 
phigus^ Herpes 

InfectlYO Inflammations of the surface epi 
dermis (cutaneous catarrh) — htabies^ Chetro 
pomphoJyx, Mtltarta, ImpetxqOy Lcthymay 
Eczemay SeborrheeUy Psoria^iSy Pityriasis roseOy 
Ptit/riasis ruhray Pityriasis ruhia pilar iSy 
Ichthyosis Inflammations of the deep oi 
submerged epidermis (glands and follicles) — 
Acne, SycosiSy FavuSy Eingwomiy Alopecia 
areata Diseases of the nails Inflamma 
tions of the corium — EiympelaSy Furunclcy 
Anthrax y GlanderSy ActmomycosiSy Rhino 
scleromay YawSy Mycosis fungoidesy Lwheny 
SyphiliSy Tuberculosis (lupus), Lijrrosy 
V Niw Gkowihs Benignant and malignant 
A I liiiuoGRFssiVF CiiANGFS (Atrophies) Lupus ery 
thematosusy Eclerodermay Eclerema neonatorum 
\ir Malformaiions Hyperkeratosis congenxtahsy lly 
^KVirichosis 

VIII SAPRorHYTiH Pityriasts versicoloi y Li ythrasma 
IX Anomalies of Tigmfntation EpheliSy Chloasma, 
Vitiligo 

The diseases grouped under the first two headings do not lend 
tUemselves to pathological description Thej arc usually depend 
out on some systemic disease the discussion of which woula here 
be out of place In the diseases placed under the heading 
Anomalies of Circulation many phenomena suggest a de 
pondenco on irritants brought to the skin by the blood 
Thus in the grouj) of distases known as purpura, where 
hoemorrhages of varying si/e make their appeal auce on widely 


seimratcd j>arts of the skin, we know that in some cases 
the cause is a poison, either inorganic (phosphorus, mercury) 
or organic (small ]m>x, measles, l^hus), and it does not 
seem too much to assume that in Ither oases, such as those 
associated with Bright a disease, a similar cause is at work, and 
that in all these the poisox^ by weakening the vessels 

walls, nredisjKiso tffim to rupture/^for a lesion is found in all 
carefully examined specimens In the disease known as urti 
carta or nettle rash we meet with many cases of unknown ongin 
Reasoning from our knowledge of what hapijens where the dis 
cose IS produced by some irritant poison introduced into the 
stomach, we may conjecture that m such cases some unknown 
irritant is circulating in the blood The pathology of the lesions 
in this disease is as follows reacting to some irritant, the blood 
vessels dilate, serum is poured out from them into the tissues 
arouud, and compiossing the vessels from without empties them 
oi blooil This explains the white centre of the urticarial wheal, 
the red margin of which is the clinical expression of the dilated 
and uncompressed vessels at the border In those diseases 
grouped together under the name of erythenuiy although the 
majority ol authors place thorn under the heading of inilanimn 
tion, there is a good deal suggestive of a close relation to urti 
carta Some cases are caused by the ingestion of certain drugs, a 
good many are directly associated with the rheumatic poison, 
while others are apparently connected with fermentative cnauges 
in the gastro intestinal tract Thus all those examples of the 
disease with the cause of which wo are approximately acquainted 
are readily enough attributed to some circulating irritant This 
disease differs histologicallv from urticaria in the persistent 
dilatation of the vessels Although serum is poured out from 
them as freely as in urticaria, the dilatation of the vessels is so 
active that they are not compressed as in that disease, while the 
presence ot numerous cells around the vessels seems to suggest a 
more sovcio irritant, and the fact that the lesions are clinically 
more jiorsistent fmther confirms that suggestion 

The iiifiammations of the skin are divided by Unna into trau 
matte (due to the application of some mechanical, chemical, or 
physical mitant), neurotic (a somewhat doubtful class, from which 
wo have already suggested the removal of the diseases grouped as 
erythema), and in/ecttie (a group which includes the majority of 
the commoner skin diseases) With nlereuco to this last class, 
it has already been pointed out that a Urge amount of assump- 
tion in regard to many ot the diseases is necessary, for only in 
some of them has the actual infective agent been demonstrated 
The inflammatory reaction takes many difltrmt forms, each no 
doubt dui to some subtle \ anaut m the irritant or in the surfai c 
to which it IS applied, lor the same irritant will produce difler 
ent results on different subjet W, but as y( t we are only on tin 
threshold of a knowhdgt by which wo shall be able to recognize 
the iiritant lioni the efUcts which it produces If scabies be 
excluded, probably half the rest of the diseases of the skin arc 
>vritten dow n as eczema A discussion of the pathological chaugeR 

found in that and allied diseases will probably be the best method 
of explaining the pathology of the skin 

When certain irritants are a]>i)lied to the skin we know before 
hand what effects they will proaiico Thus croton oil jiroduces a 
vesicular and pustular eruptiou, that of cantharides is vesicular 
or bulbous, while other dru^s are followed by results dependent 
on their concentration, ranging from a mere redness produced by 
dilute api)lii ations to actual death of the skin from concentrated 
ones With the milder irritants which produce the results 
clinically known as rrsMwa we have invaiiahly more or less pro 
iiouncod certain deflmte phenomena The blood \esselB dilate 
serum is exuded Irom them — it may be meiely into the deeper 
layers ot the skin, or it may roach into and among the epidermic 
cells, or burst its way through these and appear in drops on the 
surface The epithelial cells arc, immediately if the irritation be 
slight, later if it be more severe, stimulated to incrcastd activity 
of growth and production , and this activity, often misdirected, 
IS so gnat that the normal process of haidcning m the cells is 
interfered with, and we have what w known as parakeratosis 
(irregular cornihcation) and the consequent production of scales 
Shoiud this bo the jirominent pathological change, the exudation 
spends itself among the cells of the scales, and a condition 
pathologically moist appears to the clinical observer as a dry 
orui>tion Thus according to the reaction— which is presumably 
largely dependent on the irntant to which it is due — we havo 
various degrees and forms of inflammation of the skin, all of them 
covered clinically by the tenn et^ema When sucli a dermatitis 
18 produced experimentally by the application ot such an irritant 
os croton oil we can more or less accurately predict the duration 
of the inflammation, which gradually becomes loss and less and 
usually terminates in dry Rcaling So in eczema, as long as tho 
irritant continues to act so long will its results be evident on the 
skin Unfortunately the irritant which is the cause of eczema 
still remains to be discovered 

In studying other inflammations we have the advantage of 
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definitely knowing their cause Thus m Impetnfo nmtafjthsa all 
of Kochs iKMitulatss have been fullilled, and now know 
mainly owing to the wo^ of Sal>oraud, that the cause of tin 
disease is the streptocolliis pyogenes The first result of 
inoculation is a minute red spot (dilatation of the vessels), 
which is rapidly followed by the appearanc^^ on the surfact of a 
vesicle or blob ?exudation of serum), which » soon converted into 
a pustule (exudiition of leucocytes) The lencoijtes ai>}>arcutly 
have a restraining influence on the activity of the organisms, foi 
the whole dries up into a scab, which v\hen thrown off discloses 
a healthy or slightly roddenr d skin Tho organisms are not 
destroyed by the leucocytes, lor if the case bo not proj^ilj 
treated fresh areas aic constant!} attacked, and the disease lasts 
indeiimtely 

In rm^rw^orwi, where the cause of the disease is the growth in 
the superficial layers of the skin of one or other of the ditlereiit 
varieties of fungus grouped together uiulor tlic common name of 
ringworm, a reaction more resembling that of re ema is iinsluced 
There is the same dilatation of the vessel witli exudation of fluid, 
sometiims reaching the suifaco iii the form oi vi sides, somotimes 
spending itself thiough and among the cpidcrniie cells and only 
evidenced clinically by the proseme of more or loss scaling In 
other coses the exudation earl} becomes purulent (this is said to 
occur rcgulaily when the disease is contracted from the horse), a 
change which, though occasionally noted, is by no means frequent 
in eczema 

The iiiflamniatious of the coiium oi dcoj>Lr layer of the skin au 
due, with very ftw exceptions, to tlio glow Hi of wdl known 
organisms, and where none have yet h(en discov<i(d tluir exist 
once IS gcueially act opted hv'upcIaSf furuncle antkraXt and 
glanders are diseases which run an acute couist and ripidly tci 
inmate, the two formti usually in neoviry, the two latter olten 
fatally The other more cliionic dfl< ctions all follow one course , 
in their carlioi stages tin re is a m w giowth of coimcctivo tissue 
colls ill tlinr lowest foiius (gianiiloina), and this later breaks 
down, either lamdl}, as iii suphiliSy or slowly, sm in tuberculosis 
and lemosy Most of these diseases leave behind them a wdl 
dehneu scar 

The new giowths of the skill an tin saim as those found dso 
where Only two piesent spcdal eharwtcis requiring notice 
here Kiloul is a peculiai loim of fihioma whn h, although bo 
augnant as regards any geneial inf< ction invaiiahly lecurs locally 
after romo\al Jiodcnt uUer is a form of cancel which occurs 
usually on the face, and wliosc malignancy is almost entirely 
local Iho dass of atrophies of the skin comprises those dis 
cases where the atrophy is pninaiy, and those where it succeeds 
to previous hypoitropluc or intlaminatory changes Under 
saprophytes are included those fungi vihich vegttato on the skin 
hut pioduco very slight if any s}mptoms Anomalies of pig 
mentation are those of excess and lack Chloasma^ in which 
dark pah hes apjiear, most frequently on the fac< , is usually 
associated with disease of some luterual organ, such as the Iivci 
or uterus, being frequently observed m pregnancy llio cause of 
viHligOf ill which the ])igmcut normally present disappears from 
certain areas, a ))honomcnon more striking in coloured than in 
white races, is unknown w ) 

XII Eyl 

The specially important diseases of tho eye are those 
xvhich temporal ily oi permanently interfere \dtli sight 
In considering the pathology ot the eye it may iii the hist 
place be remembered that it is a double oigan 

A The two eyes aet together, under normal conditions, 
for all practical purposes exactly as if there were but one 
<*yo placed in the middle of the face All impressions made 
upon either retina, to the one side of a vertical lino through 
the fovea centjaUs^ before giving rise to conscious jierception 
•cause a stimulation of the same area in the brain Inipres 
sions formed simultaneously, for instance, on the light side 
of the right retina and on corresiKwiding areas of the right 
side of the left retina, are conveyed to the same spots on tho 
light occipital lobe of the brain Pathological ])rocesses, 
therefore, which arc localized m the right or left oeciiutal 
lobes, or along any jiart of the course of the fibres which 
pass from the right or left optic tracts to these “visual 
•centres,” cause defects in function of the light or left 
halves of the two retinae llemianopia^ or half blindness, 
arising from these pathological changes, is of ^ery varying 
degrees of seventy, according to tho nature and extent of 
the particular lesion The blind areas m the two fields 
of vision, corresponding to the outward projection of the 


liaralysod letinal aieas, are alwayrs symmetrical both in 
shajie and degiee Th( central lesion may for instance be 
^el> small, but at the same time destructive to the nerve 
tissue This will lie revealtd as a sector shajicd oi insular 
symmetrii il coinpleto blindness m the fields of vision to 
the oiqxisitc side Or a huge central aiea, or an area 
lompiising many oi all of the nerve fibres which jiass to 
the visual centre on out side, may be involved in a lesion 
which (Jausts ^iiairincnt of function but no actual 
destruction oi the ntrvt lisMie There is thus c uisid a 
symmetrical weakening ot vision (amOlt/<fpia) in tho 
opiKihitc fields 111 such c iscs the colour vision is so much 
more evidently atfictccl than the smsi of loini that tho 
condition has been called hemiachtomatopsta^ oi half-colour 
blindness Hemianopia may be ciuscd by ha-monhage, 
by embolism, by tumour growth which cithei directly 
involves the visuil neive elements oi ittecls them by com 
prossion, and by inflammation 

The two eyes also act as il they weic one in arcom 
mod iiing It IS impossible foi tin two eyes to iecouiinodate 
simultaneously to ditfnent extents, so that where then is, 
IS occasionally happens, a difference in focus between 
them, this difference remains tlie siine for all distances foi 
whith they are adapted In such eases, therefore, both 
eyes ciiinot ever be accurately aela])tecl at the same time, 
though either may be done It often hajipens as a 
consequence that the one eye is used to reeeive the 
shar|>est images of distant, and the othci of near e)]>]ect 8 
Any }iathologi( al change which leads to an iiitcilere nee in 
the accommodating power of one eye alone must h ivo its 
oiigin 111 a lesion which lies j^npheially to the nucleus of 
the thud cranial nerve Such i lesion is usually one 
of tho third nerve itself Consequently, i unilateral 
accommodation paresis is almost invaiubly issociated v\ith 
pireses of some of the oculo-motor muscles A bilateral 
accommodation paresis is not um ommon It is due to a 
niickt*! oi more eential ceiebi d disturbance Unlike a 
hemianojua, VNhuh is practically always peimancut, a 
double ac commod itioii p u esis is li c ejuently tr insitory It 

IS often a iiost-diphthentic condition, appearing alone or 
issociated v\ith other ywiresis 
Both eyes are also normally intimately associated in 
then movements They move in response to i stimulus, 
oi a combination ot stimuli, emanating fiom different 
centres of the biain, but always equally distributed to the 
( orresponding muscles in both eyes, so that tin two lines 
ol fixation meet at the sucec ssion of points on which 
itteation is duected The nioveint nts are thus asscjciated 
in tho same direction, to the light or left, u])wards or 
downwards, de In addition, owing to the space which 
separates tho two eyes, convergent movements, caused by 
stimuli equdly distributed Ixtwc c n the two internal recti, are 
required for the fixation of ncaier and nearer lying objects 
These moveiiunts would not be necessary m the ease of a 
single eye It would meuly have to ae commodate Tho 
convciging movements of tho double eye occur in associa- 
tion With ac commod ition, and thus a close connexion 
beccjinc s cstablislied between the stimuli to accommodation 
and eonvergeiiee All combinations of convergent and 
issoeiated movements aio constantly taking place normally, 
just as if a wnglo centrally placed eye wore moved in all 
dueetions and altered its accommodation according to the 
distance, in any direction, of the object which it fixed 
Associated and convergent movements may bo inteifered 
with }>athologically in different ways Cerebral lesions 
may abolish them altogether or impair them, or may give 
rise to involuntary spasmodic action, as the result of 
paralysing or irritating the centres from which the various 
co-ordinated impulses are controlled or emanate Lesions 
which do not involve the centres may prevent the response 
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to associated impulses in one eye alone by interfering with 
the functional activity of one or more of the nerves along 
which the stimuli arc conveyed Paralysis of oculo-motor 
nerves is thus a common cause of defects of association in 
the movements of the double eye The great advantage of 
simultaneous binofular iision — viz, the appreciation of 
depth, or stereoscopic vision — is thus lost for some, or it 
may he all directions of fixation Instead of seeing singly 
with two eyes, there is then double vision This 

j)orsistH so long as the defect of association continues, or so 
long as the habit of mentally suppressing the image of the 
faultily directed eye is not acquired 

In the absence of any nerve lesions, centr il or other, 
interfering with their associated movements, the eyes 
continue throughout life to respond equally to the stimuli 
which cause tluso movements, e\tn when, owing to a 
visual defect of the one eye, binocular vision has become 
impossible It is otherwise, however, witli the ]>roj)er 
co-ordination of convergent movements These arc 
primarily regulated by the uneonse lous desire for binocular 
vision, and more or less firmly asseie lated with accommeida 
tion When one eye becomes blind, or when binocular 
vision for either reasons is lost, the impulse is gradually, as 
it were, unlearnt This is the cause of divergent concomitant 
$(fvint Under somewhat similar conditions a degree of 
convergence, wlueh is in excess of the re<iuircments of 
fixatKjn, may bo aequiied from different causes Ihis 
give s rise to ccmverqent concomitant st/mnf 

11 Taking each eye as a single organ, we find it to be 
subjtet to many disease s In sejine eases both eyes may 
Ik? afteeted in the same way as where the local elisease is a 
manifestation of some general disturbance Apait from 
the fibrous coat of the eye, the sclera, which is little premo 
to disease, and the e xteinal muscles and other adneva, the 
eye may be leioked upon as composed of two elements, 
(a) the dioiitnc media, and (h) the jiarts more eir less 
diitetly oonneeUd with jiercejition Pathedeigical condi 
tions affecting eithe i of these elements may interfe re with 
sight 

(a) The dioptric media, or the transparent portions which 
are eoneerned in the tiansnussion of light to, and the 
formation of images ujion, the letina, are the following — 
the cornea, the aeiueous humour, the crystalline lens, and 
the vitreous humour Loss of transparency in any of the se 
media leads to blurring of the letinal images of external 
objects In addition to loss of transparency, the coinea may 
have its curvature altered by pathological processe s This 
necessarily cause s imjierfeetion of sight Ihe eiystalhne 
lens, on the other hand, may be dislocated, and thus cause, 
image distortion 

(i ) The transparency of the cornea is mainly lost by 
inflammation, which causes either an infiltration of its 
tissues with leucocytes, or a more focal, more destructive 
ulcerative process In the process of repair the loss of 
substance sustained in the latter ease is made good by 
c leati leial tissue This newly formed tissue is always iii 
transparent, and remains so, except m very young children, 
in whom it gradually, to a gieat extent, clears up, owing 
to the more rapid and more complete tissue changes of 
early lift Ihe in transparency caused by a mere infiltra- 
tion generally clears away in the course oi time, though 
often not entireh The process of clearing is usually 
associated with the formation of blood-vessels in the 
cornea Tliese eventually also undergo absorption A 
vascularization of the cornea generally also aecomiianies 
ulceration, and is, indeed, often a necessary pait of the 
process of reparation According to the position occupied 
i>y the cicatrix following a corneal ulcer, and to its extent 
and density, is the dt gree of the resulting visual defect 
Centrally placed intranspaiencies, which cover the pupil, 
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are relatively the most disturbing The larger losses of 
substance, even though marginal, may interfere greatly 
with sight, by causing changes m the comcal curvature 
This IS principally the case where Hie cicatricial tissue 
yields to the intrawular pressure before consohdation, and 
I gives rise to partial staphyloma of the cornea The same 
yielding may be met with, though rareljf, where there 
lias been an excessive degree of infiltration alone Comeal 
ulcers, which perforate, lead not infrequently to hernia of 
the ins, a portion of which then becomes incorporated 
in the seal A special form of corneal opacity is what la 
called pannus This consists of a more or less dense 
development of sujierficial blood-vessels, offshoots of the 
conjunctival arteries and veins, with some infiltration of 
the outer layers of the cornea Pannus is a frequent 
aecompamment of trachoma^ a chronic destructive form of 
conjunctival inflammation A somewhat rare condition 
of the cornea, by which, without any inflammatory symji^ 
toms, a marked change m its curvature is slowly produced, 
is what is called conical lornea The pathology of thia 
condition is unknown Piimaiy tumours of the eornca^ 
are exceedingly rare 

(ii ) In transparency of the aqueous humour is always due 
to some exudation This comes cither from the ins or Ihe 
ciliary jiiocessts, and may be blood, pus, or fibrin An 
exudition in this situation tends natuially to gravitate to 
the most dopendLiit pait, and, in the case of blood or pus, 
IS known as hypluvnia or hypopyon 

(ill ) Intianspareney of the crystalline lens is technically 
known as catarait C^it iract may be idiopathic and 
uncomplieated, or trauinatu, or secondary to disease m 
the deeper jiarts of tlu tyi The modified epithelial 
stnietuic of which the kns is compostcl is always being 
added to throughout life The older portions of the lens 
are consequently the more central The y are harder and 
less clastic This airingernciit seems to predispose to 
difhculties of nutritiein In many pcojile, in the absence 
altogether of general or local disease, the transparency of 
the lens is lost owing to degene ration of the incomjiletely- 
nourished fibres This idiopathic ratal act mostly occurs 
in old people, hence the teim senile cataract So-called 
senile cataract is not, however, necessarily associated with 
any gcneril senile changes An idiopathic uncomplieated 
cataract is also met VMth is a congenital defect due to 
faulty dcvelojiment of the crystalline lens A particular 
and not uncommon form of this kind of cataract, which 
may ilso develop dining infancy, is lamellar or zonular 
cataract I his is a partial and stationary form of cataract 
in which, while the gi eater part of the lens retains ita 
transpaicncy, some of the lamellae are intransparent 
Irvuinatu cataract occuis in two ways by laceration or 
rupture of the lens eaiisule, oi by nutritional changes 
consequent upon injuries to the deeper structures of the 
eye The tiaiisparcncy of the lens is dependent upon the 
integrity of its capsule Penetrating wounds of the eye 
involving the capsule, or rupture of the capsule from 
severe blows on the ej c without perforation of its coats, 
are followed by rapidly developing cataract Severe non- 
penetrating injuries, which do not cause rupture of the 
capsule, are sometimes followed, after a time, by slowly- 
progressing cataract Secondary cataract is due to abnor- 
malities in the nutrient matter supplied to the lens owung 
to disease of the ciliary body, choroid, or retina In some 
diseases, as diabetes, the altered general nutrition tells in 
the same way on the crystalline lens Cataract is then 
rapidly formed All eases of cataract in diabetes are not, 
however, necessarily true diabetic cataracts in the above 
sense. Dulocations of the lens are traumatic or congenital 
In old standing disease of the eye the suspensory ligament 
ma} yield m part, and thus lead to lens dislocation The 
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lens IS practically always cataractous before this takes 
place 

(iv ) The vitreous kMnour loses its transparency owing to 
exudation from the innnmed ciliary body or choroid The 
exudation may be fibrinous or purulent , the latter only 
as a result of injuries by which foreign bodies or septic 
matter are introduced into the eye, or in metastatic 
choroiditis Blood may also be effused into the vitreous 
from rupture of retinal, ciliary, or choroidal vessels The 
pathological significance of the various effusions into the 
vitreous dcjiends greatly upon the cause In many cases 
effusion and absorption are constantly taking place simul 
taneously The extent of possible clearing depends gicatly 
ui>on the preponderance of the latter process 

(d) Inflammations of the uveal tract, the ins, ciliary body, 
and choroid, aie of common occurrence Inflammations 
of the iris (intis), the causes of which aic numerous, may 
lead, when untreated, to serious constciuences This is 
owing to the tendency towards adhesions being formed by 
the consolidation of plastic exudation Ixjtwccn the posterior 
surface of the iris and the lens c ii>sule These so-called 
sf/nerkice, besides interfering with tlie free movements of 
the pupil, may introduce nutritional difficulties, especially 
in the case of recurrent attacks of inflammation Inflam- 
mation of the ciliary body (r^chtin) leads to effusion into 
the anterior part of the viticous It nuy coexist with 
iritis (trido-cf/( hits) oi with inflammation of the choroid 
(t horoidchct/clitis) TJio most seiious foim of indo cyclitis 
IS that which may follow jienetrating wounds of the eye 
Under certain conditions this kads to a similar inflmi 
niition in the other c\c This so called sympathetic 
ophilialmiiis is of \ malignant type, cuising destruction 
of the sympvthizing eye Choroidal inflammations arc 
generally patchy, vaiious foci oi inflammation lieing 
scattered over the choroid These patches may in course 
of time become mort or less confluent The cffci t upon 
vision depends upon the extent to whuh the external oi 
percipient elements of the retina become invohcd It is 
especially serious when the more centred portions of the 
retina are thus affected (clwroido-retinitis eentiahs) 

X jieculiar and grave pathological condition of the 
eye is what is known as glaucoma A ch iractci istic of this 
condition is increase of the intra ocular Unsion, which has 
a deleterious effect on the oi»tic neivc tnd and its rami 
fications in the rctin«i The cause of the rise of tension 
IS partly congestive, jiartly mechanical The effect of 
glaucoma, when unticatcd, is to cause ever increasing loss 
of sight, although the time occupied by the process before 
it leads to complete blindness vanes within such extra 
ordinarily wide limits as from a few hours to many years 
The uveal tract may be the site of sarcoma 

The retina is subject to inflammation, to detachment 
fioin the choroid, to hamorrhages from the bloodvessels, 
and to tumour Kctinal inflammation may jinmanly 
atfcct either the ncive elements or the connective tissue 
liamewoik The fornur is usually associated with some 
gcneial disease such as albuminunx or diabetes, and is 
bilateral The tissue changes are (edema, the foimation 
of exuditive patches, and haemorrhage Where the con 
nective tissue elements arc piimarily affected, tin con 
dition is a slow one, similar to scleiosis of the central 
nervous system The gradual blindness whuh this causes 
IS due to compression of the retinal ner\c cicmentb by 
the connective tissue hyperplasia, which is always asso 
ciated with characteristic changes in the disjxihition 
of the letmal pigment This retinal sclerosis is conse 
quently geneially known as letimtis pigmentom, a discast 
to which there is a hereditary predisjiosition Beside*- 
occurring during inflammation, hemorrhages into rtu. 
retina are met with m phlebitis of the central retimil ^eln 
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which 18 almost invariably unilateral, and in certain 
conditions of the blood, as pernicious annenua, when they 
are always bilateral 

The optic nerve is subject to inflammation (optic neuritis), 
and atrophj Double optic neuritis, affecting, however, 
only the mtia ocular ends of the mr\(s, js an almost 
constant accompaniment of brim tiimoui 1 lulatcril 
neuritis has a different cansition, d(pt ruling upon an 
inflammation, mainly penueuntic, of the iu.rve in the 
orbit It 18 analogous to penpluial luflammition of 
other nerves, such as the third, fouith, sixth, and seventh 
cranial nerves ^ ) 

Pathology of Plants.— Phytopathology com 
prises our knowledge of the symptoms, (ouisc, ( uists, and 
lemedies of the malulies whuh thruitiu tin life ol j>lants, 
or which result m abnoimalitics of stnutnu that are 
regarded, whethtr dinatly iniuiious or not to lih, is uii 
sightly Ol nndosii ibh In its system itmd fouii, is a 
branch of botanical study , it is of rcc eiit d ite, ind, is now 
understood, the subject first receni d spt cial attention about 
1850, when the nature of parasitism lx gaii to be intelligible 
but miny disjointed referent* s to diseased conditions ol 
]»lants bad appeared long before this The existence of 
blights and mildews of c( rials had bteii observed and rt- 
eordeel in \iry ancient times, as witness the Bible, wluro 
half a elo/en lefcienccs to sneh scourges ofcur in tlu Old 
Testament aloiu Tlie (juehnne nitiiii of wheat lust was 
known to Aiistotlr about 150 n e , and the (lieeks and 
Homans knew tlus( epulemus wdl, their plnlosoplicis 
having shrewd sjx till itions is to cuises, while the jaople 
held chai letoiistu supi rstitions reguding tlu in, winch 
found vent mtlu dedication of speciil festivals ami deities 
to the pests Pliny knew that flies erne i go fiom g ills Tlu 
few records during the Middle Ages ai( bonu out by what 
IS known of fumnes and pestiknee Shak(sp( ues refei 
ence in Aim; Lear (Act III, sc 4) may bt (jiioted as 
cviming icquaintanee with mildew m tlu 17th century, 
as also the interesting Houon liw of Lovcido (1600) 
Malpighi m 1679 give excellent hgiiies and ufoiints oi 
leaf rolling and gall insects, and (Jrew in 166J (rpully 
good dcsciiptions of i leaf mining cateqnllii During 
the 18th centiiiy inoie aradeniu treatment of tlu snbjtet 
began to leplace the scittirid noUs llihs (17J7-11) 
discussed the rotting oi vvouruls, cxnkds, JLc , but mueli 
hid to be done with tlu murosco|H beioie iny nil i)ro 
gross was possible, iiul it is easily intelligible tint until 
the theory of nutrition of tlu higher plants hid l)een 
founded by the vvork oi Ingcnlumss, Prusthy, and Do 
Saussnre, the wiy v\as not evtn pre])ai(d for aeeiiiate 
knowledge ot eiyptogimie i)aiasites and the disc ises they 
induce Even in I8dJ Turpin, and a far Ixtttr observer, 
Unger, regaiddl jiaiasitic fungi as diseasid outgrowths ot 
tho plants tliemsidvcs, vuws fiom which Mcyen (1837) 
and behleuhu (18 tO) had not yet eseajxd We ean do 
no more thuireiei to the tie itis< s of Witgmann (1839), 
Meyer (1841), Haspail (181:6), Kuhn (1859), and other 
books as showing the interest the new sub)ect was iwaktn 
ing, but tho rtHidei vmU find an admirable summary of 
what vvis known in 1854 m Berkeley's articles in tho 
Ganlen^r^H Chotmle of that year It was not till De 
Bary (1866) iiiido known the true nature of ])arasitic 
Fungi, kiseel on his researches between 185]~61, tint tlu 
vast (loinain of epidemic diseases of plants w is opened 
up to fruitful investigation, and bueh modern tieatises 
as those of Frink (1880 and 1895), normer (lb8G), 
Kirclmer (1890), were giadually made possible 

The proper study of plant pathology involves knowledge 
of the physiology of plants — i e , of the normal relations 
of plants to the eiivironmenc, and of the normal internal 
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structure and woikuig of the organism itself It caoHp^ot 
l)c too stiongly emphasized that imthology — disease — is 
abnormal physiology, and that the commonest misapprchcn 
sioiiH and blunders arise from ijporauce of this, and of thi 
simplest ])niitipleH of physiology It is true, the boundary 
lines between noimal physiology — t e , health — and disease 
are not fixed, and are often difheult to draw, but all oui 
knowledge points to the conclusion that the statement, 
Disuise IS ill health, is not a mere matter of words, but 
expi esses the f u t 

Plant pithf)logy embracip|»everal branches of study, and 
may In (onvuuently divided as follows 

1 The obs( nation and accurate des( rij»tion of symptoms 

( Duvfiums) 

2 The study of causes or age lu its inducing disease 

S The ]ua(ti(e of ])ic\inti\e uid leniedial measures 
{Tiitiapeufita) 

In ])lants, howtvir, flu ^^ym 2 ^tonlR of JtseasL .ue apt to 
exhibit theinselvis in a \ciy gcnei il iiunnci Our j)er 
(0[>tions dilh Kiitiate hut impcrftctly syin]>toms which are 
due to VI ly dillv^n nt causes and ica< tions, probably because 
the oigiiii/ation ot the jilant is so much less highly 
sjHu lalizi d than th it ol highc r animals The y c llowing and 
subse(jueiit casting of haves, lor instance, is a vtiy general 
symptom of disease in pi Hits, and may be inclueed by 
drought, cxticmes of teiu])ei ituii, insiiflu ic nt oi excessive 
ilhiimnation, excess of witci at the roots, the action of 
]ui isitie lungi, insn ts, woims, tO , oi of poisonous gases, 
111(1 so loith, and extieme c lution is nceessaiy in dealing 
with amateiii descriptions ot sudi syni]>toms, es^Kcnlly 
when the untiained eye lus tikcn no cogmzamc ot, or has 
only vaguely obsirNcd, the iiumcious collateral eircuin 
stancisot tin (asc It is ehic tly clue to these dithculties 
that nmst woiks on jilant pithology, wliicli classify the 
Hui)jc(t ac(()iding to the causes, themsdves often iniiier 
fee tly uud(ist(jod hue sudi vague ini[iiessioiis on the 
reader It should Im legaided is the distiiut um of 
future woikcis to jaitect a system whereby d issiticiti on 
of symptoms IS possible , loi, il t hough lemedul mcisuies 
must alwajs eltpcud on th( unde istiiidiiig of the causes 
at work in elistusi, the i itioiitil dassifie vtion of symptoms is 
neei ssaiy to diieet attention to tin probable couise of events 

The of may lx provisionally dasHiheel 

som what as follows, but it m ly be lem irked it tlie outset 
that no one of these pioximal eiiises, oi agents, is evei 
soli ly responsible and it is xeiy easy to err in attributing 
a disc isimI eonelitioii to any ot them, unless the relative 
importance of piimaiy and sulMwliuate agencies is dis 
eoverihle loi iiistanee, a Fungus tpideiuie is impossible 
unless the dimatie eonditions ai( such is to favour the 
disjuisil ind germination of the 8])oies, and when plants 
ire killed ott owing to the suporsatuiation of the soil with 
watii, it IS by no means obvious whether the excess of 
witer and dissolved materials, or the exdusion ot oxygen 
ft 0111 the loot hails, oi the loweiing of the temperature, eir 
the^ aeeumulatiou of foul piodurts ol decomposition should 
be jait into the foregiound In every case there are chains 
of eaiisalion eoneeined, and the same faetois will be 
ditfeiently grouped in diffeient cases 

Bearing m mind these precautions, we may classify the 
proximal cans d agents ol disease as — 

1 External agencies 
\ Nonliving 
a Mate rial 

1 Physiuil — 

Soil 

Watei 

Atmosphere 
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2 Chemical — 

Soil 

Water £ 

Atmosphere 
h Non material — 

1 Temperature 

2 Illumination 

3 Other agencies 

B Living 

a Animals 

1 \ ertebrata 

2 Invertebrata 
Plants 

1 Phanci ogams 

2 Cryj)togams 
II Internal agencies 

While such a elassificAtion may servo its purpose as a 
sort of index, it must be confessed that the limits of its 
usefulness aie soon reached In the first place, the so 
called “ internal eauses ” of dise ase is probably a mere 
phiase eovciing our ignorance of the factors at work, and 
although a eeitain convenience attaches to the distinction 
between those eases whore tender breeds of plants a})j)ar 
ently exhibit intcinal predisposition to sufler more readily 
than otlicis fiom paiisites, low temixratures, excessive 
growth, lie — as is the case with some grafted plants, eulti 
vated hybrids, »!( — the mysteiy involved in the i^hiase 
“ intern il causes” only exists until we find what action of 
the living or non living environment of the essential 
mechanism of the j)Knt has upset its ef|uilibrium 

I Passing to the recognized (dternal ageiicies, the 
physical eonclitionot the soil is a fruitful source of disease 
Il too closely jiicked, the soil pai tides piesont nieehanical 
obstacles to growth, if too retentive of moistiiie, the root 
hairs sufifei, as already hinted , if too open oi ovei diained, 
the plant succumbs to drought All tliose piopeitns C)f 
soil known as texture, porosity, depth, inehnation to the 
horizon, ile , ire eoncerned htie Many maladies of plants 
are tru cable to the chemical composition of soils — e g ^ 
deficiency of nutiitive salts, especially nitrates and jdios 
pliates, tJie i>resenee of poisonous salts of non, copper, 
Ac , or (in the soil about the roots of trees in towns) of 
coal gas, and so forth But it is woithy of speeial atten 
tion that the mere elitmieal composition of agricultural 
and gaielen soils is, as a rule, the least important feature 
about them, poiuilar oi)!nion to the contrary notwithst ind- 
ing Oidmary soils will almost always provide the neces 
sary chemical ingredients if of projier physical text me, 
depth, tic But, as showing how impossible it is sharply 
to classify the factors concerned, the absence of nitnfying 
bacteria, of humus constituents and mycorrhiza Fungi, of 
earth woi ms and other organisms which beneficially alleet 
plants, may decide the question of heiltli or disease of 
plants in soils otherwise admirably suited to them (see 
articles lUNc i, and Bacteiiioloc y Mnzonigcetes) 

As regards watcr^ its deficiency or excess is a relative 
matter, and although many of the minor maladies of pot- 
plants in windows and greenhouses controlled by amateurs 
depend on its misuse, water alone is probably never a 
primary cause of disease Its over supply is, however, 
a frequent cause of predisposition to the attacks of ])ara 
sitic I ungi — e g , the damping off of seedlings — and in satu 
rated soils not only are the roots and root hairs killed by 
asphyxiation, but the whole course of sod fermentation is 
altered, and it takes time to “ sweeten ” such by draining, 
liecause not only must the noxious bodies be gradually 
washed out and the lost salts restored, but the b^nce of 
suitable bacterial and fungal life must be restored 

The atmosphere is a cause of disease m the neighbour- 
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hood of chemical\rorkB, large towns, volcanoes, <lc , in so 
far as it carries acid gases and poisons to the leaves and 
roots, but it IS us«|l to associate with it the action of 
excessive humidity vAEjh^h brings al)out those tender watery 
and more or less etiolated conditions which favour i)ara 
sitic Fungi, and diminish transiuration and therefore nutri 
tion It 18 customary to speak of the disastrous effects 
of cold winds, snow, hail and frost, lightning, &c , under 
the heading of atmospheric influences, i^hich only shoi^s 
once more how impossible it is to separate causes in 
dividually 

Turning to the imn-nuLtervcd extey^mil aqenfs^ probably no 
factors are more responsible for ill health in plants than 
temperature and light Evtry jilant is constrained to 
carry out its functions of gi rmmation, growth, nutrition, 
reproduction, ikc , between certain limits of temperature, 
and somewhere between the extremes of these limits each 
function finds an optimum temperature at which the work 
ing of the living michineryis at its best, and, other things 
being equal, any great departure from this may induce 
jiathological conditions , and m uiy disasters are due to the 
failure to provide such suitable temperatures — eq^ in 
greenhouses where plants requiring veiy diflfennt optimum 
tempt ratures and illumination art kejit together > qually 
disastrous are those climatic or stasonal changes which 
involve temperatures m themselves not excessive but in 
wrong sequence how many more useful plants could be 
grown m the open in the United Kingdom if the detep 
tively mild springs wire not so often followed by fiosts 
in May and lunt ’ The indirect tlFtcts of temperature 
are also important Tret s, of which the young buds are 
“nipped^’ b} fiost, would frcqiuntly not suftt r material 
injury, were it not that the small frost cracks atrve as 
points of entry foi Fungi , and numerous cases are known 
where even high temperatures (an be endured on rich, 
deep, retentive soils by plants which at once succumb to 
drought on shallow or non retentive soils Nay, even on 
similar soils, a given plant may die where the surface is 
“caked,” and live if the surface has been will stirred, 
again bringing out the complex interaction of various 
factors 

All chlorophyll jdants require lufhty but in very different 
degrees, as exemplified even in the United Kingdom by 
the shade bearing beech and yew contrasted with the light 
demanding larch and birch , and as with temperature so 
with light, every plant and even every organ has its 
optimum of illumination The “ drawn ” or etiolated con 
dition of over shaded plants is a case in point, though here 
again the soft, watery plant often really succumbs to other 
disease agents — e q , parasitic Fungi — supervening on its 
non resistant condition 

Animals and plants as agents of disease or injury form 
part of the larger subject of the struggle for existence 
between living organisms, as is recognizid even by those 
who do not so readily apprehend that diseased conditions 
in general are always signs of defeat in the struggle for 
existence between the suffering organism and its enviion 
ment, living and non living Indi ed, a com])rehensive 
definition of disease generally would be Variations in 
directions which threaten the existence of the patient 

The Vertebrata come within the scope of our subject, 
chiefly as destructive agents which cause wounds or devour 
young shoots and foliage, <kc Rabbits and other burrow 
mg animals injure roots, squirrels and birds snip off buds, 
horned cattle strip off bark, and so forth It is among 
the Invertebrata that epidemics of destruction are referred 
to, though we should bear in mind that it is only the 
difference in numerical proportion that prevents our sjicak 
mg of an epidemic of elephants or of rabbits, though we 
use the term when speaking of blight insects, there is 
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litflc consistency in the matter, as ii! is usual to speak of 
an in\asion or scourge of locusts, caterpillais, Insect 
injuries are ver^ \ariLd m degree and in kind Locusts 
devour all before tlicm^ caterpillars defoliate the plant, 
and necessitate the premature utiliration of its reserves 
other insects (<*<7, (haphohtha) eat the bu(K, or the r<x)ts 
{e q ^ wirewoims), and so maim tlie plant that its foliage 
suffers from want of watci and assimilation is diimnishcd, 
or actual withering follows Many ij>hidts, Ac, punctuii 
the leaves, suck out the mp uid induce \auous local 
deformations, arrest of giowtl]i, ]aishilar swellings, Ac, 
and if numerous all the evils of ddolution may follow 
Others {e q , miners) tunml into the !t it paumhjina, and 
so put the assimilating areas out of iction u\ anothei wa} 
It should be remembered that i single coin])kto defoliation 
of a herliareous annual may so me ipaeit itc tlu assimila 
tion that no stores are a\ailabK for seeds, tubers, Ac , foi 
another year, or at most so little tint feeble pi nits only 
come up In the case of a tree mattirs run some whit 
differently most large trees in full foluge hue fai nioic 
assimilatory surfaic than is iintiudiately ncetssaiy, and if 
the injury is confined to a single }ear it may be a small 
event m Iht life of the trti, but if rejKated tin ciinbmin, 
bud stores, and fruiting may all siiffci Many lane of 
beetles, moths, dc , bore into bark, and iiqure tin canibiimi, 
or even the wood and jutli, in addition to direct in]iii}, 
the intorft rente with the transpiiation dirrent and the 
access of othi r parasites through the wemnds iic ilso to be 
feared in piopoition to the miinbeis ot inserts at work 
Various local hyperti opines, me hiding galls, nsult liom 
the increased growth of young tissues nritatul b\ the 
punctures of insects, or b^ the j^resdue of (ggs 01 iir\a 
left behind They may occur on ill pirts, buds, lca\ts, 
stems, or roots, as shown by the nnineious spines of 
Cqnips on oak, Ffu/l/oana on vims, Ac The loi d 
damige is small, but the geneial injury to assiinil ition, 
absorption, and other fnmtions may be iinjiorUnt if tlie 
numbers increasi In addition to insects, larions kinds 
of worms, rnolluses, Ac , an soiiu times of imjioitanK as 
jMsts The so c died cel worms 1111} do iin 

mense damage on loots and 111 tlio giains of ccreils, uid 
every one knows how predatory slugs and snails aie 

Plants as igents of damage and disease may be duided 
into those larger foi ms which as weeds, epiphytes, and 
so forth do injury by dominating ind shading more 
delicate species, or by gradually exhausting the sod, A( , 
and true paiasites which actually live on and in tlu tissues 
of the plants It must be reimmlx'ied that jdiuierogams 
also include pansitie sjKcies — cc/, (^unrufay Loinnthns, 
Ytmim, TkewiUy Ehi)uwtlni\ Ac — with \ari()iis capacities 
for injuiy These enemies aie as a ink so conspicuous 
that wo do not look on tlieir deprfditions as diseases, 
though the gradual deteiioration of hay undei tlu ex 
haustiiig effects of root pirasites like IlUnuinfhus^ and the 
onslaught of Cu'ifuta when unduly abundant, should teach 
us how uninqiortaut to the definition tlu (question of size 
may be Weeds often do as much damage indirectly as 
directlj If glass and herbage an grown in orchards, they 
may increase the moistures and sliaclo which favoui certain 
huiigi at one season, and dry up the sod over the finer 
roots of the tixcs at another, as well as compete with these 
for nutritive salts On the other hand, the action of such 
weeds in cheeking the development of surface loots has 
been claimed is advantageous, and it is evident that the 
nature and composition of the weed herbage in different 
localities may afiect the matter 

It IS, however, among the Fungi that we find the 
most disastrous and elusive agents of disease Faravttc 
Fungi may be, as regards their direct action, purely local 
— e g , Schinzuif which forms gall like swellings on the 
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rootH of rushes , Gy'hiruisporangnimy causing excrescences 
on juniptr sterns , numerous leaf Fungi such as Pwcctnta, 
Septoria^ ilc, causing yellow, brown, or black 
spots on leaves , or IhUUiiqo in the anthers of certain 
flowers In su(h cams the immediate damage done 
may ht slight , but the effects of jirolonged action and 
the summation of nuuKrous attacks at numerous promts 
arc (jften enormous, certain of these leaMiseases costing 
millions Ht( rling annually to some planting and agiicultural 
communities In other casts the lungus is virulent iud 
ram[»ant, and, instead of a local effect, rxerts a generd 
destnntne action throughout the jilant— rr/, Pythium^ 
which ciuscs the “damping off” of seedlings, rc.cluemg 
them to a [>utnd mass in a few hours, and Phytophthma, 
the age lit of the potato disease Many I ungr, m them 
selves not vei y aggressive, slowly bring about import uit 
and far reaching secondary effects Thus, many liymeno 
inyte tes (Aguies, PolyjKirei, eke) live on the wood of 
tree s This wood is in gieat part alrc idy dead substance, 
but the mye ilium griclually invade s the vessels occupied 
with the transmission ot wate i ui) the trunk, cuts of! the 
euiient, and so kills the tree , in other cases such hungi 
ittaek the loots, and so induee rot and starvation of 
oxygen, le suiting m “ fouling ^ We may not inaptly com 
|Mirc till jaoecdiirc to various methods of reducing a 
b(Hi(g«d eominiirnty by cutting off or poisoning the wat^i 
sujiplies Nunuious lungi, though conspicuous as j>ara 
sites, e iiinot be saiel to do much inehviduil iu)ury to the 
host The e vtiaouliiury malfoiin xtious known as “ Witchc s’ 
Blooms,” ciused by the icjieated bianeliing and tufting 
e>f twigs in which the myeelium of hj.m'M tin (on birch) or 
jFndntm (on silver fir) are living, mvy be boine in con 
sichrible numbers for ycais ivitliout any veiy extensive 
i[)paient jn)iiiy to the tree Again, the eiirious dis 
toitioiison the stems of nettles attacked by the uhudiuvi 
form ol the he te lei turns Pimaua crtiu/s(see IlJNei for 
He U HI eisni), oi on nui/e stems and leaves itUeked by 
thtihvfo or on the intlore se e nee of erucifeie in 

fe steel with (^yntopun^ Ae , aie not mehvidually veiy de 
stiuctive it ih the cumulitive effects of numeioUs attacks 
or of extensive e])ideinus which eventually tell Some 
Veiy ( 111 lous details aie observable in these c<ises of mal 
formitioii hen instaiiet, the ^hadiunt hlatitiurti lust 
u felled to causes the new shoots to differ m direction, 
dm ition, and anangemeiit, and even shajie of foliage 
lt 4 Lves fiemi the^ normal, and the shoots of hnphoihm 
infested with the leidia of Uiomyces piv depait so much 
from the run mal in apinaranee that the attacked jilants 
have bLcii tiken foi a different sjiecus bmulaily with 
Ai}nnom infested with Pucctnux and Vacctmum with 
(Uif yptoymn, and many other cases of deformations due to 
hypeitie)[)liy or atioi»hy lustanees of what we may term 
toleniteel jiarisitisiii, where the host plant seems to aeconi 
mexlite itsi If very well to the iircseriee of the Fungus, pay 
ing the tv\ it e \te)i ts and nevertheless not succumbing but 
maiugiiig to piovide itscjlt with sufheient inateiial to go 
on vviili, are not rire, and theso seem to lead to those 
c ises v\litie tho mutual accommodation lietwcen host and 
guest has been cm ltd so far that each derives some 
bene ht iioin the assoiiation — symbiosis (set FuNCii) 

If The luuh of di^fose due to these vaiious agencies 
art vci) different A plant maybe diseased as a whole, 
because neaily all its tissues aie in a morbid or patho 
logical eoiidition, owing to some Fungus pervading the 
whole —i (f , Pythium in se edhngs — or to a poison diffusing 
fioni cell to cell, in the ease of unicellular jdants — ceje, 
an alga infested with a Chytiidium — indeed, matters can 
hardl} l>o otherwise But the case is obviously different 
where a plant dies because some essential organ or tissue 
tiact has been destroyed, and other parts have suffered 
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because supplies are cut off — e </ , when {he upper parts of 
a tree die off owing to destruction of the roots, or to the 
ringing of the stem lower down, and consequent mterfer* 
ence with the transpiration current In a large number of 
cases, however, the disease is purely local, and does not 
itself extend far uito the organ or tissue affected , eg , when 
an insect punctures a leaf at some minute point with its 
proboscis or ovipositor, killing a few cells and irritating 
those in the immediate neighl^urhood , or when a knife 
cut wounds the cambium, which soon eoveis up the injury 
by means of callus , or when a Fungus such as Uromycee 
infects a leaf by way of a stoma, the myeelium not spread 
ing more than a few millimetres round the point of entiy 

Attempts have been made to classify diseases according 
to the organs or tissues attacked— to speak of leaf diseases, 
root diseases, timlici diseases, diseases of the bark, and so 
forth Neither these nor any arrangement according to 
the functions deranged have proved satisfactory, and it is 
doubtful if in any circumstances phiases like “general 
functional disease,” diseases of the absorptive organs, or of 
the respuxtory organs can lie usefully employed m plant 
pathology, the various orgins and functions of plants Ixing 
too vaguely marked off one from the other Current 
terminology is resiionsiblt in pirt for some confusion of 
thought in other directions. Strictly sjieaking, wheat rust 
18 not a dis( ase, but a symptom betraying the presence of 
a disease indue ing I ungus , similarly, chlorosis is a 8 ymi)> 
tom of iin|)erfect chlorophyll pioduetion In both cases 
the fundamental disease itself consists in the starvation ot 
the cell proto])lasm of carbohydrates, lu the one case lie- 
cause the paiasite steals them as fast as they are made, 
in the other because the machinery is too mqierfect to 
make them 

11 a mass of living plant tissue is cut, the first change 
observed is one of colour the white “ flesh ” of a potato 
or an a])ple turns brown as the air enters, and closer 
examination shows that ceU walls and contents aie alike 
affected The cut cells die, and oxidi/ed products are 
concerned in the change of colour, the brown juices 
exuding and soaking into the cell walls The next change 
observable after boine hours is that the untouched cells 
below the cut glow larger, push up the dead surface, and 
divide by walls tangential to it, with the formation of 
tabloid cork cells The layer of cork thus formed cuts out 
the dead debris and serves to protce t the uninjured cells 
below Such litaling by cork formation is ‘iceoinpanied 
by a rise of tempeiature the active growth of the dividing 
cells 18 accompanied by vigorous metabolism and respira 
tion, and a state ot “wound fever” supervenes until the 
healing is completed The phenomena dcseiibed occur in 
all casts of cicatrization of wounds in nature — eq^ leaf 
tissue, young stenis, roots, Ac , when cut or pie reed by 
insects, thorns, and so forth They are concerned in the 
occlusion of bioken twigs and of falling leaves, and it is 
from the actively glow ing “callus” develoind at the surface 
of the wounded tissues of cuttings, buddings, prunings, Ac , 
that the healing and renewal of tissues occur of which 
advantage is taken in the practice of what might well be 
te nned plant surgery A third phenomenon observable in 
such healing tissues is the increased flow and ace umnlatioii 
of plastic materials at the se at of injury The enhanced 
metabolism creates a current of draught on the supplies 
of available food stuffs around The phenomenon of 
irritability here concerned is well shown in certain cases 
where a jiarasitic organism gains access to a cell — ce/, 
Pleotrachelus causes the invaded Pilobolus to swell up, 
and changes the whole course of its cell metabolism, aiiei 
similarly with PloLsywdiophora in the roots of turnips, and 
many other cases 

Imtation awl hypertrophy of cells are common signs 
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of the presence of parasites, as evinced by the numerous | 
nialformations, galls, witches’ brooms, <lc , on disiased 
plants The now well known fact that small doses of 
poisonous substances may act as stimuli to living proto 
plasm, and that respiratory activity and growth may be 
accelerated by chloroform, ether, and even powerful 
mineral poisons, such as mercuric chloride, in minimal 
doses, offers some explanation of these phenomena of 
hypertrophy, “ wound fever,” and other iLsjionses to the 
presence of irritating agents Still further insight is 
afforded by our increasing knowledge of the enzymes, and 
it IS to bo remarked that both poisons and enzymes arc 
very common in just such jiarasitic Fungi as induce dis 
colorations, hypertrophies, and the death of cells — e g , 
BotiytiSj Ergot^ <kc Now it is clear that if an organism 
gams access to all parts of a plant, and stimulates all or 
most of its cells to hypertrophy, we may have the latttr 
b having abnormally — ? e , it may be diseased throughout 
and such actually occurs m the case of hupkoihia pervaded 
with Uiomyces pui^ the presence of which alters the whoh 
aspect of the host plant If such a general parasite carries 
Its activities further, every cell may be killed and the plant 
forthwith destroyed — e g , Phytophtkora m [jotatocs If, 
on the other hand, the irritating agent is local in its action, 
causing only a few cells to leact, we have the vaiious 
pimples, txeiescences, outgrowths, <fec , exhibited in such 
cases as Ustilago Maydts on the mai/e, various galls, 
witclus’ brooms, <lc If, again, a few cells an killed on 
one side only of a young oigan, they and their progeny 
cm no longer take part m growth, and bO the still active 
< ells on the other side of the organ push the newly forming 
tissues ovi r to the arrested side, as in lily buds deformed 
by cun ant leaves pierctd by mites, pine shoots 

contoit d by Ccponva pimtoryuam^ <Lc 

It must not bo overlooked that the living cells of the 
plant nact upon the parasite as will as to all extern il 
ugi ncies, and the nature of disease betomc s intelligible only 
if we bear in mind that it consists in such altc red m< ta 
bolism — deflected physiology — as is heie imjilied The ri 
action of the cells may be in two directions, moreover For 
instance, suppose the effect of a lo wiring teni|xrature is to 
so modify the mitabolism of the cells that thty fill up more 
ind nioie with wvtery sap , as the lieezmg point is i cached 
this may result in clcstructive changes, and death from 
cold may result If, on the contrary, the gndual cooling 
IS met by a corresjionding depletion of the cells of water, 
even intense cold may be sustained without injury 

Or, take another case If the attack of a parasite is 
mot by the foiination of some substanci m the protoplasm 
which IS ehemotaetically rejnilsive to the invader, it may 
be totally incapable of penetrating the cell, even though 
ciiuipped with a whole armoury of cytascs, diastatic and 
other enzymes, and poisons which would easily ovtreome 
the more passive itsistances offered by mere cell walls and 
cell-contents of other plants, the protoplasm of which 
forms bodies ehemotaetically attractive to the Fungus 
Only m some such way as this can we ex[)lain why a 
given Uredmo parasite on one sjiecics of glass is quite 
incapable of penetrating a closely-allied species, and why 
a Fungus, such as Penictlhum, one of the most pronounced 
faapiophytes known, may be trained to parasitic habits by 
artihcial treatment of the host-plants 

The various de(free8 of paroiiiUsm are to a certain 
extent explained by the foregoing In order that a Fungus 
may enter a plant, it must bo able to overcome not merely 
the resistance of cell walls, but that of the living proto 
)>lasm if it cannot do this, it must remain outside as a 
mere epiphyte, e g , FumagOy Herpotnchia^ <Lc , or, at most, 
vegetate m the intercellular spaces and anchor itself to the 
ceU walls, e g , Tr%cho8phmrm The mabihty to enter the 
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cells may be due to the lack of chemotactic bodies, to 
incapacity to form cellulose dissolving enzymes, to the 
existence m the host cells of antagonistic bodies which 
neutralize oi destroy the acids, en/ymes, or poisons formed 
by the hyph e, or even to the formation and excretion of 
bodies which ]>oisou the Fungus But oven when inside 
it does not follow that tlu lungus can kill the cell, and 
many cascs au kuoAMi A\luri tlu lungiis laii break 
through the cells tirst linis of ck fence (cell wall and 
protoplasmic lining) , but llu struggU ges s on at close 
quartois, and \aiuuis digries of lj\i>c!tio])liy, aceuinula 
tion of plastic l>odies oi si < ii_tioiis, disioloi itions, <lc , 
indicate the sufftniig of tlu still Ining all liiiall>, 
cases occur wlieie the inxaikil ci 11 so adapts iisilf to the 
presence of the intruder that life in eoiniuon — symbiosis — 
icisults 

Thi dmeminatum of plant jiai isites is faxinirtil by 
many circumstances not always obvious, wlunto an air of 
mysteiy regaiding epidemics was easily eualid in t irhir 
times The spores of Busts, Lrjsijdiea, and othci 1 iingi 
may be conveyed from pliut to plant by snails , thosi of 
tiee killing polyporei, &e , by mice, labbits, lats, At, 
which rub their lur against tlu hynu nophorc s Ikes tan> 
the spoics of Scluoftma as tluy do the pollen of tlu 
billieiiics, and flies convey the eoindia of tigot fiom 
grain to gram Insects, inileirl, art laigelj coiuirncd in 
disstmin itiiig Iiiiigi, iitlui on then bodies oi lui the 
aliiiuntiry t inal Worms bung spoils to the suifui of 
soil, ducks anil otliir buds coiivi) tluin on then iinukly 
feet, and, as is will known, wind and othci ))hvsual 
agencies aic very efheient in disst mi nation The put 
played by nun also counts lor miuh CJardtncis uid 
farm labourers convey spoits fiom one bid or held to 
another, carted soil, nunnre, Ai , ma> abound in s])ous ot 
Smuts, lusarium, Bolypoiti, ind in wkiotia, and ailiilis 
through the post and so foith of tin lanj infcetnc spoiis 
Eviry time a carpenter saws frtsh timlur with a saw 
recently put through wood attackid with dry lot, lit nsks 
infieting it with the Fungus, and similarly in jnuning, in 
piopagatmg by cuttings, A.i Nor are the Fungi tluin 
selves always passive agents, as their odours, imihinisms 
for disjunction, e]aeuIatiou, Ac , show 

The annual losses duo to ci»i(kmie j)lant discasi s attain 
proportions not easily estimatid As uguds money valiu 
alone the following ligurcs may serve in illustiation In 
1882 the United Stitts was calculated to have lost 
X40,0()0,000 to £60,000,000 fiom inscit uiii other pests 
The whiAt lust costs Austuili i £2,000,000 to £*1,000,000 
annually, and in 1801 alone iJic loss w huh Pmssia sufleRil 
from grain lusts was esUmatid at £20,000,000 steiling 
These and numeious siindai statistics had to the eon 
elusion that it is prohibit that we might jmt the a\tiag( 
annual loss the world tnduies fiom eyuckinic and otliei 
plant diseases at not less than £/ 100,000,000 sterling 

The terrible losses sustaiiud by whoh eominunities of 
farmers, planters, forcsteis, A,e , from plant diseases have 
naturally stimulated the sianh lor remedies, but even now 
the seiich is too often conducted in the spirit of the believer 
in quack medieints, although the agiicultural world is 
awakening to tlu fact that liefou an> measures likely to 
be Hueiessfurcin be attempted, the whole ehain of causa- 
tion of the disease must be investigated Ixjieiienee with 
epidemics, deaily bought in the past, has showm that 
one fruitful cause is the laying oynn to the inroads of 
some lungus or insect, hitheito hading a quiet endemic 
life in the fields and forests, large tracts of its 8i>ecial 
food, along which it may range rainyiant without cheek to 
its dispersal, nutrition, and reproduction Numerous wild 
hypotheses as to changes in the constitution of the host 
plant, leading to supposed vulnerability previously non- 
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exiHtent, would probably never have seen the light had the 
full significance of the truth that an epidemic results when 
the external factors favour a parasite somewhat more than 
they do the host, been grasfied It may be that in 
jiartieular cases particular modes of cultivation disfavour 
the host , or that the soil, climate, or seasons do so , but 
overwhelming evidenee exists to show that the principal 
causes of epidemics reside in circumstances which fa\our 
the spread, nutrition, and reproduction of the jiest, and the 
lesson to be learnt is that pn cautions against the establish 
ment of such favouring ( onditions must he sought Never 
th( kss, epidemics occur, and ])nicti(al measures are devised 
to met t the various cases and to check the ravages already 
iKsgun The [iioccdure consists in most cases in spraying 
ih( atFccti d plants with poisonous solutions or emulsions, 
or in (lusting them with tungicidal or insecticidal powders, 
or apjdymg the fumes of lethal gases lor the composition 
of the numerous lirjuids and powders special woiks must 
he consulted, but the following j^rinciplts apply generally 
The poison must not bo strong enough to injure the roots, 
leavt H, ike , of the host plant, or allowed to act long enough 
to bung about sudi inpiiy Care and intelligence aie 
I si)u lally iH edtul with (crtain insecticides such as poisonous 
gas( s, or tht opt lators m ly sufter It is worse than useless 
to a[>ply diastie leimdus if the mam ficts of the life 
history of tin [lest ire not known , er/ , tht application of 
ordiriaiy antistjitie powders to haves inside which a 
hungus, suth as a Uiedo or is growing can 

only result in failuie, and similaily it tobacco fumes, for 
instani t, au applied wIk n tlie insects ( onet rned are 
hilKTiuiting 111 the giound btneath Such ajiplications 
at the mointnt whin spoits are gtrnimating on the 
leaves, cr/, Pet(mo^}ma^ oi to tin young inyceba of 
t piphytie paiasitts, ct/, or the stuping in hot 

water of thoroughly ripe hard giains to which sjiores are 
attadied, < (/ , and tilling a greenhouse with 

hydrocyvnit acid gas when young insects are commencing 
their lavagts, c</, Itcd spider — all these and similar pro- 
cedures timed to catch the pest at a vulneiablo stage are 
intelligent and pi o(i table prophylactic measures, as has 
been re[)eatedly shown Nuimious special methods of 
preventing the sjuead of lungi, or the migrations of 
insects, or of trapping vaiious animals , of leaving infesteel 
ground fallow, or of growing another crop useless to the 
pest, <Lc , arc also to be found in the jirictic^il treatises 
More indirect methods, such as the giafting of less re 
sistant scions on more vigorous stocks, of raising special 
late^ or early varieties by crossing or selection, and so on, 
haves also met with success , but it must be nnclerstcxKl 
that “resistant’* iii such cases usually means that some 
]seeulianty of cpink giowth, eaily ripening, or other life 
ieaturo in the ] slant is lor the time being taken advantage 
of Although we are not devoid of hope that certain 
varieties may ]uc)ve inimical in other ways to Fungi or 
msc ( ts, very few of the alleged case s of “ disease resisting ” 
plants will besar seientilie examination Among the most 
interesting modern means of waging war against epidemic 
pests IS that of intrcKlucing other epidemics among the 
pests themselves — re/, the infection of rats and mite 
with disease birilh, or of locusts with insect killing 
Fungi, and signs of the successful carrying out of such 
measures are not wanting That the encouragement of 
insectivorous birds has Inen proiitable is well established, 
and it 18 otiually well known that their destruction may 
had to disastrous insect jilagucs Much can be done, in 
forests for instance, by growing mixed crops, thus avoiding 
tlie risks of ejndemics due to the rapid spread of Fungi 
over large continuous tracts of suitable host plants 

Dtseasfs <md Symptoms — The symptoms of plant 
diseases are, as already said, apt to be very general m 
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their nature, and are sometimes so vaguely defined that 
little can be learned from them as to the causes at work 
We may often distinguish between primary symptoms 
and secondary or subordinate symptoms, but for the 
purposes of classification in an article of this scope 1 
shall only attempt to group the various cases under the 
more obvious signs of disease exhibited 

1 Discolor cUtons are among the commonest of all signs that a 
plant 18 “sukly or diseased The principal symptom may show 
itself in general pallor, including all coses where the normal healthy 
green hue is replaced by a sickly yellowish hue indicating that the 
chlorophyll apparatus is deficient It may be due to insufficient 
illumination {J^tiolaiion\ as seen in gorannmis kept in too shaded 
a situation, and is then acconijianieef by soft tissues, elongation of 
inteniodes, leaves usually re duced in size, &c The laying of wheat 
IS a partn ular case I alse etiolation may occ ur from too low a 
tem})ciatur(, often seen in young wheat in cold springs Oases of 
pallor due to too intense illumination and destiuctiou of chloro 
phyll inust also be distinguislicd Chlorosis is a form of pallor 
where the chlorophyll remains in abeyance owing to a want of 
iron, and can bo euied by adding fenous salts I^ack of other 
ingndicnts may also induce chloi otic e onditions Yellowing is a 
common sign of water logged loots, and if accompanied by wilting 
may bo duo to drought Over tranHj)iration in blight wintry 
weather, when the roots aie not absorbing, often lesults in 
yellowing In othei cases the presence of insects, lungi, or 
})oi8ons at the roots may bo looktd for yf/fcmiwi, with whuh 
vaiitgaUd foliage may bo considejed, concerns a different set 
of (diiK(H, still olmtiiiL, and usually legaidtd as internal, though 
ox|)eiiniciit8 go to show that some variegations aie infectious 

2 Spoiled Lcauty tic — Discoloured sjiots oi patches on leaves 
and other herbaceous parts aie common symptoms of disease, and 
often fill nisli (lues to identification of causes, though it must be 
lemembded that no shaip line divides tins class of symptoms from 
the preceding By fai the gicatti number of spot diseases are due 
tobungi as indicated by the numcious “ leaf diseases described 
but siicdi IS by no means always the case Hie spot or ])atcli is an 
area of injury, on, or in, it tin cell contents are suflcring destine 
tioii fiom shading, blocking of stomala, loss of substance, oi due it 
mechanical injuiy, and the plant suffcis m pi ©portion to the aua 
of leaf suifaco put out of action It is somewhat artificial to 
classify these diseases according to the coloui of the spots, and 
often mnK)88iblo, because the colour may diffti accoiding to the age 
of the part attacked and the stage of in)uiy attained , many 
lungi, lor instance, induce yellow sjxits which become red, brown 
or black as they get oldei, and so on White or grey spots may bo 
due to Pcrono'vporat Erysiphc CyslopxiSy EiUyloma^ and other Fungi, 
the mycelium of wlncli will be detected in the discoloured area , or 
they may bo scale inset ts, or the icsults of punctures by Red spider, 
Ac Yellow siKits, and especially bright oiaiige spots, commonly 
indicate Rust fungi or other UieJineaj , but Vliyllo^tida^ txocutmis^ 
Clantei osporxwHy ^ifnchylrtvrn, Ac , also induce similar symptoms 
Certain Aphides, Red B})idcr, Phylloxera, and other insects also 
botiay their presence by suth spots It is a very common event to 
find the early stages of injury indicated by pale yellow sjiots, which 
turn daiker, brown, red, black, &c , later — e q , Jhlophia.lViyitsma^ 
&c Moi cover, variegations deocpiivtly like these disease spots 
aie known — c g , l^enecio Kcrmpferi Red spots may indicate the 
piosoiice of Jiingi — eg ^ Polystigma— ov insects — eg^ Phytoptus 
Blown spots are chaiactoiistic of Phytophthora^ Pueexma^ &i , 
and black ones of J»usieladtum^ thixlago^ J\.hyti8ma^ &c Both are 
common as advanced symptoms of dcstniction by Fungi and insects 
Brilliantly coloui ed stKits and patches follow the action of acid 
tumes on the vegetation neai towns and factories, and such paiti 
coloured leaves often present sti iking resemblances to autumn 
foliage Symptoms of scorching owing to abnormal insolation — 
e g f m greennousos where the suns rajs aie concentrated on 
Jiartieular simiIh — and a certain class of obscure diseases, such as 
“silver leaf ^ in plums, ‘foxy leaves in various plants, may also 
bo placed here 

8 H ounds — The jinncijial phenomena resulting from a simple 
wound, and the response of the iintated cells in healing by cork 
and in the formation of t alius, have been indicated above Any 
(lean cut, fracture or bruise which injures the cambium over a 
limited aioa is met with the same resjionso The injuied cells die 
and turn brown the liv mg c ells beneath grow out, and form cork, 
and under the released prcssui c bulge outwaMs and rojK^atedly divide, 
forming a mass of succulent legenerative tissue known as callus 
Living cells of the pith phloem, cortex, Ac , may also eo ojierate 
in this formation of regenerative tissue, and if the wound is a mere 
knife cut in the “bark, the protruding lips of callus formed at 
the edges of the wound soon meet, and the slit is healed over — 
occluded If a piece of bark and cortex are tom off, the occlusion 
takes longer, because the tissues have to creep over the exposed 
area of w ood , and the some is tmo of a transverse cut sevenng the 
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branch, as may be seen in any properly pruned tree The details 
of healing by occlusion with callus must be sought in the siiecial 
works, and ate iinjiortant in order to understand the results due to 
various checks and delays in the process, which liave for their 
consequences the formation of oankers, wood rot, Hero it 

must suffice to |Kunt out that u ounds open the way to numerous 
hiingi and insects incapable of penetrating sound tinibei, and 
that their occurrence in natui'O is duo to a variety of accidents, 
breakage by wind, overweighting by snow, abrasions, lightning 
stiokcs, hail, the guauing of animals, such as mlibits, rats 
stpurrels, &c , ilio rubbing of horns by cattle and doer, and all 
kinds of minor injuiios due to small animals being among the 
(auHos Wounds may be artificially giouped under such lieads as 
the following Burrows and excavations in baik and wood duo to 
boring insects, esjiecially beetles Breakages and abrasions duo to 
wind, snow, lightning, and other climatic agents Cuts, break 
ages, &( , due to man and other vertebrate animals h rosiuus of 
leaves and herbaceous paits by ( aterpillars, slugs, earwigs, and so 
forth Frost cracks, scon hmg of bark by sun and fire, &c , and 
wounds due to plants whidi entwine, picice, oi otherwise materially 
injure trees, &c , on a largo scale 

4 Lxcresceitces -Outgrowths, more or less abnormal in character, 
are frequent signs of diseased organs liny aie due to hy}>ei 
tiopliy of young tissues, which may undcigo piofound alteiations 
subsequently, and occur on all paits of the ]dauts The injury 
which initiates thorn may be very slight in the first place — a iiicio 
abiasion, puncture, oi Iniugus infection— but the minute wound or 
othei disturbame, instead of healing over noiinally, is frequently 
maintained as a jHJienuial source of irntation, and the regenerative 
tissues grow on moiiHi after mouth or yiai alter ycui, lesuHing 
111 extraordinary outgrowths often of huge si/o and lemarkablo 
8ha})0 Lxcresi 011(08 may be divided into thosi occurimg on 
herbaceous tissues, of whieh Cnlh are wdl known examples and 
those found on tho woody stem branches, &<. , and themselves 
eventually woody, of which Burn of vauous kinds afloid common 
illustrations Among tho hiinpU st examph s of tin loiuuraic tho 
hairs which follow the initatiou of the colls by mites T heso bans 
often occur in tufts and ate so coloured and arranged that they 
were long taken for Fungi and jilaccd m tlio “genus Irtticnm 
Oecuita or galls arise by the hypcitiophy of tlie subopidcrmal 
cells of a loaf, ( oitix, Ac which has been pieit < d by tho oviposiloi 
of an insect, and iii winch tho egg is dejiosited Tin imiation stl 
u]) by tho liatching egg and its resulting larva ajipoara to bo tlio 
stiinulua to dovelopraont, and not a poison or on/ymo injected by 
the insect The cxtiaordinaiy foims, colouia and toxtuies of tho 
truo galls have always loinud soim of tho most intcusting of 
biological questions, for not only is there definite (o operation 
betwt t n a given sjiei les of insect and of plant as shown by the taels 
that tho same insect may induce galls of different kinds on difh uiif 
]>lants or oigans while difleient iiiseds mdiuo difltrent galls on 
the same plant — e q tlie numerous galls on tho oak — but tho gall 
itself iuriiishos well adapted protection and abundant stous ot 
nutriment to its paitieular larva, and often appiars to bo homo 
without injuiy to the plant Thislattei fact is no donht due to 
tlie inodiictioii ot an ex( ess of plastic mateiials ov( r and above what 
the tiec roquiicH foi its imniKuato needs ( alls in the wide sense 
— te( hnically i ecidia — are not always due to insects The noduh s 
on the roota of leguminous plants are iiiduc(d by tho presence of a 
minute organism now known to do no injuiy to tho plant (seo 
Baitisuioi (k y tschv omy<rtt8) Thosi on turnips and other Ciut i 
Itne aie due to tho infection ot Blavm)diopho7a, a dangerously 
paiasitu Myxoinyrote Nodules diu to ‘eel worn is (Nematodes) 
are produced on muiKrous classes of plants, and ticqucntly result 
m gnat losses — t g , tomatoes, cue umbers, &c and tho only too 
well known riiylloxeia, which cost hiancc and othci vine glowing 
countnos many millions steiliiig, is another cas< in point t ungus 
galls on leaves and steins are exemplihcd by tho “ pocket ])lums 
caused hy t\\Q hioa^cece the blaek blistoiing swellings of hsiUago 
Miiydis tho yellow swellings on nettles due to Jbtvdmm^ &c 

111 many cases the swellings ou leaves are minute, and may be 
te lined ynsiuhs—e q ^ those due to Bijnchytriunit Protoiuyces 
CystojiUSf many Ustilagmea &c These cases aie not easily dis 
tinguished sujierhcially fiom the pustulai outgrowth of actual 
myctlia and sjioros (stromata) of such hungi os Neciria, Pucemtaf 
ScL The cylindrical sfem swellings due to CalyptosporUf LpuhloCy 
&L , may also be mentioned licie, and the tyro may e^isily confound 
witli these till layera and cushions of eggs laid on similar organs 
by moths Thcio is a class of gall like or pustular outgrowths for 
which no ixteiual (auso has as yet been determined, and which are 
thorefoie often ascribed to internal causes of disease Such are tho 
cork waits ou elms, maples, &c , and the class of outgrowths known 
as Intumesceiicrs Kecent rosean hes {xunt to definite external c ou 
ditions of moisture affecting the jnocesses of respiration and tran 
spiration, &c , as being responsible for some of these The “scab 
of potatoes is anothci cose in point l<iost blisters are pustular 
swellings duo to the up growth ot callus tissue into cavities caused by 
the upnsing of the su^ierhcial oortox undoi the action of intense cold 
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Turning now to outgiowths of a woody hiatuix, the well known 
hurrs^ or “knaurs, soiommon on elms and other trees are cases 
in point The) aie due to some injury — e g , biuising hv a cait 
wheel, msec ts — hav mg started a callus on which ad\entitiouB buds 
arise, oi to tin destiiiction ot buds at an early stage Thin, stuns 
ot food material being aeuiinulatcd at the injured plan otliir buds 
aiise at the base o| oi around tho iiijumd one 11 mat tern are pio 
pitious to the development ot tlnse buds, tbeii a tult of twigs is 
formed and no bun but if tho incipuut twigs au also distioytd 
at an early stage new buds an again lonmd and m laigei numbers 
than bofoie and tin contimud npttition ul tlusi pioccsses leads to 
a sort of (onglomcratc wood) miss ot tus<d bud )>ascs not dead, 
but unable to mow out, and tlius i a h tontiibiitin^ a ciowchd 
jiortioii ot woody matciial as it kIowI\ glows nicro ait many 
vaiioties of burrs, tliough all woody onlgn wtlis of oM tins an not 
to bo confounded with tin ni, t ^ llu ‘Inns lA huodivvi &i 
Many typual buns might bi dts(n])td as wit( las hiooms with all 
the twigs arrested to extremely shoit outgiowths Wildas 
blooms aie tho tutted bum In s ol twigs touial on mUh tiis bin la s, 
and other ti CCS, and otteii piosent iis( niblunees to buds mstsoi 
clumps of mistletoe if only seen from a distaia i 1 la n an biaia lies 
111 which a pci e nnial b ungus (u^adium, Vo ) lam oblaim d 

a hold iliis 1 ungus stimulates the mam twig to shoot out inoio 
twigs than usual tho myeohuni tlnn iiittis euih iiaijmnf twig 
and stimulates it to a ie}Htition ot the jiioeess and so m tin (ouist 
ot years laigt broom like tufts ri^sult oltcn rnaiktdly dilltidit iiorn 
tho noimal 

But uiidonbti dlv tin most impoitant of tla woody (xc it sreiiKS 
oil tues aie ianktn A eaiikoi is the lesult of nptattd fiustiated 
atUnipts on tla pait of tho i alius to laal up a wound II a 
clean cut lemuns than the cambium and toitaal tissues soon 
foim callus oitr it, and in this callus — ngtiaiatix tissue- new 
wood, &o soon loims, and if tho wound was a small out no 
tiaeo IS visible aftti a hw yt irs But tin oei hiding rallus is 
amass ol ddicate Huctuhnt (dls, and ofleis a dainty moist 1 to 
coitain msKts — cq Aphides— and may bt easily pemtiattd by 
certain Jungi sudi as i «, Ntihia and whin thus atlinkeel 
the lejK ited toiillids bt tween tho lumbiurn and t alius on the one 
hand tiying to heal o\ti tlie wound and tho msttt oi 1 ungus on 
tht othei, destroying tho mw tissues as they iiio foiimd ii suits 
m irregular growths the still uniujuiid ( imbium ait a gtns on 
thickening the biandi tho dtad jwiiIh, of toiirst, it mam un 
thickened and the poition in whidi Iht hungus is at woil imi) 
foi the time bdii^ glow moio lajiidly Suth canids olltn tom 
meuto m nuro mstet jium tines fiosttd buds, ciaeks m tht eoittx 

, into whn h a genninatuig spoie sends its h\]>ha Iht smous 
ness ot the damagi doiit is illustrated by tht lavuges of tht Ian h 
disease apple can kd Ar 

5 hxiuiatims and Kottiuq — Tho out wind svmjdoins of rnniy 
disiases tonsist m extessivt disthaiges ot nmistun oltdiaiiom 
jiaiiied by bui sting of ovei tuignl colls, and t\dituttll> by putn 
iattivt (hangts Conditions ol hypei turgt sit ntt^ uit tommon m 
hcibateous plants in wet seasons or when ovridowdul and m 
situations too moist foi them 1 his uiiheallli> state is fntjutntly 
eoiiibined with etiolation what is tiiimd i ml mss is a jiartidilai 
east and if tin fadois lomeimd aio itmo\td by eli image 
weeding out, fieo f ranspii ition At no jieniiamnt liaim may 
result With seedlings ami teiidii jilants Inwsivd mattds aie 
fiequently com pile ateti by tlie onslaughts of 1 imgi t q 1 ifthium 
Beronospora (\nnpktoria Vohddla Jwtryfis Ac iliat sueli 
ovei tuigoscen 00 should lead to tin buisting ot fit sliy fiuits suth 
08 goosebeints, tomatois and gripes is not sinjuiBing iioi tan 
we wondei that ftimeutution and mould 1 imgi lapnlly sjutatl in 
such ti lilts and the saint is tnu foi bulbs and hdbattous oigons 
gtneially Ihc lottiii^ ot ihi/omrs loots At also eonits into 
this category but while it is txtrtmtly diffuull lu given tasts to 
explain tho course ot t \dils in tit tail teitam l^imgi and binttna 
have bttn so dehnittly assoc uttd with thtst lots- eq btet lot, 
turnip disease, wot lot of potitocs- that we have to tonsidti taih 
case sejiaiatcly It is, ot eouist imjiossiblt to do this heit, but 1 
will biietly distusH one oi two gioups of easts 

Haney deii — Hit sticky eomlition of leaves of tiees — q lime — 
in liot weatbci is ow mg to t xudations ol sugai In many t ast s the 
punctiiics of Ajihidea and Coc eidea aie shown to be it •sponsible foi 
suth exudations and at bast om instame is known when a !• ungus 
— CVavicep?— eau«les it But it also ajipeais that honey Hew may 
be excreted by ordinary pi ot esses of oyti luigtstenee pitssmg the 
liquid through wattrpoies as in tho iroyiLuX Ca^alp id i a CaUi 
wndra^ At That these exudations on haves should alttiwaiHs 
servo as pabulum loi hungi — eq Fiimaqo yinimnajia — i'^ not 
surjnising, and tht leaves ol limes ait often blark witli them 

Flux —A common event is tho exudation of tin bid fiothmg 
liquids fiom wounds m tho baik of trees, and the odoms of pul it 
faction anti even akoholic fennentation in thtst au snfhcKiitly 
exjdaintd by the loexistcnec of albuminous and svceliannt matteis 
with Fungi yeasts and baettiia m such fluxes It is clear that in 
these casts tho obvious symptom — the tlux — is not the pi unary one 

8 VII —73 
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Some wound m the 8uc^ul«nt tiseuee has become infected by the 
orgaiiifimH refen cd to, and their continued action prevents healing 
At certain seasons the wound ** bleeds, and the organisms — some 
of which, by the byOy mpnarkable and interesting fonus — 
iiiultiply in the nuMtunii aild ferment it The jdienomenon 
IS, 111 fa^t, vtiy like thnt of ffi^ feniientation of palm wine and 
jnihjUti, whf re tlx juicos 9Xp obioined fiom artihcial cuts 

Conijiaiablc with those cases is that of Cuckoo due to the 
luicGS Htickid out by AjihropfUhora on herbaceous plants of all 
kinds Outflows of resin — heainoaia — also come under this general 
h( ading but altfiough some i osin fluxes are traced to the destructive 
action of Agancua mellctia in Oonifeis, others, as well as certain 
forms of Gtimmosis, are still m need of explanation 

liactertouH — Many of the plant diseases involving lot have lieen 
asciibtd U) tlu action of bacUna, and m some coses — e q , cabbage 
rot, bulb Lot of Iiyatmths, &c , ramation disease — the evidence 
suppoits the contention that bacteria are causally connec tod with 
the cliHcasc It IS not siifhcient to hnd bact4*ria in the lotting 
tissues howejvoi, nor evciii to be successhil in infeeting the plant 
through on artificial wound, iinbvSS ^cry special and critical pre 
cautions arc taken, and in most of the alleged cases of baetoriosis 
the saiuophytic bacteria in the tissues aie to be legatdod as merely 
see oiielary agents 

(Foi further dc'ttails the leadti is le lined to sjjccial woiks and to 
the aiticle liAci niloi oiiY ) 

0 JSrcroaiH ~A nuinbci of diseases the obvious synijitoms of 
which are the local diying uji and eliath of tissues, in many cases 
with see oiidaiy results on organs or paits of organs, may l>o brought 
toge till 1 iindeii this heading No sliai p line tan diawn between 
the )c diHoase s and soriiei of the3 jire e e ding, inasmuch as it often 
doiMnels on the external conditions whether iicerosis is a diy rot, 
in the sense I employ the teim here, eu a wot rot, when it woulei 
eome uiidoi the jiieeeding categoiy The “dying back ol the 
twigs of tiers and shrubs is a fieij^uent ease The eoitical tissues 
gradually shrink and dry up, tinning blown and blaek in patches 
or all oven, and wheui at length the cambuirn and nieelullary ray 
tissues eby u]> the whole twig dies off This may bo due to frost, 
eiHjKicially iii “thin baiked tie os and often occuis in iRcches, 
pears, &e , oi it may result from bniising by wind, hailstones, ^n 
shot wounds in co veils kt , the latter ol coiuso very local It is 
the common result of filers jmssing along foo rapidly to bum the 
trees, and ‘thin baiked tiees hoinbearn, bcccb firs Ac —may 
exhibit it as the losults of sunburn, esneeially when exposed to 
the south W(*st after the removal of sheftci The effects of host 
and of HUiibuin aie fieque ntly epute local The usual neeiosis of 
the injurtMl coitex ckcuis— drying up, sin iv elliiig, and eonsequont 
sti etching and clacking of the dead eortex on the wood beneath 
8u(h frost eraeks sun e lacks, Ae , may then be slowly healed ovu 
by callus, but if the eonditions for neeiosis recui the crack may be 
again opened, ot if huiigi, Ac , inteifeii w itb oi i lusion tlie healing is 
oreeveuiied in such caseis the loe al ne e reisis may gi\ c use to eAiikcra 
Iho clying baek of twigs may bo brought about by many causes 
(foneral attacks of leaf diseioses invariably lead to starvation and 
neoroHis of twigs, and similaily with the lavagcs of eatorinllars and 
other insects Ilrought and consequent defoliation lesult in the 
same, and those considerations help us to uiideratand how old 
established tiees in jwiiks Ac , u))j>aioiitly in good gciieial health, 
lieoomo “stag headed by the neeiosis of their upjier twigs and 
smaller branches the roots have lioro penetrated into subsoil or 
other unsuitable medium, or some drainage scheme has dejirived 
them of water, Ac , and a dry summer just turns the scale Such 
phenomena aio not uncommon in towns, where tieos with then 
roots under navement or other impervious covering do well feir a 
tune, hut suddenly fail to supply the crown suftciently with water 
during some hot summei 

7 Moiiatrositus — A large class of cases of departure from the 
normal form, de])onding on ditlci’cnt and often obscure causes, may 
be grouped togi^ither under this heading , most of them are of the 
kiud tenned 7 eratohgical, and it is diflicultto decide how far they 
should Iw legal ded as ^mthological if we insist that a disease 
threatens the existence of the plant since many of these raalforma 
tioiis — e < 7 , double flowers, imyllody of floral paits, contortions 
and fascinations, dwarfing, malfonned leaves, Ac — can not only 
bo transmitted in e ultivatiou, but occur in nature without ovident 
injury to the vaiiety In many cases, howcvoi monstrosities of 
flowera have been shown to bo duo to the iifitating action of 
minute insects oi iMingi and others aic known which, although 
mdiicod by causes unknown to us, and legarded as internal, woiud 
not bo likely to survive m the wild condition This subject brings 
the domain of })athology however, into touch with that of vana 
tioii, and wo are profoundly ignorant as to the complex of external 
conditions which would decide in any given cose how far a variation 
in form w ould bo prejudicial or otherwise to the continued existenoe 
of a species Unaer the head of malformations we place cases of 
atrophy of parts or general dwarfing, due to starvation, the atUcks 
of Fungi or minute mseots, the presence of unsuitable food materials, 
and so on, as well as cases of transformation of stamens mto petals. 


oarpls into leaves, and so forth Roots are often flattened, twisted, 
ana otherwise distorted by mechanical obstacles , by excess 
of food in iich soils, the attacks of minute parasites, w^^mowth bv 
climbing plants, Ac Leaves are especially apt to vaiy, ana although 
the formation of ciests, pitchers, puckers, Ac , must be put dowm to 
the results of abnormal development, it is often difficult to draw 
the line lietwcen toratolomcal and merely vanetal phenomena For 
mstauce, the difference between the long stalked and finely cut 
leaves of Anemone attacked with rust and the normal leaves with 
broad segments, or between the urceolate leaves occasionally found 
on cabbages and the ordinary form-^^iiSPthese cases undoubtedly 
pathological and tcratolomcal respectively — is nothing like so great 
as between the upper and lower nonrial leaves of many Umbellifene 
Ol the subrneiged and floating leaves of an aquatic litinuiMulvA or 
j Caljomha When we come to phenomena such as proliferations, 

I vivijiaiy, thf development of “Lammas shoots, adventitious buds, 
e))icomiic blanches, and to those malformations of flowers known as 
' |»eloiia, phyllody, viresconce, Ac , while assured that definite, and 
in many cases recognizable, physiological disturbances are at work, 
wo find ourstlvm on the hoitierland between pathological and 
phj Biological xaiiation, wliere each case must bo examined 
with due rtgard to all the (ircumstances, and no generalization 
I seems i)OHsiblo liryond what has been sketched This is equally 
true ot tlx })hcnoniciia of ajiogamy and apospory in the light 
' of recent icstaichcs into the eflects of external conditions on 
I leproduction 

In conclusion, this sketch of an enormous subject 
shows us that the pathology of plants is a special depart 
mint of the stud} of xaiiations which threaten injury to 
the plant, and passe s imiicrccptibly into the study of vana 
tions 111 general Moreover, we have good reasons for 
inferring that diffeient eonstt Rations of external causes may 
determine whethei the internal physiological disturbances 
induced by a given agent shall lead to pathological and 
dangeious variation, oi to changes which may be harmless 
or oven advantageous to the plant coneeined This 
IKisition seems fully warmnted by the recent progress of 
oecology and the study of the influence of external eon 
di tions on plants in a state of nature, and esjieeially by 
what we now know of symbiosis, artificial cultures, graft 
ing, and cross breeding 

Am iioiii ur 8 — General and HietoricaL-^BEiixsi ey “ Vego 
table Pathology, Gardener a ChromeUt 1864, p 4 — Plowuichi 
Britiah Lhedinem and TJai%lag\ntai^ 1889 — Eriksson and Hen 
NINO Jhe (tctreideroate Stockholm, 1896 — I)e Bary Com 
paraUve Morph a'nd B%ol of the Aung%^ Ac , 1887 — I rank IMe 

Kiankheiien der Bjlanzen^ 1895~96, and literature therein quoted 
Caueei of Disease, Ac — PPEFrEii Physiology of Plants Oxford, 
1900 — SoRAUER Treatise on the Physiology of Plants 1896 — 

Bahfy The Principles of Agriculture, 1898 — Lafar 7ech 

nical My tology, 1898 — Hah no Diseases of Trees, 1894 — Mar 

SHALL Ward Prot Aoy Soc , 1890 vol xlvii p 394 , and 
Jtimher and some of its Diseases, London 1889 Fungi — See 
ai tides I UNCI and Bacifriology Achizomycetes — Marshall 
Ward Diseases of Plants (Romance of Science Senes) S P C k 
— Massee 1 ext Book of Plant Diseases, — Tubeuf Dis 

eases of Plants London, 1897 Insects —O rmerod Manual 
of Injurious Insects, 1890 —Riley Insect life US Depart 
merit of Agriculture 1888-96 — Judkich and Mitscue —Lehr 
huch der milteleuropaischcn Forstinsektenkunde Vienna, 1889 
Healing of Wounds Ac.— S hatiock “ On the Reparatory Pro 
cesses which occur in Vegetable Tissnos, Journ Linn Soc , 
1882 vol XIX p 1 — Richards “ The Respiration of Wounded 
Plants, Ann of Bot 1896 vol x p 631, and “ Ihe Evolution 
of Heat by Wounded Plants, Ann Bot , 1897, vol xi p 29 
Ensymea — Grefn The Soluble lerments and lermentation, 

1899 Chemotazis Ac — Miyomit “ Die Durchbohrung von 
Membraneu durch Pilzfaden, Pnngsh Jahrb , B xxviu 1896, p 
269, and literature Parasitism, Ac — M arbhali Ward “On 
some Relations between Host and Parasite, Ac , Proc Boy Soc 
vol xlvu p 893 , and “Symbiosis, Ann of Bot , 1899, vol xiii 
p 649, with literature Statistics — See Wati, Agricultural 
Ledger, Calcutta, 1895, p 71 — Baifour The Agncultwral 
Pests if India, 1887, p 13 —Eriksson and Henning Die 
Oetreideroste the publications of the U S Agricultural Depart 
ment , the Kew Bulletin , ZeiJtsehrifi filr Pflanzenkrankheiten, 
and elsewhere Spraying, Ac. — Sec Lodsmak, The Sprayvng of 
Plants, 1896, and numerous references in the publications of tJ S 
Agnoultural Department, Zeitschr f Iftansenkrankheiien, the 
Gardener s Chronicle, Ac Etiolation, Ac. — Pfbpfer. Physiology 
of Plants, and other works on physiolo^ Albinism Ao. — 
Church ** A Chemical Study of Vegetable Albimsm, Joum 
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So^ 1870, 1880, and 1886 — Beuerinck “Ueber ein 
<!)oiitagiuiljp* &c , in Verhandl d Ktm Acad v Wet , Ainaterdain, 
1898 Se6~alfio Kokinq in Zednchr f PJlanzenkmnkh , vol ix 

1899, p 65 Wotmda 6bc. — Marshall Ward Timber and 

^ome of its Diseamt p 210 — Hartio Diseases of Trees London, 
1894 Caoldia and Qallt — KOster. ** Beitrage zur kenntniHK 
dor Gallenanatomie ’ Flora^ 1900, p 117 — Molliaud Jlevut 
girUrale de Bot , 1900, p 157 Oaiiker — Frank Krankheiten 
der PfUinzen^ and patjors in Zextschr f PJlkrankh Rotting 6bc 
— Migui a KrUische ^Mtersidit derjenigen Pflanzenkrankheitcn^ 
welche aTigebliefb dwrm Bakierien mi'ursucht werden, 1802 
Smith — Pseudomonas caippestria. Cent f Balt B iii , 
1897, p 284 — AiirHURand Wlify Bactenosii of Camationi 
Pordue Umv Agr Station, 1696, vol vii p 17 —Woods A^ttg 
?Rotiose, a Disease of Vamiatiom Bull 19 U S Dopartnient of 
AgriLulture, 1900 Frost, Drought &c— Hakiio J ehrbttth 
der Anat und Phys der Pjianzen — FiS( HEU torest Pio 
tection^ vol iv of Schlich s Manual of forestry Teratology 
6ko — Masters Vegetable Teratology Ray Society, 1869 — 
Moi LIARD “Coddles florales, Ann des Sc JSat , Str vni 
T 1 , 1895, p 67 (h M W ) 

Patiala, or PuTTiALA, a native state of India, within I 
the Punjab Area, 5951 square miles , population (1881), 
1,467,433, (1891), 1,683,521, (1901), 1,686,030, showing i 
an increase of 8 per cent between 1881 and 1891, but of j 
less than 2 per cent between 1891 and 1901 , average 
density, 266 persons per square mile, estimated gross 
revenue, Rs 68,64,000 , military force (including police), 
867 ^ men , no tiibute The late maharaja, who died in 

1 900, was devoted to riding and sport Ho personally took 
part m theTirah campaign of 1897-98 with a battalion of 
his own Imperial Service infantry and a field troop of 
Impel lal Service lancers In recognition of his services 
on this occasion he received the G C S I The financial 
administration of the state is not altogether satisfactory 
It 18 crossed by two lines of railway, and irrigated by the 
feirhmd canal and its branches In 1896-97 the total 
number of schools was 186, attended by 9197 pupils, of 
whom 479 were girls , the proportion of boys at school 
was 1 to every 94 of the total male population There is 
one college, with 86 students (including 62 in the Oriental 
department), of whom 13 passed university examinations, 
also thirteen Anglo vernacular schools, with 2268 pupils, 
of whom 14 matriculated The town of Patiaia is 
situated in 30® 20' N and 76® 25 L , and has a station 
•on the branch railway from Rajpura to Bhatiuda Popula 
tion (1891), 55,786 

Patmore. Coventry Kersey Dliphton 

«( 1823-1896), English poet and critic, the eldest son of 
l*eter George Patmore, himself an author, was born at 
Woodford in Essex, 23rd July 1823 He was privately 
educated, being his father’s intimate and constant com 
panion, and derived from him his early literary enthusiasm 
It was his first ambition to become an artist, and he 
showed much promise, being awarded the silvei palette of 
the Society of Arts in 1838 In the following year he 
was sent to school m 1? ranee, where he studied for six 
months, and began to write poetry On his return his 
father contemplated the publication of some of these 
youthful poems , but in the meanwhile Coventry had 
^evinced a passion for science, and the poetry was set aside 
He soon, however, returned to literary interests, moved 
towards them by the sudden success of Tennyson , and in 
1844 he published a small volume of JPoeww, which was 
not without individuality, but marred by inequalities of 
workmanship It was widely criticized, both in praise and 
blame , and Patmore, distressed at its reception, bought 
up the remainder of the edition and caused it to be 
•destroyed What chiefly wounded him was a ciuel review 
in Blackwoody written in the worst style of unreasoning 
abuse, but the enthusiasm of private friends, together 
with their wiser criticism, did much to help him and to 
foster his talent Indeed, the pubhcation of this little 
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volume bore unmediate fruit in introducing its author to 
various men of letteis, among wJiotti was Dante Uabiicl 
Rossetti, through whose olhees Fatlnore became known t<» 
Mr HoliuAn Hunt, and waai)lU6 4r^twn into the eddies ot 
the Pre R\phaclitc mo^cment, cdnliributing his poem “The 
Seasons ” to The (fei ni At tlus^ time Patmore’s lathi i 
became in\olved in financial embarrassments, which obliged 
the son to adopt some ]>iofessional calling, and in 1846 
Monckton Milncs stcuicd linn an assistant libraiianshij> 
111 the British Museum, a ]»ost wlmh la occupud in 
dustriously for nineteen jtars, demoting his spait tina 
to poetry In 1847 he inirrad Finily, duighter ot Di 
Andrews of Camberwell At tin Mustuin la was aiisL ic 
and i*emote among his companions, but vas nt\t i tilth 
instrumental in 1852 in staiting tlu Volnnttei mo\cmtnt 
He wrote an important lettei to The Timts upon tlu 
subject, and stirred up much maitial enthusi ism iiiiong his 
eolleaigues In tht next year he republished, in Idmnfon 
Chwch Towel ^ tlie more succi ssfiil pieces iiom the yy/s ot 
1844, adding sc\eral new poems whnh showed dislimt 
advance, both in conception iiid tredtineiit, and in tlu 
following year (1864) appealed the first part of liis btst 
known poem, “The Angel in the House,” winch w is 
continued in “The hspousals” (1866), “laitliful hn 
Ever” (1860), and “The Vietoius of J cne ” (186 i) In 
1862 he lost his wife, after a long and lingering illiuss, 
and slioitly aftcrwaids joined the Roman Citholic (liuith 
In 1865 he married again, his second wife being Miss 
^ilanauc Kyles, becond daughter of Jame^ Bjlcs of Kowthn 
Hall, Gloucestei , and a ye ii later purchased an estate in 
hast Giiustead, the histoiy ot which may be le id in Ihw J 
managed my Estate^ published in 1886 In 1877 ii»p< iiiel 
Tive VnkmumijioSy which unquestionably eont uiis Ins fine st 
work in poetiy, and in the following A nuhay his own 

favounte among his poems, together with an inttie sting, 
though by no means uiidisjmtable , essay on f ngheh 
Metrical Law 1 his deyiarture into criticism he coiitimied 
furthei in 1879 with a volume of papeis, entitled 
Principle in Ait, and again in 1891 with Pthtfio 
Poetm Meanwhile his second wife died in 1880, and 
in the next year he man led Miss Harnet Robson 'J’he hst 
yeais of his life were sjient at L>miiigton, where he died 
26th No>einlx.r 1896 A collected edition of his ]»oenis 
apjieared in two volumes in 1886, with a chaiaeteiistie 
preface which might serve as the author’s ejntiph “I 
have wiitten little,” it luns, “but it is all my best, I 
have never s^ioken wlien I had nothing to say, nor spared 
time or laboui to make my words true 1 have respected 
posteiity, and should there be a jiostenty which cares for 
letteis, I dale to hope that it will respect me ” The 
obvious sineeiity which underlies this btatement, eombined 
with a ceitain lack of hnmoui which jieers through its 
naivete, peunts to two of the principal ehaiactenstics 
of Patmore’s earlier poetry, cliai act eristics winch came 
to be almost uneoiiseiously merged and harmoiii/ed as 
hiH style and his intention drew together into unit> 
Earnestness of view ind purpose marks e^e^y line which 
he wrote, and yet a rather keener appreciation of the 
unpoetie aspects of a too naked simplicity would liaie 
saved him fjom many of those sublimations of the 
trivialities of life which have already begun to seem old 
fashioned, and were, indeed, never in the fashion of high 
poetry at all But when Patmore is not occupied willi 
the railway guard and the shop assistant, and when lie 
discards pure niriative fci philosophic reflection, lit 
IS a poet of the first and indisputable rank His initial 
misfortune was that of subject, commonplace married 
life not being a topic rich in poetic oiiportunities , in 
I particular, to one who saw details with Patmore’s minute 
ness the theme was particularly dangerous But in the 



higher flights, to which he arose as his practice in the art 
grew pe rfeoted, ho is always noble and often sublune His 
best work is found in tluir volume of tMdes called The Unknomi 
Eron^ which is full not<>nly of passages but of entire poems 
ui which exalted thought is expressed m poetry of the 
richest and most dignified melody The animating spirit 
of love, moreover, has here deci>ened and intensififd into 
a crystalline harmony of earthly passion with the love that 
is divine and transcending , the outward manifestation is 
regarded as a symbol of a sentiment at once eternal and 
quintessential Spirituality informs his inspiration, thi 
poetry is of the finest elements, glowing and dive The 
magnificent piece in praise of winter, the solemn and 
beautiful cadences of ‘‘Departure,” and the homely but 
tlovattd pathos of “The Toys,” an in their various 
minners unsuriiassed in English poetiy for sublimity of 
thought and jierfection of exiiression Patmore is one of 
till few Victorian poets of whom it may conhdewtly be 
predicted that the memory of his gri iti r achievements 
will outlive all consideration of oc< isional lapses from 
taste and dignity He wiote, at his best, in the grand 
manner, melody ind thought aciording with perfection of 
exprisMon, and his fintst poems have thit indefinable air 
of the luevit ible which is after all the touchstone of tht 
jioetie quality (a Wa.) 

PatnAf a city, district, ind division of British India, 
in (he Behar ])ioviiice of Bengal The city lies on the 
light bank of Guiges, i little distance below the 
(ontluonee of thei^ano and the Gogra, and o2>posite the 
lonfluence of the filandak , it has a railway stitioii, 
miles noith west of Calcutta Including the civil station 
of Ifankqiur to the wist, the city stretches along the iivtr 
bank foi nearly 9 miles Still f irthi r west is the military 
lantonmeiit of Diiiajmr Mumeipdl ana, Gi84 acies , 
poi»uIatioii (1881), 170,054, (1891), 105,192 , (1901), 
115,172 One ol the most interesting buildings iii the 
city IS the huge aoht^ or storehouse for gram, constiuctid 
m 1786, but mvei seriously used Patna is the head 
quarters of the Govermueiit opium agency, where the diug 
grown throughout Behar is pit pared for the Chinese 
mvrkit Go\erument College, founded in 1802, had 188 
jnipils 111 1896-97 Other educational institutions inilude 
lollegiate and zilla hi^h schools, with 558 pujnls, a liw 
<lass, with 12 stmlcnts , the Temple medic il school, with 
1 12 students, of whom 4 weie woiutu, the Behai school 
of ingmceiing, oigiiii/td m 1897, with 191 students, a 
normal school, with 51 students There are nine jirmting 
pusses, most of which issue a in-wspaper either in English 
or 111 the ve rnaculai, and then, is an Oriental public libiaiy 

The district of Paj na his an area of 2070 square miles, 
liopulation (1881), 1,751,814, (1891), 1,772,252, (1901), 
1,(>2 1,H5(), showing lu iiiticase of only 1 per cent be 
(wee a 1881 and 1891, l)ut a decuase of 8 4 jiei cent 
between 1891 and 1901 , aiei age density, 782 persons per 
square mile Classified ateording to religion, Hindus 
111 1891 numbeud 1,508,1 U , M ihommed ms, 201,106 
Christi ms, 28 \ t, of whom lb02 were luropeans, “others,” 
282 The Imd revenue and iitcs in 1897-98 were 
Bs 17,17,919, number of police, 1 325 , boys at school 
(1896'~97), 4 3,895, being 32 8 pci cent of flie male jiopu- 
latiou of school going ago, registered death rate (1897), 
31 92 per thousmd The distuet is traversed throughout 
by the mam lino of the F ist Indian llailway (84 miles), 
with a branch south to Gaya 

The division of Pvina extends across both sides of the 
Ganges It comprises the seven districts of Patna, Gaya, 
bhahabad, Saran, Chainparan, Muzafiarjiur, and Darbhan 
garh Total area, 23,675 se^uaie miles, population (1891), 
15,811,014 


Patnaf a feudatory state of India^ in the Chhattis-' 
garh division of the Central Provinces Area, 2599 square 
miles , iKipulation (1881), 257,959, (1891), 332,197^ 
(1901), 277,566 , average density, 134 persons per square 
mile , estimated revenue, Rs 1,47,000 , tribute, Rs 8500 
7 he chief is a raj put of high lineage, whose ancestors 
formerly ruled over a large territory The state was for 
many years under British adramistnig^on, and the present 
chief was educated at the BajkumatCollege 

Paton, Sir Joseph|Noel (1821-1901), British 
painl^r, was bom, on 13th Decemlier 1821, in Woolcrs 
Alley, Dunfermline, where his father, a fellow of the 
Scottish Society of Anticiuaries, carried on the trade of 
a damask manufacturer He showed strong artistic in 
elinations in early childhood, but had no regular ait 
tiaming, except a brief period of study in the Royal 
Academy School in 1843 He gained a pri^e of £200 
ill the first Westminster Hall comjjetition, in 1845, for his 
cartoon, “The Spirit of Religion,” and in the following 
year ho exhibited at the Royal Scottish Academy his 
“Quarrel of Oberon and Titania” (see Plate) A com- 
panion fairy picture, “ The Reconciliation of Oberon and 
Titauia” (sec Plato), went to Westminster Hall m 1847, 
and foi it and his picture of “ Christ bearing the Cross ” 
he was awarded a prize of £300 by the Fine Arts Com- 
missioneis The two Oberon pictures are in the National 
G illcry of Scotland, where they have long been a centre of 
attraction IIis first exhibited picture, “ Ruth Gleaning,” 
appeared at the Royal Scottish Academy in 1844 He 
liegan to contrilmto to the Royal Academy of London in 
1856 Throughout his career his preference was for 
allc goncal, fairy, and religious subjects Among his most 
famous pictures are “Iho Pursuit of Pleasure” (1855), 
“Mors Janua Vitae” (1866), “Oskold and the Elli^ maids ' 
(1874), and “In Die Malo” (1882) Sir Noel Paton also 
produced a certain amount of sculpture, more notable foi 
design than for searching execution lie was elected an 
issociate of the Royal Scottish Academy in 1847, and a 
full inemlx^r in 1850, he was appointeil Quoon^s Limntr 
for Scotland in 1800, and leceived knighthood in 1867 
In 1878 the University of Edinburgh conferred upon him 
the degree of LL D He was a poet of distinct merit, as 
his Pocffn by a Painter (1861) and Spindrift (1867) 
pleas intly evmplilicd He was also well known as an 
antiquary, his hobby, indeed, being the collection of arms 
ind irmour Sir Noel died in Edinburgh on the 26th of 
December 1901 

Pa.tr(i8 (Greek, Patrai), the chief fortified seaport 
town on the west coast of Greece, and chief town of the 
province of Achaia and I lis, on a gulf of the same name, 
70 miles west north west of Coiinth It has been rebuilt 
since 1821 (the War of Liberation), and is the seat of a 
Greek archbishop and an appeal court It has a citadel 
and castle, and is the chief port of Greece, from which 
the great bulk of its currants are despatched The poit, 
formed by a mole and a breakwater, offers a fair harbour 
for vessels drawing up to 22 feet The exports consist of 
cun ants, sultanas, valonea, tobacco, olive oil, olives in 
brine, figs, citrons, wine, brandy, cocoons, and lamb, goat, 
and kid skins 3 he imports consist chiefly of colonial 
produce, manufactured goods, and sulphate of copper 
There are two railway stations, one m the north east on 
the line to Athens {vut Corinth), the other on the line to 
Pyrgos, Population (1889), 33,529 , (1896), 37,958 

Patti, a town and episcopal see of the province of 
Messina, Sicily, Italy, 42 miles west by south of Messina 
by the north coast railway to Palermo, one mile from the 
shore of the Gulf of Patti It has a modern cathedral, 
and silk and olive-oil mills, lime kilns, sandstone quarries, 
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iioiir-mills, terra^tta works, and tunny fishing A little 
to the east are the ruins of the ancient city of Tyrularu 
Population (1881), 7612, (1899), 9500 

Pattl| AdOllna. (Baeonbss CedkestrOm), the 
famous vocalist, daughter of an Italian, Salvalin Patti, 
was born at Madrid, 19th February 1843 Gifted with 
a fine soprano voice, she was trained in America under 
Maurice Strakosch, her brother in law, and made her first 
appearance as Lucia in Lmta di Lammertmor in New 
York in 1859 Her marvellous execution and brilliant 
singing at once made her famous In 1861 she sang m 
La Sonnambula at Covent Garden, and from this time she 
became the leading operatic prirna donna, her appearances 
in London, Pans, and the other principal musical centres 
being a long succession of triumphs, and her roles covering 
all the great parts in Italian opera In 1868 she married 
the marquis do Caux, from whom she was divorced in 
1885, she then mairied Nicolini, the tenor, who died m 
1898, and in 1899 she became the wife of Baron Ceder 
Strom, a Swede, who was naturalized as an English 
man Madame Pitti ceased to appear on the operatic 
stage in public after the ^eighties, but at Craig y Nos, 
her place in Walts, she built a private theatre, and 
her occasional apiiearances for enormous fees at concerts 
at the Albert Hall continmd to attract enthusiastic 
audiences, her singing of “Home, S^^eot Home” beeoming 
peculiarly associated with those events Partly owing to 
her fine original training, partly to her splendid method, 
and partly to her avoidance of Wagnerian 7 ales, Madame 
Patti wonderfully preserved the freshness of her voice 
and her beautiful execution, and she will bo remembered 
as, after Jenny Lind, the greatest singer of the 19th 
century 

Pattison, Mark (1813^1884), rector of Lincoln 
College, Oxford, born 10th October 1811, was the son of 
the rector of Ilauxwell, Yorkshire, where he sjient his 
younger days, being privately educated by hw father His 
youngest sister was the well known bister Dora In 1832 
he matriculated at Oriel College, where he took his 
BA degree in 1836 with second-class honours After 
failing four times to obtain a fellowship, he was elected 
in 1839 to a Yorkshire fellowship at Lincoln, an anti 
Puseyito College, then described as “low and slow” 
Pattison was at this tune a Puseyite, and greatly under 
the influence of J H Newman, for whom he worked, 
translating Aquinas, and writing in the British Cntu and 
Christian Remembrancer He was ordained priest in 1843, 
and in the same year became tutor of Lincoln College, 
where he rapidly made a reputation as a clear and stimu 
lating teacher and as a spnpathetic friend of youth The 
management of the college was jiractically in his hands, 
and his reputation as a scholar became lugh in the Uni- 
versity In 1851 the rectorship of Lincoln became 
vacant, and it seemed certain that Pattison would be 
elected, but he lost it by a disagreeable intiigue The 
disappointment was acute, and his health suffered In 
1855 he resigned the tutoiship, travelled in Germany to 
investigate Continental systems of education, and began 
his researches into the lives of Casaubon and Scaliger, 
which occupied the remainder of his life In 1861 he was 
elected rector of Lincoln, marrying in the same year 
Emilia Frances Strong (afterwards Lady Dilke) The 
rector contributed largely to various reviews on hterary 
subjects, and took a considerable interest in social science, 
even presiding over a section at a congress in 1876 
The routine of university business he avoided with con 
tempt, and refused the vice-chancellorship But while 
bving the life of a student, he was fond of society, and 
especially of female society Hia was a keen fisherman. 
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and interested in Nature He died on the 30th of July 
1884 at Hairogate, wheio he was buried His pnncipvl 
works aic Isooa Casanboti, 1875, Mditm, in Macmillan’s 
English Men of LtUtrs scries, 1879 w^The 18tli cen 
tury, alike in its literature and its theology, was a 
favourite study, as is illustrated by his contribution to 
the once famous and Reviews (1800), and b\ 

his edition of Poiie’s Lssay on Man (1869), dc liis 
Sermons and Collected Essays were pubhshcil posthumousl} , 
as well as the painfully interesting Memoirs, an autobio 
graphy deeply tinged with me lam hoi} and bitterness 
His projected L\Je of Sialiqer was nc\a hmshod M uk 
Pattison possessed an extraordinary distimlion of mind 
He was a true scholar, who lived cntiuly in the things of 
the intellect He writes of himself, excusing the (om 
position of his memoirs, that lit has known litth or 
nothing of contemporary celebrities, and that his memorv 
IS mat curate “All my energy was directed upon om end 
— to improve myself, to form my own mind, to sound 
things thoroughly, to free myself from the bondage of un 
reason If there is anything of interest in my story, 

it IS as a story of mental development ” (Memoirs, pp 1,2) 
He was never satisfied with his work “ It is impos 
Bible,” he writes, “ foi me to Bee anything done without an 
immediate suggestion of how it might be better done” 
(Menmrs, j) 254) His aim was purely intellectual, he 
says of himself in 1857, “My ideal at this tune was 
polluted and disfigured by literary ambition ” (Memoirs, 
p 309) Again, he says “Since the } oar 1851, 1 have lived 
wholly foi study There can be no vanity in making this 
confession, for, strange to say, in a university ostensibly 
endowed for the (ultivation of science and letters such a 
life 18 hardly regarded as a creditable one” (Memoi)s^ 
p 331) The Memonsi^ a morbid book, and Mark Pattison 
IS merciless to himself throughout He certainly eherishc d 
a lare and uniciue ideal, which ho pursued through dis 
appointments which nearly unhinged liis mind It is 
evident from his Memoirs that he earned rationalism 
in religion to an extent that seems hardly consistent 
I with his position as an ordained minister of the English 
Church (a c m ) 

PAUp chief town of the department of Basses Pyre nc es, 
trance, 470 miles south south west of J*ans, on tin rail 
way from Toulouse to Bayonne A wintei jialate was 
erected in 189b in Beaumont Park (24 acres), at the east 
end of the town A statue of Marechal Bosquet was 
unveiled in 1894 Pau is the seat of a CVmrt of Appeal 
I for the depaitments Basses and Hautes Pyrenees and 
I Landes It has a librar} of 55,000 volumes, and a museum 
Population (1881), 25,7 14 , (1901), 30,811 

Paulip Qeorsr Reinhold (1823-1882), German 
historian, was born iii Berlin, 2r)th May 1823 After an 
education at Berlin and Bonn Universities, he went to 
England in 1847, and lief ore long was immersed m the 
study of English literature and history From 1850 to 
1852 ho acted as pnvite secretary to the Piuasian 
ambassador m London In 1851 ho ])ublished his Aoniq 
Aelfred und seme JSfolle in der Geschichte hnqlands, 
a work which aioused consideiable interest and was 
translated into English m the following year On his 
return to Germany in 1855 he was for a short time at the 
University of Bonn as privai-docent, and subsccjiiently 
at Rostock from 1857 to 1859, and at Tubingen from 
1859 to 1867 as professor of history His jiolitKiil 
convictions, which strongly favoured the Prussians, were 
the cause of liis removal from Tubingen to Marburg in 
1867 From there he went, in 1870, to Gottingen, 
where he filled the chair of history till his death He was 
an enthusiastic and successful teachei, and may be said to 
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have founded the school of histoncal imearch with which 
Sir Tohn Seeley’s reputation is associated in England 
IkiHidcs the work on King Alfred mentioned above, his 
chief pulilicationo were a continuation in three volumes of 
Laj»i^nborg’s Oemhxchte von EnrflarvA (1851-58), JhUier 
am (1860), three volumes, dealing with the 

history of England from 1815 to 1852, m the Stan ten- 
gei^chichte der mueren Zeit , Simon de Mont fort (1867), 
A^ifmtze zur engliBchen Genchichte^ 2 series (1869, 1883) 
Ills historical researches gamed him honorary degreo 
from the Universities of Oxford and Edinburgh He 
died at Bremen, 3rd June 1882 (Jv, f s ) 

PftUliciSinS* — An important Oriental sect, probably 
named after Paul of Hamosata Thiir older name was 
Pauliani , the form PanhciariR is from an Armenian 
diminutive meaning “contemptible Piul,” as Matuekean 
from Manes l^aul was bishop of Antioch from c 260 to 
268, and was affected by the Jewish tone, whuli spieail 
from the Tcwish population of Antioch, iiid long in 
flmnetd the Christians time Ho taught whit is now 
called Ado]i(ioiiist Monatchiamsm, /c, a foim of unitari 
anism which denied that Jesus is God incirnate, but held 
that at His baptism He was made a partial sharer of the 
divine nature, and thus the adopted son of God Opinions 
like those of Paul were hold earliei by the Ebionites, and 
weie introduced at Home c 190 Jhcent attempts to 
trace them in Palestine to the apostolic ag(3, or in Rome 
lief OK 190, rest merely on conic cture oi error Pauls 
teaching 8[)rtad among the Syrians The AUs of At eke 
lau% c 300, represent a Syriac s] leaking bishop ol Karkhar 
Ujdiolding it against the views of Manes 

The followers of Paul aie mentioned by the council 
of Nicaea and Athanasius (4th century). Innocent 1, 
Augustine, Theodoiet (5th centuiy) lor a long time 
they are no more heaid of 'when they rea])pcar it is 
as a religious sc ct in or neiir Armenia (see Eivcy Brit , 
9th cd , vol xviii j) 431) We learn of it fiom various 
Armenian and Gieek writers Among the latter are 
Pliotius (c 850) and his content [loi ary, Peter Siculus, 
and Georgius Monachus (espceially the Madrid MS) 
ill these use one older document, now lost About 654 
the Armenian “ Catliolicos ” Nerses tiicd to suppress it, 
about the same date Constantine Silvanus was born, ancl 
preachcjd Paulicianisin with success at Cibossa In 719 
the Armenian, lohn of Gtzun, spoke and wrote against it 
Evidence coutiadicts the recent tluoiy that the earliest 
Armenian church was Paulician, but fiuin the 5th century 
then was a nationalist anti Greek Armenian Chnstiiiuty 
which opposed the Armenian Church Out of this tend 
oncy Smbat, c 840, organized a strong Paulieian sect, 
named Thonraki from the region of Thonrak, where he 
laboured It is liard to determine the exact natuie of his 
teaching Old writers describe the Paulieians as Maiu- 
chean On the other hand, the key of Truth the only 
known Paulician book (Armenian) is not Manichtan, but 
Adoptionist Nevertheless, as the Armenian Paulieians 
hated infant baptism, iierhaiis deferied communion till 
old age, rejected the ministry and ntual of the Ohm eh, 
gave divine honours to their “elect,” “anointed ones,” or 
luimsters, denied that Chiist is God while they vvorshipix^d 
Him, aiicl apiiarontly denied that Ho took His flesh really 
of Maiy, it 18 not strange that tho Greeks confused them 
with the Manicheans According to tho Key^ Jesus Chiist 
“in tho season of Hia maturity received baptism 
received authority, received the piitsthood, received 
the kingdom and the office of chief shepherd Moreover, 

* Fdited by F C Conybeare (Oxford, 1898) Much of tho intio 
duct ion in Renously marred by the editor s slight acquaintance with 
Greek theolog) 
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He was then chosen, then He won lordship then He 
became the chief of beings heavenly and earthly, then He 
became the light of the world, then He became the way, the 
truth, and the life ” And the fact that their teaching in- 
corporates many Catholic survivals, such as a trine affusion 
in baptism, and that they made use of tho Armenian 
authorized version of the New Testament and not the older 
version, shows clearly that their position is a “ protestant 
one — te, that it is a reaction against and a dissension 
from a developed ecclesiastical system, not a primitive type 
which has survived side by side with a later development 
About 750 Constantine Copronymus, himself prolmbly a 
Paulician, removed many from Armenia to Thrace as a 
barrier against the Slavs Later Byzantine rulers per- 
secuted them From 845 to 880 they fought desperately, 
and, joining with the Moslems, plundered Asia Mmor 
In 874 Tephrice, their stronghold, was taken by the 
emperor Basil About 980 many were moved to Thrace 
by Tohn Zimisces to prevent an alliance between the 
Paulieians and the Moslems About 1110 the Thracian 
Paulieians were harned by Alexius Comnenus for deserting 
him in war At the end of the Nth century they lingered 
m the \ alleys of Haemus In 1717 Lady Mary Wortley 
Montagu found some at Philippopolis By 1819 the last 
Thiaeian Paulieians had become Roman Catholics That 
they greatly influenced the Bulgarian Manicheans, known 
as Bogomils, who arose c 950, and through them the 
Western movements of the Caihars and the Albigenses, 
seems to be indicated by tho fact that not a few of their 
belafs and practices were hold in common — eg^ their 
cuchanstie doctrine and the worship offered to their 
“ anointed ones ” 

In the East they survived later After the Russo- 
Turkish war of 1828-29 a body of Thondraketzi (Thon 
laki), who had left their homes in the Turkish canton of 
Khnus, settled in the village of ArkhivGi, in the newly- 
acquired Russian territory between Akhaltzik and Erivan 
Here they were before long subjected to persecution by 
the authorities of tho Armenian Church, and m 1837, in 
tho course of the persecution, the Key (in which they said 
“everything was written”) was taken from them, having 
been mutilated previously in order to hide some of the 
more objectionable tenets, and deposited in tho library 
of the Holy bynod at Etchmiadzin, where Mr Conybeare 
found it According to its colophon, it was “ witton [t e , 
it would appear, copied, for the substance of the book 
must be much earlier] in the province of Taron in the year 
of the Lord 1782”, and tho evidence of five Paulician 
witnesses tolls us that it was “ composed ” by an Armenian 
priest Ohannes (John) who had joined the sect, and who 
subsequently, under pressure fiom the government, became 
a Mahomnitdan The Paulieians still existed in 1845, 
since which date they have been unmolested, and have 
probably died out Mr H F B Lynch {Amimia^ TraveU 
ami StndieSy London, 1901, i 285) asserts that those who 
survived have been absorbed by the Ameriean Protestant 
missions in Armenia, but gives no authority for the state- 
ment 

For authoTitien see Professor Bury s edition of Gibbon’s Decline 
and Fall of the Koman Empirey vol vi , api>endix 6 But Pro- 
fessor Bury copies tlie mistake of Mr Conybeare in calling tho 
Shepherd of Uermas Adoptionist See also A Lombard, PaulicienSy 
BiUgarcs, et lions Hommes en Orient et en Occidenty Geneva and 
Basel, 1879 (l r , W E Co) 

Pauline Epistles. — The familiar grouping of 
the Pauline Epistles, (1) 1 and 2 Thessalomans, (2) 
Galatians, 1 and 2 Cormthians, Romans, (3) Colossians, 
Philemon, Ephesians, Philippians, (4) Pastorals, may help 
in considering this subject m regam to the later research 
on (a) authenticity, (/^) date, (e) contents 
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(a) Recent attacks upon the generally received second 
group (the Haupibrtefe) are mainly coniined to a school 
of Dutch theologians, as isolated attacks else 
where can scarcely be credited to a “ school” 
(Holtzmann, Einteiiwng p 183 , Clemen, Chro- 
nologte der Faulinischen Brtefe, p 30) Van Manen, chief 
representative of this hyi>ercritical movement, has set 
forth his views m the Expository TimeSy 1898 , Encycl 
£M ui , and more especially in the three parts of his 
Paultis But as he mamtains that these Epistles, as well 
as the rest referred to Paul, are psoudepigrapha dating at 
least from the close of the Ist century, we cannot be surprised 
that the positive external evidence of Clement of Home, 
ConnthianSy xlvi (Salmon, Introd , 36o, and so Schmiedel, 
Encycl B%bl ii , “ Galatians ”), is entirely disregarded, to 
say nothing of that of other wnters, and that Clement is 
relegated “ at any rate to the 2nd century ” But if an 
imposing array of names may fairly be quoted for the 
Hauptbriefe, similar strong testimony accepts 1 Thessa 
lonians (Holsten, only notable exception), Philemon, 
Philippians, and, with a few interpolations, Colossians 
(Clemen, us ^ 37, Weiss, Emleitumj^ p 149) In group 1, 
2 Thessalonians was rejected by advanced critics, until it 
became almost an axiom to accc])t 1 Thessalonians and 
not 2 (see Holtzmann, Zeiischnjt fat die neutest Wissen 
schaftf 11 , 1901^ But Julicher, if he does not positively 
accept 2 Thessalonians, regards the doubts raised against it 
as not insurmountable {Eirdtituixg^ pp 34, 40), whilst in 
England Dr J Drummond {Intent naiioiial Handbooks^ 1 899) 
accepts it at least provisionally, and in America Bacon 
(Introd 75 , cf also Moffatt, Historical W 7^, p 144 tF ) 

The chief objection alleged i 8 the representation of the Man of 
Sin Not only, however, is it unlikely that a forger would introduce 
a passage so unlike anything in Paul a writings, but no one has 
defended the Epistle more acutely than Clemen in maintaining 
that the Apostle might easily have derived his picture from Jewish 
sources (so Julicher), although the Jewish traditional element may 
be pushed too far (cf Bousset, Der Antichrist , Cliarles, Ascension 
of Jsatcihf Introd , and on the other hand, Askwith, Jntroduc 
turn to Thessalonians f 1902) 

Of Ephesians and Colossians, Arnold Meyer writes that 
the recent criticism of Julicher and Haniack is much more 
friendly than that of Weizsacker and others (Die modeme 
Forschwng uber die Geschichte des UrchristentumSy p 39, 
1898), and admits that a much earlier stage of Gnosis is 
represented than that of the great Gnostic systems, whilst 
English readers will remember that the specious appeal 
to advanced Gnosticism was repudiated by Di Hoit in 
tracing the Colossian heresy to Jewish soil and influences 
(Hastings, “ Colossians,” and for additional influ- 

ences Ramsay, “Colossae”) No criticism of any wide 
acceptance reckons Philemon spurious, although Van 
Manen would refer it to some unknown writer, ad 
125-130 But he has no word of explanation as to how 
the epistle found a place some ten years later in the 
heretic Marcion’s canon But Philemon carries with it 
Colossians, and if Colossians is Paul's, “the subtle 
intricacies of likeness and unlikentss between it and 
Ephesians are a peculiarly strong kind of evidence for 
identical authorship” (Hort, Froleg to Ephesians^ 168, 
Robertson, B D^ (Smith), “Ephesians ” , Haniack, Chron 
1 239) 

Group 4 Clemen ranks as “doubtless unauthentic” 
with the majority of advanced critics But Ramsay, by 
his searchmg mquiry mto the histoncal position which the 
Pastorals presuppose, maintains that their tone is mcon 
sistent with a late date , the undeveloped tyjie of per- 
secution which they represent cannot be refer^ to the 
middle of the 2nd century, or to the formulated perse- 
cutions of the Ist (C R E 246, 345, Weiss, Meyer's 
Kommmta/r^ p 40, 1894) 
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Another adverse argsoieiit is weakened by the fact that much of 
the languaM formerl|^Marded as charactonstio of the 2 nd century 
he referred to eatTy Jewish sources, e g , the reference of 
* endless genealogies to pseudo Philo s Book concerning Biblical 
Antiguilies (before ad 70) , Dr James, N T Apocrypha^ Church 
Congress, 1898, Hort, Judaistic ChnstianUy, p 180 Irom 
another |>oUit of view such references are of value, because, whilst 
in our best commentaries it is usual to illustrate freely from con 
temijorary and other Jeaish documents, these and similar illustra 
tions mark not only comparisons, but also contrasts (see, e g^, 
Charles, Apoc of Laruch^ IntrcKl ) 

A peculiar stumbling block to the rejtction of tlieae 
Epistles lies in their abundance of jiersonal notices 
(Zahn, EirUeitung, ii 457 , balmon, Introd 109 , and 
Weiss, Finleitung^^ p 301) It is difticult to see why a 
later writer should introduce these, since he ran the sc i lous 
nsk of making some fatal mistake, but it, as genuine 
Pauline fragments, they were introduced into htUrs the 
avowed aim of which was to secure the healthful devolo]) 
ment of the Church, it is evident that, as they are not in 
themselves connected with this aim, they could oidy have 
been designedly inserted to palm off the letter in which 
they occur as the work of Paul In such case the 
language of Weiss, w s , will not seem too strong 

The acceptance of the Pastorals naturally implies a liberation and 
second iin]>ri 8 onmont, as the attempts to tit tliem into an earlier 
part of Paul s life have not been successful (Steinmetr, Dte zweite 
romische Oefangenschaft des AposUls Javlus^ 121, 1897) Air 
Vernon Bartlct has lately made an ingenious attempt in this dirco 
tion {Apostolic Age^ 198) ^ <7 , ho asks us to transfer 2 limothy iv 
20 to the close of 1 Timothy as a postscript and to BUp|K)so that 
the reference to Trophimus is eonnocted ^^^th the voyage from 
Miletus to Jerusalem, Acts xx 21 Trophimus falls suk at the 
last moment, and could not sail with Paul fiom Miletus, and Paul 
refers to this in 1 Timothy — a letter written on board ship to his son 
m the faith at, or soon after leaving Miletus But Trophimus it 
would seem, was certainly at Jenisalem very soon after, Acts xxi 
29, and on Mr Bartlet s theory it is difhcult to see any sense m 
such a notieo as 1 Timothy 111 14, which lie apparently admits to 
be irom Paul If Paul, Aets xx 25, had just told the Ephtsian 
elders that they should see liis face no moio, upon which Mr 
Bartlet insists (p 201 ), it is diflicult to biheve tnat he had no 
sooner left Miletus than he v rites to Timothy at hpliosus (p 180) 
that he hopes to come unto him shortly Moreo\ei, the positive 
evidence for Paul s release and subsequent labours cannot he calmly 
ruled out of court. Amongst moderns Sjutta and Jlarnack accept 
it, and both lay stress upon the fact that in Clem Rom , Cor v 
7, “ the limit of the West could not he used of Koine by one 
writing in liomo (cf Ramsay, ht laul^ 456 , /ahn, w v , p 418) 

(b) With regard to dates^ Clemen, in accordanct with his 
view of development of Pauline thought, placed 1 and 2 
Thessalonians, 47, 48, befoie the Apostolic Council (see 
below), while Harnack places them 48, 49 (47, 

48), and McGiffort, c 48, in accordance with * * 
their early chronology, but aftei the Council The greatest 
diversity of opinion gathers round Galatians McGiffert 
places it earliest of the Epistles, at Antioch, before the 
second missionary journey, whilst Kendall, holding with 
McGiffert the South Galitian theory, mamtains that it 
was written during this journey, at Corinth Mi V Bartlet 
would apparently place it earlier still, either on Paul's way 
to Jerusalem for the Council or during the dispute at 
Antioch with the Judaizers before the Council These 
writers thus agree m so far that they rank Galatians 
earliest In Germany l^of V Weber, the fullest advo- 
cate of the Soyth Galatian theory and of the identification 
of Gal 11 with Acts xi 30, places Galatians eailiest, in 
49, during the period Acts xiv 28 , and ho is now 
followed by Belser, Einleitung^ pji 170, 436 ff, 1901 
Zahn also places it earliest, but in the beginning of 53, 
and 1, 2 Thessalonians within the first half of the year, 
these three Epistles thus forming his first group He 
too, holding the South Galatian theory for the Epistle, 
dates it with Rendall from Corinth, and both writers 
consider vi 17 a reference to the scourging at Philippi, 
of which Paul still bore the scars Ramsay, however, 
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givca strong reasons for placing Oalatians later in PauPs 
life, at Antioch, at the close of ^ second journey The 
moat rt markable change of opinion in favour of the early 
date of Galatians is that of Clemen, who, aftor placing 
it subsequent to Homans (1897), now considers it the 
earl It St of all, in view of the bouth GalatfllK& theory, 
placing it m the second missionary Jow’iiey before 1 and 
2 Thess , on this cf Theol 1 2, 1901 

The iiiqmry gains additional mtereat from Mr Askwith a discua 
lion [HaliUumH 1899) of points at issue between Ilainsay and 
Lightfoot and his rontention that the later date assigned by the 
latte r during th(3 thud missionary journey, need not interfere witli 
maintaining the South Galatian theory The laUr date is adopted 
h\ Lightfoot (hufly fiom similarity of stjle and language between 
(falalians and Homans, but undoubted lestmhlance ot language 
between two writings does not of necessity involve any ceitain 
infer trice as to date (Sanday and Headlani homans^ xxxviii ) 
Sietfert (Meyer s Kommentar^ 1899) follows most Continental critics 
placing Galatians first in the second group but as an upholder of 
tlie North Galatian theory, in the tliird jouinoy at Ephesus, 64—55 
There is no leason, ho argues, for assigning a later aate because of 
the developed tear lung on justification, since the essential features 
of that doc trine belong so inseparably to the foundations of Paul s 
Gentile Gospel tliat they must have been early fixed, and would 
find at different times a kindred re|)ics( ntation It is not sur 
pnsiiig that llarnack should find it uripossible to assign any 
date precisely , see fin ther Hastings li /) “Galatians ITalniel 
(1895) stands almost alone in supporting the view, once widely 
he Id, that Galatians was written in Home or elsewhere in Italy, 
beeauHc of the terms of Homan law But Siotfert (p 24) points 
out that in the Roman provinces tliere were numbers of Homan 
citircns and the Homan legal rights would be widely known 
amongst other provincials , and still rnoie strikingly Ramsay mam 
tains that the poculiai legal procedures are applicable to South 
(ralatian fitics of the first missionan journej in which Seleuciel 
and Greek law, not Roman law prevailed {Oalahnna p *570) 

In group 3 Philijijnans la now often placed last (first, 
by Lightfoot) Hamsay maintains that Paurs trial had 
Ik gun, ind favourably , hence the undercurrent of hope and 
eagernisM for thi issue (/S^i 157) From this stand 

point Mommsen’s interpretation of i 13 as the supreme 
imjional court (arncs weight before these judges Paul 
had aiiptarod, his bonds liccamt manift st in Christ, 
sympathy was ivyakciied, inasmuch as he is no longer 
regal ded as a dangerous seditious leader, a sympathy cor 
roborated pci haps by the greetings, iv J2 

In 1 7 two legal terms afford coiifirmatoiy evidence &vo\cyla^ 
pfftaluxnst whilst i 14 (Toh xiu 0 I \\ ) indicates speed} deliver 
anee from imprisonment (/aim IinleUunq, i 980 although differ 
mg from Mommsen , Kc nnedy Fxpository Atnrv, 1898 , R R Smith, 
JUptsfle of the TrmU 1899, Bolser, hinleitung^ p 570, 1901) 

(r) With regard to the contents of these Epistles, recent 
criticism strengthens the subtle but undesigned coinci 
deuces With Acts In group 1, topics referred to in Thts 
salonian Episths may wdl have given colour to the charge 
of proclaiming “ anothei h lujieror,” Acts xvii 7, 
ContentM Thessaloiiica (Findlay, Paul, Hastings, P D , 
and, further, McGiffert, Apostolic Aqe^ 246) In (jcmiinen 
tai // on GalaftatiSf p 399, Ramsay strikingly enumerates 
many (oiucideuccs between this Epistle and the address at 
Pisidian Antioeh, Acts xm , and thus affords additional 
supjiort to the South Galatian theory The stress laid 
upon the collection for the saints, so marked in these 
Episth s of grouji 2, and the fuller recognition of its im 
poitaiice lu creating a cheper sense of Church unity, give 
fresh vividness to Paley’s argument from undesigned 
coincidences, Acts xxn 7, Romans xv 25 ff , whilst the 
tone of apprehension with which Paul regarded his final 
visit to Jerusaltm fitly agrees with the sense of danger, 
Romans xv 30, 31 (also emphasized by Paley) (Hort, 
Proleq to Rmnan\ 42, Ramsay, %s 459, Randall, 
hxpositor^ 1893) 

In connexion with the great (circular) Epistle of group 8, 
Fphesiana, Paloy remarked that we cannot expect many agree 
ments with Acts, but if Fphesians was addressed to various 
Churches, a strong tradition makes Ephesus one of them, and 
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resemblances between Paul s address of Miletus and the phraseology 
of Ephesians may not unfairly help to confirm this tradition 
(Lock, JSpkenavs Hastings, P P ) 

These writings supply another evidential argument from 
their corroborative witness to facts and teaching of the 
Gospels, as also from the knowledge of these facts which 
they presupjiose in their readers (Zahu, Jhtnlettunq, ii 
1 58, 1 66 , Uhlhorii, I)as Leben Jmi in seiMen neue? en 
Parstellungen^ p 113, Drescher, Das Lehm Jem hei Paulvs, 
1900, for literature, Findlay, Paul Hastings, B D) 

If wo confine ourselves to those Fpistles whicli we claim as 
authentic, and if wo take tlie earliest, e q ^ \ Thessalonians or 
Galatians, this testimony is foithcoming — a testimony which can 
he further traced through each of the four groups — /ahn, u a , 
c q , 1 Thessalonians i 10 , ii 15, 19 , lu 13 , iv 2, 16 , v 1~5, 
23 , and especially Zahn, « s , p 159 , Galatians, i 1 4, 17 19 

II 9, 20 , ill 1, 15 , iv 4, 6 , v 24 , vi 2 , and for evidence 
of probable Johannine tradition, P Fwald, Haupiprohltm der 
t vangelxenftaqt, pp 84“94 

The hpistlcs thus constitute “a fifth Gospel’ and it is not 
surprising that even Pfieidercr acknowlidges that the Apostles 
woik would bo a lastle in the clouds without some histomal data 
of the personal life of Tesus 

Moreover, Dr Sanday has forcibly urged that the teach 
ing of Paul, a Jewish monotheist, as to our Lord’s relation 
to the lather in 1 and 2 Thessalonians is best explained 
by belu ving that behind it lay the knowledge of teaching 
of Jtsus in th( Gospels (Hastings, B D , “ Jesus Christ”) 
Rut this may also be said of the Galatian Fpistle, cf 1 , 2 
Corinthians, eq^ Galatians i 1, 3 , n 20, iv 4, 1 
Corinthians viii 6 , 2 Corinthians xm 1 4, to say nothing 
of others Thus, whilst the doctrine of the divine Person 
of Christ received in later Epistles its greatest prominence 
— ^as, e g , C^fiossians i 1 8 — in answer to the angel worship 
of false Jewish teaching, and whilst the language of 
Hellenism may have enabled Paul to give adequate expies 
Sion to his thoughts, the doctrine itself “ had underlain 
all his teaching and each earlier Epistle” (Hieks, ^Uidxa 
Biblicay iv 10) 

Another point emphasired by recent cnticism is the naturalness, 
the convcntionahty of these Fpistles , i <? , not merely the directness 
and simplicity with which the writer passes, as in Colossians and 
I phesians from highest doctrinal themes to commonest relationships 
of life, but the “niamior of men which ho adopts in phraseology, 
salutations prayers The instances m Deissmaun, Bwehiuditny i 
210-216 ({ f Neue BibeUtudien^ 65 76-84), afford parallels and illus 
trations to each of the four groups— e g , the unceasing mention of 
Paul s converts in his jirayers 1 Tht ssalonians i 2 , Homans i 9 , 
Ihilomon, v 1 , Ijihesiaiis i 6 , 2 Timothy i 8, has an interesting 
parallel in an Egyptian letter (172 n c ), ol cv oUq) vdyres (rov Sia 
wayrbt pvelap iroiovftevoi (“all at home make constant mention of 
you ), esnoeially as the context mentions constant prayer to the gods 
T he Bimpiost letters, moreover, took in oailiest times tne form of con 
versation between people separated, and hence the possibility of re 
storing a lost letter to which we have a reply in some extant epistle, 
by noting the conversational elements which have been incorporated 

III the answer This possibility has been skilfully maintamcd by 

Dr Reiidel Han is w ith reference to 1 Thessalonians {Expostior, Sep 
tember 1898), witli which we may compare Dr lock s valuable con 
tiibution to Expositor (Tuly 1897), in wliiili he explains how many 
passages of St I’anl's Fpistles — e g , in 1 and 2 Corinthians— are best 
understood by supposing that he had before him the actual woids, 
wiitten perhaps or at least emnloyed, by lus opponents in taunt, 
question, argument, and that tlio phrase so usoa is caught up, as 
it were, h) the Apostle in his reply, according to the common 
custom of letter w riters , cf a similar suggestion Ramsay, Oala 
tians^ p 462 Findlay, Expositor (June 1900) Such traits do not 
render Pauls letteis weak or contemptible, like his presence and 
sj>ee( h in the estimation of his foes , rather do they help to confer 
a power and a charm which make them known and read of all 
men ^ (k J K* ) 

^ With regard to attempts to break up 2 Corinthians, it cannot be 
said that they liave pro\ed successful (see Sanday, Encycl BiJbl i , 
“Corinthians (1899) , Jiilicher, Eirdextung^p 43 ff , who also pro 
noiinces in favour of the integrity of the Epistle, and even against the 
hypothesis of Vterkapitel Bi^, x -xiii or x l-xiii 10, as a separate 
letter) Dr J H Kennedy s articles (SxpositoTt September, October 
1897) and Mr White s reply in favour of the mtegnty of 2 Connthians, 
February 1898, should also be consulted See further Scbmiedel, 
Theol Rundschau^ 12, 1901 
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PAVlAf capital of the proMiicc of the same name, 
Ijombardy, Italy, 18 miles south of Milan by rail The 
population remained stationary during the last thirty jears 
of the 19th century, since its lucrcAse from 34, (ill in 
December 1871 to 36,107 iii December 1899 was duo to 
the inclusion of paft of th^ commune of Mirabello in 188} 
In consequence of this change the area, previously less than 
700 acres, #as increased to nearly 7000 acres Having 
in 1872 ceased to be a fortress, thei fortifications were 
ceded to the commune in 1876, and the bastions ha\c 
been gradually transformed into boulevards and publu 
^gardens. Inside the city, changes ha\o been limited to 
partial straightening of old streets and the construction of 
i)Ome now ones, and to the arrangement of j)ubhc squares 
an front of the Castle, the Municipal Palace, and othti 
sites Among the public buildings may bo mentioned the 
Palazzo Mezzabarba, coiweited into the Munici[>al Palace , 
the Prefecture, cnlaigcd and rebuilt , the (overed market. 
With post, telegraph and telephone offices , the new pcojdt s 
ngricultuial bank , and the public slaughterhouse 3 he 
University, founded in 1361, has been incieased by tlu 
4iddition of schools of general chemistry, iihannaceutical 
•chemistry, physiology, xnd by tlu foundation of chairs 
of pathological anatomy, histology, legal medicine and 
hygiene, while m the old University building the geological, 
palaeontological, and inincralogical collections have liecn 
enlarged The number of students in 1899 1900 was 1 308, 
of whom 303 were nisei ibcd in the faculty of medicine 
The buildings devoted to secondary education and technical 
instruction have been enlarged and inii)ioved Tn 1881 a 
new cemetery was laid out ind the old cemetery of Boigo 
Ticino suppressed loi the promotion of athktics a iiflo 
olub, a gymnastic hall, and sc viral boating clubs have 
been established In 1884 a monument was elected to 
Oaubaldi, and in 1900 another monninent to the Cairoli 
family The communal fine iits museum has been 
< nlarged and reorganized to make i oom foi numiamatic, 
vrchajological, and natuial history deiiartments Ihe 
satliedral, begun at tlu end of 1300, his been ci owned 
with a cupola and tlu fai ide begun The old basilic is 
of S Michclc Maggioie, S Jhetro in Cicl d^Oro, and 
S Tcodoro have been icstoiod ind isolated bincc 1880 
there has been a considerable imrcase in iron foundries, 
military engineering works, and ehctncal pioductiou 
vvoiks In addition, numerous cement factories, factories 
of antiseptu preparations, and establishments for rearing 
silk vv onus have been founded 

Pavia y Albuquerque, Manuel (1828^ 

1895), Spanish general, was boin at Cadiz on 2nd August 
1828 Ho was tlu son of Admiral Pivia, i naval ottuu 
of onie note m the larly jiart ot the 19tli ctiitury’’ He 
ontcied the Royal Aitillery C’olligo at Segovia in ISfl , 
bccime a lieutenant in 1846, a captiiii m 1833, and majoi 
in 1862 I’hree years litci hi joined the staff ot Marshal 
Prim, and was his devoted followei during the last yeais 
of Isabella’s reign, when Prim was the moving spa it of 
4he Progiessist jiaity Pavia took part in tho two ursuc 
sessfiil revolutionary movements concerted by IViin in 
1866, and, ifter two ytais of cxik, in tlu successful 
revolution of 1868 Pnm employed him in high com 
inands, in which Pavia showed much vigour against the 
republican risings in tlu southern jirovinces, the govern 
inents of King Amadous of Savoy, from 1871 to 1873, also 
showed him much favoui Aftci the aMuation of that 
jinnct, General Pavia was called upon by the shortlived 
•cabinets of the federal republic to lead their armies first 
iigaiust the Carlists and then against the cantonal insur- 
rections of the chief towns of tho south, which he quelled 
with groat energy On three occasions during the eventful 


^oar 187*}^ a« captain general of Madrid, ho frankly offered 
his services to the gove^minents of the day to put an end 
to thi anarchy that was raging in the jirovinccs and to the 
disorganization prevalent in tho Cortes To all ho used 
the same arguments, namely, that they had to dioosi 
between an Alphonsist lestoriliou or a dictatorial, mill 
tiry, and political republic, winch would rally lound its 
standaid all the most Conservative groups that had made 
tlu revolution of 1868 This he hoped to realize with 
Castclar, but tlu plan was intcrnipttd by the military 
pTonunctanuento for tlu puij>osL of dissolving the (Virtes 
of 1873 As soon is tlu tcdcril (\)rtes hid debated 
Cdstelar, Pivii midt his untp dit^t ot lid Jainiaiy 1874, 
for which he had, on liis own conltssion in his numoirs 
juepand the gariison ot Madrid iindci his coinmaiul, with 
the assent of all the leaders of the army in tlu piovinccs 
\ftir his 2^ionuin lamunto^ Pavii was absolute nuslcr ot 
the situition, and might lum pliycd the ]mt of a C3om 
well, Piim, oi Afonk Having no personal ambition, lu 
Sint foi Marshal Stiiino to foim a govcinmcnt with 
higasta, Miitos, Ulloi, and othci (’onservitivi s and Radi 
(als of the revolution Irom that moment Pavia can fully 
ibstaiiud fiom I ikiiig an it live part in jiolitiea , but he sat 
in tlu Cortts ot tlu Restoration sevei il times, and onci in 
i f imous n tiospectivt dc bite he dtfi nded hinist If skilfully 
igunst no less an oratoi than Imilio Castdir, who uj> 
braided him foi the part ht had playtd on 3id lanuaiy 
1871 Ht died siubknly on 4th Tanuary 1893, at tho 
age of sivty stvtn (a r ir ) 

PdiVlodSir, a town of Asiatic Russia, in the proviiue 
and 223 miles north wt st of the town of Semipal itinsk, 
239 miles south cast of Omsk lailw ly station, on the right 
bank of the Iitysh Jt has itgular steamer (ommuniea 
tioii with the Ob and litysh ]>orts, and is a centre foi 
tiade with the Kirghiz, who exchange animals and animal 
products for gi am, Hour, and manufactured goods Popula 
tion (1897), 77 K) 

PSiVlOVOf an industrial town of Russia, in tlu 
government uul 40 miles south west of the town of ]Sijni 
Novgorod, on the Oka nvei It is the centie of a con 
siderable ciitkiy, haidwau, and locksmith trade, wliidi, 
cained on in cottages and small vvoikshops, (ngiges, 
liesides Pivlovo itsdf, no less thin 119 villages, and tlu 
output of whieh leadies an annu il v iliie of over i>200,000 
Tlu re aie also sted woiks and mateli fat torus Pivlovo 
IS well provided with schools, and has a museum of eutleiy 
models and a library lAipulation (1897), 12,200 

Pavlovskiy Posad, <>1 Vokhw, a town of 

Russia, in the government and 12 miles by rail cast of tlu 
town ot Moscow, on the Klyaznia iiver It is tlu eentic 
of an imjiortant manufacturing district, comiirising woollen 
milk, and dyeing and printing works, turning out goods 
to the value of XI 11,300 annually Population (1897), 
10,020 

Pawn brokings if desire to tiaee witli 
miimteiiess tlu histoiy ot j)avvnbroking, we must go back 
to the eailust ag(s of tlu woikl, since the 
Imsincss of lending nuuicy on ]»oi table security * 

IS om of till most aiuient ol human occupitions 1 veu 
in the 1 emote igis whin tlu Old Testanunt was being 
written, the praitui was alieady tuniliar, although it was 
hardly regarded with a l>encvolent eye “If a min hi 
poor, thou shalt not sleep with his pledge,” Mysthe Penta 
touch , “ and it thou at all take his raiiiunt to i>lcclg€, thou 
shalt deliver it to him by that the sun goeth down 
that he may sleep in his own raiment, and bless thee ” o 
man might take the upiicr or the nether millstone in pawn, 
since that was equivalent to taking a lean’s life in pledge^ 

S VII - 74 
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PAWNBROKING 


Nor might the widoTiv’s ox be taken The Mosaic Law 
Htriu k at tilt root of pawnbroking as a profitable business, 
sintt It forbade the taking of interc st fxoiu a poof borrower, 
while no Jew was to pay another foi timely aicommoda 
tion And it is curious to reflect the Jew 

was the almost universial usuier and lender upon 

s( ( 111 ity of Middle Ages, it is now very rare in Great 
Bi itain to find a iidbrew pawnbroker 
111 ('lima, wlmU venerable bolorc most of the irst of the 
world had leaiiud th( tlemtnlB of civih/aiiun, the pawnahopuas 
piohahly aa lanuliai two or Ihrte thousand years ago as it is to dfy, 
and its conduct is still legiilated quite as strictly as in Kiiglaud. 
Ihe Chinese eouditicms, too, aic decidedly favourable to tno 
boirowi I Ho may, as a luU take thieo ytare to ledeem his pio 
junty, and he raiinot be charged a higher late than 5 jxi cent 
jKi annum —a regulation which woukl close evciy jiavvnsliop in 
1 ngland in a month Both Koine and (iietce wcic as lamiliai vviUi 
Ihc ojMiation of |>awiiing as the modi in jshu all the vvoild ovci 
indeed, horn the Koman j 111 iHpruch net most of the conteiniioraiy 
law on the mihjeet is dciivtd 1 he chid dilh leiicc between ihmiun 
and hnglish law is that nmh i the foiimi euftin tilings such as 
wealing ajipait 1, fuiiiituic, and lUBtiuim nts of tillage, i ould not be 
pledge (I whereas tin le is int such nstiictioii in Knglisli legislation 
The Liiipmo! Augustus was himself an illustiious jiawnhiokei He 
ecmveitcd the suiplus ansmg to the State horn the eontisc.atccl 
T* Id enminiils into a fund fioiu which sums of 

nioiny wf le lent, without inieiest to those who could 
aym m pbdge valiiahles ecpial to double the amount bon owed 
It was incited, in Italy, and in moie modern times, that the pledge 
H)st< in which is now almost univeisal on the eoutinent of ruioiM. 
aiose 111 its oiigin that system was puiely benevolent, the caiiy 
Mitatn dc PtHd cstahlished by the aiitnoiityot the Po|K 38 lending 
money to the pool only, without lutc^rest on the sole c ondition ot 
the advances being covered by the value ol the pledges This was 
viitiially the Augustan system, but it is obvious that an iiistitn 
turn whieli eosts inoiuy to manage and dciives no ineonu iiom 
its o|Kuations must either limit its usefulness to the extent of the 
voluntary suppoit it can command, oi must come to a speedy end 
J his IS jirohahly the explanation of the failuie ol stum vtiyeaily 
uttemnts to establish c hanlablc pawnshops Thus as eaily as 1198 
Home tiling of the kind was started at ^Seising in Havana while 
111 1 too a similar eiideuvoui was made at Salins in 1 lanche C omt< 
where interest at the rate of Tji per cent was ehuiged Nor was 
Icnglaiid hack ward foi in 1 i(51 MiOiacl Noithbuiy, oi de Noith 
boiough bisho]) ot I ondon, beiiuenithed 1000 silver marks for the 
establishment ol a Ine pawnsliop Ihesi pinmtive eflorts, like 
the latm Italian ones all faded Ihe Vatiean was thciefqte eon 
stiaiiied to allow tlie Sacii Monti di Pieta- no satislactoiy deina 
tion of the phrase has >et httu suggested — to charge sulhemiit 
inteiest to then customeis to t liable them to deliay expenses 
Theitmpon a Itaiiicul and tedious coiiliovt isy aiosc upon the lawful 
iiejHS ol charging inteiest In time it died away, extinguished by 
its own liitilitv but about the beguiiimg ol the lOtli eentuiy it 
was itvived and was only finally set at lest by tlie issue of a ]>apal 
bull By that document Pope beo N , in the tenth sitting ot the 
C'oimeil of the Lateiaii, declau^d that the jiawnshopwas a lawful 
and valuable institution and thieatened with e xeuiimmuicalioii 


those who should picsunm to expiess doubts on the subjitt The 
Coiimil of Tient infereiitially eon fumed this decision and at a 
Homenvhat latci date we find ht (^hailes Boiroiuto eouusellmg the 
estahlishme nt of State or iiiunie ijial pawnshops 

Lung before fins liowevti, Monti di Pietk ehaiging inteiest foi 
then loans had heeomo common lu Italy Thopieeisi date of then 
itmU a ««tahlishmeut is nut elcai, but it is ctifaiii that if 
Moati di when tlie eailiest ol which 

Phtk tlieixi appeal's to bo any lecord in that eountiy—it was 
at Oivioto — was continncd by Pius II Tin oo veal's 
later another was opened at Perugia by the efioits oi two run 
ciscans Bainabus Intel amne nsis and l<ortiiiiatus dc Copohs The 
one had httm a ])li>8ician and the othei a lavv}(»i aiici both had 
gone to the eloistei late in life They eolleited the iieeessaiy 
ca])ital by }>ioachnig and the Peuigiaii ])awnshop was ojx.no«l with 
Bueh success that theiewasa substantial balance of jiiofit at the 
ond of the fust year The Dominieaus, who wei'fe peihaps jealous 
of the raiieistans endeavoured to pleach down the lending 
house, but without avail, and othoi's vvtie established in raiud 
sueceasion Thus A itoi bo obtained one in 3469, and Sixtus IV 
confirmed another to lira native town of Savona in 1479 After the 
death of Biothtr Barnabus in 1474, a strong impulse was given to 
the creation of these establishments by the pleaching of auothei 
iianciscau, Father Bernandiiio di ieltre, who was in due course 
oauoni/ed By his efforts Monti di Pieti were oiieiiod nt Assisi, 
Mantua, Parma, Lucca, Piaccnra, Padua, Vicenza, Pavia, and a 
number of placeis of less Importance At Florenee the veiled opposi 

tloa ol the uiumoipahty a&,d the opeu hostility of the Jews prevailed 


against him, and it w as resei ved to Savonarola, w ho was a Domixiitan, 
to el cate the first t lot cntiiic jiaw nshop, after the local theologians 
had declared that there was “no sin, even venial, xn ehatging 
interest 1 he activity of the Chuixh in this matter, and the readi 
ne ss ol the Poiies to give permission for jiawnshops all over Italy, 
make it the more reniaikable that the pajial capital itself jxissessed 
nothing of the kind until 1 0 39, and that evM then Rome, like sev 
many othei cities, owed the e oiiveiiience to the exei-tions of a 
Fianeiseaii The Naples establishment, opened about the same 
year, became famous in time os not only the lilfteBt in l^urojH 
but as containing a Imer aecumulatipu of valuable ai tides than 
any other Irom Italy the pawnshop spread gradually all over 
uroiie Augsburg adopted the system in 1 691, Nui t mberg c opieel 
the Augsburg regulations in 1618, and by 1622 li was estabhshcei 
at Amsterdam, Brussels, Antwerp, and Ghent Maiirid followed 
suit III 1706, when a pi lost openea a charitable jiaw nshop with a 
capital of li vt pence taken from an alms box 
The institution was, however, veiy slow in obtaining a footing 
in trance It was adoiitod at Avignon in 1677, and at Arras lu 
1624 The doe torn of tnc once jiow erf ul Soibomio could » 
not, despite the ae tion ol the Popes, leconcile themselves 
to the icita o! tlie lawfulness ot interest, and when a cj-aace 
pawnshop was oiiened in Pans in 1626, it had to bo 
clostid witliin a year Then it was that Jean Boucher published 
his jMfevsc des Monts de PiUd Maiscilles obtained one in 1696 
butitvcas not until 1777, aftci the idea had been picssed upon 
the ( oviinmemt for ineire than a century, that the first Mont <le 
Pnte was loiimlcd m Pans by loyal jiatent, to the gi cat satisfat 
turn of M Neckcr The statistics which have been piesemel 
lelativc to the business done in the fust few yeais ot its existenee 
show that it was icsoitod to by a much Ixitci elass than that from 
which ineist pawnshops now diaw then customeis In the twelve 
ytai 8 between 3 777 and the Revolution the avciage value of th< 
pledges was 42 fianes 60 teiitimes, which is double the picseiit 
aveiage The mteicst ebaiged was 10 ])ci eent pii annum, and 
largo pi oh ts were made upon the sixteen million livies thatweic 
lent cvtiy year The Natieinal Asbcmbly, in an evil memicnt 
destioyed the monopoly ot the Mout de Pidte^, but it stniggled on 
until 3796, when the toni]>ctitionof the money Icndeis eonipelled it 
to close its d 001 s So gioat howevti, vvcit the cxtoitions of the 
uauiers that the jHe)))lc began to clamour foi its icopcning and in 
July 1797 it lecommciKcd business with a fund ot i,20, 000 found 
by five pin ate capitalists At fust it chaiged interest at the iat< 
of J6 pel cent pci annum, vvhieh was giaelually iidueed, the 
gradatiems being 30, 24 18 36, and Inially 32 ]»or cent m 3804 
In 1S06 it fell to 9 jiei eent , and in 3 887 to its pusent level of 
7 jiei cent In 1806 Na]>oleon 1 le established its iuonoi>olj 
while Najiolcon 111 , as Piiiiee President legulated it by new laws 
that au still in lone In Pans tin pleelge shop is, in effeet, a 
dopaitmcnt of the Admimstiation , in the Piench pioviiiccs it 
IS a muimipal nioiie)j)e>ly , and tins icmaik holds good, v\ith 
modifications, loi most parts ot the continent of Luiope 

lu England the pawnbroker, like so niany other dis 
tinguished jiersonagts, “caint in with the Conqutroi 
1 lom that time, indeed, to the famous Icgisla 
tion of Edward I , tho Jew money lender, who as 
often as not advauetd money upon the sccuiity 
of valuable propeity which passed into his tempoiaiy 
possession pending its redemption, was the only pawn 
biokci Yet, despite the valuable sci vices whieh the class 
rendeied, not infrequently to the Ciovvn itself, it is niattei 
of f imiliar history that the usuiei was treated with studied 
eiuelty — Sir Waltei Seott's Isaac of "iork was no mere 
ereation oi fiction These baibanties, by diminishing the 
number of lews in the eountiy, had, long before Edward’s 
decree of banishment, begun to make it worth the while 
of the Loinbaid merehants to settle in England It is 
now as well established as anything of the kind can be 
that the three golden balls, which have for so long been 
the trade sign of the pawnbrokei, were the symbol whieli 
these Lombard merchants hung up in front of their houses, 
and not, as has often been suggested, tho arms of the 
Medici family It has, indeed, been conjectured that the 
golden balls were originally three flat yellow cfllgies of 
byzants, or gold coins, laid heraldically upon a sable field, 
but that they were presently converted into balls the 
better to attiact attention That these sharp, and not 
always very scrupulous, men of business from the South 
did actually advance money on pledges can hardly be 
questioned when we remember that m 1338 Edward III 
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pawned his jewels to the Lombards to raise money for 
ins war with h ranee An equally great king Henry V 
— did much the same in 1415 It has indeed been said, 
with no great touch of extravagance, that both Cic^y and 
Agincouit owed Hji^iething to the paunbiokcr 

Tho Lombards \\crc not a populai ( lass and lleiuy VII liaimd 
tiiem a good dial But, whatever pailiaiiuiitH and kings miglit 
onact, usiiiy and biokmg went on t landcstinelj ^hen the business 
was too i>eulou8 to lie conducted opmU, aid it would apjioar that 
the pnncii>al City companies were not above acting as pawn broket's. 
By the time Bacon wiote his essay on Usury a juster estimate 
of tho subject had begun to pievail “Biokti*8 ol ]ia\\n were, 
Iiowo^or still rcgatdeu as the liiual business dtsceiidants of the 
34th century Jew usurcra and the unpopulai Lornhanis, and m thi 
very first year of Tames I “An Act against Brokei-s Mas iiasscd 
ana remained on the statute book until tiuten ^l(tolla had been 
thuty five years on the throne It Mas aimed at “counterfeit 
bioktra, of Mhom tlieio Mere then many in London Tlnv 
Meie described as men of manual ocoiqiations and haiidn rafts 
moil, and weio dinounced lor having ‘ set uj) a tiadc of buying 
and St lling and taking iii juwn ot all kinds of Mcaiing apparel 
household stuff, and goods ol all kinds socxci, finding theicby that 
tlic same IS a inoie idle and tasiei kind of trade and li\ing, and 
that there anseth and growtth to them a moie leiidy more great, 
more profitable, and speedier advantage and gain than by thou 
foiiner manual lahouis Ihis tyj»o of hiokcr Mas evidently 
iigarded as a meie itttnir of stolon goods, foi the At t pioiidid 
that ‘ no sale or jraMii ot anj stolen Jtwels, platt oi othei goods 
to aiiv paMiihiokei in London Westmmsiei or SoutliMaik shall 
altci the piojMirty tlnioin and that “paMiibioktis ufiisiiig to 
pioduee goods to thin oMiici fiom mIioiii stolen sliall foiftil double 
the \ulue 

In flic tinif of Chailes I Ukk Mas anothn Ait mIulIi math it 
quite t It ai that tho jiaM nbiokti m as not tUoim d to be a v cry lesireet 
able oi tnistwoithj ]nisoii Nevt itheless a j>laii Mas mooted foi 
setting that king up iii the husinoss J he Civil Wai Mas approar h 
lUg and Hunplios Miio badly nteiltd when a too iiigtiiious Koyalist 
pioposed till establishment of i State ‘piMiihousi The ]iic 
ambit of tho scheme It Gift d how tho intoleiubk in ) urn s done to 
the pooit suh)n ts by brol t is and nsuiei*s tliat take JO, 40, hO, CO, 
and mote in the Jiundi(.dth, may he icmedicd and it dressed tin 

{ looi tlnieby gieatly iclieved and cased, and Ills Majestic iimeh 
icnehttd lhat the king Mould havt htcii niiit h bencfitid 
IS obvious since he Mas to (n)oy two thuds of tin pioiits, whih 
the working capital of £100 000 Mas to ht found by the Cit> ol 
London The rtfoini of what bhakespeaie calls hioking pawn 
Mas m the an at that linn although nothing c ver came ot it, and 
III the oaily days of tho Oommonwt.aUh it mus pioposed to establish 
a kind of Mont dt Pntc Iho idea was einphasi/od in a pamphlet 
of 10')! entitled Observations inn infesting the Conn nicncy and tom 
imidtty of Mount Fieicyes or I uhhe iSanil s for helnf of Oic looi or 
Others in Distress upon Pawns No doulit maiij a uuin-d Cavahei 
would have been glad enough of sonic such means of laisiiig monev, 
but this radical chaiigo in the jniiniplcs ot Liiglish pawn broking 
Mas in ver 1)1 ought about It is said that tlio Bank ot Luglanci 
undei its (hartor, has ])oMer to estahlisli iiawnshops and mc leain 
liom vt i^hort History of the Dank of J^ng/a ml jiublishtd in its veiy 
eaily days that it was the intention ot tho diieetors, toi the ease 
cf the pool, to institute a lombaid “for small paMiis at a 
penny a pound interest pc i month 

Tlnoughout both the 17th and 18th centunes the general 
suspicion of the nawnbrokc .1 appears to have been only too mcII 
tounded It Mould apiicai fioin tlie refci cnees lidding makes to 
the subject in Anuha, which was Miittcii when George II Mas on 
tho throne, that, taken in the mass, he Mas not a very scnipulous 
tradesman Tho householder whose stolon pio|x,ity liad been 
pledged much below its value, ajineals to the justice tor sonic 
penalty on tho |)aMnbioker, ‘ wlio plaiiil> ajqieai’s to liavo known 
that these goods woio stolen , and ho adds, “The shops of these 
fellows are indeed, tho fountains of theft ' Down to about that 
time it had been customary lor publicans to lend money on pledges 
that their customers might have the means of dnnking, out the 
])iactico was at lost 8to])|)ed by Act of Parliament Nor was 
respect foi tho honesty ot the business me reased by the atteinj)t ot 
“ Tlio Cliaritablo Coiporation to conduct pawnbroking on a large 
scale Lstablished bv chaiter in 1707, ‘this nefarious eorjiora 
tion as Smollett called it, was a swindle on a large scale Its 
ostensible object was benevolence — it would lend money at legal 
interest to the ^looi upon the smallest pledges Tlie capital was 
£ JO, 000, which before long was increased to £600,000 With an 
office m the City and another at the West End, the undertaking was 
an almost immediate success for the promoters , but there was no 
attempt at oircumspootion in the conduct of the business, and tho 
facilities which it offered for the disposal of stolen goods were far 
greater than had ever been reproached against tho private broker 


Ihe diroetoi's gaiublcHl wildly with the shat'<^holders^m6ncy, and m 
the end the Common (kmncil of the City of Loudon iietitioiied 
railiaincnt foi the dissolution of this dishonest coiieeip, on the 
giound that the Chruoration, by aflording an easy method of 
laising nioiie^ UlMMa^vainalthH, tiiiiiishes tho tlnef and piekjiocket 
with a 1m ttoi op|)drtanity of selling thtir stolon goods, and eiiahks 
an intending luinkriipt to dispose of the goods he buys on cudit 
tor uatlv moiit^ to the cb ftaiiding of his eredtioi's ict tbt 
corporation had managed to keep its dootti open toi u good many 
jeaiH and v\ is as is not unusual with su<A|li sc hemes ofhceied hv 
j»ersc>ns of the guatest oulvvatd n s]KetabiIlty' When the eoiiceiti 
eulhipscd 111 17 11 its cashm was Mr Gcoige Kobinson. M P foi 
^Mallow In LonijHni> with uiotln i piinei|>al olhcml he dis 
appealed hss than 4. fU 000 being kit ol n capital which had once 
Ikeii twenty times as irnnh 

The pawnbroker’s licence dates from 17^''), the duty 
being fixtd it JblO in London and in the tountiv 
and at the same time the inUiest eharge able was HcltUd 
at i pel edit per month, the duration of loans 
eonhiied to one >tar Five years later the inUiest on 
advances ovti £2 and under i>10 W'as laiscd to jtioaern 
1*) per tent The modern history of legislation regain 
atieeting jiawnbroking begins, however, in 1800, Hons in 
when the \tt ol 10 and 40 George III t 90 
was passed in great measuu by the inBiunce of Lend 
Ildon, who never made any seerct of the fatt that, when 
he was a young bainster without briefs, he had often been 
indebted to the timely aid of the pawnshoi) The paw ii 
bioktrs weie grateful, and foi many years after Loid 
Fldons death they continued to drink his health at then 
trade dinneis The measure ticated the broker a good 
deal less like an outcast and a potential criininal than the 
legislation ol the previous two centuries, but it was far 
from being a liberal enactment It increased the rate of 
inUrtst to a haltpenny per half crown per month, or foin 
pence in the pound jiti mtiistm — that is to say, JO ixr 
(cnt per annum Loans were to be granted foi a year, 
although jilediics might be redtemed up to fitleen months, 
and the lust week of the second month was not to eount 
for interest Ihe \ct worked well, on the whole, foi 
tJiree ciuaiteis of a centuiy, but it was thiice found 
necessary to anHiid it llius in 1S15 the lietiue duties 
were raised to XI 5 and 47, I Os for 1 ondpn and the 
country nsjHctnely, another Act of IHfO abolished tin 
reward to the “common informer " for ripoHing illegal 
rate^ of interest , while in ISbO the jiiwnbioker waii em 
powered to dmigo a halfianny for the iiawn ticket when 
tho loan w is under live shillings As time went on, how 
evei, the iiuiiii jncnisions of the Act of 1800 weie^ found 
to be veiy iiksonit, and the I^iwnbrokcrs* National Asso 
ciatioii and the J’awnbiokers’ Defence Association woiked 
haid to obt iin a libei d it vision ot the law It was aigued 
that the usury laws had been abolished for the whole of 
the community with the single exception of the pawn 
bioker who advanced less than £10 The limitations of 
the Act of 1800 intcifcicd so considerably with the pawn 
biokeis’ profits that, it was argued, they could not afford 
to lend money on bulky article s requiring extensive storage* 
loom feo many l)Ooks ind documents and official foi ms 
had to be filled up tliat an undue amount of clerical assist 
anee was leqiurcd, and the ])iofit upon shoit pledges was 
so small that he was only able to keep las shutteis down 
by what he could make on those for longer terms let, 
however seriously the old law may have checked tho 
prosi)enty of the U nder, it was evidently no deterrent to 
borrowers In 1870 the House of Commons appointed a 
Select C^ommittee on Pawnbrokers, and it was stated in 
evidence before that body that in the previoua year 
207,780,000 pledges were lodged, of which between thirty 
and forty millions were lodged in London The average- 
value of pledges appeared to be about 4s, and tho 
proportion of articles pawned dishonestly was found to 
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be only 1 in 14,000 More reu nt offiaai statistics slum 
that of the forfeited ]>ltdgcs sold in Jjondon less than 
JO per million an rlaiincd by the polue Anothci 
iiitciesting fact brought out in the inquiiy of 1870 was 
that, contrary to the popul ii belief, the piofits of tin 
pawnbroker were small, laitl} indeed exceeding 6 i>ei 
cent 

The result of tin Sdeet C’oninuttee 'was the Pawn 
biokors Act of 1872, uhuli iquakd, altend, and eon 
sohdatod all previous legislation on the subject, and is still 
the measure whicji regulatts the relations iHtvMtn the 
public and the “brokers of pawn” Jlased mainly upon 
the Irish liw passed b) the Union rarliunent, it put in 
end to tilt old irntating restrictions, and reduced the 
annual tix in Ijondoii Iroin to the X7, 10s ])aid in 
tlm provinces By tin piovisions (»f the Act (which docs 
not affect loans above blO), a j>hdg( is icdccinabh within 
one ytar, and seven cli^ of grut added to the ’veai 
Pledges pawned foi 10s oi uncle i and not redeemed in 
time become the propcity of the [uwnbioku, but pledges 
above JOs aie ledcimild until sale, winch must be bj 
public auction Jn idditjon to one lialfpenny for the 
pawnticket- which is sometimes not charged tor \eiy 
small pawns— the pawnbiokei is entitled to charge is 
inteiosL one half|Hnny jar montli on evciy Js oi jiait 
of Js lent wheio the loan is undei 40s, and on 
t\(iy 2s (jcl where the Joan i*% above 40s “Special 
ioiitiaets” may be made wlitic the loin is ibovo 40s, 
at a late of intciist agnid upon lielwien lenclei and 
boiiowti Unlawful ]>awiung of goods not the pioptrtj 
of the pawner, and t iking in ]uwn ui} iitiek fic»m i 
piison under tin igc of twelve, ei intoxicated, oi anj 
hue n, or iqipirel, oi uniinislied go xls oi umtcuals cn 
tnisted to wish, nuke up, lU , »iu (into (ili<t) mack 
oficiKCiS [mmshable bv suiumai y eoiiMction A new pawn 
luokci must pioduei a iingisli vie s ecitihcato Ixfoic lu 
c in Kccm a licinci but the jic^rnut cannot be iclused if 
the applicint gives suflie i< nt < viekncc that he is a ]>eis(»u 
e)f good (haracUi Tlic woid ‘ bawubic»kti ” must ulw i}s 
be iiisciibid ni huge Jettus ovei tlie elooi ot the shop 
I laboiate provisions iie mack to safeguaid tlie luteust*. 
ol borrowcis whose uuitcheiiud pledges lu seeld undei 
till Act Thus till salens by me tion uia> take plieeouly 
oil the fiist Mondiy ol lanuaiy, Apnl, Inly, and Oetobei, 
and on the following clays should one not be suttieirnt 
Tins legislation was, no doubt, lavoiuabh to the ]nwu 
biokcr rathe i than to till boiiowei Tiie ainiuil iiitnist 
on loans of 2s had ben iiuHased b^ sueccssivi Aits 
■of Pailuimi nt tioni tin <» pei ciiit at which it stood 

in 1784 to 2*) jKi cent in 1800, iiid to J7 in 1 800 i 

mte whic It wis c ontiuui el by tin nuuisuie^ of 187J ^Iht 
annual intciest upon a loan oi lialfacioyMi is noyv 200 
pel cent , as cornpaind with 17 » iii 1800 and 80 in 1784 
while the extreme point is leiched in tlic e isc of a Joan 
of Is foi time diys, in yvliiih t ise the iiiteicst is 

at the latc of 1014 pei cent pci uumiii ft must U 

umcmb ud, however, that it has ilwajs Ikcu conteiidccl 
by the pawiibrokeis tint umkr the old arrange men! there 
was 110 pioht at all upon the small trausaeticms, in yvhich 
till bulk of their busiuc ss eousists Tht toieigii Mcmt tie 
PicSte often disposes of this difhciilty in inauner not 
]io8siblo to the tnglisli tiaelei, by refusing to aehance \ery 
small sums It tlvus u tains the pi oh table work, wink 
io|tctiug that which is unremuneiutive ^n English 
Mont do IVte was onci luoiected by tin Salvation Arm>, 
ind m 1894 the London Uounty (’ountil considered the 
}>racticability of inunicqial etloit on siiiiilai lines but iii 
neither case was anything clones 

The growth of pawnbroking in Scotland, yvherc the law as 
to plod^ agrees gencially with that of England, is remark 


able Early in the 19th century there was only one pawn 
brokci in that counti}, and in 18d3 the nunlei itacEtl 
oiil> 5J Even in 1865 there were no more than 
11 J It is probable that at the present moment 
Ulasgow and Edinburgh together contaip nearly in/mad 
as many as that total There was a time, 
hoyyoyer, when the second city of the Empiie supported 
an enormous number of illegitimate jiawnbrokors Thus 
m 1840 there weie known to be some 700 “ leay ing shops,” 
adyancing money chiefly upon objects ot (xteediiigly small 
y due, and charging, as usual with such c ontraliand places 
—which are still numerous in great towns, and esiieeially 
in the poor districts of London — inteiest at the rate ot 
400 or 500 ])er cent per annum In lie hud tlie rates 
loi loins arc? practically identical yvith those charged 
in kngland, but a penny instead of i ludfpciiiiy is paid 
foi the ticket Articles jdedged for less than JLl must bi 
ledt Lined within six months, but nine mcjnths aie allowed 
yvhen the amount is lK-ty\cen 30s and £2 ior sums oyei 
£J the period is a yeai, as m hnglaiid In lie land, too, 
i fiictioTi of a month is calculated as a lull mouth loi 
pujposis of interest, yvheieas in England aftei the hist 
iiioiitli, fortnights aic lecognircel In 1818 theu y\as an 
Liidcavoui to establish Monts dc* Piete iii he land, but the 
mistake yvas made ot opening estyblishments in small 
towns and ignoring large ones, and tlie sclumo yyas so 
unsuccessful that m 1841 the eight chaiitabk pawnshops 
that had btc n openc d h id a total adverse balaucc of X5 140 
\^y 1817 only three yy tie left, and eyentually thej collapsed 
likewise 

The payyiibrokci in the United States is, geneiall} 
speaking, eoiiti oiled ycry stiingently 34ieie aio no 
fideial laws on tlie subjiit, eaeli state luving 
its own regulations, but those of New Voik iiiil 
Missachusetts iiia} lx taken as faiilj iipnsm 
tatne “Ibokeis ot ]>awn ^ an usuall;y Iwinsid by tin 
inayois oi by tho ma>ois \ml ikleimui, l»ut in Jloslon 
the police < onimissioneis ui the Inc rising lutliouty lu 
the stite ot "Neyy ^oik pei nuts an le new able innuillv 
on ])aymtnt of 1F500, uid the pawulnokn must hie i 
bond witli tin miyoi exceiited by liimsell uul two u 
s[Kmhibk smelus, in the sum ot ’fl0,000 Tin busmens 
is eondiietcd on mueJi tin same lines is in h iigl incl uni 
the lati c)t intiust is 5 pei cent i)fr moiitli foi tin 
fust si\ months, mcl J pei cent incnitlily uttciwaiels 
M here, howc yei, tlio Join exceeds 100 clolhis, the latcs 
in J and 1 pti c»nt lespcetiycl} To exict higliei 
iitcs is u nusekme uioui IJnicdeemcd pkdges may lx 
scdel it tlie end of a }i u Pawnbiokers ue not allowed 
to ciigige in uiy kind of bcconel hand business Eew 
^oik contains om piwnshop to oyeiy 1J,000 inhabitants, 
and most of tin jiiyynbrokc is are kyys In the state 
ot Massicliusetts unreckomed jilctlgcs iiu> be sold fom 
months aftci the elate ot ekiiosit The licensing authouiy 
may h\ the rate of lutiiest, yyhich may vary for difierent 
amounts, ind in Boston eyeiy pawnbrokei is bound to 
luruisli to the police duly a list of the pkdges taken m 
during the lueeeding tyventy four hours, stieeif^ing the 
hom ot each transaetiou and the amount lent 

The fac t that on the continent of Europe Monts de Piete 
aie almost inyariably eitliei a State oi a mniueipal mono- 
poly neecssaiily places them upon an entuely 
diflerent footing fiom the Biitish pawnshop, Municipal 
yyhich, as yye haye seen, any respectable person is 
at libel t)' to ojieii It has often been argue d that 
the foreign system might be introdueecl into England witli 
adyantage Indeed, unsuccessful attempts have been niado 
to introduce it, hut, compared yvith the hnghsli system, 
it 18 very elaborate and lather eumbeisoine Moreovei, 
in addition to being sloyv in its operation, it is, generally 
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speaking, based upon the supposition that the borrower 
carries m his pocket “ papers ** testifying to his identity 
On the other hand, it is argued that the hnglish borrower 
of more than £2 is at the mercy of the jmwnbroker in the 
matter of interest, that sum being the highest for wliidi i 
legal limit of interest is fixed The late of interest upon 
a “special contract’^ may lx, and often is, high hor the 
matter of that, indeed, this system of obtaining loans is 
always expensive, either in actual interest or in c ollateral 
disadv intages, whethei the lendtr lx a pawnbroker intent 
upon profit, or the ofticial of a Mont de Puite In Pins 
the rate charged is 7 per cent , and even then the 
business is conducted at a loss except in regard to long 
and valuable pledges Some of the hrench pio\incial 
rates are as high as 1 J pci cent , but in almost every ease 
they are less than they W(re j)rior to the legislation of 
1851 and 1852 The hreneh ( stablishmtnts can only be 
created by decree ot the President of the llepublu, with 
the consent of the locil Con soil Communal In Pans tht 
prefect of the Seine presides o%er the business, in the 
provinees the mayor is the pitsuUiit The adniinis 
trative council is (liawn om tliiiel each from the Conml 
Communal, the go\triiors of diariUblc societies, and the 
townspeople A largt jiroportion of the (apital rt (pined 
for conducting the institutions has to be raised by loan, 
while some pirt of the propcity they poss ss is the jiro 
duct of gifts and hgaeies The profits ot the Pans Mont 
d( Piet( are paid over to the “Assistanct Publupie,” th( 
eomprehensive term used by hiaiiee to indicate the body 
of ehaiitabh foundations Origiinlly this was the nilo 
throughout Fiance, but now nuriy ot tliem aio cntiicly 
independent of the ehantable in titutiuns ( Wntuig tho 
lie ul ofluc, th^ branches, and tlie auxihaiy shops, the 
J^ans ( stablishmcnt has its doois ojku in some lilty or 
sixty districts but the volume ot its inniul business is 
intiuitely sinaiki than tint tiansacted by tho London 
jiavubrokers This iniy bo tin lesult of the system, or 
it may be ex}>Uineel by the thnttui ehiiactei of the hreneh 
pcojde — while something must ot eourse be allowed tin 
snullei jiopulation 'Jhe amount to bo advanced by a 
munidpil ]uwiishop is tixed by an offieial called the com 
7ni^imu c pt nciir , who is eompelled to load the scales against 
the boi lower, sirut, should the pledge u main unredeemed, 
iiid be sold for less than was lent upon it, he has to make 
good tho difierence This offuial is i>aid at thi rate of 
^ |)ci cent upon loans and renewals, and 3 ^ler eent 
on the imoiint obtained by the sales of forfeited jdtdges 
This is obviously the weakest pait of the hreneh system 
The l*ans Mont de Pi6te undertakes to lend four fifths ot 
tho intiiusu value of articles mule tremi the precious 
metals, and two thuds of tint of other articles The 
maximum and minimum that miy be advanced are also 
fixed The lattoi vanes in ditfeient puts of the country 
Irom one to thro francs, and llic foiiiier from a very small 
sum to the 10,()()() francs which is the rule in Pans 
Loans ue granted for twelve months with light of itnewal, 
and uniedcemtd pledges may then be sold by auction, but 
the proceeds may be claimed by the borrower at any 
time within three years Pledges may be redeemed by 
instalments 

Somowhcrc betwcfn forty and fift> I rciich towns ]io8SP8s minn 
(ipal pawn8hoj)8, a low of which, liko those of Ciiuioble and 
Montpellier, having been endowed, ehaigo no intoicat klacwlKu 
the rate vanes from nil in Bomo towns, foi very small pledges, to 
10 per cent Tho constant tendency thioughoiit Fiance has Kin 
to rediieo the rate Tho great istabliahment in Pans obtains pait 
of its working capital — reserves and surplus fonning the balaiici — 
by borrowing money at a rate varying from 2 to J inr mit 
according to tho length of time for w hu h the loan is made L nde i 
a law jiaHsed in 1891 tho Pans Mont de l^eti^ makes advaiu es U{»on 
soGunties at 6 per cent , plus a duty of 0 centimes uikui every 
hundred francs Tho inaMmiim that can lx lent m this waj is 


£2Q Un to 80 per eent is Imt on tlio face value of Oovernment 
stock and on its own bonds, and 76 per cent, upon other securities, 
but bO pel lent only may be advanced on railway share^i Tlitse 
advaniiH arc madi lor six months Persons wishing to borrow a 
laigcr sum than sixteen fiaius from Iho Pans Mont do PnSte have to 
produio till ir paiHJi-s of idiiitity In every ease a numlicred metal 
cheek iH givin to the lustomir, and a dupheatn is attached to the 
artiili itself Tht aj*piaiaing t Inks dcuae upon tho sum that (an 
Imj lent, and tho amount is lalhd out with the nnmlxr If thi 
bonower is dissatisfud he tan tikt away his pio^xily, hut if he 
accepts tho otitr ho has to give lull iwirticulais ot his name, addi'oss 
and occu]>ation llio ixptrts taliulato that every tninsai tioii 
involving Itss than t\Mnt^> two fiaiiis rt suits m a loss to tin Pans 
I Mont dc Pit to while it is oulv those < \e»'oduig iighty five fi 
whith ean bt eounted n|K)n to bo invariably piolitable lh« 
average loan is under thirty frams 

The borrowing of iiionty on the stcunty of goods 
deposited has been tlu subjeit of minute rtgulations iii 
th( Low (^oimtrics from an (arly datt So fir 
luuk as the year ICOO tho “Archdukes^’ Albert Hotland 
and Isalnlla, CSovernors of thi Spanish Tsetlur 
linds under Philip III , itdiued the lawful rate 
of interest from 12 V to 21*5 per tint , but ‘•ince extortion 
coiitinned, they introduced tlx Mont de Pieto in IblS, 
an 1, IS vve have already seen, in the course of a do/cu 
>( irs th( institution w is established in ill tho populous 
Jklgnn towns, with oik or two (Xfeptioiis The interest 
( h ugeublt to boi row 1 1 s w as fi\( d originally at 1 5 pc r c ent 
but vv IS shortly iflerw ihIk uclutcd, to bo again incuustd 
to marly the okl livd TIk tally history of these ofliccH 
w IS (lutpurcd , the inttust on tht stock which hid betii 
creited to piovult vvoikmg tapitil could not alwi>s bt 
paid, uul many (hinges in minagoincnt wtre necessary 
Iwforc a stibli tqiiilibnum eould bt established Mem 
whilo vinous towns posstssed tharUible funds for 
gratuitous loins, apait from tht olhiial institutions 
hhortly after tht Mont tk I'litc w is intiodiutd in iht 
Spanish proviiKcs, tlu pnnee bishop of Liegt (Ferdinind 
of Havana) followed the txainple et by the arthdukes 
He ordaimd that tlu lut profits vvtie to uctuniuJaie, and 
the interest upon the fund to bt u td in leduetion ol tlu 
thargts The oiiginil late w is 15 jxi tent, when tlu 
Lombard momykntkrs had bttn thaiging 41, but the 
jirintt bishops Monts dt Pate vvtn so Kueeissful that loi 
many years then rite of mtircst did not txcced 5 per ct iit 

it wa^, imkcd, not until 17*^8 thit it was iiitrt iscd by 
om half Thew llouiishiiig institutions, along with tho o 
in Jltlgium proi>ei, wire ruintd by iho Intneli Kt volution 
They wen, howevt i, it estabhslud under Print h dominion, 
and for many years tlu Juvs governing them wtio con 
st intly alU rt d by the P'rtiKh, Hutch, and llelgiaii CJovein 
mtnts in tiiin I he whole snbjtit is now itgulated by a 
Jiw of 1848, supjilt im nted by a new t onstitution for the 
Brusstls Mont de Pkte dating from 1891 

The working rajntal of these ofhcial pawnshops is furmshtd by 
(liantabh institutions oi tin munitii>ahtie8, but tho Biusstls one 
iHisstsstH a (trtun tajntal of its own in addition The late ot 
inftnst tliaryd in vaiions parts of the country varies from 4 
16 jnr (tnt, hut in Ihusstls it is usually Itss than half tlu 
maxiimim 1 ht inanagt nit nt is very similar to that of tlic I lencli 
At outs dt Putt, but the airanuments are ninth more favourable to 
Iho horiowtr Tlu oidinary limit of loans is £120 In Antwcip 
thtrcisan anonjmoiis pawnshop whcie tho rust oiiur need not 
^^ivo his name or any other particulars In Holland piivate i)awn 
luoktiw flourish* Bule by sitlo with tht muiiitijial * Haiiken van 
I It ning, nor iiit tht n any liiniUtions upon tho interest tliat may 
hi (hargtd Tht rules of tht ofhcial institutions are very similar 
to those of tlie Monts de Pitfit' in tho I atm eoimtiies, and un 
udterntd pittites aic sold publicly fifteen months after being 
jiawned A largo pro poi turn of tho advances are made upon gtiltl 
and diamonds, workmens tools aro not taktn m })ledgc, and iht 
amount hnt varus fiom 8d upwanls On condition of finding 
suth sum of mom y as may bt nquircd foi woiking capital ovci 
and aiiovt hians from public institutions, and the “ caution 
money tit jKisitt d bv tho city officials, tho nmnii ijiality receives 
the profits 
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Pa^nbroking in Germany is Conducted at once by-tlie 
State, by ihb municipalities, and by ])rivate enterprise, 
bu |4 pi all these institutions the State loan office 
Ctrmaajl^ lu Btrlm is the most interesting It dates from* 
1834, and the woiking capital was found, and 
still continues to be in pait provided, by the 
Prussian State Bank The profits are invested, and tlni 
interest devoted to charitable purposes The ma^unum 
and minimum rates of interest are hxed, but tfle rate 
varies, and often stands at about 12 per c( nt 3\vo thirds 
of the estimajied value is the usual extent of a loan , four 
hfths 18 advaocedi mlver, and five sixths on fun gold 
Statf and mUnicuMd bonds may Ik ])ledg(d up to i 
nuximurn of £150, the advance licing HO ptr cent of the 
value, and a fixed interest of G ]Kr cint is ehaigul u]»ou 
those securities The values are fi\<<l ]>> pioftssional 
valuers, who are liaViU to make gcsid any loss tliat may 
Hsult from over estimation Tin bulk of the loans aio 
under £5, and the Stale oflice is usi d less by the j>oor 
than by the middh classes Loans lun for six months, 
but a furtlier six moritlis’ grace is alhmod foi rcdcinijtion 
before the artith pledgul c>an be sold by auction The 
net annuil profit usually amounts to little more tlian 
1 |)er cent upon the capital employed The pawnbroking 
laws of A usltia Hungary a]( veiy similai to those whuli 
jirevail in England hrei trade exists, and the pri\ it( 
trader, Who does most of tin busim ss, lias to obtain a 
Government concession, and dojiosit c lution money varying 
in amount from X8() to X800, atcouhng to the sm of the 
town 116 has, how( ver, to compoh with the Monts d( 
Pidt6 or Vi rsat/aemicr, whuh arc sometimis munieipal and 
sometimes Stixhi institutions The dint of thesi is the 
imixirial pawn office of Vienna, whuh was founded with 
eliantablo objects b> the hmperor Joseph I in 1707, ami 
one half of the annual sur[»lus has still to b< i^aiel over to 
the Vienna pool fund Here, as in Beilin, tin laofitsaio 
It latively small Intcust is chargee! it tlu uniform i ate 
of 10 per cCnt , whuh is calculate el in foitnightly periods, 
however speedily rcelemiition may tollow upon pawning 
For snialk loans varying 1 1 om two te) thue kronen, 5 pti 
(ont only is charged M itiy eit tlie poorest elioiits of tlu 
‘ Lombard me I chants ” I esort to the privito pawnbie>kej, 
partly boc4vuso of the high rates of the ^stiU oftuc, anel 
|)\rtly bteauso it is open only fieun e igJit in tlu morning 
until two m the afternoon There is tlu usual ISlemt ele 
I‘i6t6 arrangemient of official values Tlu Huugiiiiii 
State and municipal institutions aj)p« ir, on the whole , to 
eompite somewhat more succtssfulij with the priMle 
tirms than is the case in Vienna 

In Italy, tins “country of ougin ” of the Mont dt l*Kte, 
the institution still flourishes It is, as a lule, managed 
by a committee oi (omniission, and the re^gula 
lions follow [>ietty closely the lines ot the one in 
Romo, wlueli never le nds loss than lOd or more thin £40 
hour fifths of the value is lent upon gold, silver, anti 
jewels, and two thirds upon (3thor ai tides The mtc^e'^t, 
which IS reekoned monthly, vanes with the amount of tlu 
loan from 5 to 7 jkt cent, but no interest is chargeable 
upon loins up to 5 lire A loin luns fe^r six months, 
and iniy bo renewed for similai ])eru)ds U]) to a ma?i 
mum of five years If tlu ituiwal does nbt take jilate 
within a fortnight of tlie expiration of tlu ticket, the 
pledge 18 sold, any suqdus there may be being j)ud to the 
jmwner When luon than 10 liie is lent theio is a charge 
of 1 per cent for the ticket Agencies of the Mont do 
are aeattered about Home, and carry on then busi 
ness und6fr the same rules as the central office, with the 
disadvantage to the borrower that he has to pay an 
“ agent^s f^ of 2 i>oi cent , whi,ch is deducted from the 
loan Private pawmshops also « xist in Italy, under pobc^ 


aw^%lpinty , but they charge very high interest — sometime^ 
aS Atich as 60 per cent — and those who conduct them, by 
buying pawn tickets, speculate upon the proceeds of the 
4iafe of the pledges 

The Monts de Pi6t6 in Spam have for a generation 
]Msist been inseparably connected with the savings banks 
We have already seen that the institution owes 
its origin in that country to the charitable exer 
tions of a priest who charged no interest, and 
the system grew until in 1840, a century after his death, 
the Mont de Piet6 began to receive the sums deposited in 
tlie savings bank, which had just been established, for 
which It paid 5 per cent inteicst In 1869 the two 
institutions were united This oflicial pawnshop charges 
() jier cent upon advances which run for periods varying 
fiom four to twelve months, according to the nature of the 
aitick pledged, and a further month’s grace is allowctl 
liefoie the pledges are sold by auction The system has 
been very successful, and the IVlont de Pu^te^ his increaseel 
its e ipital without any assistance from public authorities, 
while enabling the poor to borrow at a reasonable rate 
IVivate jiawnbrokeis are also very numerous, especially m 
Madrid , but tlieir usual charges amount to about 60 per 
<ent per annuTTi They ap]Har, however, to derive advan- 
tage liom making huger advaiu e s tlian then official rivals, 
and fiom doing business during more convenient hours 
lu T*ortug il the Monte Pio is an amalgamation of bank, 
benefit society, and ])awnshop Its business consists 
chuhy in lending money upon marketable securities, but 
it also mikes advances upon plite, jewellery, and precious 
stones, and it eni[»loys officially licensed value is The 
rate ol interest varus with the bxnk rate, wJueli it slightly 
exceeds, and the amount advanced upon each article is 
about three, fc Mirths of its ccrtilied v iluc Tlieie is in 
Portugal a second class of loan establishment answering 
exactly to the Lnglish pawnshoj) The pawnbroker is 
licensed and strictly conti oiled, but this class of business 
IS pncticmlly limited to the laigcr towns When he starts 
in business he is foinj>olled to deposit a sum, in acceptable^ 
securities, equal to tlic cxpitil he ])ioj>oses to embark, and 
the register of Jus transactions must be submitted quaiteily 
to the chief of the police foi examination As regards 
sin ill tiansaetions, there appears to be no legal limit to 
the rate of interest Tluj sale of umedeemeel pledges is 
governed by the liw affecting the “ Monte Pio Geral ” 

In Russii the State maintains two jiawnbroking estab- 
lishments, one at St Petersburg and the other at Moscow, 
but only articles of golei anel silver, precious /fuBMla 
stones, and ingots of the i>rccious metals are 
uece])ted by the m Adv ane es are made upon such securities 
at 0 pcir cent per annum, and the amounts ot the loans 
are officially limited Loans lun for twelve months, 
with a month’s grace before unreeleeniPfl pledges are put 
up to auction The bulk of this class ot business in 
Russia IS, however, condiirtcd by finvate companies, which 
advance money uiion all descriptions of movable pioporty 
except stocks and shares The interest charge d is not 
allowed to exceed 1 per ce nt per month, but tlierc id an 
additional charge of ] jier cent per month for “insuranco 
and safe keeping” The loan runs for a year, with two 
months’ grace for redemption before sale^ Theie are also 
a certain number of jnwnsliops conducted by individuals, 
who find it very difficult to compete with the companies 
These shops can only be opened by a police peimit, which 
luns for five years, and security, varying from £100 to 
£700, has to bo de [losited Two per cent per month is tho 
limit of interest fixed, and two months’ grace is allowed foi 
redemption after the period for which an article is pledged 

Pawnbroking in Denmark dates from 1753, when tho 
Royal Naval Hospital was granted the monopoly ot 
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advancing money on pledges and of charging higHpi^l 
interest than the law permitted The duration of a im 
IS throe months, renewals being allowed The 
ocammrk extended in 1867, and now 4^^# 

Norway pawnbrokers have to be licensed by tho munici 
palities and to pay a small annual licence fee 
The rate of interest varies from 6 to 12 per cent, 
according to tho amount of the loan, which must not lie 
less than 7d , and unredeemed pledges must bo sold by 
auction In Sweden there are no special statutes aftect- 
ing pawnbroking, with the exception of a proclamation 
by the governoi of Stockholm prohibiting the lending of 
money upon articles winch may bo suspected of having 
been stolen Individuals still carry on the business on 
a small scale, but the bulk of it is now conducted by 
< ompanies, which give general satisfaction The change 
from private pawnbrokers to tho companies was caused hy 
tho extortionate interest formerly charged, which often 
amounted to 60 per cent per annum For many years 
there wis in Stockholm a municipal establishment charging 
10 per cent for loans paid out of the city funds The 
cost of administration was, ho^^e^cr, so great that then 
was an annual loss upon its working and the opjiortunity 
was taken to abolish it when, in 1880, a private company 
was formed called the “ Pant Aktie Bank,” to lend money on 
lurniture and wearing apparel at the rate of 3 ore per 
krona a month, and 2 ore per krona a month on gold. 
Sliver, and other valuables a krona, which equals Is l|d , 
contains 100 ore Some years later an op[)Osition was 
stai ted which charged only half these rates, with the result 
that tho oiiginal enUrpnso reduced its mteiest to tho 
same level, charging, however, 2 ore per krona ^ler mensem 
lor bulky articles — a figure which is now usual for pledges 
of that description The money is lent for three months, 
ind at the end of five months the pledge, if unredeemed, 
is sold by auction under very can fully prescribed con 
clitions In Norway a police licenee is required for lending 
money on pawn where the amount advanced does not exceed 
XI, 10s Beyond that sum no licence is necessaiy, but 
the interest charged must not exceed such a rate as the 
king may decide 

The fate ot pawnbroking in Switzerland appears to bo 
not very dissimilar fiom that of the Jew who is fabled 
to have once started in business at Aberdeen 
Neveitheless the tan tons of Bern and /urieh 
hive elaborate laws foi the regulation of tho 
business In Zurich the biokti must be licensed by the 
cantonal government, and tho jurmit ran be refused only 
whin the ipplicint is “known to be a person undeserving 
<)f eonfidtnee ” llcgular books have to lx k( ])t, which must 
bo at all tiiiifs open to the inspection of the polui, and 
not more thin 1 per cent interest jiei month must be 
charged A loan runs for six months, and unn deemed 
pledges may bo sold by auetion a month after the cxpira 
tion of the fixed i)eriod, and then tlu sale must takt jilice 
in the parish in which tho article was ]dtdged No more 
than two pc rsons at a timo have c ver bee n licensed under 
this law the business being unpiofitiblo owing to the low 
late of interest In the canton of Bern there were once 
two pawnbrokcis One died and the other put uj) his 
shutteis The Zurich cantonal bank, however, conducts a 
pawnbioking department, which lends nothing under 4s 
or over £10 without the special sanction of the bank com 
mission Loans must not exceed two thirds of the trade 
value of the pledge, but 80 per cent may be lent ujion tho in 
trinsic value of gold and silver articles The establishment 
makes practically no profit Tho bwiss disinclination to 
gt> to the pawnshop is, perhaps, accounted foi in some 
measuro by the growing number of dealers in second hand 
articles, to whom persons in want of ready money sell out 


nghliumch things as arc usuall} ptedgtd, in the hope of 
subsequently buying them back bince,^ however, the 
Mealer is at liberty to ask his own price for te purchase, tho 
’ixpectation is often illusory, and can usually be fulfilled 
only upon ruinous terms (j o jr p b ) 

PSiWtUCkety a city of Proviclcnco county, Rhode 
Island, U b \ , oil the Pawtucket nvM, foiii miles north 
of Providence, and on tho New ’Sork, xsew lIuMn, and 
Hartford Raili oad, in tho north eastern part of the state, at 
an altitude of 7b feet The pi in of the city is iiugul ir, it 
IS divided into five wards, has a water supply from works 
owned by tho rit>, and good w werage It has tine water- 
power in the river, which Ins Ixen utilized in exlensiyo 
manufactures, nninly cotton gocxls, in whuh industry this 
city was tho pioneer in Anieiua In 1900 tho total 
number of manufacturing estiblishments was 9 It, with 
i total capital of 199,187 I hey t mployed 12,770 
hands, and tho pnxliut was valued at $24,080, 128 Of 
this, $1,9 3 ’>,309 consisted of (otton goods, while $1,000,91 b 
was the value of <l>cd and finished textiles Woisltd 
goods were inanufactnied to the value of $3,731,219 
Ihe])iocliiet of foundries and machine shops v^ as valued 
at $1,833 379 The assessed valuation of real and per 
sonil propeity was, in 1900, $33,570,000, the net dibt 
$4, 2')!, 10b, and the lati of taxation $1 6 50 per $1000 
Popnhtion (1890), 27,b M , (1900), 39,231, of whom 
13,087 were toiiign born inel 173 negroes 

Pay tip James (1830-1898), Fnglish novelist, was 
born it Cheltenham, 28th lebruary 18 JO, his fither being 
elcik to the Thanus Commissioners and treasurer to the 
(ounty of Beiks He was educated at bton, ind after 
wards entered the Militir> A cidemy at Woolwich , but Ins 
heilth was not equil to the demands of a military careti, 
ind ho })io(eede(l to Trinity College, Cambiidge He 
was not an assiduous “reiding man,” but was among tlu 
most popular nun of Ins time, and served as piesicknt of 
the Uiiiun Btfoie going to Cimbndge he hid published 
som( verse s in Leigh Hunts /outnafy ami while still in 
undergiaduate put foith a volume of Storte'< ftom Jioccaccto 
in 1851, and another eolleetion of Porm^ in 1853 In tho 
same year he left (Vmbiidge, and shortly afterwaids 
maiiied Miss Tjouisa Adeliide Tdlin, sister ot bir I\ttr 
Pdlin He then settled down to a liteiaiy career, eon 
tnbuted to U onh and Chamhei^'s lovjnnJy 

and was in 1858 ajqKHiited editor of the httei jieiiodical, 
oondueting it with nnuh surciss for sixteen 'years In 
its pages he published iii 1861: his nic»st popnlii sfoi>, 
Lost *S?? Va^'^UKfhfnJy a strial whuh attracted so much 
ittention tint its a]»peaianfe in ( hm)}h(rs's is siid to hive 
iiiereised the rneulation b\ 20,000 copies Irom this 
time he was alw i>s engiged in novel writing, among tho 
most popular of his ])rcxluetioiis being Manned Beneath 
JIun (18b5), Carh/ov\ ](a7 (18b8), By Pioxy (1878), 
and 77/f lalk of the Ton n (1885) In 1882 lu suee ceded 
Ml T eslie bte]>hen as editor of the Cornhdl Mayazmey and 
continued in the post until the breakdown of his health in 
1896 He w IS also Jiteriry adviser to Messis Smith, 
Llelei and (Vnnpany, and iniy be described as one of thej 
1 ist of the f)ld fish lone el se hool of “readeis”-* a school which 
did much to Foster literary talent, and to surround the in 
dividual film with i lo} il and comy>etent body of men of 
letter^ Piyu w is tlu me uis of introducing many jiromising 
writers to the public, and his advice and tict were in 
haimony with the highest traditions of the liteiary pro 
fession As a novelist he was entertaining rather than 
profound He told i good story easily and naturally , ho 
possessed some dramatic force, and was skilful in the 
arrangement of incidents He was not without a Dickens- 
ian sense of character,, but hxs female figure i are ingcn\ioua 
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and simple rather than subtly interesting In Other 
dej)artmLnts of the littiary lift ht was a jirolific writer 
He published a Handbook to the hngheh Lakee (1859), 
and vanous volumes of occasional essays, such as Maxima 
bif a Man of the World (1869), aScwi<» PitvaU Views 
(1881), Literary Ilerollectwns (1884), and a posthumous 
work, The Backwatei of Lifc^ revealed much of his 
own ])er8onality in a mood of kindly, sensible re 
Ikction upon familiar topics lor jears he tontributtd 
a Wickiy column of liteiary and social gossip to tin 
lllusimied London Aeus He dud in London, 2'>th 
March 1898 (a wa) 

f 

Pa.y8fiindll| » city of ITmguay and capital of the 
dojiartment of the same name, situated on the liio 
Uruguay, lU miles above Montevidto It is the third 
I ity of the re[)ublic in im])ortancc, with fine jmblic 
buildings, good streets, and tramways Jn 1898 the im 
ports were valued at ^790,892, and ( xjiorts at SI,%4,51S 
In other words, it has about 1 p(i cent of tlu total 
import trade of th( ic public, and ovci 12 jicr cent of 
the cxpcirt tride In 1900 the imjiorts were valued at 
$626,211 (gold), and tlu exports at $2,720,870 (gold) 
In 1898 the entries wen 787 steamers of 460,492 tons 
ind 161 sailing ships of 29,177 tons Population, 14,000 

Pax Soldan, Mariano Felipe (I821-I886), 

Pciiivian historian and gc ogiajdier, was born at Arequipi, 
22nd August 1821 He studied law, and after holding 
some minor indicial ofhees, was minister to Colombia in 
1851 After his return he occupied himself with ])lanH 
for the (stablisliment of a model jHiiitcntiary at Lima, 
which 111 was enabled to accomplish through the supjioit 
of (icntral (^astilla, tli( most eminent ot the rulers ol 
Peru in 1860 Castilla made him director of public 
works, in which ca]>acity lit sujienntendcd the erection ot 
the Lima statue of llolivar, the hnest work of sculjiture in 
South Amenta Ho was also coiiterncd in the reform of 
the currency by the withdriwal ot the debased Bolivian 
coins, which had long eiiculatcd at the samc» nominal 
value as the J\ruvian In 1861 lu jmblislied his greit 
atlas of the rtpublie of Pciu, and in 1868 tlu lirst volume 
of his history of Peru aftei the acc|uisitiou ot her iiidc 
])endence A second volume followed, and a third, 
bunging the history down to 1819, w is published aftei 
his death by his son In 1870 he was minister of justice 
and woisliip undci President Balta, but shortly aftei waids 
i( tired Iroiu public life to devote himself to his gieat 
geographical elictioiiary of Peiu, which was ]»ublishcd in 
1877 During the disastrous war with Chile ho sought 
refuge at Buenos Aires, where he was received with 
distmguialicKl hospitality and made [irofessoi in the 
National College, and where he wrote and published the 
history of his country’s misfortunes He died on 31st 
Deecmlur 1886 

Pe&bOClyi a town of Essex county, Massachusetts, 
USA, tontaining an area of 17 sejuare miles of level 
country, dotted over with glacial hills, situated m the 
north uistern part of the state, adjoining Salem on the 
west Tlu principal village bears the same name as the' 
town, IS laid out very irregularly, and is on a lino of 
the Boston and Maine Bailroad Its chief industry is the 
manufacture of leather, for which there are) several estab 
lisbmonts Population (1890), 10,158, (1900), 11,521, 
of whom 2870 wore foreign born 

PoaCO Confbr0llCO| the official name of the 
International Conference, held at the instance ot the 
e mjitror of Russia in 1899, at The Hague, “ with the object 
of seeking the most efficacious means of assuring to all 
])eoples the blessings of real and lasting peace, and, above 
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all, in order to put a stop to the progressive development of 
the present armaments ’’ The subject matter proposed for 
disc ussion embraced the following elements — 

1 An understanding not to increase for a fixed period 
the present effective of the armed military and naval forces^ 
and at the same time not to increase the budgets pertain 
ing thereto , and a preliminary examination ot the means, 
by which a reduction might even be effected in futuie 

2 To prohibit the use in the armies and fleets of any 
new kinds of firearms whatever, and of new explosives oj; 
any powder more powerful than those now in use either 
for rifles or cannon 

1 To restrict the use m military warfare of the formid- 
able explosives already existing, and to prohibit the throw 
ing of projectiles or exiilosives of any kind from balloons or 
by any similar means 

1 To prohibit the use in naval warfare of submarine- 
torpido boats or jilungcrs, or other similar engines of 
dtstriiction , to give an undertaking not to construct vessels 
with rams in future 

5 'Jo ajqdy to naval warfare the stipulations of th( 
Ceneva Convention of 1864 on the basis of the Additional 
Articles of 1 868 

6 To neutralire ships and boats employed in saving 
those overboard during or after an engagement 

7 To revise the Declaration coneeniing the laws and 
customs of war, elaborated in 1874, by the Conference of 
Brusstls, whidi Kiiiaincd unratified 

8 'lo ic(ej)t in piinciple the crnjiloyment of good oflicea 
of mediation and facultative arbitration m cases lending 
themselves thereto, with the object of preventing armed 
conflicts between nations, to eome to an understanding 
with respect to the mode of aj)])lying these good ofiiecs,. 
and to establish a uniform practice in using them 

In accejiting the invitation to attend the Conference, 
Lord Salisbury, referring to the 8th point, s))e cially men 
tioned Cleat Britain’s “earnest eksne to promote by all 
possible means the principle of recourse to mediation and 
arbitration for the prevention of war " 

The delegates appointed by the resjiective governments 
met at Ihe Hague on 20th May 1899 The work, set out 
as above in the Russian scheme, was divided uj) among 
three committees, appointed the hrst, to deal with points 
1,2, 1, and 4 , the second with points 5, 6, and 7 , and the- 
third with point 8 The work of the third comimtUe, 
which resulted in an “International Convention for the- 
Pacific btttlement of International Disputes,” has already 
been summanzed in the article on Arbitration (In- 
ti rnatiovai ) ^ The work of the second committee was. 
embodied in declarations to which Great Britain was not 
a jiarty, and that of the thud in two International Con 
vcntions — the one completing and adopting the work 
prepared by the Brussels Confeience in 1874 on “the* 
laws and customs of war by land,” and the other “adajit- 
ing to maritime warfare the principles of the Geneva 
Convention of 22nd August 1 864 ” These two Conventions, 
will be dealt with in the article on War Iho question of 
restnction of armaments, which was jilaced at the head of 
the Russian proposal and referred to the first committee, 
was abandoned as impracticable All three Conventiona 
are dated 29th July 1899 (t ba) 

* Tho United States representatives signed it subject to the recording 
alongside of it of the following declaration — 

* Nothing contained in this Convention is to be interpreted as obliging 
the United States of America to depart from their traditional policy, 
in accordance witli which they abstain from intervening, meddling, or 
mixing in the political questions, policy, or internal administration of 
a foreign State It is also nndorstooil that nothing in the Convention 
18 to Im construed as implying that the United States of America, 
abandon their traditional attitude with respect ta puoolj American 
questions ' 
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Peacock, Sir Barnes (1810~1890), English 
judge, was born in 1810, and was the son of Ltwis 
Peacock, a solicitor After practising os a special 
pleader, he was called to the bar m 1836, and in 1844 
obtained great reputation by pointing out the flaw which 
invalidated the conviction of Daniel O Connell and his 
fellow defendants In 1852 he went to India as legal 
member of the Governor-Generals Council Ho here 
disphiyed great activity as a law reformer, but sometimes, 
in his laudable anxiety to extirpate abuses, manifested 
too little consideration for native susceptibilities, and too 
imperfect a recognition of the limited extent of his own 
acquiintance with the country The Legislative Council 
was established soon after his arrival, and although no 
orator, he wis so frequent a speaker that legislation 
uqoining eoundllois to deli\er their specchis sitting was 
said to liive been devised with the sole object of rcstrun 
ing him As a member of Lord Dalhousie’s council ho 
support! d the annexation of Oudh, and he stood by Lord 
Canning all through tin Mutiny In 1859 he became 
ehufjustict of till Supreme Court, and presided over it 
with gre\t industry and ofhciency, although ujion oni 
important occasion, a case involving the rights of hnd 
holders, he found liimst If in a minority of one He retui ned 
to England in 1870, and in 1872 was placed upon the 
juditial (ornmittce of the Pi ivy C^ouncil, where his Indian 
expt rien( e i endored him invaliubU He laboured there for 
the rest of his life with unremitting energy, having sat onh 
three diys before his dcceast on Ird December 1890 

Pearsaii, Robert Lucas de (I 795 >^i 85 r)), 

English composer, was born, 14th March 179 1, at Clifton, 
educated for the bar, and jnaetiscd till 1825, when lu left 
England foi Germany Ho studied composition undei 
Panny of Mam/ , and with the exception of threi eompara 
tively shoit visits to Lngland, during one of which hi 
madt the acquaintance of tlu 1 nglish school of madrigals, 
he lived abroad for the remainder of his life, selling his 
iamily property of Willsbridge and settling in the castle of 
WartensK, on the Lake of (knistince, wheie he emulated 
the style of the grandees of the Middle Ages, and devoted 
himself to the arts, with siKtial preforeme for music 
Notwithstanding the diffusion of his gifts and the 
ciicumstanci s ot his ciieer, he i>roduced many woiks of 
lasting beauty, neirly all of them for voices in combina 
tioii fiom his pait songs, such as “Oh, who will o’ei the 
downs,” to his elaborate and scholarly madugals, sudi is 
the admirable eight jiart comjiositions, “(ureat God of 
Love” and “Lay a Garland,” oi the beautiful “Light 
of my Soul,” liis genius langed over a wide field He 
tornbincd great teclmn al knowledge of the various styles 
ho em])lo>ed with a sjiontineity of invention that gives 
his works a jieculiar beautj His reception into the 
Koman Cluinh in his later years may have suggested the 
composition of some lieautiful sacred music, among othii 
things a “Salve Ilegina” that will not soon be foigotten 
He wrote many viluable treatises on music, and edited a 
Catholic hymn book of considerable merit He died Itli 
August 1856 

Pearson, Charies Henry (1830-1894), 

British historian and colonial statesman, was born m 
London on 7th September 1830 After receiving his 
early education at liugby and King's College, London, Ik 
went up to Oxford, where he was generally regarded as 
the most brilliant of an exceptionally able set, and in 
1854 obtained a fellowship at Oriel College His con 
stitutional weakness and bad eyesight forced him to 
abandon his chosen profession of medicine, and in 1855 


he Returned to kings College lA hcturei in English 
language and liUmturc, a post whieh he almost im- 
mediately quitted for the iiroh ssoishq) of iiKHlern history 
Iroin his undergriduate days he had been a keen student 
of foreign countiits and literatim s Of his numerous 
journeys abroad the most important were his visit 
Bussia in 1858, Ins aceount of which was published 
anonymously m 1859 under the title of by a 

Jieeent Tiavellei an ulventurous jouna^ through Poland 
during the insurrection of 1801, ot whidi he gave a 
fympathetu and muehpuiised account m the Speitatoi 
and a visit to the United States in I'^GH, whe re he gather* <l 
materials for his subscepient discussion of the negro prob- 
lem in National Life and Chaiacfei In the mean- 
time, besides contributing rcgularlv, fust to the ^Satuuiny 
Beview and then to the f^j^ctator, ind * diting the Lafwvat 
Jievieify he wrote the first voluin* of 7 hr laily and 
Middle A qe^ of L nqland 3h* w oik was bitterlv 

attieked by ireernan, whose “extiivagant Saxomsm ’ 
Pearson had been unable to adopt Jt appealed in 1H(»^ 
111 a levised form with the title of JliMoiy of L nqhmd 
duitnq the Lailq and Middle AqeHy ac(onq)anied by it 
second vf)lume which met with general rceogiiition Still 
bottci was the loecptioneif hisadmiiabh Maji^of Lnqland 
ni tJu In 'll Thirteen Centuries (1870) But is th< 
usult e)f these labouis he was threatened v\ith total 
blindness and, disi])pointed of leccivinga preife ssoiship 
it Oxford, the? god ot his ambition, lu thiew uj*- 
the Icctuieship ot modeiii histoiy at Tiiiuty College,. 
(Umbndge, which In had held foi a short time, and m 
1871 emigivtcd to Aiisti du, whieh he liid abeacly visiteel 
em a vo}age undeiUkcn for his h* dtli s Stikc Here he 
mimed and settled eleiwn to tlu life of i sheep faiiiu r ^ 
but finding lus lu dth and eyesight guatl> improved, lu 
( line to Meloourne is hctinei on histoiy at the liniversit\ 
Soon afte rw uds he became hcadmast* i of the Picsbyten in 
Lubes’ College, and in this posituin ]>i ictuallj oiginized 
the whole system of higher education foi women in 
\ictoiia In 1877 ho was appointed by the Libeial 
Government to iiupiiie into the state of education in tlu 
colony His lepoit, issued in the following jear, was 
recogni/cel as a elassK, uul many of its suggestions wen 
aelopted both in iMiiope ind in the other Australian 
colonies He had foi some tune been in inffuentiil 
contributor to the gicit Lil>ei d oigan. The Aqr^ and on 
Ins election in 1878 to the Legislitive Assemblj clehnitelj 
adopted politics as Ins eiieer His views on the hnd 
eiuestiou anel secular edueation iroiised the bitter hostility 
of the ruh sejuatte rs ind the eleig> , but his singulai 
nobility of ehiiacter, no less than his jiovvtis ol mind, at 
once made him one ol the most nilliuiitial nun in tlu 
Assembly He w is minister without ])oitfolio in the 
Berry cabinet (1880-81), and when the ministiy wa^v 
on the eve of quitting ofhee, was offered the j)Ost oi 
Agent General, but fe It that in the cneumstaiues he eould 
not honourably accept it As minister of education in 
the ceialition govtrnnu nt of 188G to 1890, he was able tf> 
piss into hvv miny ol the it commendations of lus report 
His refoims, whuh entirely remodelled state education iii 
I Victoru, intludcd the < st dilishment of a system of state 
I scholarships, fthe reorgini/ation ot industnal schools and 
I of the teaching of art, and the improvement of the position 
ot teacheis He oht lined the appointnumt of a commission 
on technical education, as chairman of which he diew up lu 
valuable report During the intervals of lus public weirk 
he jnejiared an edition of Juvenal in collabomtion with 
Professor Strong (1887) In 1892 a fresh attack of illness, 
decided him to leturn to England Here he3 published in 
1893 the one eif his works which atti’acted most general 
notice. National Life and Cluiractei It is an attempt to* 
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show that the white mah can flourish only in tlie temperate 
yontrt, that the ye How and blark races must increase out 
of all proportion to the white, and must in time by 
their industriil rompttition crush out his civilization, both 
inat( rial and intdkctual He died m London on 29th 
May 1894 A volume of his Hetnews awl Critical E^ayi 
was published in 1896, and was followed in 1900 by his 
autobiography, completed by hia friends, a work of great 
interest (n Sy) 

Pearson, John LouffhborouiTh (1817~ 

1897), Fnglish aichitc(t, son of William FVarson, etcher, 
of Durliam, was l>orn m Brussels on 9th luly 1817 Ho 
was artided at the ago of fourteen to Ignatius Bonomi, 
irthiUct, of Dixrhim, but s(X)n removed to London, and 
worked under the ddor Hardwicke Durham Cathedral 
irul the churihes and ablioys of Yorkshire seem to have 
influoncod liis studies He revived and practised largely 
the art of vaulting, and acipiired in it a proficiency un 
iivalled in his goneiation He Was, however, by no means 
i Oothu purist, and was also fond of Renascence and 
thoroughly grounded in classual architecture From 
the criition of his first churdi of Flltrker, in Yorkshire, 
in 1819, to tint of St PeteFs, Viuxhill, in 1864, his 
buildings aio (Icometi k al in ni inner and exhibit a close 
sidheieiKo to precedent, but cleg nice of projiortion and 
idincnunt of ditad lift them out of the eommonplaee of 
ineie imitation Holy Tiinity, Westminster (1848), and 
St Mary’s, Dilton Holme (1898), are notable examples of 
this phase St Petei’s, V'auxhall (1864), his first groined 
•dmrdi, was also the first of a senes of buildings whidi 
biought Pearson to the fore front among his conteinporariLS 
In these ho a])pliod the Firl) English style to modern 
needs and moiltin economy with unrivalled success St 
'Xugustmo’s, Kilburn (1871) St John’s, Red Lion Squire, 
Jiondon (1874), St Alban’s, Birmingham (1880) St 
Afidiad’H, Oioydon (1880) St lohn’s Norwood (1881), St 
Stephen’s, Bournemouth (1889), and All Saints’ Hove 
(1889), are ch irac tonstic examples of his matured woik 
lit is best known by Truro (’athednl (1880), which has a 
special inteust in its ajit incorpor ition of the soutli aisle 
of the ancient diurch Pearsons conservative s]urit fitted 
him for the reparation of ancient edifices, and among 
cathedials and other historical buildings placed under his 
< ire were Lincoln, Chiehester, Petoilioiough, Bristol and 
1 vete i Cathedrals, St George’s Chatwl, Windsoi, West 
iiiinstei Hall, and Westminster \l)l>c^ in the snrve>orshiy» 
of which last ho succeeded Sir G G Seott Fxcept as to 
the pore he s, the woik of Scott, he lo faced the north trxnsept 

Westminste r Alibi y, and also designed the vigorous organ 
eases In his handling of ancient buildings he was re 
]>eitedly opposed by the ultra anti restorers (as in the case 
<)l the west front of Peterborough (’athodral in 1896), but 
lu gc^nemilly jirovecl the soundness of his ]udgment by his 
^\e(uted woik Pearsons practice was not contintd to 
ehureh budding Treberfydd House (1890), Quai Wood 
0898), be c blade Minor, an Fhzabethan house (1873), 
Westwood House, Sydenham, in the Fiench Renaissance 
style (1880) the Astor estate offices (1892) upon the 
Autoria Embankment, London, the remodelling of the 
interiors of Cbcvcclcn House (1891) and Net 18 Carlton 
House Terr ice (1894), viith many parsonages, show his 
aptitude foi donustic anhiticturL Pcai son’s church 
plans possess great vanetv and interest The manage 
inent of thou and sanctnai} evidences much individuality, 
iiicl the side cha])el is fiequently treated so as to give 
idditional scale to the rest of the building In general 
dc sign he first aimed at form, embracing both pro} ortion 
and contoui and his work may be recognized by accurate 
echolarshij) coujdtd with harmonious detail Its kev notes 
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are cautiousness and refinement rather than boldnetn. 
After a continuous yirogress u}) to the last days of his 
long career, he died on the 11th of December 1897, and 
was buried m the nave of W’estminster Abbey, where his 
grave is marked bj the appropriate motto ^Susltnml et 
abutimixt He was elected A R A in 1874, R A m 1880, 
was a fellow of the Society of Antiquaries, and a fellow 
and member of the Council of the Royal Institute of 
British Architects 

The following arc some of Pearsons more important works, not 
already namecl —I rmby t hurcli, 1846, Stow , 1 incolnHiire (restora 
tion), 18^0, Weybndge, St James 8, 1863, I reeland Church 
Parsonage and Schools 1866, Kilburn, St Peter’s Home, 1868 
Wentwoith Chute h 1S72 , Horsforth Church, 1874, Cullercoats 
St George’s, 1882 f hiswick, St Midiaels (restoration), 1882 
( reat Yarmouth Church (restoration), 1883 I iverpool, St Agnes 
1883, Woking Conviileseent Hornet, 1884 He^idingley Chuich 
1884 , Toupiay All Saints, 1884 Maidstone, All Saints (restora 
tion), 1886 Shrt u shiny Abbey, 1886, Ayr, Holy Tiinity, 1886 
Hythe Clinic h (restoration), 1887 , Oxfoid, New College, Keredos 
(eomjJetion) 1889 Cambridge Unuersity Library (aciclitions), 
1889 Fncin Bainct, St Tohn s, 1890 Camluidge, Sidney Sussex 
College (luliiiticms) 1890 , Middlesex Hospital Chaptl, 1890 , 
liwliomgah St Htkns (restoration), 1891 , Maida Hill (livmgite) 
Churen 18<»1 , Harking, All Hallows (lest oration), 1893 Cam 
hiiclgf hmmanuol College (additions), 1893 , Ledbury St Michaels 
(itstoiation) 1894 , Malta, Memorial Church, 1894 , Poit Talbot 
( hurcli 1S96 (VV D C ) 

P6C6 (Gorman, Fimfluchen), a municipal town, 
cayutal of the yirovinco of Barinya, Hungiry It has an 
iqqicr school, a commercial academy, an orjihanago, 
ind a foundling hospital In tlin 14th century it pos 
scsHcd sIkci a univoisity, which existed until the disaster 
of Moines Its industry and commerce, are thriving 
It IS fiinons foi its ])orcolain, organs, and sjiaikling wini 
There m in the vicinity extensive coal mines, which pro- 
duce yearly five million tons of gcxjd coal Pcquilation 
(1890), 34,100 (1900), 43,982 

Pedro II. (1829-1891), Empfrou or Buazit, came to 
the throne m thiklhood, having been boin on 2nd December 
1829, and jnoclainied em})eror in Ajinl 1831, u})on the 
abcludtion of his father He w is dcelired of full age m 
1810, and, aftci some troubles hid been overcome, found 
himself reigning }Kac( fully ovoi a united jieoplc For 
a long |)cnocl few thrones a})peaiccl more secure, and 
lus }>iosj)eions anel lioneheent rule nuglit have endured 
thioiighout his life, but foi his want of encigy and inatten 
turn to the signs ot the tunes 3 he rising generation had 
become' hoTK>coTnlKci with rejmbl lean ism, the pros}>ert8 of 
the imi>eiial succession vvtie pistly regarded as uiisatis- 
1 ictory, the higher classes had been estranged by the eman- 
(ipition of the slaves, and all these rinses of diseontent 
found expression in a nulilary revolt, v\hieh in November 
1889 ovei threw the seemingly soliel telilice of the Bi i/ilian 
enijure in a few houis Dom Pedio retired to Euiope, and 
died m Pans on the 5th of Dteemliei 1891 3 ho chief 

events of his long reign had Inen the rmaneipatioii of the 
slues already adverted to, and the sanguinaiy and costly, 
though ultimately successful, war with J’anguay in 1864- 
1870 Dom Pedio was a model constitutional sovereign, 
and, like Prospero, carried study to such an extent as to 
undermine his authority by im})airing his tfhcitney as a 
rule I He was a nmnihcent jiatron of science and letters, 
tiavelled in the United Sltates (1876), and thrice visited 
Europe (1871-72, 1876-77, 1886-89) 

POOblOSp a midland county of Scotland, bounded 
on the N and N E by Midlothian, on the E and S T 
by Selkirk, on the S by Dumfnes, and on the W by 
Lanark 

Arm and Popvlatwn — In 1891 the boundaries between Peebles 
and Selkirk were n arranged, thc^ paushes of Innerleithen and 
Peebles being placed wholly in Peeblesshire, and a detached portion 



FEEBLE 

of the Peebles parish of Lyne and Megji^t transferred to the Selkirk 
mrish of Yarrow , the boundary was also leniian^td between 
Peebles and I^anark shires m the pansh of Coulter, which was placed 
wholly in the latter county, its Peebles poi tion being transferred 
to the Peebles pansh of Hioughton The area of the county is 
223,295 acres or about 349 square nnlos The population was, 
in 1881, 18,822, m 1891, 14,761 , in 1891 cm the above aiea 
14,750 , and in 1901 15 ObO, of whom 7129 were males and 7937 
females On the old area, taking land only (226,899 acion or 
254 5 square miles) tlie number oT persons to the Sijuaro mile m 
1891 was 42, and the number of acres to the person 15 4 In the 
legistration county the increase of population between 1881 and 
1891 was 6 9 Hetween 1881 and 1891 the excess of births over 
deaths was 1902, and the increase of the resident population 
^150 The following table gives particulars of births, deaths, and 
marriages in 1880 1890, and 1899 — 


Year 

Deathg 

Marriaj^c h 

Births 

Percentage nf 
tl legitimate 

1880 

194 

71 

423 

10 4 

1890 1 

198 

78 

302 

5 63 

1899 

209 

74 

3b3 

4 7 


The following table gives the biith rate death rate, and niarnage 
I ite per thousand of tin population for a scries of ycais — 



18S0 

1881-90 

1890 1 

1891 98 

1890 

Biith rate 

n 17 

27 45 

20 73 i 

23 91 

23 41 

Death late 

14 29 

1 1 02 

1 3 58 j 

14 41 

1 3 4S 

Marriage r ito 

5 21 

5 20 

5 35 1 

b 11 

4 77 


In 1891 there wcie 6S Gaelic speaking peisons in the county 
and 15 foreigners Valuation in 1889-90, Jtrl44,016, 1899-1900, 
tl44 006 

Administration — The county mutes with Selkirkshire m sending 
i member to Parliament Peebles (5206) is the only royil burgh 
and its constituency is merged in that of the county There aio 
1 4 civil parishes, of which four aie not assessed foi pool The mun 
be 1 of paiqiers and dependants in Scntonibc r 1 S99 was 214 and theie 
18 a combination poorhouse at Peebles Peebles foimsa Hberifidom 
with the Lothians, and a aberiH substitute sits in the county town 

Education — tourteen school boaids manage 20 schools, with an 
average attendance of 1995 in 1898 99 and three other schools 
(one Fpiseopal) had an average attendance of 80 in the same 
^ea^ Peebles has a high school and another school in the county 
earned grants in 1898 for giving sceoiidaiy education Most of 
the “residue grant is spent by the county c ouncil in subsidizing 
sc lence and art, and technical classes and evening classes in Pc eblcs 
Innerleithen, and olsowheu 

Agruulturc — In 1898 21 5 per cent of the acreage was undti 
cultivation The following table gives the pi inci pa I acreages for 
tlic yens specified — 


Venr 

An ji iukIpi 
Crops 

f oi n 
CrejH 1 

G 1 o< n 
( lops 

CIovci 

P< inn 
in nt 
PuHtnn 

1 

I allow 

18S0 

42 010 

10 382 

b215 

1 3 995 

11 297 

91 

ms5 

42 514 
42 7H 

9 600 

5111 

11 301 

16 16S 

4 

18il0 

8 98S 

5500 

13 372 

14 S24 

41 

1895 

46 81 4 

8 782 

52 37 

17 9 38 

1 \ S46 

b 

1899 

48 1)07 

8,b48 ' 

5018 

18 254 

1(3 6()9 

5 


The follcnving table gives piUiculus of the live stock for the 
«arae years — 


Yc'ir 

3 ital 
Hors s 

Ltd 
( iltl 

1 Cows or 

Ht if( rs In 
Milk or( alf 

Shorp 

PiK‘< 

1880 

1184 

59*' 4 

1 1991 

199,512 

719 

18S5 

1164 

6530 

, 2128 

192 367 

1043 

1890 

104 b 

684 1 

1 ^'♦29 

188 033 

87b 

1S95 

1176 

1 0789 

2112 

186,221 

201,538 

707 

1899 

109S 

7498 

' 2204 

1 1 

618 


In 1891 1407 men and lOs wonieii in the county were engaged 
III agriculture There were 9490 acres undei wood m 1895 Of 
the 300 holdings in the county in the same year, the aveiage w/e 
was 156 acres , 8 pei cent were multi 5 acies, 27 pti cent between 
5 and 50 acres, and 65 pci rent over 50 Iheie wtre 29 farms 
between 50 ancl 100 acres 115 between 100 and 300 42 hetween 
100 and 500, ancl 9 ovei 500 A normal faun w about 200 acies 
arable, with pasturage foi 600 or 800 sheep 

Industry — The minerals coal, limestone, and iron ore— scarcely 
repay working Of 3686 persons registered in 1891 as being con 
nected with industnal puisuits, 1008 men and 1082 women wcie 
employed about textiles 
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AuTHoniTiRs — Oulde to rfehtesshu o* Peebles, 1881 — Rorfut 
Ri*NVVi(k Ilisfoiical Nofrs 0)1 Pecbfes^hire Localities Peebles 
1897 Aide and Monastery Glasgow 1897 Gleanings from 
Veehtes Burgh llecords Peebles 1892 — Ai kvandrr W ii i iamson 
(xlutipses of Peebles Selkirk, 1895 — Dr C B ( unN Ihe Three 
Tales of the Ihrcc PiKstsof Peebles Selkirk 1H94 , Itinei leithen 
and Iraquair Irinerloithen, 1867 —Sir CiioAi^R Kkiu Ihe 
hirer Tured from its hource to the <Sm (text bj Professor VFirCH) 
Ldiiilmrgh 18si —-Professor Vfi icn Boi tier h ssays lidinburgh, 
189b Histoiy and Pod))/ of the Scottish Border ihtlinburgh, 
1893 — WiiiiAM CiiAMiiFiis Hidoru of Peeblesshne Pdin 
burgh, 1864 hcmmisaiKCs of Innerleiiheii Iwnerkithen 1898 

-* lAMfs (iiiu^'Alu Chronidts of JethUtB Btufgatr 1 eoblos, 

• (W 5Va) 

P 00 bl 0 S| a royal burgh and llu^ county town of 
PteblessliirL, at the junction of tlu i ddb stcuu water with 
the Tweed, 23 miles south of bdinbuigh by load The 
town grows in favour as a licaltli repeat Tweed bridge 
has laen widened, and an bstablislud (lunch Ins been 
ereetod Population (1881), , (1901), ‘‘)2()f> 

P 00 k 8 klll| a village of A^cst(hcst(l county, New 
York, rS A, on the east bank of the Hudson rivei and 
on the New Vork Cential and Hudson Kivcr Pailioad, 4 1 
miks above New York, in the southeastern part ot the 
state Its Rite is hilly and its street plan iiregulai It 
has a good water snpjdy and sewiragc Rystcin, and con 
tains a immber of priv xt( schools foi boys and giils Its 
mannfacturi sare varied, and include iron woiks, houi nulls, 
and Cigar fictones It is tho site of tin annual camji 
of the htiti Nation il Guard Popul ition (1890), 967b , 
(1900), 10, 1T8, of whom 1T41 were fouignborn and 249 
ntgi ois 

P 00 I, Arthur W 0 ll 08 l 0 y P 001 , 1 st \iscount 

(1829 ), youngest son of tlu eminent stitisman. 

Sir Robert Peel, was bom on Ird August 1829, and was 
educated at Eton and Ihilbol Colltgi, Oxfoul Jhstined 
fora political circir, h( unsucctssfully cont(sted CViv entry 
m 18f)3, but two yeirs lattr he was elected in the 1 ibtral 
interest foi Waiw uk, loi wlneh he sat until his elevation 
to tlu pcciage Soon after his entrance into the IJouse ot 
CWinions, he evinced gieat busnuss tapatity ind wide 
knowledge of constitutional foi ms, and in December 18()8 
was appointed parliament try sKutiiy to tlu Pool Law 
Boaid This ohiee he Idled until 1871, wlun he betamo 
secretary to the Board of Ti ide, an appointment which lu 
held foi two years In 1871 74 he w is pitioiiage setre 
tiiy to the Tieasiiry, and when the Lilitrils again it turned 
to power 111 1880 he became undei sidttiiy tor tlu Home 
Department On tlu ntinnunt of Mi Brind (afterwards 
Viscount H iinpden) in 1884, Mr IVtl w is deeteel Sjieaker, 
and his sp( ecli on aecepting tlu oflic < w is one of nmrktcl 
dignity He w is thruc u ikctiel to the ])Ost, twice in 
1886, and again in 1892 Thioughout his career as 
Speaker he exhibited the guatist imp iitiality, combined 
with a pirfect knowledge of tho traditions, usages, iiid 
foi ms of the House, soundness of judgment, and h idiness 
of tlteision upon all occasions On 8th April 1895, in a 
very full gatheiing ot tlu House of (Vminions, Sjieaker 
Peel announeesl that in eonseuiuenoe of failing health ho 
w IS comjielled to utiie fiom the than Tlu faiewell 
eeremony was of \ most iinpreasive eharaeter, and warm 
tiibut(8 wei^ paid from all ])irts of the House The 
dignity of i viscount was subseciue ntly conferred upon him, 
an(l he was granted by statute a pension of £4000 for life 
Lord Peel leceived the honoiary degice ot D ( L fiom 
Oxford Dniversity m 1887, and he was presented with tlm 
freedom of tlu Gity of London in a gold casket m July 
1895 A Royal Commission was appointed in Ajiril 1896 
to inqune into the operation and administration of the 
licensing laws Ihe Commission was of a most coin- 
prehoiibivc and representative character, and Viscount 
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J^oel was appointed chairman It held 123 aittings and 
ixammtd 260 persons The taking of evidence Mas con 
fliidtd in July 1898, when the commissioners a(^oumed, 
and Lord Pul drew up a draft report for discussion, in 
five parts, dealing with Fngland, Wales, Scotland, Ireland, 
Clubs, and the Reduction of Licences, Compensation, Ixical 
Ojition or Piolubition, and Municipal Management Some 
ditfen nets of opinion arose in tonnexion with the report, 
and at a nuctingof th( ( oin mission t rs on 12th April 1899, 
when part 9 of the draft n port was to be considered, a 
proposil wis nude to substitute an alternative draft for 
Lord Peel’s, ind also a serus of alternative drafts for the 
foui su turns alnudy discussed Lord Pfcl declined to put 
thosi proposals, and loft the room Sir Algernon West 
Mas (Ucted to tilt (hair, and ultimately two mam rcpoits 
wiie pi e stilted, one section agittiing Mitli Lord IVd, and 
tht other — including tlu maforitv of the commissioners— 
jnesciitmg a report which differed fiom Ins in several im 
))oitant rcspicts Tin Pul Rt jiort luommcndcd that a 
iaige rcdiictioi m the number of lutnscd bouses should 
lie irntn diately effuted, and tint no (omptnsation should 
In pud from tlu pubhi i ites oi taxes, tht money fortius 
juirposo being i used b> in annuil lieeiuc rent il levied on 
till rateable \ due of the In e used premists lord Peels 
Re[)ort at one o lucaim i \aluabJt Mcapon in the hands of 
temper line refoimeis 

Peesemsky, Alexey Feofilactovich 

(ISJO 1881), a well knoMii Russian novelist of an 
extremely sceptical and ])tssnnisti( duraeter, was born 
on lus fatlur’s estate, m the province of Kostroma, 
IOth/22nd Mirth 1820 ]n lus autobiograjdiy he dt 
scribes his family as belonging to the aiieu lit Russian 
nobility, one of lus ancestois having bun sent is anibis 
sadoi to L mdon by Ivan the Teiiibit to see i niece ot 
Qu( ( n Ml/ lb th vihom the Tsar wislud to man}, anel 
another having b en t inorii/e d afte i eleath as i saint 
His molt immuliate piogenitors hovvevei, weic all \ti> 
])Oor, and (|uiti unable to read oi Mnte If is grandtathci 

plouglicd tlio fit Ids as a simple pc is int and lus father as 
i*testmsky lumsi If said, is Mashed and clothed by a ndi 
lelative, and jilaied as a soldier in the arni>, from which 
hti retired, after thirty years’ seiviu, Mith tlu i ink ol 
major IVesemsky’s hrst toaehois wcie a village cuiate 
anti a priest exp died from the Chuidi for drunkenness 
During diildho )d be luid eagerly the translated Moiks 
of Walter S ott and Vie tor Hugo, and later those ot 
Shakesp arc, S hilltr, Goothe, Rousseau, \oltaiu, and 
George 8ind hiom the gymnasium of Kostioma 
where he exhibited some talent for acting, he pished 
through Most o\v Umveisity, and in 1884 entered the 
Goveinmeiit seivice as a clerk in the ofhco of the Crown 
Domains in lus nitive ])roviiiee Ik tween 1894 and 
1872, when he finally (putted the civil seivico, he occu 
}>iod suiiilir ]>osts in St Petersburg anti Moscow His 
(iirly works exhibit a juofound dislx-lief in the higher 
(jualities of huinuiity, and one of his singular traits M^as a 
disdain for tli other sox, although lie appeals to have 
boon attiche 1 to a jiuticularly devoted and sensible 
wife His lirst novel, Jhym^tchina, was forbidden for 
its unflattering desuiption of the Russian nobility Ills 
principal novels aie Tufak (“A Muff”), 1890, Teenclui 
Domh (“A Thousand Souls”), 1862, mIiicIi is considered his 
best work of the kind, ancl ] ^balonioucheneoe More (“A 
Troubled Sea”), giving a picture of the excited state of 
Russian society about tho year 1862 He also produced 
a comt'dy, Gorkaya SoiMhimi (“A Ritter late”), depicting 
the dark sides of the Russian peasantry, and resembling 
Zola’s Im Terre^ which obtained fcir him the Ouvaroff 
prize of the Russian Academy In 1850 he was sent, 


Y— P EKING 

together with other literary men, to report on tho ethno- 
graphical and commercial condition of the Russian interior,, 
his jiarticular held of inquiry having been Astrakhan ancl 
the region of the Caspian bea His scepticism in regard 
to the liberal reforms of the ’sixties made him veiv 
unpopular amo ig the more progressive writers of that 
time His death occurred at Moscow on tho 2nd February 
1881 (21st January, Russian style) (« ) 

PeffUf a division of Lower Burma comprising the 
districts of Rangoon town, Han thaw adely, Pegu, Than a 
waddy, and Promt, with a total area of 13,083 scpian 
nuks and a popuhtion in 1891 of 1,522,511, and ot 
1,818,849 in 1901 In 1898-99 it paid a revenue ot 
Rs 71,14,902 Pk( u district is the largest in tho divi- 
sion, and has an area of 4276 sejuare miles, with a popula- 
tion in 1891 ol 237,994, and in 1901 of 339,942, witli 
782 villages paying a revenue m 1898-99 of Rs 17,61,123 
Of the pojmlation in 1891, 218,889 were Buddhists and 
Jams, 7777 were Hindus, 2407 Mahommedans, 29 
aborigines (mostly Karens), and 9982 Christians, 5387 of 
whom werti natives, thiefly Karens Of a total acreage of 
2,7 16,640, the re were 61 2,968 acres cultivated in 1898-99^ 
741,61s remained uneultivable, and 481,168 acres apart 
fiom fallow we 10 (ultivable The riinfall in 1898-99 w 
1 14 42 me lus, t ikcn it Pegu town Tho vast bulk of tlu 
cultivation is lue The chief town, Pfcu, has increased 
greatly in piospeiity since the opening of the railway It 
had a population ol 5891 m 1881,aTKlm 1891 of 10,762 
It has a munuipal committee of twelve elective and foni 
(u: opeto members 

Pcinef a town of Piussia, iirovmeo of Hanover, !(► 
miles by rail west iioith west ol Itrunswick It has iron 
works, bicweiies, maiiufactnrcs of starch and artifuial' 
inanuie, brickworks, and distilleries There an also laige 
lioiso and cattle markets J’eipiil ition (1889), 7868 
(1900), 19,427 

Pskirii a city of Illinois, I S A , capital of 3 izowcll 
county, IS on the Illinois nvei, at the intersection of six 
large lailwa^s, noith west of the reiitio of the state It 
has a level site, and its street i>l in is regular It is in a 
neh agricultural itgion and in the Illinois coalfield, and is. 
i shipping ])oint and gram market of great miportaiue 
Its manufaetures ire varied, including agricultural imple- 
ments, lumber, briek and tiles, dc Peipulation (1890)„ 
6 447, (1900), 8420, of whom 1366 vNcre foreign born 

Pekingfi the capital of the Chinese einpiie, on a 
siiidy alluvial plain on the Pciho and its tnlaitary the 
Hunho, nearly eejuielistant from botli, 16 miles southeast 
of the Great Wall, at tht head of the Great Canal Kot 
being o])en to foreign trade, there is no general right ol 
resiclenee for loreign merehaiits at Peking, and e onsequently 
it has not shared m the industrial growth and progress 
that have benetited so maii'y other (’hmese cities Tlu 
only foreign commercial institution which has so far sue 
ceoded m gaming a foothold within the walls is the Hong 
Kong and Shanghai Bank, a branch of which Ins been 
established there foi several years \ branch of tlu 
Russo Chinese Bank has also been opened With these 
exceptions the foreign residents are either the diplomatu 
representatives, or employees of the Chinese Goveinment, or 
missionaries The most imfiortant fact to be note d is the) 
opening of tho railway iietween Tientsin and Peking m 
1 897 Th 8 was only accomplished after great opposition 
from tho ultra Conservatives, but once accomplished the'* 
facilities were gladly accepted by all classes, and tho traffu 
lK>th m goods and passengers is already enormous Out 
of deference to the scruples of the ultra-Conservatives,. 
the terminus was fixed at a jilaco called LuKo-chiao> 
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j»oiiio four miles outside tho walls, but this distanci. 
lias since been covered by an eleetiic tramway The 
trunk hni constructed by the hnineo lielgian syndicate 
will connect Lu Ko ehiao, the original terminus, with 
Hankow — henco the name Lu Ilan by which this tiunk 
line IS generally spoken of, Lu being short foi Lu Ko ehiao 
^iiid Han for Hankow bince the hrst advent of foreigneis 
m Peking in 1860 nothing whate%ei had been done until 
1900 to improve the streets or tho drainage Tho 
streets as originally laid out were wide and spacious, but 
being unpaved and undrained they were no better thin 
mud tracks diversified by piles of gaibage and foul 
smelling stagnant jiools Such drainage as liad at one 
time existed was allowed to get choked up, giving rise 
to typhoid fever of a virulent type Some attempt has 
been mide to impio\e matb rs by macadamizing one ot 
the principal thorough faies, but it will l»o the labour of a 
Hercules to cleanse this vast city from the aecninulakd 
tilth of ages of negket Foitunatel> the spice inside the 
walls IS so great that the houses aie not crowded togethei, 
and there is a gieat numbci of Urge enclosmes, mostly 
garden giound, the residenee of one oi othei of the Manchu 
] unices and nobi lit} One of such endosuies constitutes 

the British legation, and most of the other foreign lega 
tions are sunilaih, though not so sumptuously, lodged 
I he exact i)opulatK>n ol Peiking is not known e\tn to the 
< ‘liinese tlumsehes In the ninth edition of this woik it 
was stitcd to be about emc million, and this figiiu is pr(d> 
ibly the highest at whieh it cm >et be put Many esti 
mites nuke it eonsulerably less Peking suffeud sevcielv 
< luring tho Boxei mcnenunt uid the siege c)t the legations 
in the summer ot 1900 Not only were most ot the foieigu 
buildings destroyed, but also a luge nunibti ol important 
< Munese buildings in the \uimtv ot tlie foieigii eiuxitei 
including the ancient Hanlin, the Boaiels ot Wai, of 
Kites, cLe Almost the whole ot the business eiuaitei, 
the wealthu'st jiait of the CUiiiuse eit>, was laiel iii 
ishes (lui a fullc i leeouut of the sngc, ste CHl^ v 
JltHtoi y ) 

Palew Islands. See Mk eom si v 

PellouXi Luiffi (18 P) ), Itali in general and 
jiolitieian, was boin, on 1st Maieli 18 59, at Li Uc»che, in 
>Sivoy, of parents who le tamed then Italian iiationaht> 
Avheu Savoy was annexed to France Lute ring the aimy 

lieutenant of artillery in IH*)?, he gimed the medal foi 
military valour at the bittle of Custoz/a in 18GG, and in 
1870 (ommandeel the brigaele? of aitilleiy whieh battered 
the bleach in the w ill of lloiiie it Porta Pia Manifesting 
iptitudo for a iKilitieal career, he Aias elected deputy lu 
1880, and, after ha\iiig been seeretary general of tlm 
Wai Othee, be tamo minister of Aiai in the Kudiiii anil 
(Iie)litti Cabinets of 1891-9 5 In Inly 1896 he lesumeel 
the portfolio of w ii in the lludini Cabinet, iiiel was 
4ip))ointed seiiatoi In May 1897 he secuiccl the adoption 
ot the Army Reform Bill, hxmg Italian militai> exj»eiidi 
tine at a maximum of i/9, 960,000 a year but in Decembei 
-of that >oar he was defeated in the Chamber on a teehincal 
issue Resigning ofiicc he was m May 1898 sent os 
loyal commissioner to Ban, wliere, Avithout lecourso to 
miitial law, he succeeded in rostoiing public ordei Ujk)u 
tlio fall of Rudim, m June 1898, Gtucial Pellemv was 
entrusted by King Humbert with tho formation of a 
C'abinet An excellent admmistratoi but an melitferent 
[politician, he accomplished little in tho Icgislatne held, 
ind turned his attention chiefly to the maintenanec of 
order and to sound management of public affairs The 
Public Safety Bill for tho reform of the [>olice law s, taken 
over by him from the Rudini Cabinet, and eientually 
promulgated by royal decree, was fiercely obstiucted l»y 
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the Sociilist party, which, with t*ho helj) of tic other 
groui>s of tho Left and Extreme Left, succeeded in forcing 
Ceneril Pelloux to dissohe the Chamber in May 1900, 
and to resign ofhet shortly aftei the geneial election in 
the following I urn In the autuuu of 1901 he Wtis 
apiK)inted to the command of the Turin army corjis 

P0nnbrok0| a maritime county of South Wales, 
bounded on the F by Caiiimrthcn, on the N L by 
C^ardigan, on the S L and S by the Bristol Channel, and 
on the W and N W by St George 's Chaniu 1 

yirra and Population —The area of tho ancu ut muit> is JP*) 151 
nciiH, Ol 617 bquaie links with a itiou ni ISSl ot <11,824 

111 1891 of 89,153 of whom 11,68 > who links nid 47,44S fimulcs 
111 loot of 88,749, tho number ol ixisons ]mi s(|uiio mile huii^ 
144, and of ams to a [kisoii 4 4 1 ht auti of the ddmnnstiatn o 

county IS 392 710 acres, with a po|nilalioii in 1S91 of SO 296 
Iho 1 Lgistratioii county com puses 157 118 acits, with a population 
in 1891 of 82,00 5 \Vithin this ana the dccnaso of [jopulation 
htlwctii 1881 and 1891 was 2 00 pt i rent Iho excess ot Imths 
ovti dtatha bctwcLii 1881 and 1891 was 9914 but the lesuhiit 
population nec Cl the less doortased by 1674 Jho lollowin/^ table 
gives iliL numhcis ot maniages births, and deaths with tho 
number and pcncntayi ot ilkt;,itimute births, tor ISSO, 1890, 
and 1S9S — 


\*ni 

1 

lUrtlis 

Dcatlis 

IllflKitunnto HiifliK 

1 

No 

I < r ct lit 

ISSO 

.6 5 1 

2601 

1510 

165 

6 3 

1 soo 

>71 

2 50) 

: 1 560 

153 

6 5 

180S 

561 

2222 

1 148 

115 

5 2 


In isOl theu wcic. in the (ount> 512 natives of Scotliml, 784 
nitivcs of Iichind ind 127 foici^mis while 51 959 pcisons tould 
'•peak Lnglish, 13 673 \\ ilsh, and 10 801 In|M,lish and 'V\ tlsh 

< onHUiitiou anti Goie) inncni — Ihc county ictuiiis om immlwr 
to Puliamcnt, and it ilso includes tho Pcinhioko ind H ivcrloidvvost 
district of p uh line ntaiy boroughs ((onsibting of 1 ishgiiaid, llavci 
loidwcstjMilloid Jsailuith, Pembroke! Icnh) and Weston^ ictuin 
mg oiieniomhi r '1 hero an tliicc numicipal borout,hs H ivoilon! 
west (6007), Pcmbioko (15 853), and Tenby (1400) Havcitoidwcst 
IS a ( ounty in itsclt and lias its own lord heute nant 'J hero i-s only 
one nibm district Miltoid Haven (5101) 1 1 mbrokoshin is in tin 

South AN ales md Che ster ein uit, and assi/os aio liold ut H i\ ciftiici 
west Ihe boiouglis ol Ilavei fold west, Pcmbioko nnd Jeiib\ have 
He()a!atc coiniiubsions of tho peace, and Hav ci foul west bus also i 
Ncpaiate (oiiit of (piartcr sessions J he aia lent count\ which is 
ciiliuh 111 the dioccsi ot St Davids cont imsllli utire eecksnstu il 
piiislus iiid distints and paits of 5 otlicis 

Idmaitoa — Ihc totil number of dementary schools on 1st 
August 18‘>9 was 127, of which 57 wen bond and 70 voliintan 
Hchouls, the latti i me hiding 58 National C hui c h ot 1 ngland s» bools 
1 AN esle)an, and 11 Britisli and othei * Jin avciagi attindimo 
at boaid seliools was 641 5, and at voluntarv sc hools 5790 1 lu total 

school hoaid ieHi[)tK foi tho year (lulcd 29th S( ptemhi i 1899 wen 
ovei X22 198 ihe ineoine under tin Agiuultnial Kates Act was 
ovci JL1424 

Aqricultvn — About foiii fifths of the total ana of tho eount> is 
under cultivation, ind of this about two thinls is in pcimamnt 
[lastuio Oiih iboul 5 5,000 aeies ue m hill iiastuic ami less thin 
10 000 acres aii uiuhi woods Of the coin Hops oats are tho 
pniiei{>al, o(Hi[)} 111 ,^ considerably moic than half the acreage whilo 
biiley occupies about th I ee eip,hths and win it not much rnoio tlinii 
i fouitecntn Ihc acreage under gieta ciops is not large, but about 
K( ven tvveltths is oc< upK d by turm[>s cattle being large ly kept both 
for feeding uid milking Only about one fifth of the green cro[» 
acicage is occupied by potatoes and about one fifth also is umhi 
mangold, cabbage &e Ihc following table gives tho laigei mam 
divisions of the cultivated aiea at intervals fioin 1880 — 


l«ut 

Total An a 
iintltr 
Culth i 
tion 

( oin 
Crops 

f reeii 
Cropa 

Clovci 

IVrmaniuit 
1 aature 

I allow 

1880 

302 780 

57 573 

12,471 

28 789 

199 913 

40>l 

1885 

506,78 3 

52 250 

13,633 ! 

31,214 

207,808 

1878 

1890 

309,29 3 

52,455 

13,455 

42, 565 

199 507 

1503 

1895 1 

315 30 5 

19 689 

1 3 222 

41 655 

209 661 

1041 

1900 1 

31 3 346 

49,929 1 

12,191 

39,998 

210,485 

716 


The table on tho next page gives particulars logarding the principal 
live stock for the same jears. 
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Vmi 

in Milk or in 
eulf 

Slietp 1 


1S8U 

14 J76 

80 118 

U,817 

99,010 

21,527 

1885 1 

1 ] 4 , 8(>7 

90,250 

20 567 

102,055 1 

20, 118 

1890 ! 

1 11,082 

88,200 

22,180 

115,214 I 

21,090 

IhO'J 

‘ 10 1 a 

87 on 

22,280 

119,817 

22,278 

1900 

1 > 9S1 

90,/ 11 

22,998 

^ 1 

128,199 

29,482 


Indmiries ami Jimle ^ Atcortling to the uiwrt for 1898 oi the 
chief inspictoi ot lu tones (1900), the total mnnher ol pciHons 
employed iii iactunes and woikshops in 1897 was 4051, ascuiiipaKd 
with 4217 111 1890 01 the 1570 poisons employed in non Uxtih 

fadoiRH 2710 w(ie einployeil in the manutaitmc of niaclniKs, 
apjjliaiKiH, conviyances, and tools, mostly in loniicxion Mith tin 
hliiphuilduig yaids at the ditfeient norts Only llod jieisons v\eii 
employed in woikshops Ihe numuei ot pci sons nn])lo}cd in con 
noxion with mints and qiiairns in 1899 wns 940 In the sam 
year 240, 120 tons of igneous locks wti« raisid, and ‘22,998 tons <»1 
linn stone Liad mininjij has oraitn illv tiascd, and litth oi no 
iron ore is obtained Ihe coal prodintion (wholly anthracite) is 
rather Huetuatin^?, 02,012 tons valued at 2.1 1 100 being obtained 
in 188^ 71,908 tons xaliied at JLi'ijOM in 1890 S2 184 tons valued 
at 445,211 in 1898, and 59 119 tons valued at i.J2 080 in 1899 
'I be iislieries are of c onsidcialile inipoitaine At Jeiiby Ncwland 
and Milloid (almost ( ntnely tin last two) 448 449 ewt ot hsh valued 
at 4181,010 was landed in 1899 

See 4 Jlt'iforual lour tlnowjh I imbioJ rshue London 1811 
- loMlis ( oiiitnumi 1 nnbro! LnhuL Jlaviiloidwt st 1802 — 1 In 
giinh biKtks to South ah s (t 1? II ) 

Pombrokei a niumcijnl and contributory })arlia 
nicntiry boiough of Ti in broke sliiie, Waits, in the Peiri 
biokt and Haverfordwest dibtnct of boroughs, 272 inileK 
woht of London by lail ^J'he dock lias a length of 
404 fiet, with a dtjith ou sdl, at high water oidinuy 
Hpring tides, of 25 feet I'opulatioii (1881), 14,156, 
(1891), U,978 , (1901), 15,85 4 

POlYlbrokOf t town of Ontaiio, Canada, eapital of 
llenlrevv (ouiity, 74 miles west noith west of Ottawa by 
rail, on the south short of Alluuiette Lake, and on the 
(yanadiaii Pat ihe and C^aiiada Atlintu lailwajs It is the 
tK at ot a Homan Catliolie bishoii, and eontains saw, grist, anel 
woollen mills, a\t f ietoi>, tie The JMuskiat iivei, whieh 
hows thiough the town, afloids evetlleut water powei 
Population (1881), 2820, (1891), 1401 , (1901), 5156 

PenanK'. See Puini j of W\it s Island 

Ponarthf a seapoit, uiban distiut (1891), md ml 
way station in the Southeiii pailiamentary division of 
Olamorganshiie, Wales, on the river Tah, opposite Ciidih 
The town is lapidly spreading Gaideiis have been laid 
out along the elih, nunieious villas built in the western 
distriet, lud a piomeiiade and landing jner ojiened, with 
u length ol 630 het The ehief buildings of modem 
irettion aie an hstablished chiireh (1891) and an intei 
mediate ind teehnieal school (1894) Thieo miles to the 
west is iliiias Powis Castle Penarth doek, wliieh cost 
i/775,000 and eoinjinsed 174 aeres, wis exteneled in 1881 
at a eost oi 1/250,000, and now eovers 21 acies It is 
2900 feet in length, has a minimuTn depth of 26 feet, and 
IS furnished with every oonvenienee for facilitating the 
expoit of eoal, of which from 20,000 to 30,000 tons can 
liestoied in the sidings neai by The trade of the doek 
in one year totalled a tonnage of 3, 454, 96^, and a still 
fuither extension is contemplated lYnarth hu hour (55 
aeres) and basin (1 aeies) have a minimum dejith of 20 
foet A consieierable impoit trade is earned on at the 
Penarth Ely tidal harbour, mainly through coasting vessels 
C'ommodious store houses have been erected there , also 
tanks to hold about 6000 tons of oil Population (1881), 
6228, (1891), 12,424, (1901), 14,227 

Ponder, Sir John (1816<-1896), was bom m the 
Vale of Leven, Scotland, on 10th September 1816, and, 


after attending school in Glasgow, entered on a successful 
business career in that city and in Manchester His name 
IS chiefly known in connexion with submarine cables He 
was one of the 345 contributors who each risked a thousand 
pounds in the transatlantic cable in 1867, and when, after 
many disappointments, the Atlantic Cable Comj^any was 
ruined by the loss of the 1865 cable, he did not lose faith 
in submarine telegraphy, but formed the Anglo Ameru an 
Tehgra])h Comjiany to continue the work His faith, 
however, was not generally shared, and it was not till 
he had given his peisonal guarantee for payment to the 
amount of a c]uartor of a million that the makers would 
undertake the manufacture of a new cable But in the 
end he was justified, and telegraphic communication with 
Ameiica betaine a commercial success Subsequently he 
fostered cable enterprise in all parts of the woild -to the 
Med I ten me an, India and China, Australia and Africa — 
with tlie lesult that at the time of lus death, which occurred 
111 London on 7th July 1896, he controlled companies 
having a eapital of 1 5 millions sterling and owning 73,640 
nauticdl miles ol cable 

PonnsylVflinla, a cential eastern state of the 
Amenc in Union The area is 45,215 square miles (44,985 
land ind 230 watei), with a mean elevition of 1100 feet 


distnbution of this urea 

ill altitude is as follows 

Kli Milion 

Aiea 

Oto 100 lei t 

600 HqUttU miloH 

100 to 000 , 

5,550 „ 

000 to 1000 

12,700 

1000 to 1500 

15,900 , 

1500 to 2000 

8 215 

2000 to 2000 „ 

2,200 „ 


The first two elevations ire in the southeastern end of 
the state, and lepresent J^hihdelphia and the adjacent 
legion The third, laigtst in the western end of the state, 
IS a continuation of the southein Ohio plain, and includes 
Pittsburg The third and fourth are two eoal tiacts 
The fifth IS a teiiti il plateau, whose jKqmlation, the. 
Ingest at this elevation of any state but Colorado, isdiawu 
tliithei by the oil we IN The sixth is a mountain region 
The state is ilso ludely elivided between the Delawaie*' 
valley, 11,000 sqiuie miks, the Susquehanna, 24,000 
scjuaic miles, iiid the Moiiongahela and Allegheny, 18,000 
square milts The census of 1890 showed a total popula 
turn of 5,258,014, of whom 2,666,331 were males anel 
2,591,683 females, 4,412,294 were native born, and 
846,720 were foreign born The negroes numbeied 
107,596 Of the male population over 16 years of age 
1,602,153, or 89 95 pel tent , and of the female popula 
tion 311,296, oi 14 88 pei cent , were engaged m different 
oeeupations Owing to legislation requiring school attend 
ance and foi bidding employment under twelve, a decided 
deeiease occurred between 1880 and 1890 in the number 
of children tmployetl The families were 1,061,626, 
and dwellings 999,364 , 6 26 persons to a dwelling anel 
4 95 to a family 9 he numbti of peisons to a family 
has fallen, fiom 1850 to 1890, from 5 66 to 4 95, and the 
persons to a dwelling from 5 99 to 5 26 The decrease in 
jiersons to a family is apparently still in progress with 
accelerated rapidity While the general population in- 
ci eased, from 1880 to 1890, 22 77 per cent, the numbti 
of children under five in 1880 was 552,174, and in 1890, 
477,691, a decrease of 74,583, or 13 48 per cent 
According to the census of 1900, the population of the 
state was 6,402,115, an increase for the decade of 
1,044,101, or 19 9 per cent The average number to the 
square mile had increased to 140 1, as compared with 
116 9 m 1890 The males numbered 3,204,541, the 
females, 3,097,574, the native-born, 5,316,865, the 
foreign bom, 985,250, the negroes, 156,845 The pro- 
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portion of foreign born lias for a long i)criod varied within 
iiariow limits, having been 13 12 j3er cent in 1850, 16 08 
j)er cent in 1890, and 15 6 in 1900 The foreign bom 
take the place of an equal number of native born who 
have moved west The proportion of Germans has always 
been large, being estimated at one half in 1750 

State and Local Government — To the executive, legis 
lature, and judiciary provided by the constitution of 1874, 
legislation has added commissioners of insurance (1872), 
banking (1891), a depaitment of agriculture (1876), a 
factory inspector (1893) and mine inspectors (1891-93), 
a board of health (1885), board of chanties, with a lunacy 
committee (1883), fishery commission (1873), and game 
commission (1895), also boards and other lesser commis 
8 ions to manage the lands, ][)arks, soldier and orphan 
asylums, public buildings, and other state propcitics 
Each commission has its body of special statutes, and 
collectively they constitute an important part of the 
development of state administration A superior court 
between the common picas and supreme court has been 
added (1897) The exercise of suffrage, conferred on male 
citizens over twenty one years old, has been regulated by 
the adoption of the Australian ballot (1893-97), and by 
a series of laws (1881, 1883, 1897) imposing penalties 
for false voting and pioviding for the judicial dctcrmina 
tion of nominations by jiarty organizations The two 
leading parties have, under these laws, become strongly 
organized, with clearly defined membership, rules, and 
elections, whose choice is usually decisive of the final 
result lor the state and most of the counties in it 
Stringent proMsions foibid hpecul legislation, particularly 
legislation foi corporate or municipal purposes The 
tonstitution, by prohibiting specul muuKipal legislation, 
made necissaiy the adojitiou of general charters for 
the (itus of the state ioi chartei puriKiscs these are 
divided into first class cities (over 600,000 Philadelphia 
alone), second class (over 100,000 and less than 600,000 
first Ihttsbuig, and later Allegheny and Scianton), and 
third class (all below 100,000, compiising all the (itics 
of the state but the four named) The three classes of 
charttrs aie substantially the same They provide foi a 
mayor, elected, with wide executive powers, who appoints 
and lemovcs tht heads of city police, public works and 
chanties, and lower ofliccrs, such appointments being 
subject, cxcej)t in the case of lower officials, to the ton 
firm itioii of the up]>er branch of the municipal legislature 
The city legislature, which consists of two branches elected 
by districts, h vies all taxes, votes all aj)piopriations, and 
through standing c ommittees exercises a close supervision 
over public works In 1901 the Legislatuie placed 
the government of Pittsburg and Scranton temporarily 
in the hands of ofhceis appointed by the governor 
Education and the parks in first-class cities are in the 
hands of a separate body, appointed by judges, whnh 
submits estimates to and receives appro] iriations from the 
city council In second and third class cities the schools 
arc in the hands of an ap])ointed board Any local poim 
lation over 300, not within a city, can, on aiiplieatiou to a 
court of quarter sessions, receive a chaiter as a borough, 
electing a chief burgess, a council of hvc, and two poor 
trustees Such a body can, by taxation, supply drainage, 
water, and light within its area, and can provide for its 
police and poor, but in small boroughs little use is made 
of these powers The remainder of the area is divided 
into townships, whose ofiicers have lesser power, collecting 
taxes for roads, the poor, &c, but cannot issue bonds 
The right to issue bonded indebtedness for municipalities 
and boroughs is limited to 7 per cent of the assessed 
valuation in the former and 1 per cent in the latter 
Bonds to the amount of 2 per cent of the assessed valua 


tion can bo i-i^suod by the officers, of a municipality A 
larger amount must be authorized at a regular election, 
and this authorization must bo lepeatcd when such issue 
has been redeemed by the sinking fund required by law 
Ihc total local debt of the state was roduced under this 
plan from $91,318,174 in 1880 to $66,973,065 in 1890 
The population of the state has bt ♦ n distributed at each 
census under those live forms of local govciuiucnt — 


Cities, first class 
,, second class 
,, thud class 
ItoiougliH ovci 4000 
]K>pulatiou 

1 o\\ nshi])s and smallc i 
boroughs 

Total 


Finanre ^ — The iectii)ts and exjx nditures m the whoh 
‘-tatt, including state, county, inuiiici]> il, and local govern 
imnts, weic in 1890 receipts, $19,859,911, and e\ 
pcnditures, $15,689,937 Of these itccqds, $16,111,121 
Wis derived from the direct taxation of real and pcisonul 
])ro|)eity 3 he true valuation for the state, as determined 
l)y the census of 1890, in gross and per cajuta of this juo 
})crty, has been as follows, the figures being coriecteel and 
difltiing fiom the assessment of county ofhcials — 



IS 0 

IbbO 

lht>0 
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80b, JIO 112 

$4,912,000 000 

190,7 irt ''»^>o 

Jir caput 

1,081 

1,151 

1,177 


The assessed valuation amounted in 1890 to $2,659,796,909 
of which $2,042,016,599 was realty and $617,780,310 ])ei 
soiialty In 1899 the aggregate was $1,027,649,299, in 
1850, $492,898,829 The census returns of this asstssed 
valuation iii realty have been — 



1870 

18S0 

]s>o 

Total 

J rr caput 

$1,071,680,914 
37 ^ 

$1,540,007 957 
427 91 

$2,042,016,599 
494 29 


rhiladelidiia raises two thirds of its income fiom diieot 
taxation, lesser cities a larger luoportiou Ihc state 
icccivcs one tenth of its inrome from this soiirct, the 
list from the taxation of corjKuations Of the gross 
exi>cndituies for public purjioses in 1890, $5,512,128 
was disbursed by the stitc Of the leuiimdcr, amount 
ing to $40,077,809, over one thud oi $15,110,983 was 
exjiended by five cities of 50,000 or inoie in j)Oimlation 
lor sehool education $12,828,645 was dispensed IIic 
per capita expenditure for all j)urposcs was $8 67 through 
the state, but this vias made u]» ol a j>ci capita ex 
jicnditure of $11 90 in five cities and of $6 54 in the 
rcni under of the state 33u aggrcgitc rectipts of state 
and all local taxation in 1899 vvtic state, $15,158,462 , 
local, $55,808,585 — a total of $70,967,047 ISicaily one- 
third of this aggicgate, or $21,733,586, was raised bj 
Philadelphia In the decade state revenue liad more 
than doubled, and local taxation increased 32 i>er cent 
The local expenditures have giovvn by tolerably ste wly 
increments from the settlement of the state, the best 
example being in lliiladclphia The exiicnditurcs of 
the state government arc the creation of the 19tli 
century Cut ofi by the Fedeial Government fiom 
customs revenue and by its own system of local finance 
from a direct land oi propel ty tax, the state government 
was forced to create a source of revenue for itself, and this 
did not develop to a point which met its necessities until 
the growth of corporations htid provided a field of taxatioi^ 
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indeptndtut of customs on the oiu side and realty or 
|K rsoiial t ixation on the othei Of the total Htatc revenue 
in 18M9, M/ , f 15,158,462, ^8,617,141 was derived from 
t ixts oil corporations, 5^2,764,258 from tixes on personal 
piojKity, and the rcmaindci Ironi a j^rtat variety of small 
t i\c8 Of the stfiU < \i>cndituicH m 1899, $15,063,467, 
o\tr oru hilf, or ^8,501,562, was returned to loc^l 
i^^cnticH for disburw nil nt, of which $5,871,984 was for 
s( hools, $2,360, 508 fioni the personal tax was for the nsi 
ot eountiis, and $69,270 fioni hrt insurance taxes was for 
fiu dipartimnts With one half of its tixation the state 
^'ovemmint tlaiofon sujiports the txiiutivt, ligislaturc, 
numerous eomnnssions, ixmiU ntiai les ($122,907), insane 
isylums (^882,478), ind \aiious cliantable eorpoiations, 
uhiih in 1899 iKinid giants amounting to $1,278,591 
riio other half aids loial goveinmtnt, the gi int foi tdni i 

1 ion nueting ill thi i xpinses oi the publii schools in m in> 
j lira! distiuts 

Jlistoiy In 1882 and in 1S92 tin continuous cloi 
lion ot Kqmbheaii candidates as goiuuoi was broken by 
ilio election ol llobiit 1 Pattison, liis mijonty king due 
HM OIU easi to tlio pii'^inci ot two Jti public in candidates, 
ind in tlu <jth(r to a wait < hinge ot s lioni tin 
Ibpublu in to till Dtiiioi ntii [wiit} Jloth elutions weie 
jMirt ot i (ontinuoiu jaoti st b> i sinill but eiiergitu 
JkkI}, laiioiisly (Usignitul, lu i ivoui of admiiiistiatixc 
iitorni, iiul against the iiuii isiiig control of paity and 
political action 1)> incln ulii ils i control due in gteit 
iiiiasuie to tlu giowtli tluougli custom and Iiw of a 
stiutei and moic system ilu oigani/ation Inclustuil 
<lisputes, both as to tlu latc ot wig s ind the recognition 
^>\ a union, led, on 6th luly 1S92, to the Jloniestcad steel 
stiikc o\(i the oniplo>nKnt ot non union workcis by 
(^irncgu and (.Vmiiiiny, in which sexcial peisons on both 
Hides wcio killed, ind the not w is only sup[)ressed by 
lilt presence ot stiic mihtn on 1st (htobei A coal 
stiike, on loth SepttmlHi 1897, hd to a colliHum between 
d( puty she ritis ind a mob at 1 attune i, in which twenty 
pusons well killed Xiiollui iiid still mou serious 
stake*, with iiots, ou lined iii the eoilmiMUig region in 
lilt) miininei e)t 1902 The lohiistown Hood, 31st Mi> 
1889, in the roneniaugh \allt>, swe[)t away the town 
iiitl 5500 h\es, though only IIU) bodies were lecoitrttl 
No estimate ol the proper! > loss w is possible Iheluml 
disbursed b} the relief Jund eommisMon was $2,899,727 

! ducat ton 11m legal s\hI» hi ol juiblu tax suppoitcd education 
h es rtiuiiucil uiu liaugod siiue 1S8(I hut its tlcvtlopiiuiit oul> 
iMuaine possil)U when the eoustituiiou of 1871 changed the 
varying appiopiiatioiis ut the Je^^islatiuo in aiel of le)cal giants 
into a inanditoiy appropiutioii ol at liast $1,000,000 aunuuUN 
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1 Ins sum has been as high as # ^>00 000, though i educed m 1S99 to 
$»,000,000 The amount levied by local taxation lor educational 
liitrposes in 1880 was $5,024,072 In 1899-1900 this amount was 
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$14,700,512 Ihe state had therefore increased its appropriation 
450 peir cent , and local taxation 168 i>cr ci nt , duiiug a penod 
in wrineh the cluldicii in attendance had inci eased Irom 987,310 
to 1,151,880, or 22 89 per cent , and the average attendance irutii 
601,627 to 854,040, or 40 37 per cent Iho estimated growth ot 
population ill the same iienod, taking the growth in previous 
decades, was 42 82 1 he nest comparative xiew ot the educational 

progress of the state is otlcted by the repoits ot the U S Bureau of 
education, fioiu which the foiogoing table is compiled Ihe 
common s( hools, of uh th the high schools arc a jiart, me wholly 
suppoittd by tixatiou , the normal si hools are fiartly de|)endent 
on state giants and partly on fees the remaining schools are all 
conducted by jinvate bodies, though appropiiations are made 
fioni time to tunc by the state in aid ot hi,^hei education 
llliteriUM, unable to read and wiite, have for tlmty >cai8 been 
almost an unchanged fraction ot the population, an induatinn that 
the education otlcied by the state aim by piivato enteipiiso had 
icailud dl but that traction which could be educated only uiickr 
i compulsoiy system rtuiision lor a yearly count ol school 
childien and tirits for non 'ittuidaneo were tirst arranged for in 
1897, and tnlorced only in the largest cities Another decade will 
be nceclid to decide whether this me asm o and policy can deal with 
wliit has liitlnito been a proportion whose reduction has bocii 
slow Illitciatc s wtie in 18/0, S 5 pci cent ot those over ten years 
ol age , 111 1880, 7 12 , m 1800, 0 78 , and in 1900, 6 1 Ot tins 
illitciato popuhtion one half was in each census ot foieign bath, 
the illiterate piopoition ol the foreign population, over ten yeais 
ot age. 191 700, Ol 19 9 }>cr cent , being ninelolel, and ol the small 
colouicd population 20,298 oi 15 9 |K.r cent , lonrteciifold that 
of the illitfiatc piopoition of native white population, 87,872 
Ol 2 1 pti cent The juobbmof complete elemental y education 
turns oil loachuig this ti action As tins can bo done only by a 
eonipulsoiy system, the gieat increase in cxpendituie has bteii 
ittended by no im lease in i dative attcndaiicfc In 1900 the 
male illitciatcs ot 21 >ca!s of ago and ovci numbeied 139,982 
Ot these 41 121 wcio native boin and 98,658 weic foreign boin 

Orinu ffud O/iaiittf ~ ^lom 1880 to 1898, 03 pei^^ons wcie 
executed toi nnucbr in the lirst degree 5 In piison )»opulalion iii 
J89S was 7001, as coiniiared with 4623 in 1880 The piopoition 
ot eonvicts bad iisen iiom 1 to 15a5 inhabitants to 1 to 1272 
I wo juvcmlo 11 toimitorics bad 815 ininatts in 18S1 and 1567 in 
1S9S an mcnase about twice that ol tlie population Insane 
jiatunts in 1898 woio 10,505, of whom 672 wcio in private insti 
tutions In 1HS6 the same institutions had 5923 County alms 
houses liael in ISSl 8500 inmates mdudin^ ))aii]>oi insane, and in 
1898 11,722 Inaeidition in 1S98, 2- 187 peisons received outilooi 
lelitl i our deal ind dumb institutions held in 1898, 81 5 imnates 

two foi the blind 200, and two for the teoblc minded, 1487 
Hospitals had 6477 inmates and liomes toi the most paitfor 
( hilflreii and tin aged, 10 OkO These institutions iteeivc jtaily 
appropriations fiom the state aggiegating about $1,500,000 

Ltmimuiiicatt )H't — Ihe gtiitial lailway B^sUin <om])lete as to 
mull lines in 1^*80 consists of the Pennsylvama, whose trunk 1 hk» 
oecujms tlu middle of the state andcrobHcs it by icpcated branehes, 
and tlu beading which utieiilates iho anthracite coal region, 
wliilu the tiiiiik lines ot othei stites tioss poitions of the state 
A lailway mileage of 5500 in 18^0 in llie slate had inci eased to 
10,930 in 1900 Ihe e ipital shares and de bt, funded and f!oatin||;, 
ot railways in whole oi in ])ait in tlie stuto had iisen within 
these yeais fiom $1,010 08 I 618 to $2,310 968,116 divided ncail) 
t<piallv bitwcitn ea)>ital sliaus and debt Cioss receipts rose 
fiom $19 1 91 > 771 to $377 S25 060, and expenses Irom $75 815 377 
to $334 570 957, iceliicing the balance Irom $58,130 394 to 
^11,251 70 i thoUp^h the capital had doubled and the tonmigo 
advaiKcd tiom 111 148 110 to 400 548,087 While the rtnn 
sylvama with 3385 milts in the state, with an east and west 
tiatlu, and witli in ownciship of piofitable lines ont^ulc of the 
state amounting to 0014 milts, has maintained a credit and pio 
spciity uiu (pulled the Heading 961 miles in and $9 out of the 
state, has thiuc bun in the hands of rtcoiveis 9hn street car 
hues ot tlic state have a milenge of 1493 and a total tapilal 
i/ation of $-42,628,019 Ihiii pie pent cost, all liaving been 
10 ctimppcd with cleetrie juiwii suite lbS5, is $197,101,214 
piincipally lepiesented by the capital of opeiatmg companies, 
$147 570,891, $103,122 819 shares and $81 809,425 bonds Ihe 
leinaiiiing sum in the total capital leprescnta foi the most part 
the fianchisos ot corporations formerly woiking the lints by 
horsepower Ihcse hm s h iv < ''864 cais, employ 12,080 persons, 
and 111 1899 carried 473,319,258 passengers About 80 tele 
phone companies opeiato telephone lines in the state Telegrajih 
facilities aie furnished by iiitir state lines, of which theWestein 
Union IS tlio largest Ihrcc canal companies inanago canals, now 
almost unused 293 miles long 

J^orcsttj / — The terntoiy eomposing the state began with an 
exceptional wealth of forest the conifers of the north and the 
deeitiuous ticos of the south meeting within its limits They 
contain 35 genera, and o\ cr 80 species of indigenous trees, of which 
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78 haire economio valuei or nearly as many as the entire continent 
of Europe, whose number Asa Gray estimates as 38 genera and 85 
species Nearly one third of the states area iii 1896, 9,099,817 
acres out of 28,987,600, was returned by assessors as woodland — 
much being scrub oak and brush, but all abandoned to ^ood 
growth or but partly cleared There has probably never been a 
time when nearly one third of its area Mas not so overgrown with 
trees, largo or small, as not to bo open to cultivation, though the 
share of this in timber is not ovei a quarter of the area of the state 
In Its oiiginal condition, a yiold of hemlock (spruco) of 80,000 
loot board measure to the acre, oi of white pine of 50,000 feet 
board measure, was usual The Delaware, Allegheny, and Susque 
hanna were successively lumber centres In 1880 the lumber 
pioduct was ^2,457,359, only ex( coded by Michigan ($52,449,928) 
In 1890 this product was $27,772,834, and that of Michi^n 
$73,484,306 Local statistics of the yield were not preserved, but 
at Williamsport, the last groat lumbering centre, in the seven 
years 1873-80 the pine yield was 7,895,455 Iom and 1,266,608,045 
feet boaid measure The yield of the four Delaware river counties 
was estimated, prior to exhaustion, at 12,000,000 000 feet board 
measure of pine In 1897 the state forester, Dr J T Rothrock, 

/ reported white pine at 500,000,000 feet , spruce, 70,000,000 , and 
hemlock, 5,000,000,000 By the close of the ninth decade of the 
19th century exhaustion was seen to he rear In the eastern fifth 
of the state only 12 per cent of the area was under timber , in 
the elevated west, 28 per cent , and in the valleys of the cast 
and west 24 per cent Ovei a sixth of the area of the state is 
at an elevation of 1500 to 2000 feet and a broad belt 2000 to 
3000 feet high is economically iiiiiit for any cultivation hut 
lorestry, having a mean annual temperature of 40 to 45 h , 
a climate similar to that of northern New England horest fires 
yearly sweep broad areas of this region, which would otherwise 
reforest In 1880, 685,738 acres wore burned, with a loss of 
4^2,043,723 Dm mg the decade ending with 1890 the annual 
loss was estimated at $1 000,000 In 1896 it was $557,056, 
in 1897, $894,327, and lu 1898, $53,345 This leduction is 
believed to be duo to legislation for reforesting the state 
Penn, in his regulations, provided that one acre in four of 
woodland should be preserved This wise provision was alto 
gather neglected, and desultory statutes in icgard to fires the 
first in 1735, wore the only legislation for the preservation of 
timber In 1860, 1870| and 1879 statutes more stringent wire 
formed to prevent fires In 1887 a yearly bounty of 45 cents an 
acre was offered for timber , in 1898 a state forestry commission was 
established , and in 1897 Acts were passed foi fire wardens, provid 
mg means for detecting forest fires, foi forest loserves, and for the 
state purcliase of waste land sohl for taxes, of which about 2100 
H<iuaie milts are yearly sold, usually laud from which the timber 
has been stripped Forest reserves of 40,000 acres each have been 
<1900) bought on the head waters of the Delaware m Pike and 
Monroe counties, in Clinton, Cameron, and Center counties on the 
'Susquehanna, and on the Allegheny 

AgricuUiire — Of the total aieu of the state, only one half has 
ever been reduced to cultivation in improved farm lands This 
leached its maximum iii 1880 in 213 542 farms of 19,791,341 
acios 13,423,007 improved and 6 868 334 unimproved In 1900 
the farms weie 224,248, of 19,871,015 acies, 13 209 183 acres 
unproved and 6,161,882 unimnroved, employing 331 119 iiersons, 
30 007 more than m 1880 Tiie change measures the increase of 
lands used as woodland for collieries, and for industrial purposis 
Tanneries m 1892 held 749,017 acres of bark lands, valued at 
$11,383,920 The growth of [taper and other industries constantly 
turns farm lands near the margin of cultivation to other purposes 
The valuation of faiin lauds was in 1870, $1,119,786,863 (gold at 
15 per cent premium) in 1890 it was $1,062,939,846 , and m 
1900 was $1,061,629,173 From 1870 to 1900 the selling value 
•<Tf farm lands in the eastern and centre parts of the state fell 
about one third, man'v failing under foreclosure to reach their 
moitgage value Iii tlie decade 1880-90 the farms cultivated by 
owners fell from 168,220 to 162,219, but rose again in 1900 to 
165 982 Of the area under cultivation, one third, 4,788 194 acres, 
in 1899 was under cereals and 3,269,441 acres under hay, pro 
duomg 4,020,388 tons Over one half the farm area is devoted to 
those crops, whose yield has been stationary since 1880 (the 
increase from 1850 to 1899 keeping paie with acreage) and m 1899 
the crop was Indian corn, 51,869,780 bushels , wheat, 20,632,680 , 
and oats, 87,242,610 The great change m the agriculture of the 
state 18 m sheep— >1, 749, 801 m 1870 and 959,483 in 1900 Milch 
iCOWB have m part taken their place— 706,437 in 1870 , 943,778 in 
1900 Tobacco is the largest special crop— in 1899, 27,760 acres, 
41,602,620 lb 

Manufactures — Pre eminence in iron and steel mdustnes made 
Pennsylvania the leading manufacturing state up to 1890 The 
relative increase of textiles and lesser industries has advanced 
other states, but in 1890, with 39,889 establishments, a capital of 
4^991,248,115, and an output of $1,331,794,901, one third in iron, 
And 620,562 persons employed, Pennsylvania was exceeded only by 


New York In 1900 it still ranked as the second muiiufacturing 
state, having 52,185 establishments, with $1,551,548,712 ot 
capital, employing 733,834 bauds, and with a product valued at 
$1,884 790,860 The percentage of increase in the value of the 
product for the preceding decade was 87 8 In 1850 Pennsylvania 
had appioxiuidtely one sixth of the manufacturing capital and 
pioduct of the country and in 1900 over one seventh ot each, so 
that its rolatixo position has been fairly inainiaiiud 

The following tabU shows the leading mdustnes and the Mine 
of the product in 1890 and 1900 — 


Industry IHlK) loOO 

Iron and steel $264,671,624 $434,415 200 

Foundry and machine b1io}> 
prwlucts 67,587,025 127 29J 440 

leather 49,911,716 56 615,009 

Cais and repairs by railway 


companies 

hlounng and grist null pro 
ducts 

Printing and publishing 
Sugar and molasses refining 
Lumber piodui ts 
Petroleum refining 
Liquors 
Tobacco 

Silk and silk goods 
Cotton goods 
Woollin goods 

Slaughteiiiig and meat [mk king 


28,769,728 

39 478,076 
84 408 493 
46 599 754 
29,087,920 
18,498 777 
22,698,423 
23,387,910 
19,357,546 
18,431,773 
29,878 010 
21,991,604 


4J 065,171 

J6 039 121 
36 455 029 
ib 163 817 
35,719 965 
34 977 706 
31,520 m 
3 1, 155 932 
31,072,920 
25,447 697 
25,389 344 
20,238,772 


Other important industries were mens clothing newspapers and 

I iernxlicals, caipets and rugs, wroisted goods, coke, glass, and 
losiery and knitted goods 

Mineral Product'i — llie petroleum, coal, coke, and iron deposits 
of the state after standing almost alone to 1880, entered during 
the following 20 years on a competition whose results wen 
appaiciit in labour disturbances and a reduction of jnofits <*u [ire 
vioiisly invested capital In 1880 the production of pctioleum 
26,027,631 ban els was practii ally that of the countr} In 1898 the 
Pennsylvania field yielcfed 15,948,464 barrels 28 83 per cent of the 
entire yield of 55,364 233 barrels In natural gas tin state }ield in 
1895, valued at 500, 000, was neaily that of the whole country 
III 1898 the Pennsylvania product was valued at $6 8(i6,742 or 44 12 
per cent of all the states In 1880 the bituminous coal mined in 
the state, 26 229 031 short tons, was 61 28 [»cr cent of the total In 
1898 a yield of 65,165,133 tons was but 39 49 pei a lit of the entire 
pioduct The anthracite coal, which marly aoiihhd fiom 1870 to 
1880(1870 15,596,25710118, 1880, 28,612,575), niidir this compcti 
tion made but about the same adx aiice m the next 1 8 years reaching, 
in 1898, 63,382,644 tons The c oke yield 1880, 2,821 384 tons, 84 72 
per cent of the total, rose to 10,715,802 tons in 1898, but sank to 
66 97 per cent of the whole American yield Iron ore in 1880 
1 820 561 long tons, was 20 59 per cent of the total [iroduct, and 
in 1898, 1,773 082 tons, 3 98 nor cent of the entire ore ont[mt of 
the United States Cheap fuel and liigh skill liowcxer, maintained 
the iron supremacy of the state In 1870 the sfate >ield of pig 
iron 1,836,808 tons, was 60 32 per cent of the total for the 
country, and in 1899 it was 6,658,878 tons, or 48 28 per cent , 
never having been less than 46 [ler cent in the interval, coke taking 
the place of authiacite and Lake Sujieiior of lo<al ores Bessemer 
steel, 1899, 4,478,493 tons was 54 12 pei rent , a slightlj larger 
proportion than a dei adt before Rollc d steel and non in all forms 
in 1873, 835,584 tons, was 42 63 per cent , in 1898, 4,622,770 tons, 
54 32 per cent of all rolled in the TTinted States, In 1901 the pig 
iron proiluced in the state was 7 343,257 tons , the hitummous coal 
80,914 286 tons, and the antliiacite eoal 59,905,951 tons In 
stone, the states pioduct in 1880 was $1,944,208, 10 62 pei cent 
of the total and in 1898, $5 993 610, or 15 60 per cent This was 
due to the iiiciease in slate $2,421,756 1898 64 29 percent of the 
total the state product having frcldid since 1880 when it laised 
56 83 per cent of all Clay products, 1898, $9,642,098, were 13 47 
percent of tlio total The iWtland cement yield, 221 000 barrels 
then 65 91 per cent of the total, imreascd to 1898 2 096 114 
barrels, but sank to 26 30 [>cr cent of all pioduced (t ) 

PennsVlvaniai University of.— The 

University of Ptiins>lvania, situated at Philadel]»hn, Pa, 
had its beginning in 1740, and was incor[»oratcd under 
its present name in 1791 In 1850 it had 22 instructors 
and 586 students, m 1880, 97 instrurtois and 972 
students, in 1890, 180 instructors and 1579 students , in 
1900 it had 260 instructors and 2673 students The 
student body represented 41 states of the LTnion and 
30 foreign countries The University projierty consisted 
(1901) of 57 acres, on which are 32 buildings Of th 0 ik$ 
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only 4 existed pnor to 1 880, an4 20 were erected between 
1890 and 1900 The buildings and equipments were 
valued at $6,455,218, of which $4,965,261 had been 
ox|>ended snice 1890 For the year 1901 the expenditure 
for educational purposes was $716,380 The under 
graduate (college) courses are in arts, sciences, finance 
and economy, and music There are graduate (jihilosophy) 
(ourscs schools of law, medicine, dentistry, vetennaiy 
mcflujne, hygitno, hospital of medicine and surgery, I 
and of \efcrinary surgery, a school for nurses, a I 
gtnfril museum of science and art, especially archa^o I 
logical , i Mpccial institute of anatomy and biologj , an I 
istionomical obseivatory, a geiifral and some special 
libraries Athleties and physical education are under 
ciieful ofhcial suyicr vision, and a large athletic field is pro 
vidcd There arc a students' club house, a dining hall, 
and a system of dormitory houses of the latest hygienic 
construction, and si vcial substantial fraternity houses 
(See also Li>U( ArioN and Univeusiiifs ) (c c n* ) 

Pann Yah, a villagi of New York, ITS A, capital 
of Yates ( ounty, it the foot of Ivcuka Lake, on the Northein 
Central and the hall Brook railways, west of the central 
part of tlie state, at an altitude of 750 feet It is in the 
grape growing itgion of central New York, foi which it 
serves IS i sliipjung i)oint Population (1880), 3475, 
(1890), IJ54, (1900), 4650, of whom 449 were foreign 
boin and 67 ne gioes 

Ponryfli a municipal borough (sinec 1216), parha 
me ntary borough, and market town, in the Truro parlia 
mentary diiision of Cornwall, Lngland, situated on an 
arm of lalinouth haibour, 2 miles north west of Fal 
mouth, on the Giemt Westein Hallway The boiough 
leturned two mcmbeis to !5uliamerit until 1885, when 
the number ^\as ledueed to one A Wesleyan chajiel was 
built in 1801 (iiaiutc, which is extensively quained in 
the county, is dressed and polished here, chemical and 
bone manuie is also manulactured, and there arc engineer 
mg works and an iron foundr} Population (1881), 3466, 
(1891), 3256, (1901), 1190 

PonSACOl Ap a city and seaport of Florida, USA, 
ca[)ital of Escambia county, on Pensacola Bay, in the 
western part of the state The liarbour is excellent, with 
24 feet of watci at the entiance, and the city has an 
extensive cxjxiit commerce, consisting largely of lumber, 
fruit, ^cgetables, and cotton It has two lailuays, the 
Louisville and Nashville, and the Pensacola, Alabama, 
and Tennessee Its street jdan is regular, it has a good 
water supjily and sower system, and varied manufac 
tures Population (1890), 11,750, (1900), 17,747, of 
whom 1105 were foreign boin and 8561 negroes 

Pensions (United Suites) — The American Pension 
h und ' IS so singular a feature of the national budget, that 
it IS desirable to give here an account of the 
peasiofls ^bl7ereiit classes of allowances which are granted 
In the United States allowances for sei vices in 
wars prior to 4th March 1861 aie called “old war" 
liensions, and may he dnided into three classes, viz, 
(1) invalid i>ensions, l)ased upon wounds or in]unt8 
received, oi disease contracted in the course of duty, (2) 

“ service " i>ensions, and ( 1) land bounties, both granted 
for service irrespective of injuries 
The first provision inadL by Confirreas foi pensions was a resolution 
|)assed 26th August 1776 pioinising invahcl jiensions to officers and 
men of the army or na\ y u Iio lost a limb or were otherwise disabkd 
in the Revolutionary wai , iif a rate equal to half of their monthly 
])ay as offioers or soldiers during lift or continuance of the disability, 
those not totally disabled to receive an adequate monthly pension 
not to exceed half of their }iay Then followed vanous Acts of 
^ Confess enlarging the provisions for invalid pensions and extend 
ing^em to those who had 1)een in the war of 1812, and to the 


widotvR and children of those who died in the war or 
received in the war The Act of 3rd May 1846 prorided for tha 
prosecution of the «ar with Mexico and for peneioniM 
volunteers wounded or otheiwise disabled in service Other Acta 
were subsctiuently [lassed making further provision for pension on 
accoimt of service in the Mexu an war The fimt genemllaw grant 
mg ‘‘service jiensions was not passed until 18th March 1818, 
tliirty hve yeais aftci the termination of the war of the Amencan 
Rt volution Its bcnehcianes woie requii-ed to be in indigent cir 

cumstances and in need of assistance from their countiy Two 
years later Congress became alarmed by reason of the large num^r 
ol claims filed (about 8000), and enacted what was known as tho 
“ Alanii Act, requiiing each applicant for mnsioii and each pen 
sioner on the lolls to fuimsh a schetlule of his whole estate and 
income clothing and htddmg excepted Many iiensioners were 
dropped who wore |)o88essed of as much as $160 worth of property 
Numerous Acts wcio, however, passed from time to time liberals 
mg the law oi dealing luoie generously with the survivors of the 
Revolution ServK e pensions were not granted to widows of the 
soldiers of this war until 1836, and then only for a penod of live 
years and on i oiidition that the marnago of tiie soldier was pnor to> 
Ills lost SOI vuc, and that the soldiers service was not less tnan six 
months In 185J, siventy years after the close of the war, the 
limitation as to the time of marnage was removed The rolls in 
1901 contained nine pensions based upon service in the Revolution 
aiy war The first law granting service pensions on account of the 
wai of 1812 was |>as8ed m 1871, fifty six years aftei the close of 
the war This Act leijuirod sixty days service Widows were not 
jiensionable unless tin marnago to the soldior had taken place pnor 
to the iieaty of jieaco of 15Ui lebniary 1816 On 9th March 1878, 
sixty three years after the wai, an Act was passed reducing the 
lequisit* ][)eiiod of service to fourteen days and removing the 
limitations as to date of marnage In 1901 the pension rolls con 
tamed the names of one suivivor and 1627 widows of this wai 
Service pensions wcio piovided for those who seivcd m the Black 
Hawk war, (Veck wai Cherokee distui bailees, and the Seminole 
wai (1822 to 1842), on 27tli Tuly 1892, fifty yearn attei the )jeriod 
embiaced m the A<t they wcie giarited to those who had served 
for thiity days and were honouiably discharged, and to tlien 
widows In 1901 thtie worn 1086 survivors and 3479 widowa 
liensioncd under this Act Scitk e jiensions were granted to the 
survivors of the wai with Mexico by an Act passed 29th January 
1887, thirty nine years aftei the Guadeloupe Hidalgo treaty The 
liensions were gi anted to those who were honounmly discharged, 
and to their widows, for service of sixty days, if sixty two yeare of 
age , or disabled or de]>endcnt This law was libcrali/c d by the 
Acts of 6th Jaiiuaiy 1898 and 23id April 1900, mci easing from $8 
to $12 pel month the |>en8ion to suivivors who are totally disabled 
and destitute In 1901 the pension lolls contained the names of 
7668 Bumvois and 8109 widows on account of seivice in the 
Mexican wai To gi\o title to bounty land, service must have- 
been foi at least iouitcon days oi in a battle prior to Jixl March 
1866 , and if in the navy or regular army, must have been in some 
war in w Inch the United States w as engaged Bounty land w an ants 

aie issued foi 160 acres, and over 70,000,000 acres have been 
granted under the different Bounty Land Acts 


For services rendered in the War of the Kebellioa 
(1861-65) in the army or navy of the United States, or 
in their various branches, the law provided two 
distinct systems of pensioning — (1) the general 
laws, granting pensions for wounds or injuries 
received, or disease contracted in service m the line of 
duty, the pensions ranging from $6 to $100 jicr month , 
and (2) the so called Dependent Pension Act, granting 
pensions for jiermanent disabilities regardless of the time 
and manner of thtir origin, provided thiy were not the 
result of vicious habits, the pensions ranging from $G to* 
$12 |>or month What is known as the general law for 
disabihties incurred in service and in the course of duty was 
constituted in the Act of 14th July 1862 as amended by 
the Act of 3rd March 1873 Under its provisions the 
following classes of persons are entitled to beneht, viz,, 
any officer of the army, including regulars, volunteers, and 
militia, or any officer m the navy or manne corps, or any 
enlisted man, however employed, in the military or naval 
service of the United States, or in its manne corps^ 
whether regularly mustered or not , any master serving on 
a gunboat, or any pilot, engineer, sailor, or other person 
not regularly mustered, serving upon any gunboat or 
war vessel of the United States , any acting assistant or 
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contract surgeon; any provost* marshal, deputy provost- 
marshal, or enrolhng officer , subject to the several condi 
tions m each particular case proscnbed in the law This 
law also embraces in its provisions the following classes 
each class being subject to certain specified conditions, vu , 
widows, children under sixteen years of age, dependent 
parents, and brothers and sisters This Act has been the 
subject of numerous amendments along more liberal lima 
As an illustration a case may be cited where a soldier lost 
both hands in the service in the course of duty, and was 
discharged m 1862 He is entitled to a y^ension of $8 per 
month from the date of his discharge Under subsequent 
Acts he is entitled to J25 per month from 4th July 1864 , 
J31 25 from 4th June 1872, $50 from 4th June 1874, 
$72 from 17th June 1878, and $100 from 12th February 
1889 

Under the general law a widow or dependent relative 
cannot be pensioned unless the cause of the soldier’s 
death originated m service in the line of duty , if it is so 
shown, a widow may be j^nsionod whether she is rich or 
poor Upon the death or remarriage of the widow the 
minor children of the soldier under the age of sixteen 
years are entitled to pension If the soldier died of causes 
due to his service, and loft no widow or minor children, 
his other relatives become entitled, if dependent, in the 
following order, viz First, the mother , secondly, the 
father , thirdly, orphan sisters and brothers under sixteen 
years ot age, who shall be pensioned lointly In 1901 
the number of invalids pensioned under the general law 
was 101,230, and the number of widows and dependent 
relatues was 90,851 

The so called Dependent Pension Act is based upon an 
Act of Congress approved 27th Jum 1890, which was 
amended on 9th May 1900 Properly speaking, it may 
be called ‘‘ dependent ” only as regards widows and 
parents The main conditions as to the soldier or sailor 
are, ninety days’ service, an honouiable discharge, and a 
permanent disability from disease or otherwise, not the 
result of his own vicious habits, to such an extent as to 
render him unable to maintain himself by manual labour 
The rates of pension under this Act are $6, $8, $10, and 
$12 per month Widows become entitled under this law 
if they married the soldier oi sailor prior to 27th June 
18f90, provided they aie without means of support other 
than their daily labour, and an actual net income not 
exceeding $250 jier year, and have not remarried Claims 
of children under sixteen years of age are governed by the 
same conditions as apply to claims of widows, except that 
their dependence is presumed, and need not be shown by 
evidence If a minor child is insane, idiotic, or otherwise 
physically or mentally helpless, the pension continues 
during the life of said child or during the period of dis- 
ability In 1901 there were 438,114 invalids on the 
rolls, and 145,111 wido\\s and dependents All women 
employed by competent authority as nurses during the 
War of the Rebellion for six months or more, who are 
unable to earn a support, are granted a pension of $ 
per month by an Act of 5th August 1892 In 1901 the 
pension rolls contained the names of 650 pensioners under 
this Act 

In addition to pensions, the United States Government grants 
the follo^Miig gratuities — Jfxrst If a soldier lost a limb in the 
service, or as a result of his seivice m line of duty, he 
IS furnished with an artificial lunb free of cost eveiy three 
dtaefyrf years, or commutation therefor, and transiKirtation to 
and from a place where he shall select the artificial limo Second 
An honouraoly discharged soldier or sailor is given preference for 
appointment to places of trust and profit, and preference for reteu 
tion in all civil service positions Third There are nine National 
Midlers Homes situated at convenient and healthy points in differ 
ent iiarts of the country, inhere comfoitable quarters, clothing, 
medical attendance, library, and amusements of different kinds are 
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providing the soldiem 
ubilft 4] ^ the home, continuing myments of iHiision 

dmb.lrnir^T'^^ of the home, and fnc'riLmg the ^ 
tamed bv thf* twenty nine homtH mam 

the Nat wmnf “1 their purpose to 

also nrivuln f iimiate Many of these sUte homes 

, p . F iMUis and (iuldien t)f the inmates, so that thov 

uicmixm ot suih home 
bchools aie estaV>iifti4e«l by tiie diWcreut states tor U»e mam 
tenance and education ol soldicis cupbaim uutd tiiey attain tiu ago 
of sixict n yt ai-s ^ ® 

^ From the close of the Civil War in 1865 to 1901 the 
(tovtriimeiit ot the Uiutccl States paid to its pensioners 
the sum of $2,666,904,589 The pa>ments 
for the fiscal yeai ended 30tli Jum 1901 weie 
$138,531,483 Over $17,000,000 has been 
j>aid to surgeons for making medical examini 
lions of iiensioners and applicants foi ptnsioim The 
amount paid to iicnsioiiers under the so-calkd 1 >4 pendent 
Pensions Act is over $600,000,000 The teital amount 
paid for pensions from 1st inly 1790 to 30th June 1865 
was $96,445,444, making a total disbursement for pensions 
from 1790 to 1901 of $2,763,350,013 No othei nation 
or go\ernment m all time has dealt so liberally with its 
defenders 

The appropriations for the support of the National 
Homes for 1900 amounted to $5,783,450, and apjnopna 
tion for artificial limbs to $549,275 The money appiopri- 
ated by Congress for the jiiyment of pensions is disbursed 
by eighteen pension agents established in different jiarts 
of the country Pensions are paid qiurterly, and the 
agencies are divided into three classes, one of which pays 
on the 4th of every month (hi > ) 

P0llZAf a government of east central Russia, south 
of Nijni Novgoiod, with an area of 14,997 square miles 
Population (1881), 1,356,600, (1897), 1,491,215, of whom 
767,391 were weimen, and 137,560 liveei m towns It is 
divided into ten districts, the chief towns of which aie 
Penza, Gorodische (3973), Insar (4264), Kerensk (4006), 
Kiasnoslobodsk (7378), Mokshany (10,072), Narovehat 
(4695), Nijni Lomoff (9984), Saransk (13,74 5), Chembar 
(5335) The schools, chiefly owing to the efiorts of the 
zenifttvo (provincial council), are comparatively good, 
school farms and gardens have increased Mon than 
one sixth of the area is still under forests (1,661,900 acres 
m 1898, as against 2,564,400 acres in 1869) More than 
one half (4,955,000 acres) is owned by the village com 
munities, while 3,482,000 acres are in the hands of private 
owners No less than 3, 581,100 acres were under cereals 
in 1900, and 263,700 acres under roots, flax, tobacco, Ac 
The annual average yield of the ciojis in 1895 99 was 
rye, 11,263,000 cwt , wheat, 184,000, oats, 4,007,000 
Total crop of eeieals, 17,81 1,000 cwt , potatoes, 5,676,000 
cwt Grain and flour are considerable exports The IocaI 
authorities have established depots for the sale of im 
proved agricultural machinery, the use of which is rapidly 
spreading among the peasants There are also several 
agncultuial and horticultural schools, and two model dairy 
farms Cattle breeding and especially horse breeding are 
comparatively flourishing, theie being (1896) 352,500 
horses, 270,130 horned cattle, 945,500 sheep, and 200,900 
pigs m the governiiient The peasants are relatively well 
provided with cattle, there being 112 horses, 86 horned 
cattle, and 255 sheep to every 100 households Bees 
are kept in large numbers Factories afford emi>loyment 
to only about 14,000 persons (animal returns about 
jC 1,000,000) Spirits, oils, matches, paper, and timber 
are the principal manufactures 

PffinZAf the capital of the above province, 440 miles 
by rail southeast of Moscow It has four lyceums for 
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boy» and girls, one realschvley several technical schools 
(railway, gardening, and drawing, the last with a fine art 
gallery), five public libraries, a museum of antiquities, a 
theatre, and ten hospitals There is a considerable trade 
in grain, spiiits, and timber Population (1897), 61,851 

PonZSineOi a municipal borough, seaport, and 
rnarkc t town in the St Ives parliamentary division of Corn 
w ill, England, at the head of Mounts ^y, 26 milts west 
south west of Truro by rail The spacious new dock w is 
< onipleted in 1 88 7 The harbour has a total area of 2 1 aci ts, 
with 12 to IG feet depth of watc r , and there are a floating 
doc k and a graving dock Modern erec tions are public baths, 
swimming baths, mining and scienc>c schools, a free library, 
and a convalescent home The West Cornwall Infirmaiy 
has lieon extended Penzance became a meteorological 
station in 1893 In 1900 the registered shijiping totalled 
5 I vessels of 661 5 tons In the same year the port was 
entered by 1476 vessels of 229,608 tons and cleared by 
1424 vessels of 220,877 tons The whole value of the 
trade was £71,205, aViout three fourths of this being for 
imports Area, 472 acres Population (1881), 12,409, 
(1891), 12,432, (1901), 13,123 

Peoriat a city of Illinois, USA, capital of Peoria 
county, on the Illiiwiis nvei, north west of the centre of th< 
state, at an altitude of 459 feet Most of the city is built 
on a ten ui above the river, whence it spreads to the bluff 
at the* back, on which is a fine residential quartei Its 
street jjlan is regular, and it is divide d into seven wards 
Its water woiks au owned by the city, and it has a good 
at w ( rage system Its streets arc well paved, mainly with 

brick Pcona is in a fertile agricultural legion, and is 
one of the great gram maikets of the Mississippi valley 
It IS the cciitio of no fewer than thirteen railways, which, 
with th(3 river, heie navigible, gi\e it a large commerce 
In 1900 it contained 871 manufacturing establishments, 
with a total caintal of ^27,971,61 3, employing 8022 
hands Tin products were valued at $48,871,596 These 
were extremely varied, but over one half, or $26,792,354, 
were distilled liquors The city contains, moreover, several 
large gram elevatois The assessed valuation of real and 
l^ersonal projierty was in 1900 placed at the extremely 
low estimate of $9,353,906, the net debt of the city was 
$779,685, and the rate of taxation was $89 10 iier $1000 
Population (1890), 41,024 , (1900), 50,100, of whom 8945 
Wore foreign born and 1402 negroes 

Pepper, William (1843-1898), American physi 
Clan, was born in Philadelphia, 2l8t August 1843 lie 
was educated at the University of Pennsylvania, graduit 
mg from the academic department in 1862 and from the 
medical department in 1864 In 1868 he betanie lecturer 
on moibid anatomy in tin same institution, and in 1870 
lecturer on clinical medicine From 1876 to 1887 he 
was piofessor of chnical medicine, and m 1887 succeeded 
Dr Btill6 as professor of the ory and practice of medicine 
He^ was elected })rovost of the imiveisity in 1881, resign 
mg that position in 1891 For his services as medical 
director of the Centennial Exposition m 1876 he leceived 
the doe oration of knight commander of the eirder of 8t 
Olaf from the king of Sweden He founded the Mtdical 
Ttmes^ and was editor of tliat journal m 1870 -71 
Among the members of his profession he was known 
particularly for Ins contributions to the literature on the 
subject of the theory and praetice of medicine, and the 
System of Medicitie which he edited in 1885-86 became 
one of the standaid text books m America He con 
tributed to the medical and scientific journals of the day, 
including ** Trephining m Cerebral Disease,” 1871 , “Local 
Treatment in Pulmonary Cavities,” 1874, “Catarrhal 
Irrigation,” 1881, “Epilepsy,” 1883, and “Higher 


Medical Education the True Interest of ^ Public and 
the Profession ” He died 28th July 1898 (s. H w ) 

Pdrak. See Malay States (Fedebated) 

Pereda, Joa4 MarCa da (1634 ), 

the most distmguished of Spanish novelists, was born at 
Polanco near Santander in 1834 He was educated at 
Santander grammar school, whence he went to Madnd, 
where ho studied engineering with the vague purpose of 
entering the artillery corps Abandoning this design after 
throe years^ tnal, he returned home and began his literary 
career by contributing articles to a local journal. La Ab^a 
yonianesa in 1 859 He also wrote much in a weekly paper, 
El Tio Cayf^tan, and in 1864 he collected his (fetches 
under the title of Escenas Montaflesan These studies of 
local life and manners gained Pereda a considerable reputa- 
tion 111 his province, but they failed to please the general 
public Their originality, their total lack of sentimental- 
ism, and their powerful realism were unacceptable novelties, 
and a popular novelist of the period, Antonio de Tnieba, 
lebuked the author for his jiessimistic view of life 
Pereda fought against the revolution of 1868 in El Tio 
Cayetdny writing the newspaper almost smgle handed 
His articles against the revolutionists were more widely 
lead than liis Ensayos dramdticos (1869), and in 1871 he 
was elected as the Carlist deputy for Cab6iniga In this 
same yexr he published a second senes of Escenas Mon- 
tanems , and in 1876 appeared Bocetos al itnvplt^ thre*e 
tales, in one of w'hicli the author describes his disenchant- 
ing jiolitieal experiences The T%poB trashumantes be- 
longs to the year 1877, as does El Buey suelto^ which is 
intended as a reply to the thesis of Balzac’s woik, Les 
petUeB vmeyes de la vxe cmxjngale More and more pessi- 
mistic as to the political future of his country, Pereda 
takes occasion in Don Gonzdlez de la Gonzalera (1878) to 
ridicule the revolution as he had seen it at work, and 
to pour scorn upon the nouveaux nches who exploited 
Liberalism foi their personal ends Two novels by his 
fnend Perez Gald6s, Dona Ferfecta and Gloria^ drew from 
Pereda \ reply, D^ tal pedo tal astilla (1879), m which he 
endeavours to show that tolerance in religious matters 
IS disastrous alike to nations and to individuals The 
Enhozos y Rasqu^os (1881) is of lighter material, and is 
less atti active than El Sabor de la Tierruca (1882), a 
striking piece of landscape which won immediate apprecisr 
tion New ground was broken in Pedro Sdnehez (1883), 
where Pereda leaves his native province to portray the 
disillusion of a sincere enthusiast who has plungesl into 
the political life of the capital The book was a danger 
ous exiKinment, upon which Pereda ventured with much 
hesitation , but the result has justified his boldness, for, 
though Fedio Sdnehez is not actually his best work, it 
would suffice to make the re]>utation of any wnter 
Pereda’s masterpiece is SoUleza (1884), a vigorous render- 
ing of marine life by an artist who |x.rceive8 and admires 
the daily heroisms of his fisher folk It has often been 
alleged against the author that he confines himself to 
provincial life, to lowly personages and to unrefined 
subjects, and no doubt an anxiety to clear himself from 
this absurd reproach led him to attempt a description of 
society at the capital in La M<mtdlvez (1888) If not an 
absolute failure, La Montdlvez is certainly the least interest- 
ing of his performances In La Fuckera ( 1 889) he returned 
to the marine subjects which he knows and loves best 
Again, m Pefios annba (1895), the love of country life is 
manifested in the masterly contrast between the healthy, 
moral labour of the fields and the corrupt, squahd life of 
cities Pereda belongs to the native realistic school of 
Sjiain, which, founded by the unknown author of Loaardlo 
de TormeSi was continu^ by Mateo Alemdn, by Cervantes, 
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by Quevedo, by C^illo Sol6rzano, and many others 
With the single exception of Cervantes, howevei, the 
picaresque wnters are almost entirely wanting in the spirit 
of generous sympathy and I tenderness which constitutes 
a great part of Pereda’s charm His realism is purely 
Spanish, as remote from M ZoWs morosencss as 
it is remote from the graceful sentimentality of Pierre 
Loti Few wnters in any countiy possess the virile 
temperament of Peroda, and, with the single exception of 
Tolstoi, none keeps a moral end more steadily in view 
This didactic tendency unquestionably injures his eftects 
Moreover, his grim satire occasionally degenerates into 
somewhat truculent caricature, and the excessive use of 
dialect and technical terms (which has caused the author 
to supply Sottleza with a brief vocabulary) is a grave 
artistic blemish But he sees, knows, understands char- 
acter, he cioates not only tyjies, but living personages, 
such as Andies, Cleto, and Muergo in Soidtza^ as Pedro 
Juan and Pilara in La P^clma, and he personifies the 
tumult and calm of the sea with more power than \ ictor 
Hugo displayed in Les Trava%lhur» de la Mer His 
descriptive powers are of the highest order, and his style, 
pure of all affectations and embelliblunonts, is of singular 
force and suppleness The statutes of the Spanish 
Academy, which require members to reside in Madrid, 
were siiecially suspended in his favour 'llie compliment 
was no more than Pereda deserved, for, with all his limita 
tions, he is as ongmal a genius as Spain has produced 
during the 19th century 

Pereas Galdbs, Benito (1845 ), was 

born at Las Palmas, in the Canary Islands, m 1845 In 
1863 he was sent to Madrid to study law, drifted into 
literature, and 'was speedily recognized as one ol the most 
promising recruits on the Liberal side Shortly after the 
revolution of 1868 ho abandoned journalism, and em 
ployed fiction as the vehicle foi propagating advanced 
opinions His first novel. La Fmitana de Oro^ was 
printed in 1871, and later in the same year aj)peared 
El Avdaa f from the veiy loginning lYroz Galdos was 
copious The reception given to these early essays tn 
couraged the wnter to adopt novel writing as a profes 
Sion He had already determined u])on his scheme — ^and 
ho proceeded with incredible laboui to piepare himself 
for the task before him — of producing in the “ E})isodio8 
Nacionales” a senes which might compare with the 
“ Comedie Humaino ” Old charters, old letters, old news 
papers were collected by him with the minuteness of a 
German archivist , no novelist was ever more thoroughly 
equipped as regards the details of his period Tvafalgay^ 
the tot volume of the “ Episodios Nacionales,” appeared in 
1879 , the lemaming books of this first series are entitled 
La Cort de Carlos JV , El 19 de Manzo y el 2 de Mayo^ 
Batlerii Napoledn en CJtamarUn, Zaragoza^ Geroiva^ Cadi^^ 
Tmn Martin el Enypenimdo^ and La Batalla de Ai piles 
As the names suffice to show, the author’s aun is to write 
the national epic of the 19th century in prose, and he so 
greatly succeeded that, long before the first senes ended 
in 1881, he took rank among the foremost novelists of his 
time A second series of ‘ ‘ Episodios N acionales, ” beginning 
with El Eqmpaje del Rey Jos4 and ending with a tenth 
volume, Vn Eaccioso mds y Alguims Fiailes Menos^ was 
brought to a close in 1883, and is, like its predecessor, a 
monument of industry and exact knowledge, of realism 
and romantic conception A third senes of ‘‘Episodios 
Nacionales ** now in progress 'will raise the total to thirty 
volumes In fecunclity and in the power of creating 
characters, P^rez Gald68 vies "with Balzac Parallel with 
this immense achievement in historical fiction, Perez 
Oaldds has published a collection of romances dealing 
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With contemporary life, its social plxiblems and religious 
difficulties Of these the best known, and perhaps the 
best, are Dona Peijecta (1876), Gloria (1877), La 
Faimlia de Leon Rock (1878), Mananela (1878), Fe/i- 
tunuta y Tacinta (1887), and Aiigel Guena (1891) 
Nor does this exhaust his prodigious activity Besides 
adapting sever il of his novils for stage ]iurposes, he has 
written ongmal diainai such as La Loca de la Casa 
(1893), and /Saw Quintin (189i) As experiimnts these 
plays are peculiarly interesting, but the \cry diffuse, 
exuberant genius of l^cre/ G ildos c in scarce ly accommo- 
date Itself to the nanow convention ot the thcatrual form, 
and his incessant preoccupation with politico social theories 
18 a very serious blemish upon his ait This defect, 
though present, is less obvious in his novc Is , yc t the 
rapidity with which these aie produced — four yearly— 
naturally affects their style Still, when all illowances 
arc made, it must be admitted that m i\ rc z Galdos Si»aiu 
possesses a genuinely national noxchst of extraoiclmaiy 
talent, a fertile inventor of types, and a most hapy)y 
humonst, who in his eccentrics and oddities is scarcely 
inferior to Dickens He is a member of the Spanish 
Acadc my and is a deputy in the Cortes , but it is solely 
as the romancer that his name is familiar wherever 
Spanish is sjioken 

P^riflfUeuXi chief town of the department of 
Dordogne, France, 297 miles south south west of Pans, 
on the railway from Bordeaux to Joyous and the rner Isle, 
on the left bank of which is the subuib ol Barns The 
large seminary, rebuilt 1887-89, is one of the finest m 
France Perigucux is haul to be the most inq^ortant 
maiket in I ranee for young pigs Ixcdknt building 
stone is quarriecL Population (1881), 22,131, (1901), 
28,875 

Period ICAl8> — The history of the origin and dc 
vclopment of periodicals (apart from newspapers) in all 
languages down to 1884 is traced in the article on tin 
subject in vol xviii of this Encyclopiedia (ninth c dition) 
biiico that date the number of periodicals in c\ciy 
country, especmlly in Great Britain and the United 
States, has inert ased enormously, and the ttndency has 
been to syucialize m eveiy diicction All jnoftssions and 
trades have not only their geneial class periodicals, but 
eveiy section has its syiecial rtvuw or nugi/ine Theie 
were 7 cycling periodicals published m Great Biitain in 
1884, in 1902 there weie 10, lx sides 5 foi motors and 
motoring There wert^ 15 insuiance ind 18 mediail 
periodicals in 1884, m 1902 tluy numbeud 33 and 47 
Cheap periodicals ayipuiling to a class ol leaders hitherto 
unprovided lor, sueh as Tu Bits (1881) xnd A in wet 
(1888), and profusely illustritcd nugi/incs like the 
Strand (1891) and Pearson'^ (1896), which owe much 
to process printing from j^hotogiaydis, ha\e multiplitd 
Most of these ymbheations do not pie stive literal y 
matter of peimanent valut, but tht high class reviews 
and the archaologie d, aitistic, and scientific magazines 
ton tain a great mass ol \al liable facts, so that gentrxl 
and special inelexcs have become necessary to all literary 
workeis The Ldmlnuyh and Quaitnly Revictvs, tht 
Revue de% Mo)id(% the Remo Ihstmujuey Deutsch< 

Ramischau^ and others issut fiom time to time general 
indexes of their contents, while the perioelieil littiiture 
of special departments of study and lescarth are notcel 
m the xaiious Taht esbertchfe ymblishcd in Gcimany, and 
indexed monthly m such English and Amcncau maga- 
zines as the Engineering Magazine^ the Geoqiaphital 
Journal^ English Historical Review^ Ameruan llutmiail 
Review^ Economic Journal (for political economy), Library 
Journal and Library Association Record (for biblio- 
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graphy), and the Eaucaiiowd Review There are also 
annual indexes, such as those in the ZoologiceU Record 
and the Annalee de Geographic 

The most complete collection of periodicals in all 
languages c vei brought together is that preserved in the 
British Museum, and the excerpt from the printed cata- 
logue of the library, entitled Periodical PMicattone 
(London, 1899-1900, 6 parts folio, with index), includes 
journals, reviews, magazines, and other works issued 
Iieriodicdlly, with the excei)tion of transactions and pro 
ceedings of learned societies and of British and colonial 
newsi)aijer8 later than 1700 The titles of these periodi 
cals, which number about 23,000, are arranged under the 
town or place of their publication Th( collection is very 
(ompleto as regards Great Britain and Ireland, less 
j)erfect as regards the British colonie-i and the United 
States, and it includes the leading jieriodictils belongmg 
to eveiy other country in the world An examination of 
the catalogue shows that about 3840 were published since 
1880, many, of course, being of an ephemcial nature 
Arranged giogiaphically, these fall into the following 
divisions — Unitkd Kin< dom England (1956), Wales 
(26), Scotland (106), Ireland (10), total, 2118 British 
Colonies and Possessions hurope (22), Asia, in 
eluding India (120), Africa, including Cape Colony 
(81), America (11), Canada (37), Australia (63), New 
Zealand (20), total, 354 Europe Austria (72), Bel 
gium (37), Bulgaria (5), Denmark (23), France (312), 
Germany (258), Greece (9), Holland (32), Italy (133), 
l\)itugal (15), Ilussia (39), Spain (37), Sweden and 
Norway (21), Switzerland (30), Turkey (2), total, 1025 
Asia China (16), Jai)an (6), other countries (21), total, 
43 Africa Egyjit (6), other countries (5) total, 11 
Nouih America United States (260), other countries 
(4) , total, 264 South America Argentine (6), Brazil 
(4), othci countries (15), totil, 25 

The nmgv/ines published in the United Kingdom 
number 2486 (Mitcheirs Newepajyer Press Directort;^ 
1902) In 1884 the London monthlies were 699, and 
the quarterlies 129 In 1902 they numbered 1010 and 
215 (May’s British and lush Press Guide, 1884, and 
Willing’s Press Guide, 1902) 

It IS difficult sometimes to define a magazine or review 
as distinguished from a newspaper or a tride or pro- 
ft ssional journal, but the following is a representative list, 
omitting publications of societies, of existing British, 
American, French, German, Itahan, and Spanish iienodicals 
founded since 1880 — 

Bruihh — Ancestor {1902 ) , Anglican Church Magazine (1888) 
Anglo Catholic (1899), Anglo Saxon Jicview (1899), Annals of 
hotawf (1887) , Annals of Surgery (1885) , Answers (1888) , 
Antiquary (1888), Architects Magazine (1900), Architectural 
hemtw (1896), Archives of Surger/ (1889), Artist (1880), 
Author (1890), Babylonian and OrienJLal Record (1887), Bacon 
tana (1886) BadmiTUon Magazine (1805) , Bankers Journal 
(1889) , Beekeepers Record (188«i) , Bill Poster (1887) , Bimetallist 
(1895) , Black and White (1891) , Board of Trade Journal (1886) , 
Boohnan (1891) , Book Prices Current (1887) , Books of To Day 
and Books of To Morrow (1894) , British Dental Journal (1898) , 
British Empire Review (1899) , British Oynaecologic/il Journal 
(1885) , British Journal of Dermatology (1888), Broadway (1899), 
Builders Journal (1895) , Cahimt Maker {18SQ) , Camera Maga 
zine (1901) , Canadian Gazette (1883) , Candid Friend (1901) , 
Caxton Magazine (1901), Century Guild Jfobby Horse (1893), 
Chamber of Commerce Journal (1882), Chimes (1896), Classi 
ml Review (1887) , Connoisseur (1901) , Cosmopolitan (1886) , 
Country Life (1894) , Jteonomic Journal (1891) , Economic Review 
(1891) , Educational Review (1890) , pjngineenng Magazine (1881) , 
English Historical Remew (1886) , English Illustrated Magazine 
(1883), Fiildens Magazine (1898), Folklore (1888), Gardener 
(1892) , Genealogical Magazine (1897) , Geographical Journal 
(1893), Harrmworth Magazine (1898), Harpers Maganne, 
English edition (1880) , Hibemia (1897) , Home Countus Maga 
nne (1895) , Idler (1892) , Imperial and Asiatic Quarterly Review 
(1886), Index of Archmlogical Papers (1891), Index to the 


Penodieal Literature of the World (1890) , IntemeUumal Journal 
of Ethics (1889) , Investors Review (1889) , Jewish Quarterly 
Remsw (1888) , Journal of Balneology and ClirruUology (1897) , 
Journal of Hdlenw Studies (1881), Journal of Hygiene (1901), 
Journal of Indian Art (1886) , Journal of Laryngology (1887) , 
Journal of Malacology (1892) , Journal of Obstetrics (1902) , 
Journal of Pathology (1892) , Journal of Physical Therapeutics 
(1900) , Journal of State Medicine (1892) , Journal of the Board 
of AgricuUure (1896), King (1899), Ladys Magazine (1901), 
ladys Realm (1896) , Laryngoscope (1893) , Law Notes (1882), 
1 aw Quarterly Review (1885) , Legal Literature (1899) , Library 
(1889) , Library Assistant (1898) , Library Association Recoil 
(1899) , Library World (1898) , Literary Gazette (1898) , IMera 
ture (1897, combined with Academy ^ 1901), Longman's Maga- 
zvne (1882) , McClure s Magazine, English edition (1894) , Medical 
Magazine (1892) , Medical World (1896) , Metaphysical Magazine 
(1896) , Modem I anguage Quarterly (1897) , MonOily Magazine of 
1 iction (1886) , Monthly Review (1900) , Mortng s Quarterly (1896) , 
Motor Car World (1899) , Munsey s Magazine (1900) , Museums 
Journal (1901) , Musical Reus (1891) , NaJtiondt Review (1883) , 
Nature Notes (1890) , New Ireland Review (1894) , New Liberal 
Review (1901) , Onlooker (1900) , Open Court (1887) , Ophthalmic 
Remeto (1881) , Optician (1891) , Outlook (1898) , Page s Magazine 
(1901), Pall Mall Magazine (1893), Patents (1895), Pearson's 
Magazine (1896) , Pearson s Weekly (1890) , Philatelic Journal 
(1901) , Physical Review (1893) , Pi^ me up (1888) , Pilot (1900) , 
Playgoer (1901) , Positivist Renew (1896) , Quarterly Medical 
Index (1900) , Quarterly Medical Journal (1890) , Railway 
Engineer (1880) , Reporters Magazine (1880) , ^mew of Remeus 
(1890) , Royal Magazine (1898) , St George (1898) , St Martin's 
le Grand (1890), Sandow s Magazine (1898), Scandinavian 
(1881) , Scirnce Abstracts (1898) , Science Siftings (1891) , Smen 
tific Roll (1880), Scribners Magazine, English edition (1887), 
Secretary s Journal (1898), Sketch (1893), Smart Set, English 
edition (1901), Something to Read (1881), Speaker (1890), 
Sphere (1900) , Stage (1880) , Strand Magazine (1891) , Studio 
(1895), Sunday Strand (1899) , 7 atler {1991) , Temple Magazine 
(1896), Tit Bits (1881), To Day (1893), Travel (1896), 
7 wentieth Century (1900), Univeiaal Magazznc (1900), Mide 
World Magazine (1898) , Windsor Magazine (1896) , Young Man 
(1887) , Young lioman (1892) , Zoophilist (1881) 

Amfiuoan — Alumst and Neurologist (1880) , American Ama 
teur Photographer (1888) , American Book Lore (1898) , Ameiican 
Geologist (1888) , American Engineer (1893 , commenced as Rail 
road and Engineering Journal, 1887) , American Journal of 
A rchwology ( 1 885) American Jeumh Year Book (1899) , A merican 
Journal of Philology (1880) , American Journal of Psychologif 
(1887) , American Journal of Semitic Languages (1893 , commenced 
as Hebraica, 1884) , American Journal of Sociology , Annual of 
the Universal Medical Sciences (1888) , Annual Literary Index 
(1892) , Arena (1889) , Astrophysieal Journal (1895 , commenced 
as Sidereal Messenger, 1883) , Biblical World, Bibliographer {1992) , 
Book Chat (1886) , Bookman (1895) , Book Loxer , British 
American (1887), Gassier s Magazine (1891), Chapbook (1894), 
Chatauquan (1880) , Christian Science Journal (1896) , Church 
man (1893) , Colleetor (1887) , Cosmopolitan {1889) , Cr%t%c {1881) , 
Educational Review (1891) , Electricity (1891) , Engineering and 
Mining Journal {1898) , JSiioimc (1888) , Fontm (1886) , Ountons 
Magazine of American Economics (1896 , commenced as Social 
Economist, 1891) , Federal Reporter (1880) , Harvard Law Review 
(1894) , Humanitarian (1892) , Intelligence (1897 , commenced as 
Metaphysical Magazine, 1895) , Journal of Morphology (1887) , 
Journal of Political Economy (1892) , Journal of Practical 
Metaphysics (1896) , Journal of If S Artillery (1891) , Kipling 
Note Book (1899) , Ladies Home Journal (1882) , Library Notes 
G886) , Literary News (1880), McClures Magazine (1893), 
Mazama (1897) , Medico Legal Journal (1882) , M^em Language 
Notes (1886) , Monist (1890) , Municipal Affairs {1897) , Nautilus 
(1889) , New Church Review (1894) , New Science Review (1894) , 
New York Genealogical and Biographical Record, New World 
(1892) , Notes on New Books (1890) , Open Court (1887) , Pediatries 
(1896), Philosophical Review (1892), Photo American Remew 
(1891) , Poet Lore (1889) , Popular Astronomy (1893) , Prosco 
Latinus, Presbyterian and Ref ormed Review (1899) , Psychological 
Review (1894) , Quarterly Journal of Economics , Records of the 
Past, Ring Record (1896), Science (1883), Scribner's Magazine 
(1887) , Seleet Notes {1896) , Sewanee Review {1892) , Statistician and 
Economist (1893 , commenced as McCarty s Annual Stalisticiav , 
1884) , Street Railway Gazette (1886) , Terrestrial Magnetism 
(1896), Virginia Magazine, West American Scientist (1886), 
Woman s Journal , Yale Review (1892) 

French — AirophiU (1893) , Ami des Monuments (1887) , 
Annales de Droit Commercial (1887) , Awnales Economiques 
(founded as La France Commerciale in 1885) , Annales de 
Qiographve (1891) , Annales de I £cole Libre des Scunces Politiques 
(1886) , Annales du Midi (1889) , Annales des Smcnocs Psychiques 
(1891) , Anthropologic (1890) , Archives de Biologic, Archives de 
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TAfUhrcpolog^e Crtmiiulh, Annalet de Neurohgie (1880), Let 
Arts (1902 ) , Botanists (1888) , Bulletin Critique (1882) , Bulletin 
ds 04ographie Histonqus, Bulletin de Numismjottque (1891) , 
Bulletvn des Musiet (1890) , BuUetin des Sommaires dee Joumaux 
(1888) , Cocarde (1888) , IhatomisU (1890) , Le Droit d Auteur 
(Bern, 1888) , J^lairage jSUetrique (1894) , £leetnc%en (1881) , 
Mudes Beligieuses, Frame Noire (1894), O^iie Civil (1880), 
Orande Dome (1898) , HermvM (1889) , InUxation (1688) , liUer 
wMiaire des MaAJUnuUieiens (1894) , Iwtrans%g4ant (1880) , Journal 
de Botanique (1887), Justice (1880), La Lecture (1887), Lotus 
Bleu (1890) , Manuscrtt (1894) , Minerva (1902) , Mouvement 
Oiographique (Brussels, 1884), Moyen Age (1888), Nouvelle 
Bevue BBrospeetive (1894) , Onent (1889) , Poldique Coloniale 
(1892) , Question Sodale (Brussels, 1893) , Biforme Sociale (1881) , 
Benaissance Latine (1902) , Bipertoxre des Ventes (1894) , Bivolu 
tion Framiaise (1881 ) , Bevue Afncaine , Bevue Albtmaise (Brussels, 
1897) , Bevue Alginenne, Bevue Anglo Rotnaim (1895) , Bevue 
Bihlique (1892) , Bevue Blanche (1891, new senes) , Bevm d Art 
Dramatique (1886), Bevue d Assyriologie (1884), Bevue de 
CavaUrie (1886) , Bevue de Chiru^gie (1881) , Bevue dBconomie 
Politique (1887) , Bevue de I Art Chritien, Bevue de I Art Ancien 
et Modeme (1897) , Bevue de I Ilistoire des Beligtons (1880) , Bevue 
de I Orunt Latin (1893) , Bevue de I Univ de Bruxelles (1895) , 
Bevue de Mathimatiques spieiales (1890) , Bevue de Midecine 
(1881) , Bevue de Mitaphysique (1893) , Bevue de Pans (1894) , 
Bevue des Bihhothtques (1891) , Bevue du Clergi hrant^ais ^894) , 
hevm du DroU Public (1894) , Bevue du Ointe MMaire (1887) , 
Bevue du Monde Latvn (1883 , now published as Le Monde Latin 
€t le Monde Slave ) , Bevue Jhran^aise de I hiranger (1885) , Bevue 
Oinirale de Botanique (1889), B,cvue Uispanique (1894), Bevue 
Histonque de VOuest (1885) , Bevue lllustrie (1886) , Bevue 
Indipendante (1882), Bevue Internationale de Socwlogie (1893), 
Bevue Pidagogtque{\^^2 ) , Revue Politique et Parlementaire (1894) , 
Revue Simitique (1893) , Bevue Socialiste (1885) , Science Sociale 
(1886) , Sciences Populaires (1886) , Semaine Midxcale (1884) , 
La Sociili Nouvelle (Brussels, 1885) 

GiSRAtAK — Academische Monatshcfte (Stuttgart, 1884) , Afrika 
(1894) , Allgemeincr Anztiger f Buchhvndereien{\%1i ^) , Allgemeine 
Deutsche UniversitatsuUung (1887) , Die Arbeiter Vcrsorgung 
(1884) , Annuaire Ginialogique par H B Jliort Lorenzen (1882) , 
Archiv f latein Lexikographie (1884) , Archiv f Geschichte der 
Philosophic (1888) , Archiv f Litt u Kirchengeschichie dcs 
Mittelalters (1886) , Argo (1892) , Berliner philol Wochenschnft 
(1885 , commenced as Phil Wochenschnft^ 1881) , Biographisehes 
Jahrhuch (1897 , commenced as BldUer^ 1895) , Biologisches 
Centralhlatt (1882) , BUdtcr f pommersche Volkskunde (1893) , 
Blatter f Tauhsiunmhildung (1887) , Botanisckes Centralhlatt 
(1880) , Buchgewerbehlatt (1892) , Burschensehafthche B loiter 
(1887), Byzantanische Zcitschn/t llS92) f Cacilta {lS9d) , Central 
blatt f allgem PcUhologie (1890) , Centralhlatt f Anthropologic 
(1896) , Centralhlatt f Baktenologie , Centralhlatt f Biblio 
thekswesen (1884) , Centralhlatt f d gcwcrhliche Unterrichtsweien 
in Osterrei^ (1883) , Centralhlatt f d gesamte Medicin (1889) , 
CentralblaAtf PhysiologiciX^^l) ^DermatologischeZevtschmft{l^^i ) , 
Deuische Dichtung , Deutsche Dramaturgic , DexUsche 
evangel Kirchenzeitung , Di^utsche Litteraiurzevtung , 

Deutsche Mundarten (1895) , Deutsche Worte (1880) , Deutsches 
Kolomalhlott (1890) , Deutsches Wochcnhlatt (1888) , Elcktro 
technischs Zeitsehrift (1880) , La Erperantisio (1889) , Euphorum 
(1894) , Fdrherzeitung (1889) , Finanz archiv{\%hi) ^ Forschungen 
s Geschichte Bayems {IS97) f Fortechntted Elektrotechnik {ISBB) , 
Franco Gallia (1884 , commenced as Gallia^ 1883) , Freie Bdhne 
(1889), Freie Worte (1901), Geographische Zeitsehrift (1893), 
Qeologisches Centralhlatt (1901) , Die Qesellschaft (1888) , Die 
OleiJhheit (1891) , Goethe Johrhudi (1880) , Ueimat (1896) , Hessen 
^<171(2 (1887), Himmelu JBrrfs(1888) , Jlistonsche Vicrteljahrschrft 
(1898, commenced as Deutsche Zenischrift f Oeschichtswissenschaft^ 
1889) , Hygieia (1886) , Indogermanische Jforschungen (1891) , 
Jniemationale LUteraturherichte (1896) , IntenuUionale Bevue U 
d gesammten Armeen u Flotten (1882) , Internationale thcolog 
Zeitsehrift (Bern, 1893) , Jahrhuch der haniburg wiss Anstalten 
(1884) , Jahrhuch d l^nsthistorischen Sammlungen des Kaiser 
hauses (Vienna, 1883) , Jahrhuch der Naturmssenschaften (1886) , 
Jahrhuch des k preuss Kunstsammlungen (1880) , JahreshcrichU 
der Geschiehtswissenschcft (1880) , Jahreshemehte f n dcutsche 
Litteraiurgeschichtc f Jahresherichte il d hohere Sehulwesen 

0887) , Journal f Landwirischaft (1894) , Kantstudien (1896) , 
Khnisihes Jahrhuch (1889) , Dm kaiolische Seelsorgcr (1889) , 
Koloniales Jahrhuch (1889) , Krdik (1894) , Kultur (1890) , Du 
Kunst f Alle (1886) , Litteraristhe Echo (1898) , LUieraturhlatt 
f germ u rom Philologu (1880) , Lotse (1900) , Minerva (1891) , 
Mittheilungen von Forschungsreisenden (1884) , Modeme Kunst 
(1897) , Monatshcfte f prak Dermatologu (1882) , Monatsschrift 
f neue Litt u Kunst (1896) , Manihly International Journal of 
Anatomy and Histology (1885 , German title, 1884) , Nation H 882) , 
Naiurmssenschaftl Rundschau (1886) , Ncuc Christoterpe (1880) , 
Nsus pMolog Bundschwu (1886) , Ntucs Archiv f saehsisehe 


Geschichte (1880) , Neuphilologisehe Blaster (1894) , dsterreichiseh 
Ungartsehe Bevue (1886), Oruntaluche Bhltographu (1888), 
Onentalisiische Litt Zcitung (1898) , Prahistorische Blotter (1889) , 
Pan (1895), Der Protestant (1897), Bhcxntsehe Geschuhtsblatter 
(1894, commenced as Bonner Archiv, 1889), Roinanische Bor 
schungen (1883) , Sociale Praans (1895 , commenced as Social 
pohiuches Centralhlatt, 1891) , Stoats , Hof , u lommunal Hand 
5wcA-(1888) Theologtsche Rundschau {1S97) , IheologiichcrJahrrs 
hericht{lSS2) , TherapeiUiicheMoimtshrft€{lkS7 ) , lh/ischau{lb97 ) , 
Der Urqucll (1897 , commenced as Am Ur Quell, 1890) , Veritih 
nung (1893 , commenced as Fmigt i Christcnihum, 1892) , Vienna 
Onenial Journal (1887), Vicrttlsjahisschrift f Siaais u Volks 
imrtschaft (1896 , commenced Z J Litt u qisch , 1893) , Du 
Welt (1897), Der Tl eltmarkt (1887), WesUieutsche /extschiift 
(1882) , Westostliehe Rundschau (1894) , Dai U ctfer (1884) , Wuner 
entomol Zeitung (ISBi) , Zeitsehrift f afiihan u ottan J^prachen 
(1896), Zeitsehrift f Assyriologie (1886), Zntsvhrijt f hiicher 
/rcw7Mis(1893), Zcitschriftf celtische P/nlolorjic , Zeitsehrift 
f christhcfu Kunst (1888) , Zeitsehrift f d dcuMicn I nterricht 
(1887), Zeitsehrift f hehraeische Bihliographu{WdQ) , Ztitsehnft 
J Hygune (1886) , Zeitschrijt f Hypnotisrnus (1892) , Zeitsehrift 
f Instrwnentenkunde (1881), Zeitsehrift f mtcinat Prnat u 
Strafrecht (1890) , Zeitschnft f Nahrungsmitlel Untersiichunq 
(1887) , Zeitschnft f orthopad Chirurgie (1892) Zcilichrift f 
physikal (7Asm?tf(1887) , Zcitschriftf Psychol ufjic{\^dO ) , Zeitsehrift 
t hovial u Wirthschaftsgcschichte (1893) , Zeitsehrift f vergleuk 
Litteraiurgeschichte , Zeitsehrift j Volksumtschaft (1892), 

Zeitschnft f unss Mikroskopu (1884) , Die Zukunft (1892) 

li ALIAN — Alaudrr (1889) , L Alighieri , Archiow di Psiehiatna 
(1880), Archivio Stonco dell Arte (1888), Archivio Storico per 
Trieste (1881), Ateru e Roma (1898), L Amemre (1897), Bes 
sanone (1896), Bollettino di Bill e Storia delle St MalematiUie 
(1898) , BolUttino di Filologia Classica (1894) , JSuovo holletiim 
di Archeologia Cnstiana (1895), II Comert dei Jeatn (1898) 
Ephemendes Liturgiccc (1887) , H Boro PenaJe (1891) Uiomalc 
Dantcsco (1893) , Giornale dcgli Btconomisii (1886) Italian J eview 
(1900), lialm Evangelica (1881), La Libnria Jtahana (1897) 
Minerva (1891) , Muraton (1892) , Naturahsta Siulmna (1881) , 
Poliantea Polemica ed Oratona (1880) Bassegna Biblwgrajica 
della Lett Hal (1893), Bassegna di Scienzc Sociali (1883), Bt 
foima Sociale (1894) , Bivista d% Bihlwgrafia Itahana (1896) 
Bivista Filosojica (1886) , Bimsta d Italia (1898) , Bmsta delle 
Bihlioteclu (1888) , Bivista Ocografiea Itahana (1893) , Bivista 
Itahana Numisrnatica (1888) , Bivista di Palcontologia (189'>) , 
Bimsta per le Scunze Oiundiche (1886) , Bivista Musttah Itahana 
(1894) , Bmsta Stonca del Bisorgimento Hal (1895) , Bivista 
Politico e Letterana (1897) , Studv Stonci (1892) 

SiANisu — La Administraewn (1894), Anuario del Comereio 
(1881) , La Biblioteca (Buenos Aires, 1896) , Boletinde la Bique^a 
puhlica de Venezuela (1891) , Boletin Bihhoqrdjico Bspahol (1897) 
la Ciudad de Dios (commenced as Bemsta Augustimana in 1882) , 
Cronica Comereval (1886) , Espafta Modema (1889) Buestro 
Tumpo , Bemsta Cntica (1895) 

The eighth volume of the Tenth liejiort of the U S Census 
(1884) contains a statistical report on the newspaper and 
periodical press oi America by S N D North 

Indexes to Periodicals — Joole s Index, by W I Fiftcher, 
revised cd , 1880-81, 2 vols 8^o , Poole s Indtx, 1st Supplement, 
1882-87, by W 1 Poolf and W I Imiiculu, 1888, 8vo , 2nd 
Supplement, 1887-92, by W I Fifkiilr, 189 i 8vo , 3r<2 
Supplement, 1892-96, by W I Fifichfr and 1 O PooiE, 
1897, 8vo , The Co eepcrative Index to Periodicals, 1880-94, ed 
W I ^LErCHFR, 1886-94, 9 pts , The Annual Ldeiary Index, 
including Periodicals ed byW I FiEicHFuandK R Bowkek, 
1892-1901, New \ork, 11 ^ol8 8vo , Index to leriodioals Jot 
1890, &c {Bemew of Bemews), by Miss HFiUEiiiNnoN, 1891- 
1901, 11 vols 4to , § P Indexes Cotoreavf s Contents Subject 
Index to General and Periodical Literature, 1900 

Among special indexes may be mentioned Index to Legal 
Periodical Literature by L A JoNFs, Boston, U S , 1888, 8vo , 
Index of Archaologicnl lapers, 1891, &c , The Cataloque of 
Scientific Papers, compiled by the Royal Society, 1800 8 1, 12 vols 
4to , Index Catalogue of the Library of the Surgeon General s 
Office, Washington, 1880-96, 16 vols large 8vo, and Index Medious 
(monthly), Btpertonum der technischen Journal I itteratur, 
Berlin, published by the German Patent Oibco , Bipertoire Bihho 
gruphique des pnnctpales Bemies Bran^aists, par II Jokdfli, 
Pans, 1898, &c , 8vo , Libhographie der deutschen Zeitschnften 
Littcratui, von I Diftruh, 1897-98 

Bibi iooraphy of Recent and Currfxi Periodicals — 
Periodical Publications, British Museum Catalogue, 1899-1900, 
6 pts , R Mosse s Quids to Newspapers and Peiwdiutls of 
Burope, Berlin, 1885 , Willino s Press Guide, 1902 , Miichell s 
Newspaper Press Directory, 1902 , Seli s Dictionary of the 
Worlds Press, 1902, Streeis List of Newspapers, 1902; 
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Rowpll. s American Neitspaper J>ireet 0 ry, 1902 , Belton's Cata 
logue of Scuntific and Technical PeriodicaUf 1665-1882 (Smith 
Homan Institution) , Scudiikr « Catalogue of Scientific SertalSf 


last pair^ or it may be eubtermmal The colour yaries con 
siderably in the different apecies, and even in different indi 
viduals of the same species The skin has a velvety appearaned^ 


1613-1876 (Harvaid University), O Giiaoklaukii s Veuiacher 1 and is thrown into a number of transverse ridges, along which 
Journal Kaialog fUr Xi)02^ Lcijtzig, 1902 , Spku — 

i iNd « Kl zcitachnflen Katalog^ 1896, Catalogue 
Jn Journaux^ Levuea^ dc , jiai H Lr Soudifk, 

1902 (h R t) 

PerlpAtUS* — Ptnpatus is a genus of 
animals liolonging to tlio air breathing division 
of the phylum Arthropoda It differs, how 
over, from all other Arthropoda in such im 
portant rtsjxjcts that a special class, equivalent 

in rank to the old established Arthropod classes, 

has been ertatod for its sole occupancy This . , « , ^ 

(lass lias been named the jTototracheata or r i , 



Onychophora, and may Ik. most ajqiropriately placed 
in tlio systom in the nciglibourhood of the Myiiapoda, 
thougli it must not lx forgotten that it differs from 
the Myriapoda moie than the Mynijioda differ fiom 
otlier Arthiopoda, and that in some respects it presents 
features which reeill the segmented worms (Annelida) 
The genus has i wide distribution (see later), but it has 
not lx.cn found in hurojx or in North Amenca There is 
but littk variety of stiuctuie in the genua, and the species 
are liimtid in numb(r Thiy live beneath the baik of 
trtis, in tlie c re vices of rock and of rotten stumps of trees, 
uid lx neatli atones They require a moist atmospheie, 
and an exceedingly susceptible to drought They avoid 
light, and aie therefore riiely seen They move slowly, 
picking their course by moans of their antennaj When 
irritated they eject with considerable force the contents of 
their slime reservoirs by means of the sudden contraction 
of the muscular body wall The slime, which appears to 
lie liarniKss, is extiemdy sticky, but it easily comes away 
from the skin of the animal itsilf Locomotjiion is effected 
by meins of the kgs, with the body fully extended 
llutton describes his specimens as suoking the juices of 
flies, which tiuy had stuck down with their slime, and 
they have bi tn obsi rvid in c iptivity to devour the entrails 
which have been removed from their fellows, afid to 
eat law sheeps livei They move their mouths in a 
suctoiial manner, tearing the food with their jaws They 
hive the power of extiuding their ^aws from the mouth, 
and of woiking them alternately backwards and forwards 
Tliey are viviparous , tin young are fully formed at birth, 
ind differ from the adult only m size and colour The 
motlur does not aj)})car to pay any special attention to her 
offsjiring, which wander away and get their own living 
It has lately been stated that some of the Austiahan 
species are normally ovqiirous, but this has not been fully 
proved 8 exual different es are not strongly marked, and 
are sometinus absent Tlure does not a])pear to be any 
true copulation In some species the male deposits small 
oval Bju rm itophorcs indiscriminately on any part of the 
body of th( female It seems piobable tliat in sueh coses 
the spei rnatozoa m ike then way from the adherent spermato 
jdiore through the body wall into the body, and so by tra^ ers 
mg the tissues reach the ovary In other species which 
possess icctptacula s^nunis it is probable that fertilization 
18 effected ontt only in early life before any ova pass into 
the uterus ^ 

External J ( aha 1 8 — The an< ( nor part of the body may be called 
the head, tliougU it is not shar[)Iy luarkod olF from the rest of 
the body (big 1) Tht luacl carries three pairs of ajmeiidagi s, a 
pair of simj>k eyes and a \ ontrally ])laced meuth The body is 
elongated and \ cinnforin , it boars a number of paired appendages, 
each terminating in a pair of claws, and all very much alike The 
number varus lu the dith rent sjttcies The anus is always at the 
postciior Olid of the bod\, and tht generative opcmiig is on the 
lyntral surface, just in front of the anus , it may be between 
tM legs of the penultimate pair, or between the logs of the 


wart like papilla are placed Those papillee, which are found 
everywhere, aio the primary pajallte , they are covered with 
small, scale like projections called secondary papillae, and are 
^leoially developed on the dorsal surface, less so on the ventral 
Each papilla carries at its extiomity a w ell marked spine Among 

the primary pa 2 )ill(e smaller accessory papillae are sometimes present 
The appendages ot tlie head are the antenna:, the jaws, and the 
oral jiapillffi Ihe mouth is at the hinder end of a depression 

called the buccal cavity, 
and IS surrounded by an 
annular tumid lip, raised 
into paiiilliforni ndgts 
and bearing a few spines 
(hig 2) Within the 
buccal cavity are the two 
)d\v8 Ihoy are shoit, 
stump like, musculai 
structures, armed at then 
free extremities by a 
pair of cutting blades oi 
claw 8, and are jdacod one 
on each side of the mouth 
In the median line of the 
l>uct al cavity in front is 
plac ( d a thick mus( ular 
j>rotuberinc(, which may 
be called the tongue, 
though attached to the 
dois^ instead of to tlio 
ventral wall of the mouth 

Flo 2 — Vent ml \ low of the htad ul i The tongue 

{Afiei SrUifvnd ) ant uuteiuin or p, oral boars a TOW Ot Bin ill, 
IMipilleu , J, Urst leg 2 , tonguo chitinous teeth The 

jaw claws (Figs 3 and 4), 
which resemble in all essential points the claws borne by the fc(t, 
and, like these, aie thickenings of the cutu lo, are sickle sliapcd 
They have their com ex edge directed forwards, and their concave, 
OI cutting edge, turned backw ards The inner cutting plate (k ig J) 
usually bears a nuinbtr of cutting tooth The oial papilloearo placed 
at tlie 8i(k s of the head (h ig 2) The ducts of the same glands open 
at their licc < iid I licy iiossess two mam lings of jirojccting tissue. 




!> 10 3 — Innor law i law of P Fro 4 —Outer ja w f law of P 

tapemie t^AfUr lialfmir ) caitensis {AJter half our ) 


and their extremities boar papill® irregularly arranged The 
ambulatory aiijxndages vary in number There uie seventeen 
pairs in I capcnsis and eighteen m F Balfour while m V jainai 
censie the number vanes from twenty nine to forty three They 
consist of two mam divisions, which we may call the leg and the 
foot (hig 6) The leg (?) has the form of a truncated cone, the 
broad end of w Inch is attachi d to the ventro lateral wall of the 
body, of which it is a prolongation It is marked by a number 
of rm^s of pajullae placed transversely to its long axis, the dorsal 
of which arc pigmented like the dorsal surface of the body, and 
the ventral like the ventral surface At the narrow distal end of 
the leg there are on the ventral surface three or four (rarely hve) 
s^nniferous pads, each of w hich is continued dorsally into a row of 
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papilltt The foot is attached to the distal end of the les It is 
subtly narrower at its attached extremity than at its troe end 
It bears two sickle shaped claws, and at its distal end throe (rarely 

four) papilke. Tlie nart of the 
foot which oamea the claws is 
especially retractile, and is gener 
ally found more or less telescoped 
J - into the proximal part The legs 

of the fourth and fifth pairs diifei 
iVom the others in the fact that 



J Id 5 —Ventral view of last lea of 
a male P capenais {After Stdg 
wick, ) / foot I leg p spin! 
ferous jiads The white papilla 
on the proximal part of this leg 
U characturlstio of the male of 
this specioi) 

the third pad (counting from the distal 
end of the log) carries the opening of the 
cnlai ged neplindia of these segments In 
some species certain of the logs bear on 
their ventral sides furrows with tumid 
lips and lined by smooth non tubcrculaie 
epithelium , thev are called coxal organs, 
and it appears tnat they can be everted 
The males are generally rather smaller and 
less nunu rous than the females In those 
snecies in which the number of legs varies 
tne male has a smaller number of legs 
than the female 

Breeding — As already stated, Penpatus 
is viviparous The Australasian spociea 
come nearest to laying eggs, inasmuch as 
the eggs are large, full of yolk, and 
enclosed in a shell , but development 
normally takes place in the uterus, though, 
abnormallv, incompletely dovelo^ied eggs 
are extriKiod The uterus always con 
tains several young, which are usually 
at different stages of doveloument and 
are born at difterent times oi the year 
In most of the African species, however, 
the embryos of the uterus are almost of 
the same age and are born at a definite 
season. The young of P capensis are 
born in April and May They are almost 
colourless at birth, excepting the antoniiae, 
which are green, and their length is 10 
to 15 mm A large female will produce 
thirty to forty young in one year The 
period of gestation is thirteen months, 
that IS to say, the ova pass into the 
oviducts about one montn before the 
young of the preceding year are born 
Anatomy — The alimentary canal (Fig 
6) The buccal cavity, as explained 
above, is a secondary formation around 
the true mouth, which is at its dorsal 
posterior end It contains the tongue 
and the jaws, which have already been 
described, and into the hind end of it 
there open vontrally by a median opening 
the salivary glands The mouth leads 
into a muscular pharynx, which is con 
nectod by a short cosophagus with the 
stomach The stomach forms by far the 
largest part of the alimentary canal 
It IS a dilated soft-walled tube, and leads 



6 — PenpcUua capensis 
diueotud so os to show 
the alimentary canal 
alime glands, and salivary 
glands (After JkUfour ) 
The dissection is viewed 
fhim the ventral side and 
the lips (L) have been cut 
through in the middle line 
behind and pulled out- 
wards so as to expose the 
Jaws (i), which have been 
turned outwards and the 
tongue (T) bearing a 
median row of chitlnous 
teeth which branches be 
hind into two The nins 
cular pharynx extending 
back into the space be 
tween the first and second 
pairs of legs, is followed 
by a short tubular oeso- 
phagus The latter opens 
into the large stomach 
with plicated walls ex 
tending almost to the 
hind end of the animal 
The stomach at its point 
of Junction with tlie 
rectum presents an s 
shaped veiitro dorsal 
ciirve A. Anus at. 
antenna / 1, F 2, first 
and second feet , J. Jaws 
X, Ups oe, oesophagus 
orp, oral papilla, pA 
pharynx S rectum , e d 
salivary duct $ g salivary 
gland • el d, slime resor 
voir , d g^ portion of 
tnbuies of slime gland 
St, stomach , T, tonuuo in 
roof of mouth. 

The central neiwous 


behind into the short narrow rectum, 
which opens at the anus There are no 

glands opening into the alimentary canal 

system, the anterior part of which is shoun in Fig 7, is desenhod 
in the mnth edition of this work (see vol xvii p 116) 

The cuticle is a thin layer, ot which the spines, jaws, and claws 




are special developments Its surface is not, however, smooth, 
but 18 e\erywhore, with the exception of the perioral region, 
raised into minute secondary 
jiapillse, vhich in moat in 
stances boar at their free ex 
tremity a somewhat i>rominent 
spine The epidermis, placed 
immediatclv within the c uticle, 

IS composed of a single low ot 
colls The pigment which 
gives the characteristic colour ” 
to the skm is deposited in 
the protoplasm of the outoi 
ends of the colls in the form 
of small granules Bonoath 
the epidermis is a thm cutis, 
which 13 followed by the nuis 
cular layers (external circular 
and internal longitudin il) 

The muscular fibres of the jaws 
are transversely striated, the 
other muscles are unstnated 
Tho apertures of the tracheal 
system are placed m the do 
pressions between the papillfe 
or ridges of tho akin tach 
of them leads into a tube, 
which may be called the 
tracheal pit (tig 8) tlio walls 
of this are formed of epithelial 
colls, bounded towards the 
lumen of the pit by a very 
delicate cuticuiar nionihrane 
continuous with tho cuticle 
covering tho siirfico of tlie 
body Internally it expands 
lu the transverse plain, and 
from the expanded portion tho 
tiacheal tnoos arise in diverging bundles Tho tracheae are 
minute tubes exhibiting a laiiit transverse stnation wliuh is 
probably the indication of a spiial fibre They appear to branch, 
out only oxcoptionallj The tracheal apertures are diffused over 



Fio 7— Drain and anterior poit of tin* 
ventral nerve cords of lerxpKUu't 
eapensie enlarged and viewed ftoni the 
ventral surface (After Balfov/r ) 
atn antouiiary nerves lo commissures 
bot\veen ventral cords d ventral 
appendages of brain Jf eye en 
nerves passing ouiwaixls from ventral 
cord g 1 ganglion 10 culargemeniH 
from whit h nerves to feet jmihS oil jn 
nerves tojaws orgr, ganglionic enlaige 
ment from which norv es to oral papilla 
pass of! orn nerves to oral papillse 
pe posterior lobe of brain pn nerves 
to feet ey syinpathutio ner\ es 



tro 


bio 8 — Section through a traelieal i»it and diverging bundles of tracheal 
tubes taken trausvt rscly to the 1 in-,axiH of tho body (After Balfour ) tr 
trachese showing rinhnipnf ary spiral fibre tr r cells rosembliiig those 
lining thetricfn il pits vi Inch or cur at iuter\ulH along the course of the 
traclieic tr o tracheal stii^iiiu ft p trachr al pit 

the surface of tho body, hut aro esjiecially di veloped in certain 
regions 

The vascular system consists of a doisal tubular heart with 
paired ostia leading into it liom tbo pericardium, of tho pen 
caidium, and tho various other divisions ol tho ponvisceral caxity 
(big 12, D) As in all Aithropoda, the perivisceral cavity is a 
ha?mocijole , » r , t obtains blood, and forms part of the vasculai 
system It is duidod by septa into chambers (big 12, II), of 
which the most important aie tho central chamber containing 
tho alimentary <^anal and the dorsal chamber or poncsnlium 
Nephridia are present in all tlie legs In all of them (except the 
first three) the following parts may be recognized (big 0) 
(1) a vesicular portion (^) opening to the exterior on tho ventral 
surface of the logs liy a narrow p issago (s d) , (2) a coiled jiortion, 
wliieh 18 again subdivided into several sections (s c) , (3) a 
section with closely packed nuclei ending by a somewhat enlarged 
0 [ioning (p/) , (4) the terminal portion, whiih consists of a thin 
walled vesicle Tho nephridia of the first three pairs of logs are 
smaller than tho rest, consisting only of a vesicle and duct The 
fourth and fifth pairs are larger than those behind, and are 
other respects peculiar , for instance, they open on tho third pad 
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(counting lioni tin di^fkl end of the lcg>, and tlie external veei 
cular ]|>oition im not dilated Thf external Ofiemng of the other 
nc])hiidta is plat ed at the outer end of a transvt rse groove at the 



Flo 0 VephtMiuiii fium tht ninth pnii of vfjtrnHg on exidiinl 

( inning of tegmental organ intenial tinonlng of nephridiuin Into tin 
iKKly cavity (lateral compartment) t vetldo of tegmental oraan e 1 
nn 2 #68 nei Hurcettixe ri gim t of coiled portion of nenhridiiim not 
third i>oi1ion of tnphridlum hioken off at p/fTom the InttrnaL vetlcle 
whh h it not nho\> n 


I relating to the structure of the female generative organs 
I and to the number of the legs They, however, differ in 
the most striking manner in the structure of the ovum 
and the early development In all the Australasian species 
the egg is large and heavily charged with food-yolk, and 
is surrounded by a tough membrane In the Cape species 
the eggs are smaller, though still of considerable size, 
the }olk IS much less develo|X)d, and the egg membrane 
18 thinner though dense In the New Bntain species the 
egg IS still smaller ( 1 mm ), and there is a large trophic 
vesicle In the neotropical species the egg is minute, and 
almost entirely devoid of yolk The unsegmented utenne 
ovum of P novcB zealandtm measures 1 5 mm in length 
I by 8 mm in breadth , that of P caperms is 56 mm in 
length , and that of P trmidadenits 04 mm m diameter 
In correspondence with these differences m the ovum there 
are differences m the early development, though the later 
stages are closely similar 


IwiMO of Ihn 1<^H Tlu HftliVHiy glauds aji>i llio iiiodificrl rajilinrlm 
ot tiic Ktgniiint of tho oral ]>H])illai 

The main ^niiorativo organs (lig 10) consiHi of a jiair of tontcK 
(ft ) a pair oi Hf iiuiial vosltlns (r), xasa (h fnrnntia (i rf), and antes 


The development has hton worked out in 7* capeiisi^t to vluch 
HIMieies tho following doHcription refers Tho segmentation is 
]Nfuhar, and hads to the formation of a solid gastrula, consisting 
of a cortex of eitoderm nuclei sui rounding a central endoderni^ 
mass \\ hu h is exposed at ono point — tho DlaBtojiore Theenteron 
arises as a space in the endoaerm and an opacity — the pnmitive 
streak appears at the hind end of the blaMto|)ore (Fig 11, B) 
Tho i longationot tho embryo is act ompanicd by an elongation of 
tho blastopore, which soon becomes dumb bell shajitd (Fig 11, 
( ) At the same lime the mcsoblastic somites (embryonic seg 
moiits of mesoderm) make thoir appoaranc o in paus at the hind 
< ml and gradually travel forx\ ards on eacli side of the hla8to|)ore 
to tlie front end, where the somites of tho anterior pair soon 
moot in front of the blastopore (>ig 11, D) Mtanwhilo the 
narrow inuMle jiart of tho blastopoio has closed by a fusion of 
its hj»s, so that the blastopore is roprosonted by two openings, 
the future mouth and anus A primitive groove makes its 
appearance bohind the blastopore (>ig 11, D) At this stage 
the hind end of the borly becomes curved ventially into a spiral 
(Fig 11, F), and at tho same time tho appendages appear as 
hollow processes of the bod} wall, a mesoblastio somite being 
])rolongecl into each of thorn Tho first to appear are the 
aniennte, into which the prtroral somites are prolonged The 
icmaindir appear from boforo backwards in regular oidt*i, 
\u , jaw , 01 at papillce, logs 1-17 The full number of somite s 
and their appendages is not, howexer, completed until a latei 
stage The nervous system is formed as an annular thickening 
of ectodciiii passing in front of the mouth and behind the 
anus, and l}iug on each side of tho blastopore along the lines 
_ , , , , . of tho Boiiiites Tho pTOoral part of this tluekemng, which 

Tie 10— MabffMcnralixc nrKunsof J matun lapensh iXnvHiil \uyv {ipt’rJkUJovr) rise to the c ernWl iraniyha hfitoiriia inti# d inwards 

ay fiilurgcHl crural gluuclH of lust puli oi l*gs / i» ii, laut imiiH of l<j,»» cercnrai ganglia, Deeomes pitun. inwaras 

f Hiiiall ac cemsory glunduUir tnbi s p coinnion diu t into whu It vumi clc fnre ntiu on each side (rig 11, F, c //) T-hesc jiits aie eventually 



i]Nni te, taiitcm , v, suminul \eHii,loa , v c, nurve cool t </ xna dafe reus 

soiy glandul ii tiihuh s (/I All the above ])aits ho iii the central 
eompaitmeiit ot the hod} ( av ity The ovaric s consist oi a ]»air ot 
tubes close ly applied together and continued postciiorly into tho 
oviducts h ac h o\ icluc t, after a short c ourso hec omc s 
dilated into tho uterus Iho two lit c^ri join bohind 
and ojum to tlie o\ tenor by a median opening The 
ovaries alwajs contain Hpermaio/oa, some ot which 
pro|cct through tho ovarian wall into the body cavit} 

Spoimate»/oa aio not found in tlie uteius and o\i 
due is, and it ujijiears piobable, as wo litive said, that 
they reach llio ovui} diiotllv ]»} honiig through 
the skin and traversing the body <aMt} In all 
the spiHie^H except tho African species there is a 
globular reiuptae ulum seminis opoiung by two short 
eliKts close togetlur into the ovuluet, and in the 
neotiopii il spteies there is iii addition a small re , . , . 

t. pu. Ilium ovoruin, •« ith extiomrly linn ^ulls. ojuii ' wrl^ofemb^o. of r 

lUg into the ov lehu t by a short duct pist in trout of the 
rooeptfi''uluiu stmims The. epithelium of theMattei 
structure is e.lotlie el w ith activ e.ly mov mg cilia There 
appear to bo prose nt in most if not all, of tho legs Bomc 
accessory gland ulai stiuituros opening just externally 
to the nex>hiidia. Tlioy are called the crural glands 


closed, and form the hollow ventral ajipendages of the sujira 
pharyngeal ganglia of the adult (Fig 7, d) Tlie lips are 
toimcd as folds of the side wall of the Iwdy, extending from the 
pnieiral lobes to just behind the jaw (I’lg 11, >, i) They 
enclose the ]aw8 (j), mouth (3f), and opening of the saliva } 



Jhvdojmi^t — Pmpafus is found in Afiica, 

111 Australasiii, in South America and the West Indies, in 
New Britain, and m tho Malay Peninsula and Sumatra The 
species found in those various localities are dost ly similar 
in their anatomical characteis, the principal differences 


The) hiiiel end of embryos B C D 1 h uppermewt In 
tlie tlgurea the primitive streal is the white mUh btluiul tho blastupoie {A/trr hedgwitk ) 
A Gastnila stage ventral view showing blastupore B Older gastrula stage ventral 
view showing elongated blastopore and primitive streak C Ventral view of enibrvo 
with three iieirs of mesoblastlc somites, dumb bell shapenl blastopore and primitive streak 
1) \entxal view of embr>o In which the blastopore has cumploUly closed in its middle 
portion The anterior pair of somites have inn\ ed to the front end of the body B aide 
viiw of later embrvo At antenna i1 dorhal prohotion ps prsMoral somite F 
tentral view of head of enibrvo intermediate lietwe# n E and G At antennae eg cere, 
bral groove j Jaws J # swe lling at baso of jaws , L lips , Jtf, mouth or p oral papillae 
0 # opening of salivary gland G side view of older embiyo. 


f lands (o s), and so give rise to the buccal cavity Tho embryo 
as now lost its spiral curvature, and becomes completely doubled 
upon Itself, the hind end being in contact with the mouth (>ig 
11, G) It remains in this position until birth The just born 
young are from 10 to 15 mm in length, and have green antennn!. 
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“but the rest of the body either quite white or of a reddish 
•colour This red colour differs irom the colour of the adult in 
being soluble in spirit The mesoblastio somites are paired sacs 
formed from the anterior lateral portions of the primitive streak 
(tig 11, C) As they aie formeii they be* omo placed in pairs on 
each side of the blastoiwre The somites of the hrst pair eventu 
ally obUin a position entirely in front of the blastopore (lig 11, 
D) They form the somiti s of the nrasoral lobes Tlie full com 
plemont of somites is acquired at aiKuit the stage of Fig 11, E 
TTie relations of the mesoblastio somites is shown in big 12, A, 


IKxla Its true place m the system, ife a piiinitne member 
of the group Arthropoda, was first established m 1874 
by Moseley, who discovered the tracht i Pe^npatm is an 
Arthropod, as shown by (1) the prestnee of appendages 
modiiK^ as jaws, (2) the presence of paired lateral ostia 
perforating the wall of the heart and putting its cavity 
in communication w ith the pericardium , (3) the presence 
of a vascular body cavity and yiericardium (hminocalic 
bexly cavity), (4) absence of a perivisceral 
stction of the Ciilom Finally, the trachea., 
though not characteristic of all the classes 
of the Arthro]K)da, are found nowhere out 
Bide that group, and constitute a 
important additional reason for uniting 
Pettpatm with it Paijxitm though in 
dubitably an Arthropod, difiirs in suih 
important resix^i ts fromall the old cstablislud 
Arthropod classes, that a special class, oipii va 
lent in rank to the* others, and called Proto 
tracheata or Onychophora, lias lud, as wt 
liave sum, to bo creat^ for its sole occuixuuy 
This unlikencss to other Arthropoda is in iinly 
due to the Aniiolidan afiinities winch it pn 
sents, but in part to the presence of tlu 
following peculiar features (1) the numlx'r 
and diffusion of the traiheal ajArturcs, (2) 
the restiiction of the jaws to a singh ]>aii 
{Vi the disjiosition of the gtncrativo oigans 

(4) the texture of the skin, and (5) tin 

^ ,1 i. * , n . t 4 V simplicity and similarity of all the segments 

PiQ 12 stnos of liagnaiM of Ijransverae HOction'j through Penpatun einhi7o<4 to ahovr the i i i i i i i 

relatlonH of the coelom at aucoesslve ata^H {A/ler iiedgunck ) A Early atagn uo trace of Of thobody behind the head Thc Aniiclld III 
the vattcular apace endoderm and ectoderm in contact. U Kndodenn haa aepaiate*! from the ofnil in 

doraal and vent^ ectoderm Tlie aomite ia represented aa having divided on the lea aide into 8Ul)Crnciaay inaicatOU in so 

a dorsal and \entral portion O The hminocoele (8) liaa become divided up into a numlx r of niarkcd a manner by tho thinness of tin 

siiacea the arraugoment of which is unimiiortant. Tho dorsal part of the aomite has tiavvllcul,,. , i ^ i i i. i.i 

dorsalwardN and now coimtituU m a amall space (triangular in section) Just dorsal to the gut CUtlCle, tllC tlcrmo muscular 1)0(1} wall, the 
i he ventral iKirtion (2) has assumed a tubular character, and has acquired an external opening bollow icoiinTidiLLrcH thiit as nln idv stati <1 
1 he internaf vesicle is already Indicatod and is shown in the dlngmm by the thinnerblack ain ioy staud, 

line 1 gut 2 somite , jT, nephridial mrt of ccalom 8 haemmoelo 8S part of liamocale many 01 the earlier zoologists Who CXaitUlU. d 
which will form the heart— the part of the hminocmle on each side of this will form tho perl r>^ A if niuntwf f Mo.rnw n( i /I 

canlmin 4, nerve cord 6 | slime glands D represents the conditions at the time of birth piaCCtt It among WIO SeglllClUKl 

Jhu ((clom is reprusentt d as surrounded by a thick black line except In the part which forma worms and the discovery that there IS Soiin 
tho internal vesicle of the nephndtuui ii’ii ^ x. ri.i li. 

solid morphological basis for this dcti riniii i 



which n presonts a tiansvorac section taken between the mouth 
and amis ot an embryo of the stage of >ig 11 , I) The histoi} 
sji th( 3 so homitcs is an oxtoodingly intoresting one, and may bo 
slesmbcd shortly as follows Jhey di\idc into paits — a 

'ventral part, which extends into the appendage, and a dorsal 
])Hrt (Fig 12 , B) >af h of tho ventral parts acquires an opening 
to tho oxiorior, lust outside the noivo cord, and becomes entirely 
trausfoimed into a nonhiidium (J<ig 12 , D, 2 } The dorsal part 
shifts dorsalwaids ana dimmishoa relatively in size (Fig 12 , C) 
Its fate differs in tlie different jiarts of tho body In tho anterior 
somites it dwindles and disappears, but in the posterior part it 
unitt s w ith the dorsal divisions of < ontlguous soimtes of tho same 
side, and forms a tube— tho generative tube (Iig 12 , D, 2 ) The 
last soetion of this tube rt tains its connexion with tho ventral 


tion constitutes one of tho most interesting points of tin 
n cent w oi k on tho gt nus The Annohdan features are ( 1 ) 
thc })aired nephndia in evciy segment of tho body bthiml 
the first two ^Saengtr, Balfour), (2) the presenre of nha 
in the generative tracts (GafFron) It is true that ncitlitr 
of these features is absolutely distinctive of the Annelida 
but when taken in conjunction with tho Annolidan dii? 
position of tho chitf systems of oigans, viz, thc cditial 
nervous system, and the main xascular trunk oi htait, 
they may bo considered as indicating aftinitics in that 
dirt ction 


portion of tho somite, and so aujuirts an external opening, which 
18 at first lateral, but soon shifts to tho niuldlo line, and fuses 
with its fellow, to form tho single gonorativo opening The 
]jiifioral Bonuto d( \ olops tho rudiment ot a ncpnndium, but 
eventually entirol} disappeaiM The jaw somite also disappears, 
the oral papilla somite foims ventrally the sain ary ^ands, which 
aie thus serially homologous with nephndia xhe various 
slivisions of tho peri\ iscoral cavity do’v elop as a senes of spaces 
l)otw( en the octodorm and endodorm, and later in the mesoderm 
1 he mesoderm seems to be foimtd entirely fiom tho prolifeiation 
of the colls of tho mosublastic somites It thus apjicars th it 
in Penpatus tho nolom does not de\elop a porivisctial portion, 
but gives nse only to the renal and rejiroductivo organs 

Tho genus Ptripatm was established in 1826 by Quild- 
ing, who first obtained specimens of it from St Vincent 
in the Antilles He regarded it as a Mollusc, being no 
doubt deceived by tho slug-hke appearance given by the 
4iutcnnse Specimens were subsequently obtained from 
other parts of the neotropical region, and from South 
Africa and Australia, and the animal was variously assigned 
by the zoologists of the day to the Annelida and ]Myiiar 


S^ vnvhis OF 8iKt II s 

PrniiATTS (Gmlding) Soft bodied vcrmifoim animals, with 
one jiair of ringed aiituimc one jiair ot jaws, one pair of oial 
pajiillc, and a vaiyiiig numlur of claw bearing ambulatory legs 
Jlorsal suifai 0 arched and more daikh jugmented tlian the flat 
ventral suilaec Skin transveisely riilged and beset by wart like 
spiniferous papillee Mouth anterior, ventral , anus post( rioi 
terminal Generative opening single, median, \ential, and 

posterior One jiair of simple oyos Brain large, with two 

\entral hollow apjiondagrs , ventral cords widely divaricated, 
without distiuit ganglia Alimentary canal simple imcoihd 
Segnu ntally an wiged paired n< plindia are prese nt Bod v < a\ i ty 

IS continuous with the \aseular system, and dot a not communicate 
with tlie paiied nephndia Heart tubular, with p tired ostia 
Kespiratioii by means of traehoae Dio cious , malt s biiiallf r and 
generally less numerous than females Gonoratn e glands tubular, 
continuous with the duets Viviparous \oung born fully 
developed Distribution Africa (Capo Colony, Natal, and the 
Gaboon), New Zealand, Australia and Tasmania New Britain, 
South and Central Ameriea and the West Indies, tho Malay 
Peninsula [and in Sumatia ?] 

The genus PeripcUux, so far as adult conformation m oonoeriied, 
is a \ery homogeneous one It is true, as was pointed out liy 



612 P E R I P A T U 8 


StdKUlok, that the 8i>e«ic8 from the H&mo part of the Morld re 
h( riihli one another mon elo«elj than th<y do MpecioH from other 
hut recent rescan lies have shn^ ii that tlio lino between 
tliem cannot he so sharply diawn as was at first supposed, and 
It iH certainly not desirable in the present state of our knowledge 
to divitle them into gcuiric or subgeneric gioups, as has been 
done by some zoologists (The folloHing genera have been pro 
posid J rnpatua for the neotropical sptcieH, Ptrhpatoiden for 
the Aiistralurtiati, Peripatopaia and Oputhopatus for the Afiican, 
I arapcnpntm for the Now Britain, kopenpatua lor the Malayan 
Hjiei icH, uikI Uopenpatua for the HUp[K)sed oviparous species of 
Australia and Zealand ) Iho coloui is highly variable in 
spt 1 les from all regions , it is |>erhapH more constant in the 
sj>e» ICS fioiii the neotropical region than m those from elsewhere 
The number of legs tends to bt variable whenevci it exceeds 1*» 
prccgcmital pairs , when the number is less than that, it is usually, 
though not always, coustaut More constant points of differetiet 
are the form of the jaws, the position of tin generative onfuc, 
tile prose me of a receptaeuhim sc minis and a rccc ptaculuni 
uvoruin, the arrangonic nt of the pniuary papilla on the distal 
I ml of the feet, and above all the early clevelopuioiit 

South if recall Sprcien — With ihice spinous jiacls on the kgs, 
and feet with two pnmaiy j>apil1a on flu anteiior hide and one 
on the posterior side oiiiet 'jaw with one minor tooth at the baht 
of the mam tecoth inner jaw with no interval between the laigo 
tooth and the sene s of small ones last fully developed leg of the 
male with emlaiged e niial gland oiienmg on a large jiapilla placed 
on ith V e ntral sui fae e eo\uI organs absemt the iiLjihridial open 
mgs of the 4th and ''dh pairs of logs aie j)lace»fl m the proximal 
spinous pad (lemital o[»fming suhterminal, hcliind the last pair 
of fully di voloped Jigs ovidue t without reeeptacula semims or 
re ci ptae ilia ovoriim tlie terminal un]iaired jioition of van deferens 
short Ova of eonsideiable size, but with only a small eiuantity 
of yolk riie embiyos in the uteiUM are all nearly of the same 
age, (xeopt for a inoiith or two before birth, when two broods 
ovetlap 

Ihc lollowing species aie aln rraiit in lespe e t of these e harm ters 
Peripatus (Opiat/iopatus) tinchpen Purcell (Cape Colony aiiel 
Natal) presents a few AuHtialasian leaturos , ilicie is a small 
rctoptaculum sonniiis on erne h oviduct, souk of the logs are 
provided with well developed toxal organs, the feet have one 
anteiior, one posterior, and one dorsal ])apilla, and the successive 
differemo in the ages ol the embiyos m the uterus, though 
nothing like that found in the luotiopual specits, is slightly 
greater than that found m other investigated Afiiean species 
Several pairs of legs lu the» inuldle region of the body arc pio 
vkUhI with enlarges eiural ghimls whuh open on a laige papilla 
Male with four uceessoiy glands, opening on each side of and 
Isdiind tlio genital apeituii P Iholloni Houvier (ee|uatoiial 
West Africa [Gaboon]) shows some neotropical ft aturts thoio are 
24 to 25 pans of kgs, the ge>nital opening is betwetii the jienul 
tiriiate legs <tnd thougli there are only thieo spinous pads, the 
nepliridial oponiugs ol the 4th and 5th legs are proMintil to the 
ircl pad, coxal organs are yuesent and the jaws are of the neu 
trojneal type the oviducts have ree e yitae ula stminis Iht 
following South Afiican syiocies may be mentioned P tapenain 
(( rube), with 17 (raiely 18) yiaiisofclaw bearing legs, P Balfouri 
(Sedgw ) with 18 (laioly 10) pans , P MoscUyi (Wood M ), with 
20 to 24 yiaiis 

Auntrahmmn Spoir^ —'With 14, 15 or 16 yiairs of claw beaiing 
ambulatoiy legs witli tliiee spinous pads on the legs, and 
nophndnd oyiemug ol the 4th and 5th legs on the luoximal pad 
feet with one anteiior one posterior, and one eiorsal jirimary 
yeayuDa inner luw witliout eiiasteina, outer with oi without a 
minor tooth Cast leg of the male with or without a large white 
yiayulla on its xeutial surtace for the oyionin^ of a gland, and 
luaikeel yiayulla for the crural glands aie some times present on 
other Icj^s of the male , well devoloyicd coxal glands absent 
( enital opening between the legs of the last yuiir , oviducts with 
ueeyitaciila se minis without reeeptacula ovoium, the terminal 
yHirtion of tlio vas deferens long and comjduaUd , the accessory 
male glands oyien betwe^en the geiiiial ayieiture and the anus, 
near the latte^r Ova laigo ami heavily e li irged with yolk, and 
yerovickd with a stoiitish shell Iho ulorns ajiyitais to contain 
embryos of diileieni ages bpec linens are retortkd fiorn West 
Australia (Queensland Now South Wales Vu'toiia, and New 
/etilanci The Austrilasian sjieeiisaro in some coiifusum The 
number of claw lieaitug logs vanes liom 14 to 16 yudrs but the 
number most often toiiud is 16 Whether the number vanes in 
the sarao spe eies is not clear There appears to ho ex idem e that 
some syiooies are oee vsioiially or normally ox lyiaious ami m the 
supposed oviparous syiecios the oviduct oyioiis at the end of a 
yiapilla called fVoiu its suyiywsod fuuotion an ovipositor but tlie 
e»v {parity has not yet been e ertaml^ proved as a normal occur 
renco Among the species described may be imiitionod P 
Teuckartx (Saonger), P xfmgnia (Dendy) P (mparm (Dendy), 
P viridimaeulcUua (Dendy)| P novee zealandtcc (Ilutton), but it 


IS by no iiieans certain that future research will maintain these 
Mr 7 J I'letcher, indeed, is of opinion that the Australian forma 
are all xaneties of one stiecies, P Jeuekarit 

Neotropical Speetea — With 3 to 6 spinous pads on the legs, 
nephndial opening of the 4th and 6th legs usually proximal to 
the drd yiad, and feet either with two pnmary papilUe on the 
I anterior side and one on the posterior, or mth two on the anterior 
and two on the x>osterior , outer law with small minor tooth or 
teeth at the base of the main tooth, inner jaw with diastema A 
variable number of iiosterior legs of the males antenor to the 
genital opening witn one or two large papillss carrying the 
0 |>euings of the crural glands , well developed coxal organs 
present on most of the legs The primary papillas usually 
divided into two yiortions Genital opening between the legs of 
the jeenultimate pair oviduct provideJd with reeeptacula semims 
and ovorum , unpaired part of vas defeions long and complicated 
! accessory organs of male oyiemug at the sides of the anus Ox a 
minute, with little food yolk , embryos m the uterus at very 
different stages of development The number of legs usually if 
not alwajs varulde in the same syiecies the usual number is 28 
to 32 yiaiis, but in some species 40 to 48 pairs are found The 
ucotruymal syiccics ay>yx.ar to fall into two groiiyis (1) the so 
called Andean syiccics, viz , those which inhabit the high plateaux 
or Pacific sloyic of the Andos , in these tlieio are 4 (sometimes 5) 
iiedal papilke, and the nephndial oyienings of the 4th and 5th 
kgs are on the third pad , and (2) the Caiibbean species, vir the 
remaining neotroyucal 8pccie«, in which there are 3 papilla, on 
the loot and the nephndial oyiemngs of the 4th and 5th legs arc 
between the 3rd and 4th pads The Andean species are P 
ei8cmi (Wh ), P tuberculalua (Bouv ), P Lankeateri (Bouv ), 1 
guitensia (he hm ), P Corradi (Cam ), P Cameranoi (^uv ), and' 
J Balaam (C’am ) Of the remaining sjiecies, which are the 
majority, may he mentioned P Bdwardsii (Blanch), P jamai 
tnisis (Gr and (Joi k ), i tnnidadenais (Sedgw ), P torqucUus 
(ken ), P im Thurmi (Scl ) 

New Britain Penpatus — With 22 to 24 yiairs of claw boariii^, 
legs, xvilh 1 spinous yiads on the logs, and nephndial oyicn 
lugs of legs 4 and 5 (sometimes of 6 also) on the proximal pad 
feet with one yinmary yiayiilla on the anteiior, one on the postenoi 
side, and one on tlie dorsal side (median or subniodian) , outer 
jaw with a minor tooth, inner jaw without diastema, crural 
glands absent , well developed coxal organs absent Genital 
opening subtonninal boliind the last yiair of legs, oviduct with 
receyitaculum semims without recept ovorum , unpaired part of 
vas defeieus verv short , accessory glands two, oyiening niodianly 
and dorsally Ova small 1 mm in diametir, with little yolk 
and the embrjos provided with large troyduc xosiolos (Willey) 
Embiyos in the uterus of vcu> diHonnt ages, and probably born 
all the year lound One 8i>ocios only known, 1 notxr hritannicc 
(Willey) 

Sunuttran Pinpatu ^ — Penpatus with 21 jiairs of ambulatory 
legs, and 4 syuiious yiads on the logs The primary yiapilla of 
the neotroyucal character xvith conieal basts Generative oiiemng 
botwet3n the logs of the penultimate yiair itot with only two 
jmyulla Single sjiccies i aumatranun (Sedgw ) The exist 
cnce of this species is doubtlul 

Prripntua jiom thi Mala if Peninsula — With 23 to 25 yiairs of 
t law b( aring legs 4 spinous pads on the legs, and nephndial oyien 
mgs ol legs 4 and 6 in the middle of the yiroximal pad or on it« 
ynoximal side , foot xvith two pnmary paynll^e, one anterior and 
one posterior, outer jaw with 2, inner jaxv with 2 or 3 minor 
ttclh at the huso of the main tooth, separated by a diastema fioiu 
the low of Hiiiall teeth , crural glands present in the male only, in 
the two pairs of legs pxeccding the generative opening , coxal 
glands puhcnt Genital oyiomng between the ponultiinate legs , 
oviduct with rnceyitacula semims and ovorum, unpaiicd part ol 
vas ckforons long male aci essory glands two, open mg medianly 
between the legs of the last yiair Ov a largo, with nuiui yolk and 
thu k membrane, like those of Australasian species embryos with 
slit like blastopore and of very different ages in the same uterus 
probably born all the joar roimd The species are P Weldoni 
(h vans), P Hor^ti (Evans), and P Bullen (Evans) It will thus 
be seen that the Malay species, while resembling the neotroyucal 
syxec les in the generative organs, differ from these in many features 
of the legs ana feet, in the important chai actors furnished by the 
size and structure of the ovum, and by their early dev elopment 

Authoiutifh — Bai FOi 11 , F M “ The Anatomy and Develop 
nient of P oapemiSy yiosthumous memoir, edited by H N Moseley 
aucl A Sedgwick, J Mic Sen xxiii 1883 —Bouvieu, E L 

*‘Sur 1 organisation du Penpatus tholloni Bouv , Comptes Bendu% 
txwi pp 1358 -t 1361, 1898 , ** Contributions A 1 histoire dos P4n 

J iates Amerioams, Ann de la SocUU Entoimlogique de France 
xviu , 1899, pp 385-450 , **(Quolque8 observations sur les Ony 
choyihores du Mus^e Britannique,' Quart J Mic Set xliii,1900 
]) 467 — I)FNi)Y, A “On the Ovmarous ^cies of On> chophora ' 

Q J M S xU f 1902, p 362 —Evans, R “On Onychophora- 
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from the Siamese Malay States, Q J M S xliv , 1901, p 473 , 
-and “ On the Development of Ooper^tns, * thui xlv , 1901, p 1 
- 1? I KTCHFR, J J ** On the Spocmc Identity of the Australian 
J*(npatfi8f usually supposed to be P Leuckarti Saenger, J^oc 
Jjtnn Soc New South Wahs^ x , 1895, p 172 — OAirnoN, h 
** Beitrage z Anat u Physiol v Penpatiis, Th 1 and 2, Pool 
Bettrage (Schneider), i pp 33, 145 — Guilding, D *^MolluBca 
earthbasana an account of a new genus of Mollusca, Pool 
Journal^ u , 1826, p 443, pi 14 , reprinted in Js%% xxi , 1828, 
p 158, pi 11 — Moseley, H N “ On the Structure and Dovelou 
inentof PertpcUus eapeusiSf Phil Trane , 1874 — PococK, R J j 
“Contributions to our knowledge of the Arthropod hauna of tin i 
West Indies, Pt 2, Malacopoda^ At , Jonrn linn Soe x\iv | 
) 518 — Plroell, W h “On the South African Species oi 
^eripatus, Ac , Annals of the South African Museum^ i , 1898-99, 
p 331 , and “Anatomy ot Oputhopatus cimtipfs^ Und ii , 1900 

SoLATBR, W L. “On the Early Stages of the Development ol 
a South American Species of Peripatu^ Quart J of Ahc Sci 
xxviii , 1888, pp 848-361 —Sfdowk K, A “A Monograph of 
the Development of Penpatui capensis (originally published in 
various papers in the Quart J l/ic Sci , 1885-88) , Studies from 
the Morphological Lab of the t/nixerntu of Cnmbi^lgef iv 1889 
pp 1-146 , “A Monograph of the Spooies and Distribution of tin 
Genus Penpatus Guirdmg, Quart J Mu het xwiii , 1888, 
pp 431-494 — SiiJinoN, L * On the Development of Penpatus 
novas zealandioTf Pts 1 and 2, Quart J Mic Sei xwiii 
and \xix , 1888 and 1889 The memoirs quoted by Sclatei 
Stdgwiok, and Sloldon are all leprnittd in \ol iv ol the 
Studies from the Morphological Lab of (he Uuuersifif of Cam 
bridge^ vol iv , 1889 Camlmdge University Press — SiFi i 1 
‘ Observations on Penpatus, Piol Linn Sot Leu South U ales 
1896, p 94 — WiiiKY, A “Jhe Anatomy and Development ol 
P novee brUannicej ZoologuAd results^ rt 1, 1898 ]>p 1-52 
Cambridge (A sf* ) 

Perityphlitis. S(o Appixdriiis ! 

I 

Perkin, William Henry (1838 - -), English ^ 
chemist, was born in London on 12th Maicli 1838 
From an early agt he (Utcrnnntd to adopt chemistry as 
his profession, although Ins latlur, who wis a buildti 
would have prchind him to k an aithittct Attending ' 
the City of London hcliool- one ol tin lew which at th it i 
time included natural wunco in its cuiiiculum — he do ' 


first for dyeing silk in London, and then foi calico 
printing m Scotland Di Ptrkin also had a large share 
in the introduction of artificial ali/aiin, the red d}i of 
the madder loot CraclH and Lic^bermann in 18G8 
prepared that substance synthetically fioin anthiacciic, 
but then process was not practicable on a large scab and 
it was left to linn to patent a method that was com 
nicicially valuable This he did in 1869, thus sctuiing 
Icn the Gitcnioid Cucu works a inonojiol} oi ih/ann 
manufactnu for sc v oral years About the same tiiiu he 
also earned out i sc lies ot investigations into kindred 
substaiiees, siiih as anthraiairpunn About 1871 be 
abandoned the manulacture of coaltir colour, uid dt 
voted himself exclusively to restauh in pure clunusti>, 
which, howovei, ho had b> no nuani> neglected even 
while his ittention was octupied with the practical piob 
leins ot nianiif icture , anel among the discoveries he 
made in this lield was that of the reaction known by his 
name, depending on the toiule nsation of ildehydcs with 
j fatty aeicls Latei still he engaged in the study ol the 
relations between eheinjcal constitution and lotation ol 
^ the plane ot polaii/ation in a inagiic tic fit lei andemiiui 
i lied a law tx])rtssing the variation of sucli lotation in 
j bodies belonging to liomologtms series hoi tins woik lit 
w IS in 1889 awarded a Davy medal b> the lloj d 
I Society winch ten years pievionsly had bestowed upon 
him a Doyvl iiiedul in recognition ot Ins investigations in 
the coal tar eolouis The C^ienneal Society, of which he 
bee line secictiiy in 1869 nid jaesichnt in 1881, pio 
sented him with its Longstaft medal in 1889, and in 
1890 he leeeived the Albeit medil e»f the Society ol Aits 
Ills eldest son William Henry Peikin, ]iinioi who was 
bom at Sudbiny, neu Harrow, on 17th lune 1S60, and 
was ediuatcd at the City ot London School, the Iloyal 
(^ollcge of Science, and the Lniveisities of Wiu/buig and 
Munieli became prolessoi of ehemistry at the Heiiot 
Watt College, helinburgh, in 1887, uid i>rofessoi of 


voted all his spare time to ( hr mi stry, and on leaving, in oigame chemistiy at Owens College, Minchestei, in 
185 5, onteied the Iloyal (\)ll(g« ot ( Ire mistiy, then nndei i 1892 


thc^ direction ot A W Hoimunn, in whose own lesearcli 

laboratory he was in the couisi ot a ye ir or two })iomoted Porm, a government of hast Knssu on both slojxs 
to be an assistant Devoting his evenings to private of the Dial Aloiiritaiiis, with an an i ot 128,211 Mjiuiie 
investigations in a rough laboiatoiv fitted up at his home, ' miles rcquil itron (1881), 2,520,100 (1897), 5,00 5,208, 
Perkin was tiled by some leniaiks ol Hofmanns to i of whom 1,552,551 weu women, tncl 176,255 in ban 


undertake th< irtificiil ])rodnrtion of cjninint In this 
attempt he w is unsuee essful, but the obseivations he ! 
matle in the eouise of his experiments indueed him, early I 
in 1856, to tiy the efieet of tieating aniline suljdiite 
with bichromate ol potash The lesult was a black 
pieeipitate, whieh he found to contain the colouiing 
matter Bubsecjuc ntly known is aniline blue oi mauve 
He lost no time in introdueing this sulist inee to the 
-notice of Messrs Pullai, the well known dyeis, and they 
expressed x favouiablc ojniiion of it, if only it should not 
(prove too expensive in use Tims c ncouraged, he took 
out a patent toi his process, and leaving the College of 
Chemistry, a boy of eighteen, he proceeded, with the aid 
of his father and brother, to eieet woiks at (lieenlorcl 
Green, near Harrow, tor tho maniifietuie of the newly 
discovered eolounng matter Various ]>reliininary difii 
culties were encountered, not only in designing suitable 
plant, but also in obtaining supplies of raw matorials but 
these weicj successfully overcome, and by the end of 1857 
the works were in o]>eration That date may theicfore Ik. 
reckoned as that ot the foundation of the coal tar colcmi 
industry, which h is since attained such impoi tant dimen 
sions— in Germany, however, rather than in England, the 
country where it oiigmated The furtliei dithcuUies of 
binding methods ot sueccssfully dyeing with the material 
"Were also grappled w ith, and it soon came into wide use, 


The miiiKiise miijoiity oi this ]»o}»ulati<»n aie peasants 
(2,()04,207 111 1890), iiid uioiding to lehgum they wen 
distiibiited as follows (lieek Oitliodox 2,566,475, 
None oiifoi mists 250,161, Mnssiilnuiis 141,294, j)agaiis 
19,161, Catholics 1510, tews 1151 and Lutherans 841, 
Itaviiig 22,1 19 as iioij(lesciii»l Agncullurt is c iiiitcl on 
cvorywjieie but in the iioitJi ind noitli west the eiojis ne 
insutheieiit toi tlic )JO]mlatioii Nearly 8,000 000 aciis, 
9 5 pi 1 (lut ol the total iiea, an niidei tiieals 
chiefly ive, oats, biilcy, incl wlie it in the south- the 
average inmial yield of the (io])s in 1895 99 being rye, 

9.421.000 cwt wheat 6,179,000 oats, 11,558,000, 
barley, 2,802,000 vuioiis, 7 54,000, and potatoes, 

2.878.000 ewt ]5oes art kept m large mimbeis lAittli 
breeding is ntivi, is])iiiilly unoiig the Pashkiis theie 
lieing in tlie ]»iiovin<< more than 1,200,000 horned cattle, 
1,200 000 she (f), and 900,000 horses Various eloniestie 
tildes arc eiiiied on in the villages, and scvcnl new 
industiies, sncli is tin manulacture oi ague iiltnial 
machinery, liave spuing u]) Mining is chvclojnng 
steadily, but slowlv The non woiks employ some 191, 160 
workers (11,850 in the Chown works), and then aggregate 
output in 189’s was pig non, 9,568,000 cwt , non, 

3.902.000 ewt steel, 2,366,300 ewt , metal goods, 

700.000 cwt , eopjxi, 40,000 cwt of i totil istnnatcd 
value of 50,320,000 roubles 3 hue weie also 16,160 
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}>er8on8 engaged in the woiking of gold and platinum, the 
annual production of gold being valued at £487,000, 
and of platinum at £240,800 , coal and coke (7,233,000 
cwt ), salt (*>,930,000 cwt ), asbestos (30,000 cwt ), iron 
(hromates (240,000 cwt ), and sulphates (323,800 cwt) 

In 1897, 1090 lactones employed 9835 workers, producing i 
goods to the annual value of £2,200,000, and 12,475 
workshops employed 37,000 workers, whose production 
was valued at £5,240,000 annually The government is 
intersected by a railway from Perm eastwards across tin 
[Frals, and thence southwards along the eastern s1o|)l ot 
the Urals to Ekatennburg, Chelyabinsk (main Silxrian 
trunk line), and Tyumeft , also by a railway from Penn to 
Kotlas, at the head of the northern Dvina Of scIkkiIs 
the province had, in 189b, 827 ((>5,740 pupils) under the 
Ministry of Public Instruction, ancl 782 (11,475 pupils) 
Church primary schools Then are also s(vtial mining 
schools, and 115 villagt sdiools have school farms oi 
garde ns attac lu d to them The Perm .enuitvo is one of the 
most active in Russia in promoting the spread of education j 
ind agruiiltural knowledge among the ]>easant8 | 

The jiroviiKC isdivideel into 12 districts, the chief towns i 
of whuli are, in Luioiie, Perm (45,401), Kungur (14,324), 
Krasnouhmsk (6427), Okhanak (1896), Osa (5176), | 
Solikamsk (40()9), and Tcherdyn (1662), and m Asia, ' 
Kkatennburg (55,488), Irbit (20,064), Kamyshloff (8064), 
Shadnnsk (11,686), and Verkhoturiye (1178) The cliiel j 
non works iorming impoitant towns are Nyne Tagliilsk 
( 10,000), Neviansk (16,066), Kyslityra (12, 131), Revdinsk 
(9914), Upper and Lowoi Turinsk (10,795), Bogoslovsk 
(4510), Suksunsk (3110), Nyaze|>etrovsk, Verkh Isit, 
Nyuelset, and \erkline Tagilsk The chief saltworks* 
are at Usolie (7785) j 

P6riY1| the capital of the above ])rovince, had in 1 897 
a i>opulation of 45,401, as (oinpartd with 32, 150 in 1879 
It has several scientific institutions (tlie Ural Society of 
Natural Seiencis, Arcliivis ComimtUe, Tichmcal Society), 
a scientifu museum, a theatre, and \ariou8 jiliilanthiopn 
institutions Its industiics develoi> but slowly, the chief 
woiks bdiig shipbuilding yaicls, tanneries, ehemieal works, 
and rojK woiks, then total annual ])roduetiou bung valiieel | 
at £1()0,000 Its ri\ei jioit is visited every \ear by mou i 
than 1160 vessels (iieaily 150,000 tons, and £350,000 
worth of goods being imported, and iiuirly as miuh 
export! (1), and its connexion by rail with Vyatka uikI i 
K otlas, now completed, will probably make it a pent foi tin , 
ixpoit ot Siberian gram and raw prodiue to Archangclsk | 

PornAllfibllCOi an Atlantic state of Brazil, situated I 
bttwdii 7 and 10 40 S and 34 45' and 42 10 W 
\iui, 19,625 square miles It is bounded ou the E by 
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the Atlantic, on the N by the states of Parahyba and 
Ceard, on the W by Piauhy and Bahia, on the S by 
Alagoos Population (1872), 841,539 , (1890), 1,101,539 
The capital, Recife and the islands of S Antonio, S Jos6,, 
and B^ Vista, are known by the name of Pernambuco, 
and have a population of 1 90,000 The total trade was 
valued at £5,848,360 in 1900— imports, £2,748,360 , ex- 
ports, £3,100,000 (sugai, £1,850,000, cotton, £760,000^ 
and lum, skins, and minor exixirts, £500,000) Amongst 
the chief towns m the state are Bezerros, Bom Jardim, 
Brejo da Madre de Deus, Cabo, Caruaru, Escada, Garan 
huns, Gloria de OoiU, Goyana (10,000 inhabitants), 
Oluida, Rio Foimoso (8000 inhabitants) Railways con 
nect Recife with Goyana, Timbauba, Lnnoeiro, (^aruaru,. 
Palmares, Ac Total length of lines, 186 miles 

ParOVSky formerly Ak mcchet, a fortress of Kokand,, 
and later Fort Perovskiy, a district town of Russian 
C^entral Asia, province of Syr Dana, on the right bank of 
the navigable Syr Dana river, 357 miles north west ot the 
Tashkent railway station It carnes on a considerable- 
tiaele in cattle Population (1897), I6()2 

PerpiSflMiny chief town of the department of 
Pyrenees One ntales, 525 miles south south east of Pans,, 
on tlu rad way from Nai bonne to the Spanish frontier A 
monument to the soldiers who fell m the war of 1870-71 
has been ueeted IVrpignan is the st-at of the superior 
tribunal ot the lepiibln of Andoria Population (1881)^ 
21,895 (1891), 25,167, (1901), 32,950 

Perry, a City of Oklahoma, USA, capital of Noble 
county, in the north-eastern j>art of the territory, on the 
Ateluson, Tojieka, and Santa Id Railway It is regularly 
laid out on a level site, contains a US Land Office,, 
and has a largo trade, as it is the supply point for a 
wide lange of country It was settled in 1893 Population* 
(1900), 3351, of whom 127 were foreign born and 399« 

iKgioes 

Parry. Set Vimi 

Parryvlllap a town oi Boyli (ounty, Kentucky, 
USA, iieai the centre ot the state It is famous as the 
Htene of a shaip battle on 8th October 1862, between the 
H treating forces of (loneial Bragg and the Union fories 
under General Buell Geiicial Bragg had entered Ken 
tueky, hoping to stcuie the addition ejf that state to the 
Conledeiac> His plan, however, wis frustrated by 
General Buell, and he was obliged to letreat into 
Tennessee 'riit Union losse s were heavy, and the Con 
federates weu allowed to continue then leticat, taking 
with them a laigi wiggeinliam of provisions Popiila 
tion (1900), 431 
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1 Geography and Statistics 

S INCF tlu publication of the ninth edition of the 
Encyclopwdta Ihitanmca the labenirs of many 
travellers and txjiloreis liavt materially added to our 
kneiwlodge of the geogia])hy of Persia, but as regards the 
salient physical features e>l the country there is little to add 
Mmmtaim — The Persians have no special names for 
the groat ranges Mountains and valleys are known only 
by local names which freejuently cover but a few miles 
Fven the name Elburz, which Furo}>ean geographei s apply 
to the chains and miigt s that extend foi a length of ov< r 
500 miles from AreibAydn lu the west to Khorassan 
(Khorasiin) in the east, stands with the Persians only 
loi the 60 or 70 miles of mountains north and north 


east of Teheriln (Tehran), including the cone of Dema 
vend, and, as its muining, “high mountain’’ (Zend, 
Hara berezaiti\ implies, it prolmbly stood in ancient 
times for many other high mountains as well The great 
eential range, which extends, almost unbroken, for 
nearly 800 miles from A7erbii\]‘'in in the north west to 
Balu^istan in the southeast, may aptly be called the 
Centra! Range It Ins many peaks of 9000 to 10,000 
feet in height, and some of its summits rise to an eleva 
tion of 11,000 feet, and near Kermdn of nearly 13,000 
feet (Ki^h i Jupdr) The \ alleys and plains west of the 
centr^ range, as for instance those of MahalUt, Jdshekdn,. 
Isfdhdn, Sfi34.n, have an elevation of 5000 to 6500 feet, those* 
within the range, as J&sp, Ardah&l, b6, Pariz, are about lOOO 
feet higher , and those east of it slo])e from an elevation ofi 
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5000 to 6000 feet down to the depressions of the central I 
plateau which, east of Kotn, are not more than 2^00 feet { 
and oast of Kerm4n 1500 to 1700 feet above the sea-level 
Some of the ranges west of the Central Range, which form 
the highlands of Kurdistdn, Luristdn, Bakhti^ri, and Ears, 
and are paraUel to it, end near the Persian Gulf , others 
follow the central range, and take a direction to 4;he cast 
at some point between Kermdn and the sea on the 
western frontier of Baluchistan Some of these western 
ranges rise to considerable elevations , those forming the 
Turko Persian frontier west of the lake of Urmia have 
peaks 11,000 feet in height, while the Sahand, east of the 
lake and south of Tabriz, has an elevation of 1 2,000 fcKst 
Farther south, the Takht i Bilkis, in the Afslidr district, 
rises to 11,200 feet, the El vend (ancient Orontes), near 
HamadAn, to 11,600 The Shuturun Kuh, south of 
Burdjird, is over 11,000 feet in height, the ShdlUn 
KAh, KAh 1 Gerra, Zardeh Kuh and KAh i Kuran (by 
some writers called KAh i Bang), all in the Bakhtiari 
country west of IsfAhAn, are 12,800 to 13,000 feet m 
height, and the Kuh i Din A (by some wi iters wrongly 
called Kuh i DlnAr) has an elevation of over 14,000 feet 
Still farther south, towards Kerin An, there aio several 
Iieaks (Bid KhAii, LAlehzAr, ShAh Kuh, JamAlbAriz, <Le ) 
which rise to an elevation of 13,000 feet or more, and 
the Kuh 1 HarAi, south of Kerman, is 14,700 feet in 
height Commencing near Ardabil in AzcrbAijAn, where 
the cone of Savalan rises to an <Itv ition of 13,792 lett 
(Russian tngonometi ual survey), and tndiiig in Khorasan, 
the great Elburz ruigt piesents on its southeiii, oi iiiwaid, 
face a more or less abiupt seaip rising abov( immonst 
gravel sloiies, and reaches in some of its summits a height 
of nearly 13,000 feet, and the i>eak of Demavend, north 
west of TehorAn, has a height of at least 18,000 tut 
There are several important ranges in Khorasan, and 
one of them, the BmalAd, west of Mished and north ot 
VishApur, has several peaks of 11,000 to 12,000 feet in 
height In south eastern Persia the Kuh i BasmAn, a 
dormant volcano, 11,000 to 12,000 feet in height, in the 
BasmAn district, and the KAh i TaftAii, i e , the hot, oi 
burning mountain (also ealhd KAh i NushAdar from the 
“sal amniouiae,'* found on its slopes), an active 
triple peaked volcano in the Sirhad district and 12,681 
feet in height (Capt Jennings) are notable featuies 

ecology — SiiK t Mr W 1 Blanford s sketch of the geology of 
Per<^ia was written (see jbmy Jirit , 9th edit , xvni pn 621-622) 
St vt ral travellers and explorers have gathered muen valuable 
information, but no writer of nott has as yet combined the new 
information into a general survey, and Mr Blantord s Hketch is 
still the only trustworthy one The following short sketch of the 
geology of tne country between felieran and Isfahan, including a 
part OI the hlbur/, is given in the author s Jhattmi Persian Irdk 
(London, 1896) — 

“The part of the tlburz in tin noighboui hood of Tehtran is 
composed of a lew granitoid and schistose locks, sedimrntary 
rocks of various ages from Devonian to Miocene, and volcanic 
rocks of various periods Ihero is no central axis of crystalline 
rocks and Paleozoic rocks are very sparsely rmnesented In the 
Lar district nortli east of Teheran are some Old Red Sandstone 
strata and Carboniferous limes with Fuselina and at Hiv, north 
west of Teheran, there is a thin layer of CarlKiniferous limi stone 
with Produetus Jurassic rocks form most ot the southern slopes, 
and immediately under them, m Liassu formations, most of the 
coal which supplies TeherAii is obtained Between the Palrooroie 
and Liassic strata occur some rocks which have been classed «s 
Triadic, although no fossils wore found in them to prove it , and 
some of ttie volcanic rocks and tuffs which enter into the com 
position of the Elburz also seem to belong to the Triadu penotl 
Cretaceous rooks with hippurites run out from the Elburz and 
form a ridge south east of Teheran Some of the voh anic rocks 
of the Elburz belong to the Miocene age, but the trachytic 
Demavend, raised up at the southern end of the Caspian depres 
Sion, IS probably post Tertiary The hills parallel to the Elburz 
and between it and the central range, form a zone of trachytic 
rooks and tuffs and other volcanic foimations associated with 
Cretaceous limes, sandstones, shales, and newer Tertiaiy forma 
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tions The hills south of Hiv, and sout]i west of Teheran as fur 
as Savah, are com|> 08 ed of volcanic rocks — dolerites, quartz 
norj^hynes, andesites, rhyolites — and of Cictaceous limes without 
fossils. Eocene limes with corals, Miocene sandstones, limes with 
Eehtmdat and Pecten and kliocono gypsiferous strata and conglo 
mcrates Most ot tlu ridgis between Teheran and Kom ai< 
^niposod ot traihytic and gypsitirous formations Neai 
Hawz 1 Sultan, Cieiaccoub hints and sandstones list on 
traclnrtie locks Iht Siah Kuh, south cast of Teheran, is com 
posed of trachytes and grten trachytic tuffs of the Cretaceous 
period, underlying limes and sandstones of the lower Mioctni 
and Miocciu gypsitiroiis tormations of variegated marls salt 
and gypsum The hills through which the “Caspian Cutes 
(Sarderrch Pass) east ot rdniuii lead also belong to th( 
^pHiterous loiiuatiun Tin gioat cential iang« ])ossish<s a 
distinct axis of crystalhin nnks and gi uiiit and granitoid 
iurmations lonii a great zone or band extending irom Azdbaijan 
to Kerman Volcanic tormations mostly of the Cretaceous 
period, oetiijiy an exUnsivt ar<a and art assodatid with 
Cretaceous and fertiaiy beds which ginorally rest on old rocks 
Between Koin and Isfahan we ste black slates and massnt 
Cretaceous limes intcrstiatilied with diontes, andt silts traehyit s 
I and other volcanic formations oi the same age listing on 
granites, syenites and touahtes which oicasioiially pass into 
gueisbosi and schistose rocks The hills oi the Isiahau valltn 
irt toinposed ot Cittaccuus limes resting on black slates and 
I shaly him stones On the outer edges ot the tiutral rangi 
paiticularly towards the east Miocene loimations, ])nnoipally ol 
1 the gypsiteious sonos and lesting on ciystalliiie schists and 
tlolciiies andesites and trachytes, abound South east ot 
I Natanz, and towards Nam, the schists are broken through b\ 

I basalts, and south ol the Isl^ihan Nam road the Cavkhuni 
depiession, wliiih tikes up the Isfahan liver, is in the gypsitei 
ous seiies ri sting on traeliyti s 3 he risks eonqiosiiig tin hills 
parallel to and last ot tin 1 1 ntial laiige uie smiilai to thusi ol 
the eential laugi, and lompiisi CutaiioUH and Miocene loiina 
tions resting on gneiss, gi iiuti and voleanu locks 

Irom tills sketch it will hi seen that tin Palicozoie loiks am 
rare, but that Ironi tin Jnas iqiwards, in ally all the pimcipal 
formations ue nprcsinted tin Mine me salt toiniation * tin 
gypsiferous series ot 1 otLiis, covers vast extents of ground 
During the Cretaieuiis period, when much volcanic action took 
place, the central desert ol Peisia was i sea , but the MicK^ejne 
salt iornnition which is so largely ri prcseiiiid m inner Persia, is 
iompletely wanting on the Caspian sided the Flburz, proving 
that the Elburz lange must already tin ii h ivc been a dividing 
wall between the C'astuau dejiressiou and inner Peisia The 
gioatost clianges probably took place at tin end ot the Miocene 
or peiliaps during tlielluMene peiiud, and the vulcanic torces 
acted most at those places which utleied the least lesistaiiee — as 
foi instaiiei, all along tin jincipitous inner sides ul the ranges 
and tow aids the depiessions of central Persia During the post 
Tertiary pciiud, when the hills and valltjs weie very niiuii as 
they are now, Demavend was toinied , and then also the iinineiihe 
recent oi sub recent lee imiulitious of gravel pobhUs, and 
boiildeib which turm gentle inclines tioni the base ot the hills 
down to the alluvial flats and till up witli long slopes the broad 
valleys opening into the plains wcie de jiosited from the detritus 
ol the lulls The lowest poition ol these at cumulations consist 
of tine alluvial loam, shiltmg sands and some times swamp oi 
marsh, then follows the gravel tirst fine, then getting coursei 
as oiie^ ascends Tim most lemarkablo gravel slopes aie that 
south ot Kaslniii and that on which the city ol Tehenin i^ 
situated The toiiner extends tioni (Icbribad, at the foot of the 
KAhiud lulls to Kushan a distance ot about 12 miles, and the 
latter Iroin the foot ol the Elburz to live or six miles south of 
Tehtran, a distances ot 16 nuhs The depth of these deposits 
must be great a well bond at Te hti in, 10 miles away Iroin the 
base of the^ lulls, had not nae heel the enel ot the gravel at a depth 
of ovri ''>00 feet 

Rn eis Till t e 11 V ers K uit Ijmi u Atrak , and (hii giin , are men 
tioncd in the ninth edition (p 620), as belonging essentially to 
Persia in re tereiice to the ( aspian watiishod, but tnoro is a fourth 
the HerhA^y which though not iinjiortant m length of course oi 
drainage also like the kiM Uzatiiy bleaks through the Ilburz 
range troin the innei soutliern scarp to the north It rises on 
the slopes ot the Kasd Kuh^ a peak 12,000 feet in height within 
the Elburz and about 25 miles north of Teherdn, flows m an 
easterly direction through the Lar plateau, where it is known as 
the lAr river and takes up several affluents , turns to the north 
east at the foot ot Demavend, leaving that mountain to the left, 
and flows due north past Amol to the Caspian Its Icncth is 
about 120 miles The late Sir Oliver St lohn estimated the dram 
age of the rivers which have no outlet to the sea, and form inland 
salt lakes and swamps (kavirs) at 380,000 square miles, including 
the drainage into the lake of Urmia, which he estimated at 20,000 
miles There are fourteen rivers which flow into the lake ot Urmia 
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Ajf Cji u, 8a f{ Chdi, Mijrdf Chai, and Taghatu from the east, the 
I atavu (Tatau) from the south, and nine smaller rivers from the 
i\eHt Vunrtg heavy rams and at the end of winter, vdien the 
vnowH on the hills melt, thousands of streams, mostly nameless, 
/low from all directions into the innumerable depressions of inner 
Ptrsia, or helji to swell the perennial rivers whiui have no outlet 
to the sea iliese litter arc few in number, and some of them 
haroly tfuffUe for jmrjiOHn of agnciiltuial irrigation, and in 
siininier dwindle down to small rills The perennial streams 
winch help to form the Jeav fis (salt Bwanips) east of Kom and 
KAshau are tlio Hableh rdd, rising oast of 1)< mavend, the Jajrud, 
rising north of Teiierdn the Kenu and Kerej riv< rs, rising north 
west of Teheran tho Shdreh rud (also called Abharnid) rising 
near Sultaiiioh on the road between Ko/viti and labri/, and the 
Kaia su, whuli n«os near Hamadan and is joined bv tho /irfn 
lud (also known as Dd db), tho Rezd Chai (also callccl Mazdakaii 
nul), the lehiud river and the Kom rud Tlio river of Isfahan, 

/ f udeb nid, t c , tho great river (from IVrsian undeh [Pehh \ i, 
endekV great), but now g< nerally kiioan as /ay< ndeh rfid, t e , 
the life giving river, ilows into the Gavkhani or Gavkhain li 
MW amt), east of Isfdhdn. In lars the Kur i^itli its aflluints fonns 
the lake of Bakhtegtin (also known as laki of NairiV), and is, in 
its lower course, generally called Ihindumfr (made famous 
by Thomas Moore) fiom tlvo band (dam) lonstructed by tho 
Amir (prince) A/ud ed do\\]oh in tho lOtli eentury (“Note on 
the Kur River m lars, Proc Uoifal (Heotjr Soc London 1891 ) 
With regard to the rivers whi< h flow into the Persian Gulf and 
the Indian Ocean, St John after nientioiiiiig the Shattd Arab, 
lerrahi, and Idb, states that **aftoi this, not a single strfam vn 
fordable at all seasons bars the ]>asHage of the travc Her along the 
eoast till he reaches the Indus, eigliietn degrees of longitude to 
tho east and live degrees of latitude farther south, a stretch of 
nverloss waste perliaps urn qualkd save on the neighbouring shore s 
of Aialiia and the lied Sea (k astern Ptraia i 8) I he lo are, 
however many stieaiiiH vvhuh iliougli foldable at most seasons 
(some of them aie often quite dry) are quite unfordable during 
the lains 1 wo of these may be mi iitiomd hen , vi/ , tin Munti, 
orromouhly mentioned as Mtra in the ninth edition (p 020), and 
tho Minab, which St John {lot nt ]) 9) considered as being of tar 
more impoitame than the maps would lead the observer to sup 
1)080 1 ho former, after a run of ovei dOO miles from its sourtts 

tn the hills west of Shiiuz, d< ItoiiehcH at Klior i /laret, about 60 
p^esr SQiitli of liushire It is mintioiied by the old Arab and 
l^sUh geugraph<.is as the Sitakaii (in some MSS niisspdt 8ak 
iWn), and is the Hitakos of Ai nan and the Sitiogamis of Pliny In 
its i^or loursi it is now kiioMii as tho kaia aghach (Wycli elm) 
riysft (cf Notes on tin Rivu Mand in Soiitliorn Persia, 
Jtayal Oeogr Soc , J auidon Dei t mbi r 1 S8 J) 1 he Mmab has two 
uiitlots into the Porsiaii (rulf, oiu the Klioi i Mfnib, a salt \^ater 
I reek into whiih the nvni oieillows during tho rains, about 10 
miles oast of Bander Ablwisi, flu otlur tin true Mmab, at 
Khagun some miles south of llu emk It iis«s in the hills 
about 100 miles noith of Ibunlu Abbasi and lias a coiisidorable 
drainage Its bed noai the town of Miuib(Ki nubs fiom tho 
I oast) is nearh a mile jii >Mdtb, and during the lains the watei 
covers tho wliulo bed, lendeuiig it quite iiiitoidabb Duiing 
ordmaiy weaUni, in Man li lS8t, fhi watii liovsing ]>ast the 
town was 100 yards m vndth and 2 hot <be]) (Inut J n)c 
Kogal Ueotfr Sot , lanuaiv 1880) 111 ordmaiy Masons viiy 

little water of the iivoi luiis in its oiigmil bed being divirtid 
into canals The iieok the Anamis of Neanlius is iiavig 

able neaily all thiough tin \i u as fai us SbahbainUi, tin 
lustom house, about 7 mil< s mluiid foi vessels of 20 toil', 
bin den 

Climate — Since the paragiapbs “lamfall and vMiids ind 
“dimate in the aitnh JbiisiA of the Jiiiith edition win 
wntt(ii(pj) 621 ()2}) m iny nil ti oj ologn iloliservations have bein 
takiii at various plaeis in and noai J ersu, and much additional 
mfoimatioii can now be gnm J*oi IIil ramiull on tin waiti 
shed of the Pi i sum ( nil vvi have tv\o j*laiis of observation 
Bu^’liire and lask , at the ionini pliee it is a Jittli in €\eiss 
of that of inin i Persia whib at the lattoi place it is very muih 
less Ihe ramlall on tin Gispiaii v\ itiishcd gii atly i xci t ds 
that of innei J ersia , at Asti ibid and Aslmrida, m tlio south 
oastorn eonnr of tin ( asjuan, it is il>ouL ^»0 p<i Mut moii 
and at Kesht and Icnloian, in tin south \M)Vnn lorner, it 
IS four and livi tunes tbit ol tin ail,)oming distrn ts aiioss 
the ridges to the south With the t\ie{)tiun ol tin Caspian 
watershed and that of the Unuia basin the country lias 
probably m no pait a yiaily rainfall i\ii<dmg 1 J to 14 nidus, 
and throughout tho gnaler patt of ttniial and south eastirn 
Persia the yearly lamfall piobably does not txioed b inclus 
Tho following moan values of the ramfill at lehoran haii 
boon derived from obsirvations taken by Di Tcheropninc 
during tho years 1884— S7 (Symons s Monthhf Meieoroloqteal 
Metg f Novembei 1893) an«l by tlie writer during tho years 
1892-99 — 
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aild^oll ati««jbMint of snow sufficient to cover the crops during 
frostfj^ T>unn^ normal winters in Teheran and surrounding 
district# the rainfall amounts to 9 or 10 inches, with 3 to 4 
of 8noW7 but in tho winter 1898-99 it was only 64 inches, 
with only 1 inih of snow , and in 1899-1900 the harvests 
were m const quence exceptionally bad, and large (Quantities 
of wheat and floui had to be brought from the provinces and 
( ven from Russia at high freights, causing the nnee of bread 
at Teller in to nso 200 per cent The following table, which has 
been compiled from the latest available information, shows the 
mean annual rainfall in inehes at fifteen stations in and near 
i^orsia — 
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The figures lor Meshed and Isfahdn do not give the total ram 
fall ai those places, because the ohsirvers have measured only the 
falls of ram and neglect id those of snow The mean annual ram 
fall of Meshed and Isfahan as given m the table, is therefore 
considerably less than what it ought to be, and would no doubt, 
if tho falls of snow weit added, amount to quite as niiuh as that 
of Teher'in, or 10 to 11 inehes instead of 64 and 3^ as given in the 
table Among tho provailmg winds should b( noted the dry and 
warm wind whu h comes down from tho snowy Elbuiz to Gilan in 
Deeombir and Taiiuary, and ninth ichembles the foehn of tho 
Alps (Di Tholo/au, ‘ Siir Its vi nts du Nord de la Perse et siir In 
foehn dll Gillian, Co m pies I endus^ K(.ad d Sciences March 1882) 
Observations for timpiratiiro have boon taken for many yeais 
at the stations of the Indu Kuropoaii Telegraph and for a few 
years at tin Bntisli consulate m Mi shed, and the monthly and 
annual means shown in the table on the following page have 
1 ) 0(11 (leriv(d from the indications of nia\imum and inminiiim 
thermometf rs m degrees f ilirenheit 

V(^ry fiw liygromt ti ical observations have been taken, and 
only tliost of tat British Resideney at Biishire are more or less 
trustworthy, and have bteu regularly registered for a number of 
years In inner 1‘crHia the an is exceptionally dry, and in many 
distrii ts polished steel may be e\pose(f in tlio open during a great 
])ait of the yoax witliout becoming tarnished Along tlu shores 
of tlu Gas plan, paiticulaily in GilAii and Ma/andaran, and of the 
Persian Gulf Irom the mouth of tho Shatt el Arab down to Bander 
Abbasi, the air during a great part of the year con turns much 
moisture — diy and wot bulb thermomotors at times indicating the 
saino temperature — and at nights there are heavy falls of dew In 
Gilan and Mazandaran the an contains much moisture up to con 
siderable elevations and as far as 30 to 40 miles away from the 
soa , but along the Persian Gulf, where vegetation is very scanty, 
stations only a few inih s awa> from the coast and not more than 
20 or 30 feet abov o the sea lev el hav o a comparatively dry climate 

' Dr A Supan, ‘ Die \crthalung ties Niederschlags auf der festeu 
1 rdobtr/hichc, Pet Mitt , Suppl 124, 1898 

- Consular rc]ioit Gil in, 1897 

® Sjmons 8 Monthly Meteoiulogical Mag , December 1893 

* Consular rciiorts for Khorosan 

* Observations taken at the telegraph stations, and kindly com* 
iiiuniiatcd by Mr R C Barker, C 1 £ , director of the Indo European 
1 ell graph Department m Persia 
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I requently when tlio tomporature m tlio shade at Bnslure is not 
more than 85 or 1)0 , and the great liumidity ol the air causes 
much bodily discomlort, life is almost pleasant 12 or 20 miles 
inland >vith a temperature of oxer 100 

Area and I*opulatwn — In 1880, when a great part of 
the northern and the whole of the eastern and weitern 
frontiers were not defined, the area of Persia "v^as estunattd 
at 1,647,070 square kilometres, oi 035,934 squaio milts 
(“ Die Bovolkerung dtr Lrdt,” /W Mitt Erg Heft 69, p 
28) Since then the northern and eastern fioniitrs hue 
l)Ctn demarcated, but the Turco Persian frontier, from 
Mount Ararat m the north to Muhamrah in the south, a 
distance of 700 miles, is still an undefined lino lying 
within a border strip of from 20 to 10 miles in width, 
and the area has been estimated at 028,000 square miles 
In 1881 the writer estimated the population of Persia 
at 7,053,000, 1,963,800 urban, 3,780,000 rural, and 
1,909,800 wandering (“J3ovolkerungderErdt,”p 28, ninth 
edit iJnci/ JJi it , p 028) , and, allowing for an increase of 
about 1 per (oiit jier annum, the po[mlation for 1900 may 
b estimated at 9 to 9^ millions L Lonni (La Fttnia 
eronomtea lonteniporanea^ Iloma, 1900, p 378) estiniati s it 
at 9,3 3 3,000 No statistic s whatever being kept, nothing 
j^rocise 18 known of the mo\ ement of the population 1 )ui mg 
the ’eighties many Persian subjee ts cmigiated, and a minibei 
of Persian vill iges were. dtserU d and fell to rums, since then 
a biiiall iminigi ition has set in and new villages hx\e been 
founded In some districts the poimlitioii iiuruises very 
slowly, ])crha])s only 4 per cent jier annum , in othcis the 
increase ovceeds H per eent and even re u lies 2 pci cent 
Persians say that the feinxles exceed the males b} 10 to 
20 ])Ci cent , but whei ever the present water lus been able 
to eibtain trustwoitliy infoi maticjii, he found the excess to 
be less than 2 i)er eent Of thcj eleatles in any place the 
only check obtainable is from tho public body washers, but 
many eoriises are buried without tho aid of the^ puhht 
boely washc rs , and tho population of tho place not being 
accurately known, the number of deaths, liowcver coirect, 
IS useless for statistical purposes Medical men ha\o 
stated tliat the number of deaths, m tunes when thorc 5 are 
no cpidcmies, amounts to 19 or 20 per thousand, and the 
number of births to 25 to 40 per thousand 

The prices of tho staple articles of food and all nocessanoH of 
life have nson considoiably since 1880, and, particularly in tho 
largo cities, are now very high As salaries and wages ha\o not 
inereasod at tlio same rate, many of tin upjjer classes and ofln laJs 
aro not so well off as formerly By dismissing tlnir sonants m 
order to redme exjiendituu, they have tlirowii great numbtrs of 
men out of employ, wliilo many labourers and workmen are living 
very poorlv and often sutter want Tradesmen an loss affected, 
because they can sell tho articles whieli they manufacture at 
values which arc more in pro{)ortion with the incroased pi ices 
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of food In 18S0 i labouur i innng 1) 1 lans or £1 sterling 
a month loiild afloid to knp a linnl} by 1%1, m kians In 
earned double what lie did thou, hut his wi^t, expiessid in 
sterling, was tho same, and w In i ever tin ]>noj s of food ha\« nsin 
more than his wages ho could not iflord to knp i. fimily lii 
many districts and citn s tlu nunihi r ol hii ths is therefore n duci d 
wliih at tho sann time tho iiiortahty, in eonscmirnco of bud «nd 
often insuflicitnt food, is consnhrably JiiLuasod 

Cmstitntion and (Government - Tho government f>f 
P( rsia IS an absoluti monan by, and u sembh s m its princip il 
feituus tint e)f the Ottnmui cmjmt, with tho exccptinn, 
however, that tlio monaieh is not tho lehgious head of the 
communit} His powers ovei Ins subjects and then 
pioptity aie ibsolutt, but only m so fu as the^} arc not 
opjioscfl to th( !<//<( f \ Ol “divine liw,” winch consists of 
the cUx^tiines of the Mahommetlun uligion, as laid down 
in the Koi in, tlio oi il comment tins ind sayings of tin 
JVophet, and the interi>r< tat ions of tho Stinie by Ins 
suectshoiH and tin high pricsflnuKl Tin governnn nt if^ 
therefeiie, much like tint of the I itiuli monarchy until a 
fow ccutiiiKs ago, vj/ on tin fuinciplc of the old Komali 
“quod print i]>i plaenit, legis Inbet vigoicm,” with tho 
testiiction, is the hrcnch liwjci Ik iiimaneur hw it, 
“jiouivu qnil ne soit ])as fet (ontn Ihen^ no contic 
bonnes meiirs, lai s’ll lo fiioit, ne k dtvioient jmsK »i 
Bouget soul in ” 

3 ho foiiii of goMrnment is it now ( \ists is ulmirably dcsonhc «l 
by J ord Cm /on ol Kcdb ston in yrnor nmi the lei nan Question 

llio language, says that autlioi, in wJin li the Shah addrtssi 
Ins aubjecLs and is addrtssi d by tin m malls tlie pioud tom lu 
which auArUxcixos oi Diiius spoil to his tiibiitury mil lions 
and whith miy still be read in tin gnni u neoid of rock wall und 
tomb He nniiins the ShdhanshahG^ o\ King of Kings tin 
/ill Ullah Ol Shidow ol ( od tin kibleh tlamf oi ‘(intn 
ot the liintiao , I xalted liki tin ]>laint Satin n , AVill ol 
Scioiieo 1 oolpitli of Jlcavi Ji Subbnn Soxeii ign, whoKcstandanl 
1 the Sun, whosi kjiIi ndour is that o( Ihi Iiimamrnt, lilonan h 
ot aimns mnininus as tin Stais Still would the J*cihiiii siihjiit 
endoiMi tin junipt of Sadi, that Jin vice approved by the 
king boeonn s u miIui , to sn k ojiposite iouiihiJ 18 to ernbnn 
OIK H liands 111 ins own blood J he iiunt h ol tinn hasimposMl 
upon him inithti iiligious eouin il noi stculai loiincil, rititlnr 
ulema noi hiniti Lhctivi and n ]»i( si utitivi iiiHtitutious have 
not yi t intiudfd their irrixiriiit fiatuns !No written cheek 
exists upon tin lovil pieiogitne 

‘ And yit tho of tho Jirsian 1 mg by no means rorrr 

bponds fo its aiiogant ih finitioii, iioi is jt now cipial to what it 
oiieo was Jn tin fust i>lau , the Shah is no longir tho religious 
head i m n ol tho Sh lah i orninuiiity ol tin M usBulmun world At no 
time liaxetho soxoiii^iiHof IV rsia eiijoyi d fho spiiitual BUpiemaiy 
that w IS (oneedtii to the lalqiJiB ol Baghdad and that ib still 
elaiiiicd iui tin sultiii ol Constaiilinopk But tho Sofavi 
moiuichs, hy Mitue ot thur doHcinl from a famous Baint xvlio 
vxas himbtll a*Sr///i/ oi diseendaiit of All tho hoii in law of tin 
1 rophft WHO iiiNtslid with a h< mi sue ml eharaetor, to wine )i 

* We bie this tiih m its old Persian form, Khehayalhiya hhulidifu 
thuf 111 the cunuroim iiise riptions as BaireX^ais BaeriX«u)(^ on the 
coins ol the Arhatnh and as tho Pehlevi Mail on Malkd on tho coins 
and in tlie iiisi n|)tioiis of the Sassaiiiins With the Mahomroedun 
coinpiist ol Jiisii mid the fall oi tho Sassanmna the title was 
uhohsluHl it w is in n e' for a short tune diinrig tho 10th century 
having I>een gruite'd to Shah Isinail Sam mi hy the Caliph Motadhid 
AD 900 it appeared again on coins ol Nadir Shah, i786->47, and 
was assumed by tho present dynast}, the Kajars, in 1799 
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alone can we attribute tbo pasitnonoRS with winch, for a whole 
contury, theiH enbjectH submitted to the rule of a succession of 
capricious and dissolute drunkards Chardin says that they were 
regarded a^ vicars and succossois of the Imams , and kaempfor 
records that t^o watr r in which tiny had washed was deemed holy, 
and was eagerly sought after as i cule for all complaints IVo 
sue h protonsidiiH, however, have lx (u made, or could be made, on 
behalf of any subBe()uerit dynast > , least of all on behalf ot a 
family like tlio Kajars, of Tiiil ish extraction The Shah of 
JNjrsia, thorofCrc, must be dissoi i itcd from any claims of personal 
sanctity, and both the scope a d liiiiitations of hiS prerogative 
in list bo sought on purely ku i ar grounds 

** Besides the respect for 1 e rmigious teachers and law, tluro 
are many other restraints noon the Shah s x*owers Regard foi 
« Htabl^shcd uipigo lias bicn found a stionger detirrent So long 
as the revenue is collected and roblx rjr is sup^irtssed, the com 
plelo assertion of the royal jiower is not, in hasardous cases, too 
rigorously pressed In other woids, political expediency acta as a 
fiiither deterrent But, strongest of all, in the case of the r<ign 
iiig monarch, and of great luterest us proving the < xtent to which 
Persia has been drawn into the vortex of civili/ed states, la the 
deterrent of foreign opinion, winch, in the absence of any indi 
genous public opinion worthy of the uamt\ has taken its place, 
and has opeiatea as a safeguard for winch the Persian people ate 
niobably quite without gratitudi, and of which thc^ arc, as may 
0(1 suspected, wholly unaware It may safdy he prediftcd tint 
any extravagant or savage i \( n iso of the royal prerogative, such 
as has been a familiar in(id< nl iii the Persian history of the past, 
will rarely oqoui, if at all, iii ilio future, and that m any case it 
will prove an e\c( ptional mstiad of a normal feature of govcin 
ment TJns remarkable change is to 1 j( attiibutcd to the 
pirmanont presence of foreign ministers and to the elcctuc 
t( If graph ’ 

Tn tho tttflk of government the Shah is assisted by the 
Sadr Azam (“Grand Vi/fr ”), a inunlxr of vi us, ministers, 
or heads of departments somtwhai on Fuiopein lines, anil 
a “grand (ouricil of state.,” lomjioscd of some minihters 
and other mouibors noimnatid by the Shah hmibclf as 
occai^on may require Many of the “ ministers ” w ould 
be cottsidored in hurojio merely as oliufs of dcpartmints 
of a ministry, as, for instance, the niimster for Crown 
bmldiUgs, that for Crown domains, the minister of cere 
momea, those for arson Us, army ai counts, tic , also an 
accumulation of soveial ofliets without any (onnexion 
between their functions, in the hands of a single person, 
hits frequently been a cli irac teristie depaituro fiom the 
Kuiopean model The ministers aio not resptjiisiblo to 
the Crown in a way that inuiistors of a huro])f in Govirn 
ment are, they rarely take any initiative, and gnid Uly 
n for their affairs to tho Grand Vi/fi or to the >Sli ili foi 
final decision This incsponsibility on tin jiart ot tho 
imrusters, and the system of itferring all afiins, even 
unimportant ones, to tho head of lli< btato, makes the 
hhah, whenever tho ofhco of Giand Vizfr is vaf-aiit- wliu li 
lias frequently hajiponed — one of tho harch st-woikcd 
aovoroigns m tho world, and the post of Giand Vi/h is 
anything but a smocuro 

The oflici^l iidlndmeh (*‘\«ar book ) for 18<^9 onumcratts 
twenty seven irs (ministers), but only aouu of thorn are con 
HuUud on aflairs of Stito 1 lu dopartiiu nts tint have a m h at 
thoir head aro tho following Court, Coiemonios, Sliah s scciotanal 
d(pirtmont, Intciior, ( oiiespondcnco hotwoen Com t and (loicr 
nois, Rovouuo mtomits and budget, luiianco linasuiy, Out 
standing accounts l^oreign Alfaiis War, Army accounts Alilitiry 
stores. Arsenals, liistm Oomiutrco, Minos and induHtiios, Agri 
culture and Crown domains, Ciown buildings Publu WoiKs, 
Public Instiuctioii lolegraphs, Posts Mint, Rtligiousiiidowra< nts 
and pensions, Customs i*n ss In addition to tluse twtnty seven 
tulrs with poitfolios there aro some titulary mUrs at Couit like 
I lair t Ifuztli i J/unmt/un (Mmist«r ot tiie Imptnil Prisemt), 
Vizir MnaUtnds (!' xtiaonUnary Minister), &( , and a numlxr m 
the piovinoos assisting the governors m the same way as tho 
Grand Vizir assists the Shah 

Polttical and Admuusttatwe Dimsions — Tho empire of 
Persia, oflScially known as ^fa 7 ndhk t Mahrttsth % hdix, 
“tho protected kingdoms of Persia,” is divided into a 
number of provinces, which, when large, and containing 
inqiortant sub provmcts and districts, are colled mandikat, 


“ kingdonn,” when smaller, vdayat and aydlat, and are 
ruled by ^ 6 vernor-gf nerals and governors appointed by 
and directly responsible to the Crown These provinces 
arc further divided into biib-provinces, vUdyats, districts, 
sub-districts, and parishes, buluk, nahiyeh, mahdl, and 
towns, citus, pirishes, and villages, shehr, kassdbeh^ 
di>h, whidi are ruled by lu uU nant-governors and 
other functionaries appointed by and responsible to the 
govemon* The administrative system of Persia is practii 
cally tbp sarnl as it was in ancient times when tho empire 
of the SMfuiMsfiak, tin “ Gieat King,” fiaaiksv^ /icyas of 
tlu Arsficidts, wis divided into a number of provinces 
ruled by satraps, or govtrnois, who were resj^onsible for 
the dm payment of tlu tributes and Uxes All governors 
are calhd hdhu)}, or kukman, Vmt those of large provinces 
gtm rally luvt the title of vdh, and sometimes Jtrrndn^ 
jif md A go^ 1 1 nor of a small district is a zdbit , a doputyv 
governor is call( d vdib el hukunieh, or 'imib el aydleh , an 
administriti\( division is a kalarnio, ov hvkumat Until 
ncently the ptimipal governorships weic conferred upon 
the Shah’s sons, brotluis, uncles, and other near relatives, 
but now many of them are held by men who have little if 
any connexion witli the royal family Also, the governors 
arc now, as a rule, resident m their jirovinces instead of 
being ibsditics it tlu capital 

Kvciy town has a mayor, or thief magistrate, called 
heqhtheffi^ “lord of lords,” kalanfai, “the greater” (same 
as mayor), and sorm times darwfha, “overseer,” or chief 
of jKilice , ovfiy ward or parish, mahalleh, of a town and 
every village has a headman called kedkhodd, “house- 
lord ” Tlu se ofhtcrs art rt sponsible to the governor for tho 
colli ctioii of the t ixe s and the orderly state of their towns, 
parislies, and villages In tho impoiUnt x>rovincc 8 and 
sub juovinee s tlu govcniois Qie assisted by a man of 
c x^ieriencc , 1 o wliom the ace ounts and details ol the govern- 
ment art tn trusted This jxison, called mzh, Oit pxshkdr^ 
IS often nomuiatt d by the Shah, and Ins functions in tho 
j»i ovine lal goveriuiunt aie siinilai to those of tho Grand 
V izlr m the (e ntr il govtrnmt nt, and comjirise very extended 
vdnumstrativi poweis, nithiding at times tluj command of 
the militiry foicis 111 his ])roMnet Among the nomads 
a difJcrent system of titles prevails, the chiefs who are 
1C sponsible loi the taxes anei the oiderly conduct of their 
tubes and clans being known as ilUtdni, ilbeqx (both 
meaning “tube lord,” but tho litUr being considered an 
iiifeiior title to the former), khdn, rats, amit, mir, slwbikh, 
tmhmdl, <ke 

The governors anel chiefs, excejiting those possessing 
hereditaiy lights, aio freeiuently changed, aiqiomtments 
aie le>r one yeai only and are sometimes renewed, but it 
doe s not often oecur tint an oflicial heilds the same govern- 
ment lor longer than that peiioel, while it happens rarely 
that a province is govt me el by the same fierson for two or 
three years This w is neit so formerly, when not mfre- 
queiitly an offitial, gene i ally a near relation of the Shah, 
he lei tho same governorship foi five, ten, or even more 
years Thei go\oinorship ot the jirovinee of AzerbdijAn is 
an exception, anel has, under the now reigning dynasty, 
always be^en he lei by the valtahd, “ heir apparent,” or 
“ Crown Piinco ” 

111 © political tliMsion^ of Persia, provinces, sub provinces, dis 
tricts ir , ruled by hiKun^ iiumbei over 200 (ot tho statement in 
Noldekt 8 Gischichtf dp% Arlachsir Fdpaldny “after Alexanders 
death there w ere in Iran 240 local governors ), but the adminis 
tiativo divisions, hukumat, or knlamrd^ with governors appointed 
by tho Crown and iosi>onsible to it for the revenues, have been 
under titty for sixty hvo years or more In 1840 there worn 
twenty nine administrative divisions, in 1868 twenty two, m 1875 
twenty nine, in 1884 nineteen, m 1890 torty six, and m 1900 
thirty five 

MamhkeUs — 1 Azerbdijan , 2 Fdrs , 3 Khoi^asdn , 4 Eermdn 
and Baluchistan , 5 Gilan and Talislu 
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Teheiin 2 Infahan , 8 KisK&pdr *, t* Komian 
shah, and fiontior (Turkiah) , 6 Kurdistan » 6 Garn&s « 7 
Astrab&d and Ourgan , 8 Mazandaran , 9 Irak, itaniaroh, 
Gulndigan, and Kliuna&r ,10 Luristdn and Burujird , 11 Y( /d , 
12 kazvin , 13 MaUyir, ^IsirkAnjandNrhavand , 14 Hamadan, 
15 Kaah&n , 16 KhamBeh , 17 Kharkan , 18 Shahrud and 
BoaUm , 19 SomnAn and Damghhan , 20 Kom , 2] SAvah, 
/crend and SliAhsev^n i Baghdadi, 22 Arabistan and Bakhl^firi » 
2i Firuzkuh , 24 Damavend , 25 Nataiu , 26 Kaugivur, 27 
KhAr , 28 JdshekAn , 29 Talikan , 80 Tironi ulia 

Justuse — By the theoiy of a Mahommedan Statf there » should 
be no other courts of justice except those established for the 
administration of the sAar, the divine, or written law,^ but in 
Persia there is another ludicature, which is called urf a^ renre 
sents the “customary,^’ or ** known and un\^ritten law This 
may be considered an emanation of the supremo tomiioril 
authorities subordinate to tho bhah, while the shar is intcrprt tod 
and administered by tho ecclesiastical authorities, tho ulemd^ or 
clergy Justice, thereloro, is administered by tho bhah and his 
representatives according to one law and by the clergy acoordiiig 
to another, but necessarily the decisions ot tho former must not 
be opposed to the fundamental doctrines of Islam On the other 
liana, it frequently happens that dtcisions by tho eoclesiastnal 
authorities are not in accoi dance with tlu views, or wishes, of the 
authorities administering tho wr/, and mm li Inction botweon the 
two authorities, leading sometimes to serious disorders, ensms, 
but generally ends in favour of the chrgy Tho bhah s rcj>rc 
sentatives for the administration oMustice are tho governois and 
other officers already mentioned The ollioials charged with the 
administration of jiistico according to tho skar arc judges, called 
shaikh ul isidm and {kadhi, kadi of Arabs ana Tuiks), 

members of tho clergy appointed by the Qovornment and reoeiv 
iiig a fixed salary, but at present some cities are without rtgular 
appointed judges and the title of kdxi is almost obsolete , decisions 
according to the shar are given by all numbers ot the clergy, 
ranging from ignorant mutlds of little ullages and cantons to 
loarued mujtahidi of the great eitios A ludgmmt given by a 
lower member ot tlio ecclesiastical hioiarchyis not always eKocuted, 
for, if the parties to tho suit ai( di satibiied with tho judgment, 
tlioy may appeal to a priest who stinds higlur in public ostimi 
tion, or one ol tho parties may induce a lugher authority by 
bribery to quash the judgment of the fust Unfortunately, 
many members ol the clergy are coinipt, but the m-u^tahuU^ as a 
xulc, are holiest and entirely trustworthy Tho functions ol the 
iopres(ntativcs ol the shar aie now limited to eivil casts, while 
all criminal cases are referred to the ?/r/, wliuh, however, also 
takes cogniranoe of civil disputes should the parties desire it 

In criminal cases the dispensation of justice is always summary, 
and, when tho oireiuo is small, the whole procedure, including 
tho examination of witnesses and cnininil, as well as the decision 
and the punishnu at, a bastinado, is a matter of some minutes 
hor commeicial cases, not paying a bill in time, bankruptcies, Ac , 
a kind of jurisdiction IS exercised by tho Ministtr ot Commerce, 
or a board ol merchants, but the doeisioiis ol tho niimstcr, or 
those of the board are rarely final In lulierin tho board of 
merchants is pn sided over liy the mahl ut tujjar^ **Kiug of 
Morcliants, in tho provincial cities by a person called rnalik 
atnin^ and itmin of merchants 

After lus second lourncy to 1 ro}>c in 1 878 the late bhah desired 
to orgaiii/e a police for tho w liole of Persia on the Euroi»can 
system, but this intention was not carried out in its entirety, and 
only a small body of police, whoso services wire confined to the 
< apital and its immeaiate neighbourhood, was created in 1879 
Its strength is 60 mounted policemen and 190 loot, with 11 
superior and 40 subaltern ofheers There are also 280 men for 
oloaning streets Two battalions of infantry have been attached 
to the police department, and the whole force is under tho 
* Munster of Police 

There is also a * Tribunal of the Ministry for Foreign Affairs, 
presided over at Tiber in by an official ol the Foreign Oflicc, and in 
the provincial cities bv tho kdiguzdrs ** agents, of that depart 
nicnt The functions of this tribunal are to inquire into and judge, 
elillerencos and suits between Pt rsian subjects and foreigners, and 
it IS stipulated in the treaty of Turkmanchui, which is the basis 
of all existing treaties between l*orsia and other countries, that 

such differences and suits shall only be examined and pidgmont 
given in the presence of the dragoman of the mission or consulate 
{of the foreign subject), and that, once ludicially concluded, such 
suits shall not gi\ o cause to a second inquiry If, however, cii 
cumstances should bo of a nature to require a second inquiry, it 
shall not take place without previous notice given to the minister, 
or tho charg4 d affaires, or the consul, and in this case the bust 
ness shall only bo proceeded with at the supreme chancery of the 
Shah at Tabriz or ToherAn, likewise in the presence of a dragoman 
of the mission, or of the consulate * (Article vn ) 

A foreign subject implicated in a criminal suit cannot bo 
pursued or molested in any way unless there exist full proofs of 
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his having taken part in tho crime imputed to him, and should 
he bo duly convicted of the crime, he is lianded Over to his lega- 
tion, which either sends lam back to las own oountiy to undergo 
tho imiiishment cstablislitd by law, or, according to more recent 
usage, punishes lam in Persia by fine, imprisonment, Ac In 
lias respect the powers ot the foreign repi ©sentatives in Persia, 
now numbonng ten (Great Bntam, Russia, 1^ ranee, lurkty, Austria 
Hungary, Germany, United States of America, Italy, Belgium, and 
tho Nethoilamls) vary consuhriblj some having tho power ot 
condemning a criminal to death while othcis cannot do more 
than fine and impiison for shoit periods Suits, civil and 
cumauil bi tween loreign subjtctH are altogether out of Persian 
paiwiatian, andf are judged hy tho ropiescntatives ot tho foreign 
powers accredited to 1 oisia 

In 1889, after tho late Shahs rtturn irom las third visit to 
Furopo, the Council ot State was instructed to compile a code 
ot law for the regulation ot justice A b« gmmng v\a8 made 
by ordeiing the translation ot tho Code ><apokon the luclian 
Mahominodan code, and tho (ode Napoieon as modi heel for 
Algeria, but, as Lord Ciirzon says, “ tme more o\( ollcnt schcnio 
went into the waste paper baski r, and one moie stone luul to bo 
added to the cairn ot abortive reforms so conscientiously piled by 
Kassir ed din Shah 

Ix^ligion — About 8,000,000 of the population are Mahom 
nndans of tlu Slda h laith, and 800 000 or 900 000, i»iincipally 
Kurds in nortli western Persia, aio said to belong to tho other 
gicat brancli of Islam, the Sunni, winch differs from the former 
in religious doctrine and historical belief, and is the State religion 
of the Turkish empire and other Mahominodan countries Other 
roUjjions are represented in leisia by about 80,000 to 90,000 
CJiiistians (Aimeniaiis Nestonaiis, Greek OrtheKlox and Roman 
Catholics, Protestants), 86,000 lows, and 9000 /oroastnans 

Soeietym Persia being based almost exclusively on religious 
law, 18 mucli as it was in BiVdical times among tho Jews, witli this 
difference, hovve\ci, that there exists no saceulotal caste In 
Persia any j^oison eapablo of reading the Koran and interjueting 
its laws may act as \ piiisL {mulUi) ami as soon as sucli a priest 
become b known lor his pist iiite i ])ritation ol the ahar and Ins 
superior knowledge of the iiaditions and articles of faith, he 
becomes a mvjtahidt literally meaning ‘ one who strives (to 
acquire knowledge), anel is a thief pi le st Tlio mullds are referred 
to m questions concerning religious law, hold icligious asstmblus, 
preach in mosques, teaeh in colleges, and art ap])ointed by tho 
Government as judges, head prcadie rs, Ac Thus tho dignitarios» 
whoso character serins to iis njiccially a religious one, are in 
reality doctors, or expounders and interpreters ot the law, and 
officiating ministers chaige <1 VMth tho ordinary accomphshmc nt of 
certain ceremonu s, whu h every othe r MusHulman, “tiiie believer, * 
has an equal right to fulfil Feirmorly there were only four or 
five mvjtahids in Persia, now the lo aio many, sometimes several 
in one city — Teljcrnn, for iubtanrc, lias Itn , but thcio are only a 
few whose doeisions aio accepted as final and without appeal 
1 ho highest authority of all is vi sted in tho mvjfahul who resides 
at Keibela, or Najaf, near Baghdad, and is considered by many 
hhiaha as tho vie* regent ol the Prophet and ropie seiitativo of 
tho imdni The Shah and the Govoinnunt have no voitt what 
ever in the mattir of ajipointing muUas or mugtahuh^ but fro 
qiiontly ippoint shall hs nl isldm and kazis^ and occasionally 
chuf jiriests of mosques tliat reeenvo important suhbidiea out ot 
Government funds Uhe chief m icst of the principal niosejuo of a 
city, the mas)id i jaini is called iindm ? juvin A, and ho, or a 
re presefitdtivo aj»i>ointe:d by liiin, roads tlic Khatheh^ “Friday 
oration, anel also jiroaclies llio reader of iha Khutbeh is also 
called khatib Hie loadii of the^ prayers in a mosque is the 
jHsIntamuZf and tlm ciitr to prayers is the viu a^^in Many 
piiosts are apj>ointcd giiaidians of bin me s anel tombs of members 
of the Piopuets family {imams and imd nuddr/i s) and arc ii 
sponsible le»r tho piopcr administration of the propcity and funds 
with which the establishments are endowed Some shinies 
possess much landed ju operty w ith tonsidciablo revenues The 
guardian of a shnne is called mutnvahy or, if tho Bliniio is an 
important one with mue h projarty and many attcnebints, 
inntavali bds/ii, anel is not ne»( ossarily an ecclesiastic , for instance, 
tho guardianship of the gieat sliniio of ImAm Heza in Meshed is 
I generally givc» to a liigh court functionary or minister as a 
reward for long scrMccs to the State A mutavah of a great 
shnne like that at Meshed is a very important personage, fro 
qucntly equalling, or even surpassing, tho governor in influtncej 
Ho has on his staff a largo number of priests and other officials 
and attendants as secretaries, accountants, librarians, tieasurers, 
inspectors, guards, doorkeepers, Ac 1 ho important shrines and 
their precincts afford inviolable sanctuary or bast, to any male 
factor who succeeds in entering them In the prccin< ts of a groat 
shnne a malefactor finds a safe refuge from iiis pursuers and la 
lodged and fed and from tho security of his retreat he can 
arrange tho ransom which is to purchase lus immunity when he 
comes out 
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lormoily all cases aixl crnninali \\eTC referred to the 

ikigy and until the 17th century the rlcrgy were suboidinate to 
a kind of (hitf iKintifTy named »adt us sudAr, who {wHscsstd a 
\*Ty extended juiisdu tion, noniinatod the judges, and managed 
ail the liligiouH endowmentu ot tin mos(|uo8, colleges, shriuos, &.c 
Shah Sail (1(129-1612), in order to diminiHh the influent e ot the 
( If rgy, ai)f>ointed t\\oHueh pontiffs, one for the court and nobilitj, 
the oth( r lor the people Wudir Shah (1736-1747) abohslied these 
ofti( Li altogethi r, and seimd most of the endowments of the 
< ( ( loHiastit al ( stablihhmt Ills in older to pay his troops and, the 
lands appropriated by him not having been restored, the clergy 
have lit ver n gained tlio jiowt i tliey once possessed 

Many memix h ol the clergy, nartit ularly those ot the higher 
ranks, hav« \eiy lilnral ideas ana arc in favour of ])rogr(ss and 
reforms so long as tluy are not against the s/iar , or divine law , 
but unfortunak ly, tin y form the minority 

Iht dr/Uf mam of Persia, in so far as r« gards th< ir ct t k siastu al 
state, an divnkd into the two dioetses of A/(ibiijan and Isfahan 
and Him e t he lati troubles in 1 urkey, whuh < aust d many to take 
ri fugo in Pcisia, an said to numlx r ovtr 'iOjOOO About three 
fifths of this numbfr belong to tin dioetso of A/eibn}un, with a 
bishop at labri/, and riside in tin ( ities of labri/, khoi Sclmas, 
Urmia, and Maraglia, and in alxnit tliiity villages dost to tin 
northwestern fnmtni tin otln r two fifths uiidtr tin diocese 
of Isfahan, with a bislion in fulfa nside in Teheiiin, Hamadiii 
Jiilta, Shin/ liuHiiin lirsht, I n/eii, and othfr towns, and in 
some villages in tin ilisiints of Cliahui Mahal Ididan Uai 
blind, Kaman h Ku/i/ Khaiakun, A( Many Persian Arnn mans 
ttie (uigagul 111 tiadi and eomnnni, and some of thtir merchants 
dispose of min h cajntul but tlie bulk live on tin proceeds ot 
agrn ultiin and are poor 

Ihe Anfojutm oi ( hahk ans in 1 iisia, all living in citus and 
villagis (lose to tin luikisii fiontnr, numbered aimut 25,000 
to 10 000 but many of tinni sonn say half, togctlnr witli 
two OI fhi(( bishops recditly went over to tlioGieck Oithodox 
(Russian) ( liiiicii, in (onstiiueme of the u n satis f ai tory juotution 
allordcd tin m by tin ii paliiai(l) wlio Ksnks in Mosul rinse 
latter ai enow cared foi by an uk himandiite ol Russian nitioiialit} 
and some Itussian ]in( sis 

Pho (jf/tel Orthodin < s an irpnscnted by Russians who 

losido in norllieni Persia liny have a elnireh at the Russian 
legation in relic luii, ami anolliei uf the Russian eonsniate in 
Tabriz 

The Jhmnn Cathohi.i in 1 dsia huio|icans and natives (mostly 
Armenians) numlxi alMXit time oi loin thousand, and have 
(huiehesin iilnian, lulia, ami A/eibujan, served by inembeisoi 
thchnmli f a/aiist Mission liny also iiave some oijihanages 
schools, and irndn il disiH iisain s, under the e iie ol Sisfers ol 
( harity of St \ met ul ek 1 aul 

1 Hthstanti h uto]>‘ ans and natives ((oiivdfed Armenians 
and Nestoiiaiis) nuinbd about (> »00 llie idigious missions 
iniiiiste^riiig to tinii H|iiiitual wdfan ate 

1 J he Jloud ol loidgn Missions of thi I’n sbytenan Clinidi 

in tlie IJnifed States ol Aim IK a w huh has four « stablishmonts 
in 1 ( rsia Uimii Mime) ISPi Idurui simt 1872 Jabri/ since 
1871, and Ilamadan sinee 1880 llie < stablisliiiients of labii/ 
and Uirnia loim tlie AVestein Persia Mission those ol diet in 
and Hamaelun the haste in Piisia Mission ihe loimet niission 
lias i7 (huuhes, witli 800 eommunuants, 150 hdieuds with 1800 
pu])ils 2 hoHjiitals and 1 dispi nsarics the latte i 4 e liUK lies with 
200 commnmcaiits, 10 sdiools with 680 pu]iils, 1 hospital and 
4 disponsanes • 

2 llie ( hureh Missionaiy boeie ty cstablislud iii Peisia since 
1869 It has at lulta (iiedr Isfahin) a diuidi with 116 com 
inumeanfs 1 sdiools with i78 ]»upils (2 >8 hoys, 220 gills), 2 
lioHpitals ami ) dispdisaiies , in ^ e/d a tlispdisarv in Kainian 
a s( hool with 16 i)U])ils Ihe establishment of the Chuidi 
Missieenaiy SoeieOy is under tlie^ cam of a bishop, who resides 
at lulla and is undd llie bishop of Ijoiidon 

t 'J he» Anglie an Mission wliidi was established by Dr Benson, 
aidibishop of Canteibuiy, and has its woik among the Nestoiians 
in A/dbiuiun 

4 111* 1 ondon Society feir promoting C hrisiianity among the 
lews whieh was established atlehcrin in 1876 and at l^efah in 
and Ilamadiin in 1S89 It lias in rdieran a thurgh with 10 tom 
miimeants and u se hoed with 20 pupils, at Istahan a sehoed with 
95 pupils, and at Ilamadan a small school (number ol jaipils not 
stated) 

5 The British ami horeign Bible Soenty, which was npre 
sented at Isfahan sim e 1S7S, and is at prise lit looked aftei b^ the 
(vhureh Missionary Sex loty 

The Jevs in Poisia nurnbei about 36,000 and arc found m 
nearly all cities of tin eountiy, l)ut communities with synagogues 
ind priests exist onh intho laigd iitios like lehoian, Istuhan, 
\n/a, Shiraz, Hamaeiiin, Ac 

The ^oroaa^rteeiw commonly calk d “ gabrs, mimbcnng about 
0000, reside principally in the cities and villages of \ezd and 


Kerman, and only three or four hundred live m Teheran, Kashan,. 
I si ihan, and Shiraz, some engaged in trade and commerce, bull 
most ot them employed in agiicultural work and gardening 
Tfie ir interests are attended to by a dolej^atc who is apjiointed by 
the Bombay Parsis and resides at Teher^ 

Ihe non Mussulman Persian subjects, iiarticularly thoae in Uk 
provinces, were formerly much persecuted, but since 1873,. wJuit 
the late Shah returned to Persia from his first journey to I< urope 
they have been treated more liberally, and the central authoiilies 
do their utmost to prevent their being persecuted or injiistiea 
being done to them In cities where many non Mussulman 
siibjee is reside, a special official is appointed to protect them , amt 
the Ministry of Justice has a special section, now directed bv t 
g( nth man wlio was educated in England, to look after them und 
see that they are protected against fanaticism and injustice 
Jmtrxictioii — Primary scliools, maktab (where Pcisian and a 
little Arable , suflieient for reading the Koran, and sometimes als<v 
a little aiithmetie, are taught to boys between the ages of seven 
ami twelve) aio very numerous, there being one m many villagt^* 
vvhieli have a population of not more than forty or fifty familieh 
llie St schools are private establishments, receive no airi from iher 
State , and are not under any supervision whatever, and in e on 
sequence many teachers aio inefhcient, children are frequent) v 
impropeily treated, and schoolrooms aio often highly insamtaiv 
The jiaynunt for tuition is very small, vaiying from fourpeiite or 
five pLiiee to ti n pence a month for each child Colleges, madrasah 
(where yexing men are instiuctcd, fed, and frequently also lodge eli 
giatmtemsly) exist in iieaily ivery town Most of them an 
attache el to mosenies, anel all ar(» suppoiteel by religions enelow 
im nts lit teacne 18 are members of tfie clergy, and receive fixe el 
halariis out of the college funds and the cdiieation is piaetieally 
the hame as it was in similai establishments many centuiies ago 
Ihe students are instrue ted in Arabic and Persian liteiatuie 
reli,.,ioii inte rj)retation of the Koran, Mussulman law, logit 
llie tea it philosophy, ami other subjects necessary for admittam t 
to the tie rgy, lor doctors of law, &e , wliilo motforn scitnces an 
m glee ft (I hannlies who have means and do not desiio tlx ii 
e hilelun to bee time members of tlu ckigv, employ piivale tiiteu 
anti seven al liave latterly obtained the services of hnghsh anel 
liemh piofesseirs to odmate their tliilelren, wlnle otlitis send 
their ])e>vs to se hools in h nglaml, 1 ranee (teimany, and 1 x 118*^11 
At lilt 1 tginning of the late Nassir cel dm Miah s rei^n, a publie 
s( hexel on thee lines of a 1 ronch was opened in Tehciuii 

i»i me ill illy with the olqtct ol educating oflietis for the aimv 
but also of mtroduemg a knowledge ol ^^e. stein science ami 
languages and a muustiy ot publie instruetiou was eieatcd at 
the same time Militaiy ami t ivilian te ae heis weie obtained liom 
1 umpe and the State grantoel a largo sum of money for tht sujf 
}>oit ol the establishmeiii Ihe tuition is giatintous, and the 
juipils au elothcel anel j)drtly fed at Government txpense Semie 
yiais liter a similar sehool but on a mmh smaller scale w is. 
equ m el m lal)ri/ After a time, the annual grant for tJio siippoit 
e)l these two schools was rcelueed, and dining tlietenycais 1S90-' 
]900 aniounled to only JL5000 Tht average number ol jiiipil 
was abenil 2 »0 ami until the bogmnmg ol 1899 these two selujols 
weie IfiL emlve stablishiiRiits under the supervision of the Mmiste i 
e>f ] ublie Insti notion Soon after Ins accession m 18% the Shell 
e xpressed a (ksiie. that something more slioulel be demo for ])ublu 
mstrmfiem, and in the following yeai a numbti ot leisiin 
notables formed a eommittee, subscribed considtrable sums ol 
money, and opened semie schools m Teheran and othci places iit 
the beginning of 1898 A year later the new sclioejls, until tluu 

I nnate t stablishinents, were placed under the Mimstei ol Ikiblu 
nstrue tieui Iht ni w schools at 1 eheran liave fiom 1000 to 1 100 
piijnls Much has been and is lumg done foi education by the 
Arinenians anel the Piotestant and Roman Catholie Missiona 
111 IVrsia, but Mussulmans only rareily attend their se hools 
Ihe Alliance Israelite has also o]Kned a sehool in Teheim 
In 1899 tlie Anieriean Protestant Mission had 160 schools with 
4380 pupils, the English Protestant Missions had 5 schools with 
579 pupils, the Roman Cathedu Mission (I azaristcs) had 1 schools 
with 400 pupils and the Armenians had 4 schools and 646 im])il8 
All these schools art suppoited by voluntary subsciiptions iml 
donations, and instruct both boys and girls 

Finance — The fixed revenueB of Persia arc dciived fioini 
(1) regular taxation {mahdt) composed of taxes on lands,. 
fl(Kks, herds, shopkeepers, artisans, and trade , (2) reveniu w 
from eVown lands , (3) customs , (4) rents and leases of 
State monopolus There is also a kind of nregulai 
revenue derived fiom public requisitions, presents, lines,, 
confiscations, iLe , nowadays not producing much The 
land tax, which vanes much according to localities, is 
jmid in money and kind, and should amount on an 
average to about 25 per cent of the yield of the sod The 
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taxation on flocks and herds exists either as a supple 
nientary method of land taxation, or as a contribution of 
41 certain sum per animal, and the tax on 8hopktti>tis, 
irtisans, and trades sometimes takes the form of a \io\\ 
tux, sometimes that of an impost on the prohts of the 
fruits The revenue from Crown lands consists of a 
•certain proportion of the produce, and also \aiics much 
iccording to localities The customs are composed of i 
tiuiform ad valorem duty of 5 j)ei cent ujion mtrchandisi 
cxpoitcd and imported by foreign subjects, as stipulated 
4>> the treaty concluded lx‘tuecn llussia and Persia at 
TiuLmanchdl in 1828, and of a duty \aryiiig from lA to 
ts ]>ei cent u])on merchandise exported or nnjiorted by 
3\ihian subjects Until March 1899 all the customs uirc 
iai med out, but since then an attempt has been made to 
oigani/c them on European principles, with the help ot 
Bdgian ofhcnls, beginning with the two provimts cd 
AzLibuijtiii and Kcim*tnshdh, and, the attempt haMiig 
biiii successful, otlu r jiroMnces ha\e now been taken in 
liand, and it is hoped that the faim system, so lai as (on 
•ctins the customs, may be entirel;y done away with It is 
also intcndtd to introduce other lefornis, eitlui bj ostab 
lishing a uniform ad valoitm duty of 5 per cent upon 
till merchandisi of both Ptrsian and fori ign subjeit^, oi, 
with the assent of liussia, abolishing the pei cent dutj 
iixid by tlie Q'urkmanchai treaty and establishing an 
-e(|Uitablc t irilf I'he i e\ t mies from rents and leasi s of St ite 
anonopolies are dtiiMd from the proceeds of various estab 
JislmiLiits, institution'', concessions, lAi , based out b\ tin 
ifovernment, is, foi instanci, posts, telcgi iphs, mines, 
mint, foicsts, bulks, tishtiics, lactones, cV-t , ind now 
unount to about XI 10,000 jiei annum 

Th( total levenue of Ptrsii, fiom all sources, amountid 
in 187G to ')8, 700,000 ki alls, m 1881 to 50,800,000, in 
1890 to 00,000,000, it is now about 70,000,000 kians 
This would seem to show a steady ininasi, but when we 
<onsKlcrthat the value of the ki in lu 1870 w is neaily 
, and his fallen in couscquince of the great depriiii 
tiou of silver to only 4^d , the total levcnnt really decieased 
liom Xl,950,000 in 1876 to XI, 100,000 in 1900 Out 
<)l the actuil total leveime X3 j 0,000 is repiesented by 
<justoms vnd XI 10,000 by rents and leases ol State 
inono])olies leaving X940, 000 foi m^diit and revenues of 
Orown liiids In 1876 the two latter items amounted to 
about XI ,600,000, while the two forme r wi ic only X 150,000 
jiisb id of X1G0,000 in 1900 AMiile the prieis in kraiis 
of agricultural iiroduce, and hence the ])r()fits of the land 
owneis, and the wages and profits of aitisans and tiades 
am n, wcic in 1900 more than double what they v\ere in 
1870, the miUi'lt, the bickbone ol the revenue, has hardly 
nnereased at all, Ixing 17,000,000 kr ins (£940,000) agunst 
11,200,000 krans (il,600,000) m 1876, and showing a 
deerc ise of ovei 40 per eout in stei ling mono} Anew 
issessiuent of the null it, based upon the present value of 
-tho produce of lands and actual i)rolits of artisans and 
tradesmen, has fiequently been spoken of, and Govern 
me lit, aided by i strong Minister of the Interior and an 
able Ministei of Finance, ought to have no difticnlty in 
laismg tlie nPiliat to its jiroiwr level and the total re venue s 
4)f the country to about two millions sterling Until a few 
3 ears ago the yearly expenditure wis less than the yeaily 
ineomt, and every year a surplus found its way into the 
Shah’s treasury, but lately, on account of the small mdlPit, 
the revenues have not been sufiicient to cover tlie exjieiidi- 
rture, and many payments have fallen in arrear in spite of 
large disbursements out of the leservo m the Treasury 

In May 1892 the Persian Government concluded a contract with 
'the Imperial Bank of Persia, established by Britisli royal charter 
in 1889, for a loan of £500,000 at 6 per cent , repayable m the 
course of forty years, and guaranteed by the customs of Pars and 
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the Persian Gulf ports The produco^f this loan served foi the 
]>aynieiit ot an iiKlemnity to tlie InqioriHl lobacto (WiKiratioii 
which began m 1890 and had to cease its operations inJanuatv 
1S92 In Januaiy 1900 the Ptisian Govt rninent in older to pay 
tin iin aia and start afresh with a tlcar balanct sheet, contracted 
a iitw loan this time through the Banque dcs Prets do Perse a 
Itiissiaii institution connected with the liussian State Ban) 
and tstablishid m 1S90 1 his loan was foi 22^ mdlion roubles 

(£2,100 000) at 5 ]k i tent intinst, guuianttid by all the 
Persian eustoins with the tviiptioii ot thos< ot lara and tlu 
J*ersian taili ]»oits and ujuivablt in the (ouise of stvtiily live 
vears In the contract, whuh was sigiud at St Pctcishuig at 
llu endol lanuaiy 1900 the Vusian tovennuent nmhitook to 
rtdeom all its loniii i foitigii ol*ligiitions (tin 1S92 loan i out ot the 
procLcdsof tin lu \v loan anil not to ctntuut anv otlnr toicigii 
loan hclon tlie lodtmptum ol tin new loan w iLlnmt the eniisc nt 
of the Hussmii hank llie h»an w is at Mift hss If* loi (uniiniH 
Sion and i haigcK the IVisian lovciumtnt thus t(ui\iug85inr 
cent ot the nominal capital oi £2,0i(J0(H) lln bonds < njo> 
tin lull guarantee of the Kussian (lovnnnnnt Jhe }(uil\ 
iliiige loi intiiest and ainorti/atioii, about xi-^i 000 is to h« 
]>aid 111 two hall yeaily iiistalmonls and in tlm cvint ol di laulL 
tin Russian hank will have thought to ( \( u iso dh i ti\ i lontiul 
ot the customs with a mavimum iiunihcr ot tw« nt} live 1 uuquaii 
nuplo;yts When the coiitruit foi tlie in w loan was coiuhuhd 
tho habilitic s ol the Peisiaii (fovorniiunt lor tin halaie c ul the 
lsq2 loan (about £4 15 000^ tcmnoniv loins liom vainms hinl s 
iituiisol pavs and salaius and otln i debts, amounted to over 
£1 500,000 so tint not much maigiii was kit 

' Loid Cur/on sajs tlis't tlie Pcisianaimj, nomiiiall} 
200 000 men strong has an elfcitivc lout ol 10,000 nnn a< tuullv 
snviiig with the coloins Jnsia liad no ngular aimy until 
1S07, when some regiments of legulai iiiiinliy {snrku) wcio 
cnihodnd and diilltu by tho hrst Jicnih military mission to 
Piisii und< 1 (niniil ( aidain Sun u tin n st \ cn othi i iinlitaiy 
missions (two Biitish two lieinh two Ausliian and oin 
Russian) have come to Piisia at tlie uqinst ot the 1 ersiaii 
(lovciiimcnt, and many olhctis and non commissioiud ollmrs 
and even civilians ol vaiious natioiialitn s as Spanish, Italian 
liiiicli Bavatiaii, Austrian, I’nissnin, JJntish, Danish, and Hub 
gaiiaii hav c been i d as army iiistnn tois j he hist sciious 
attcnqit to uoigani/o tho Pc isiau ainiy was nivdi in 1 S 70 whtn 
the second Austiiaii mission, couq>osid ot a lolom I a iiiajoi, tcii 
c aptaiiis and lieutenants, and a haiidm isti i lot med t he Austiian 
Coijis of seven in w battalions ol 800 imniaih A n Ik ol lln 
Austrian ugime still suivivcs in a numlici ol 1 crsians who wcie 
dulled hy tho Austiiaiis as ollut is ol the m vv hattalions lln s< 
new battalions vieit in 1S82 dishaiidid and n solved into tlm 
teiiitoiial eleimnls fiom wliieh they li id spiiiiir^ Jin Russian 
mission of 1879 lias hien the most sneiesslnl and tho oiaihd 

Loss 1(1 biigade winch it foinnd has alw i;ys been end is now 
eoiiimanded hv Russian olhti is The itn n-,tli ol tin hiigade is 
now being i used to about 1500 men, and it will cost £'"0 000 jiti 
aniiiim Tho totil annuil e vjieiidituie loi the uiinv amounts lo 
about i third, oi i little moie of tlu lot il k venues ol tie 
C ov( iiiiinuit 

Ihe PeisiHii (iov( inmeiit ]>ossi ss( s time stiaiinrs, and no otliei 
vessels Ihese aie the litbipolts i(^ist(i(d tonnage 000 PO 
h p built at lliemoilniveiii m 18S1 ainnd with oin 8 > and thne 
7 » cell turn tie steil Ivrup]) guns and stilioiud in the Idsian 
Gulf the tonnage 20 0 li ]> , Inull at Bieinirhavdi in 

1881 and stitioned on the river Katun the Aa^'iir cd tihi a 
yae lit of about 120 tons, presented hv tin (mjMioi ol Russia and 
stationed at P n/eli, tin poit ol Re lit lln annual evpouditui 
lor the navy is about £1500 

MnuraJH and — Peisia j)oss« shos coiisideiahle iniiiti il 

neln s !»ut the abse nee of cheap and easy me ms ol tiaiispent, and 
the scale ity ol luel and water which nievails almost e\ei>whoie 
make any e\])loitaliori on a laige and leninin lative seili iinjjos 
Mhh and the vaiioua attempts which liave hetn made in leisia 
to work mines with luropeaii capital and iiiidei 1 mope an 
Hupeiintendeiice have lx < n Imam lally unsin e e sstul I)( ] ositn ol 
run ores ol copper had, iron mangaiKHe /iiit, nielel, eohalt 
Ae , ahuuuel , but eitlnr tlie distanee liom the dc|)(sils to the 
iieaiest shipping port is so great tliat tlie height to tho jioit 
exeeeda the pnee ot the oie on ihe Kuioptan maikct or the 
diflieiilty ol obtaining liitl and wate r laisen the ceist ol ledueiiig 
the ore to more than the price of tho nn tal iinpoitod fiom 
abroad Tlio result is that tho Persian mining indiistiy is veiy 
small A few inims are worked by natives in a piiniitivt 
HysienileHS manner, and without any great outlay of capital— 
the value of tho plant in some mines the writei lias visited not 
being more than twenty pounds There are turej noise mines near 
Nishapur (for di scriiition of mines, inamier ot working, Ac , see 
A Houtum Schindler, Report on the Turquoise Mints in 
Ahorastinf I’ O Reports 1884, and “ Die Gcgend rwischen Sab/war 
und Mcschhod, Jahrbuchf k k gcol R A H len, vol xxxvi , 
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also E licl/o, Verhandl^k I geol Jl A , 1884, 98), «ever4l 
iiJiiKH in Khorasdn, Semnan, Azerbaijan, and Kerman, 
Home ol had, two oonaidcrMy argentiferoua, in Khoramn, 
ludarv ir (near Sonw in), Atiguran Afahdr (both went of fenjan), 
aad Korttniu luo tl iron at MaanJah in GOdo and JStir in / 
JMuzaacJaiAn tvv ol orpiiiient in Afshdr and near Unma , oiil 
of (obaJt at Kamsiir (mar kasliAn) one of alum m larom (neai 
Ka/v(ii) , and a numbir of loal in the Lar district north east of 
Toheian, and at Hiv and Abyek, north west of Teheran There 
are also many qiianitM ol rook salt, pyjwuin, lime, and norne ot 
xnarhli , alabistir, boapstone, Ao Ina annual rtvonue of the 
Goveruintut Irom the leases, rtnte, and royalties of iiiinoa doi» 
not amount to inon than £15,000, and about £6000 of this 
amount is d( lived from the turquoise mines near Nishdpur 
As the rents and royalties, oxcojiting those on the turquoiM 
imncH, amount to about one hfth ol the net proctfds, it may bo 
estimated that the value of the annual output does not exuid 
£50,000, uhilo the intrinsic value o( the orts, particularly those 
of lead iron, cobalt, and nickel, which havt not yet been touched 
cm be eHtiniated at millions Tlioio an al o some very rich coal 
aiams in eastern Pcisia far away on tho fringe ol the (hsert, and 
under existing conditions (piitc valm less Ihe richest dejiosits 
of iinkel, colialt, and antimony ores are also situated in localilus 
where there is little wat( r ami the noarest usi ful fud some 
hundred miles away Aunb rous alluviai strata Jiavi hecu dn» 
coveted in vaiious localities hut evciywhcie the scarcity ol water 
has been a bir to tin ii being exjiloited with profit A iich 
uajihtha bcaiing /one hti etc lies liotn the 1 uiistiin hills iiiai Kti 
mitishih on tin north down to the i cisiaii Gull m tho south 
(ornpitfiit MigiriMiH and spcciahsts liH\e dcclarul tint boiings 
in the lliklitiaii lulls west ol SiuishUr, would gno excellent 
re suits, hut liie diflicult hilly country and the total absence of 
roads as well as the antipathy ol the inhabitants of the district 
would make the tiansjiort and ostahliHlimoiit of tlie iicccssaiy 
plant a most diili< ult matter 

Aifnt ultiLic — Wheat, barley and nco iro grown in all districts 
the two former up to eonsidciable altitudes (8000 feot) the last 
wherever the water supjily is ahundaiit, and in iiintr Pcisia 
generally along iiveis and all thne are largely evpoited 
The most important rut growing distnctH which produce inoio 
than they requiie lor local consumption and sunply olhoi dis 
tnots or (xpoit great qimntitns an Astribad, Maziiidaiun, 
Glhiu Venvnuu (neai Icheivii) 1 eiij vim lu ar Islalian), and some 
IcKiahtics in lais and A/erhaijin icas, b< ans lentils, gram, 
iiiai/e millet, are also universally cultivitcd and exported in 
not inoonsiderable ((uautitics liom Die IVisian (lull poits to 
India and the Araliian coast The Persian fiuit is cnctlicut and 
abuiidaut, and latge c]uantitios, ])nn(ipal]y ciiicd and called 
khuakkhdr (dry liuit), us <[iuiicos jt(tt<h(s apiKots, plums (ol 
several kinds), raisms ligs, almonds jimtuchios walnut , and 


dates (the last only from tho soutli), as well as oranges (only 

flora the Caspian provinces), are exported Kothing is being 
, done to jwpnne the vine, eud the I’ersian wines, until recently 
/ o/ noiJd mde reputation, are yearly getting thinner and poorei 
^ The phy Uoxera has done much damage Cotton is largely grown, 
]»niiti]ially in the cciitial districts and Khorasdn, ancT feoxne 
qualities aio excellent and command high puces in the European 
markets 12 4P0 tons of raw cotton, valued at £884,013, were 
exported to Russia in 1897 Ctood hemp grows wild in Mazan 
daran lolwicco ol two kinds, one tlic lumbaku {JS leohana ptrma, 
Lindl ), for water pijies, the other the itUun {N^xitiana ruattca, 

L ), lor ordinary }>ipcs and cigarettes, is rauc h cultivated The 
tumbaku foi export is chielly produced m tho central districts 
round alioiit Islahdn and neai Kashati, while the turabakd of 
Shira/, Tessa, and Darab in Tars, considered the best in Persia, 
is not much a]>prcoiat(d abroad Tutun is cultivated in Azer^ 
biijvn, mar Urmia and other places near the Turkish frontiei, 
in kurihstiiu, and, since 1875, m tho district of Kisht m Gildn 
J he cultivation of popi>y lor opium has greatly increased since 
1880, and it is cstimatid that the annual pioduco oi ojuum now 
arnounlK to over 1000 tons ol winch about two filths is cousunied 
and sniokid m the (ountiy The principal opium producing 
districts arc those of Sima/, IsiahAn, Yc7d, Kerman, khorasan, 
Hnnqiid and KunianshAli The value ol the silk produced m 
Pcisia in the Mvtns was £1,000,000 per annum, and decreased 
111 cons«qiuncL of silk wonn disease to £i0,000 in 1890 The 
quantity jiroduccd ih now again increasing, and its yearly value 
IS estimaUd at £>50 000 U1 oil yielding plants the castor oil 
j»lant hisanu, liiisKrl, ohvo arc cultivated, the last only in a 
Mil ill dibti u t soutli ot and near Resht Very little oil is exported 
'1 ht potato not v< t a staple aiticle of food, tomatoes, celery 
caulillowei, artichokes, and othci vegetables aie now much raoic 
Liowii than foimerly e hiclly iii consequence ol tlie great influx eif 
ruroptaiiM, who ire tho principal consumers, diinii,^ lecciit years 
Hoitieultiir© has much improved, thci Shah and seveial princes 
and nobh s retaining Tiiropean gardemis, and semie gardens at 
lehei in have shows ot flowers v} mg with the pi etticst in Europe 
Horsts, niuhs and donkejs formeily cxpoited in great numbers, 
aic at jinsent nut \ciy abundant and their i»rieis have risen 
mueh binu ISM) Some nomad tubes who owned many brood 
males, and yearly sold hundreds ol liorses, now hardly possess 
Hulhcient animals lor their own reouiiements Tiic scarcity ot 
amin ils, as we 11 as tho ebarness of fodder is one of the causes ol 
the doarne&b ol tiaiiH})oit, and fioights have iisen on the most 
frM|uontcd roads from 8d per ton mile in 1880 to lOd , and even 
IJd , per ton mile now 

The following table shows the average prices of staple articles 
ol food and nKtssaiits at Tdiuan as they wire m 1880 and in 
Aptil 1900, and then appaunt and real inticascs per cent lu 
lotal cumiicy and sttiling — 





Av III 1 1 

Hi 0 ISSO 1 

I nte in Apnl 1 >00 

j Increasp pi r ef nt 




I o< ll 
rurr luj 

Sleilliv 1 
1 knin- i»(l 

I 0( ul 
curn ric} 

St« 1 Iln,^ 

1 1 ran = 4 pi 

Apjuiicnt 

Ikal 




1 t UlH 


(1 

kiaiiH 

K 

(1 



Win it la I kharv ii (610 ll») 



10 

22 

6 

255 

102 

0 

750 

‘15*1 

Ibirli y 


1 

JO 

1 ) 

0 

160 

04 

0 

700 

127 

Kic( 



75 

56 


400 

100 

0 

4 n 

184 

( lian o il 



10 

22 

6 

87 50 

15 

0 

102 

55 

( oal 



16 

12 

0 

50 

20 

0 

212 

66 

Tircwoiwl 



12 

U 

0 

28 

11 


m 

21 

Ri( lul pii niann {(» ' lb) 



40 

0 

M ! 

2 

0 


400 

162 

Mutton 



1 60 

1 

m 

7 

2 


117 

111 

IUm t 



1 JO 

0 

4 

1 

71 

ill 

77 

L In os( 



2 00 

1 

6 

f> 

2 


200 

60 

Atilk 



50 

0 

H 

2 

0 

n 

100 

111 

( larilu d butt* i 



8 00 

2 

J 

12 

4 

9)» 1 

100 

111 

\V all i nu Ions 



10 

0 

A 

bO 

0 

^10 

500 

222 5 

Sweet melons 



to 

0 


2 

0 

9/ 

506 

255 

M9j I**'''' 

( rapts 



10 

0 

A 

1 20 

0 


1100 

1 g^s (pti 100) 



2 00 

1 

6 

9 

1 

7^ 

150 

340 


At tho lowest cstimatt it mu^ bt sud toi all Piijpia that while 
wages since 1880 luivi nstn in the pioportioii ot 5 to 10, the 
prices of btajili artii ks of food havt gone up fioni 5 to 11 

Foreata ami Jimker iimher fiom tht forests ot Ald/andaruu 
and Gilau has bveti a valuable ai tide of t x port for many yeais 
and since about 1870 largt quantities of boxwood liavc also been 
exported thence , in some years the value ot the timber and box 
woihI expoil^ed has evceidcd £50,000 This value represented 
about 200,000 box trees and quite as many others Much timbci 
is also used for charcoal burning and occasionally largo parts of 
loiost are burned by the people in order to obiaiu clearings for 
the cultivation ol rue The uestriictioii of the flu*ests by ttmber 
cutters and diaicoal burners has been allowed to goon nneberked, 


no plantations hive been laid out, and nothing has been done 
for forest coiisei v atiou Imlisc i iniinate cutting has occasionally 
been confined within ceitain bounds, but such rcstiictions were 
geutially uthei ol shoit durition or made for the convenience and 
profit of local goveinois The oak forests of KurdistAn, LunstAn, 
and the Bakhtiari district are also being rapidly thiumd, and the 
time IB not far distant when there will be no traces left unless 
tho Government oieate a forest department with proper regula 
tiona and bye laws A small step in the right direction was 
made m 1900 by engaging the services of an oflicial of the 
Prussian foiest department » but unfortunately, b^JTond sending 
hmit to inspect the Maraudardn forests belonging to the Crown, 
and employing him to lay out a small plantation in the Jajruij 
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YUlley, oMt of Teheran, nothing was done The inotiopol> for 
outting and exnortmg the timl>oi of the Mdzaudardii iorests is 
leased to a Greek hrm established at Baku, and the rait has hten 
paid in advance for some years Boxwood has become scarce 
Ihere are many kinds of good timber vulding trees, the best 
known being alder (Alnus yluUTWsa^ Wild , A barbatut A cordi 
fotiay Ten ), ash {Fraxinut ixcdsnort L ), beech (J*agus ^ylvattca)^ 
elm mimuB campeslns^ U V pedawnlaia)^ wych elm 

{(/tmus montaria), hornbeam {Varjnnus betufwi, I ), juniper 
{Juniperus exielsa, J cottunumSf J sabiiui) majile 
Boiss , A campesfre^ A pseudo platanus^ L ), oak {Quatu'i 
hallntat Q castanecefohny Q scssijhrta^ Q pedunculata)^ walnut, 
nettle tree {Cdtis amtrahs, L ), Siberian elm {Aclkova rreuata 
Spach ), and various kinds of poplai Pipe sticks, from the wild 
chony tree, are exported to lurkey Considerable quantities of 
gums, exudations of various plants, drugs, and djes, some of 
them produced only in Persia, are gaihered and i xjiorted 

ixsherus — Along the shores of tm Ikrsian Gulf fish is a staple 
food but the Crown derives no nvinut fiom the hsheiics then 
The hsheries of the 0a8)nan httoi al were leased to a Kussian firm 
about 1870 at an annual rent of £16,000, and most of the fish 
goes to Russia Tlie fish principally caught aio the ag vuiJU 
(dogfish), sturgeon {Acipenser huso), which gives the caviait 
the suinrn (sheat fish), oi siluio {Sdurus glams) , and the A^id 
luihi, a kind of salmon {Sal mo sylvcdicun) In inner Pirsii 
fish aie scarce Theie aio a few carp and loach in the canils, 
and salmon trout and mud tioiit abound in some mountain 
bti earns 

Manufacluics -Of the articks nuntioiKd undti this head in 
the ninth edition (p 625) onl^ carpets, shawls, woolh n and cotton 
fabi ICS, and silk stuffs art of impoi tanco Carpets may be divided 
into three catigoiies (1) Kali, with a pile, and <ut like plush , 
(2) gvUm, smooth , {^) nimcuh, felts Oiilj the two first arc c\ 
poi ted Tlie Kdli and its smallct si/cs c ilUd Kahohih (in Km ope , 
rugs), are chiefly made in leiahan Hultiindbad (Irak), Khoiasan, 

t/d, Kcruiin, and among the nomad tribes of southern Piisia 
hiom the two first mciitiomd localities, where two British firms 
hive been cstvhhbhed foi many years, groat cpiantities, valued in 
some yeais at £100,000, find then way to luiopean and Ameiican 
iiiaikets, while rugs to the value of £10,000 per annum arc e\ 
poitod from the Persian Gulf poits Of tlie seeoud kind gihm 
(used in Kurope for cm tains, hangings, and chan covers), considei 
able cpiantities are exported from hhushtei and Kurdistan Shaw Is 
are inanufacturi d in Knniau and Meshed, and foim uii aiticle of 
export, pnneipailv to Turkey, and some of Keimdn aie quite 
etpial to good Caslnncre shawls Woollen fabnes are maim 
faetured in many disiiicta but aio not exported Coaiso cotton 
stutts, chiefly knbtU, aio manufactured lu noaily all distncts, but 
not exported, but cottons, called kalamkdt, which aie Man 
Chester goods that have lioeii block printed in colouis find their 
way from Isf ihun and Koniishch to foreign maikcts Of thcgiw it 
quaiiiities of silk labni s niaiiufactuicd in Peisia, piiiicipally in 
Khoiasdn, Kashaii, and Ye/d only a small pait is exported to 
I uikey and Afghanistan In the e nviions of kashuii and iti bars, 

< hie fly near Maimaiid, miuh rose watei is made, and a cquisidir 
able quantity of it is exported hy way of Bushiro to India and 
)a a Attempts have been made to start manufactures, su)> 
ported by foreign cajutal and eonduettd by foioigntrs, but 
lie arly all hav o resultea iii loss In 1879 the P< rsiaii Qovi mint nt 
was induced to spend £10,000 on tlu trection of a gie factory iii 
Teheran, but work was soon stoppt d for want of good coal A le w 
years later a Persian bought the factory and plant for £10,000, 
and made them over m 1891 to the Compagnu Gt^ikrale pom 
1 Fclairago et lo Cliautfago en Peist, which, alter bringing out 
much additional plant, and wasting much capital in trying foi 
some years in vain to make good and cheap gas out til had and 
dear coal, clostd the factory In 1891 another Belgian eoiniianj 
Society anonymo dcs veirenes natioiiahs de Perse, opened i 
glass factoiy in Teheran but the difficult} of obtaining the law 
material cheaply and in large quantities was too great to make it 
a paying concern, and the faetory had to be closid A tbiid 
Belgian company, Soci6t(5 anonymo poui la fabiicatioii du sihh 
on Pel so, with a largo capital, thou came to Peisia, erceted a 
magnificent faetory with tlie best and most modem mac him iv 
obtainable, and began making beetroot sugar in the winter of 
189i> But, like the gas and glass com panics, it found thciost 
of tin raw raatonal and the incidental expenses too great, and 
eoas(d its opciations in 1899 

Commerce — Iho total annual value of tlic expoits and imports 
may safely be estimated at ten million jiounds sterling Ihc 
c'stimatod value of tho imports and exiiorts is uiiived at by con 
sidcrmg the amounts received by the Government from tho 
faimers of tho customs as equivalent to 4 per cent of the value 
of the imports and exports, and allowing 20 per cent as profits of 
tho farmers The following table, compiled from the Statesman $ 
Year Book, shows the farm towtiey received by the Government at 
intervals for the years 1879 to 1899, the estimated aihounts |>aid 


annually for customs, and the estimated value of tho imports and 
exports, obtained by taking the average of the duty at 4 per cent 
advaloiem 
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KstiymiUil 
Value of im 
ports and ex 
l^rts avtrajkt 
duty taken at 
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___ 
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As has been alieady stated (sCo ‘ Iiname^, uipta), the eiistuiiiK 
ehpirlmcnt is being icoi gam /< d tin farm system has been abol 
ished in two piovmees since MaKh 1899, ami (bee it suit has been 
liighl} satisfactoi y , the riew systlin is to he introduced into all 
the provinces 1 lie now ad ministration estiin ited tho m t lue ipts 
for 1900 01 at about £100 000, but in this amount Were in 
eluded the transit dues levied in the interior and the gate dues 
(octroi) It vied in all jinmipal towns, amounting fo about 150,000 
these should he dedtuieci from the* total reeeipts, and the u 
mainder (£250,000) would then lepiesent tho amount of customs 
reteivedon imports and exports Cahulating tlie customs at a 
little less than per ce nt , tlie total value of the imports and 
exports would amount to £9,500,000 or £10,000,000, wfiich may 
safely be takem as witliin the mark, while the valim of the 
imports and exports ma} bo put down at not Joss than £7,500,000 
lo £8,000 000 for 1879 to 1892, and sime then at not less than 
£8 500,000 to £9,000,000 

ihe expoit and impoit trade may bo eonsideiod, in relation to 
tho frontiers, under foui heads 

(a) Northei n ]fionii( / T his extends for a le ngth of about 1300 
miles fioiu iioai Maku lu the west to the Afghan frontiii in tlie 
cast, and comprises ihe Perso Iraiise am ajsian frontier, with Julia 
and Astara as prineijiul stations, tlie soul lie rn ( asinan shore, with 
the piincipal poits I'Si/eli (Reslit), Mishlied i Sar (Barfiirfish) and 
Bander GtiS (Astiabad), and the Perso I raiise aspiau frontier^ 
with a larnagoable load crossing it north west of Meshtd 
between kuchau and Askilbid, and an easy load from Meshed 
eastwards, md Serreklis, to Turkistan lor Die expoits and im 
ports on this frontier the Russian custom liouse le tin us give trust 
worthy figures, and show tliat then value ext ceded £2,500,000 in 
3897 

(/>) Jf edern J umficr — hor tin tiade on tins fioniii r a line of 
about 750 mihs from M il u in the noiih to Mtihamrah ui the south 

the only returns trustworthy as to quantities, hut fiequeiitly 
understating' values an tliose made at Trebiifond loi tlie niei 
chaiidise winch pasScs tliat port in trail nt to and fioni Peisiu Of 
the great trade on the Kcrm lushah-liaglidad road ami numerous 
other roads crossing the Iroiitn r theie are no re turns J he value 
of transit tiodo at Trtbizoiid to and from Persia, in thousands of 
pounds stt rliiig is shown in the following Uhle — 
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Allowing for iho unde rKtatemeiit of the values of tho imports 
hy the iVcbizond route , and adding the value of the trade on tho 
Ktrmanshah-Baglidad route, (stimated in 1898 at a mimiiimii 
value of £750 000, and that of the lively trade which is earned 
on between Persia and Asiatic Turkey hy many other routes, wliieli 
jiiay be estimated at a minimum of £250,000, a total value not 
fai sliort of £^,000 000 is arnvod at foi the exports anel imjiorts 
hy way of the w( stem fionticr, and more than one tliird of this is 
in Biitibh hands 

(t) Southern J rontirr — Ihis is formed by a eoast line of about 
1100 milts in length from Muliamrah iii the west to British 
Baluchistan in the east Tho export and im}»oit trade passes 
through Muhamrali, Busliiro, Lingah, Bander Ahhasi, and many 
smaller ports, but only tho hVst four are mentioned in tho eon 
sulor reports Many of tho figures given m reiports arci 

hosed on information which haa lieon ohtaim d from enstora house 
officials, and do not give the true values of tho exports and 
imports Tho value of ex])orts from and inqiorts into Persia by 
way of Persian Gull according to British consiUar roiiorts, 
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111 ihouMndt of poumlP stoihng ib hIiomu lu tho following 
tttliU — 
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111 oirUr to arrive ut tho value of tlu total trarh on tho Houthcrii 
fionticr, there nhould ho added to th( value h given in this 
tahlo u coitain iierooritagi loi uiuhistated valiUH of exports and 
luipoits at tho four ports and a considerahlo bum for the tiado of 
tlio small ports wlin h aio not nu iiliontd in tho (onsular rtpoits 
'1 ho value of tho total trade on the southern iionticr vmU then no 
doubt bo found to ( \( m d Al 000,000 

Iho trade at tin loui ( nil poiU was distributed mainly as 
follows in 1900 
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(d) lasffm J^ronlur Of the trade on this fiontier which 
s( palates J*orsia fioni Afglianistan and British Baluchistan and 
lias a length of about 900 miles tlure an also no comph to rctuiiih 
and only since 1892 tin Biitish consular icpoits show tho value 
-of tlie trade between Me sin d and Afghanistan as obtained fioni 
Persian ofHoials, and epiite le^euitly that of tho tiado on the 
t^iii tta-^Nushki Sistaii Mesind load Tlie value of the exports 
and imjioifR between Meshed and Afi^h inistaii was jL 18 000 in 
1S92 123,000 in 1891 and also in 1891 X21 000 in 1895, 

t21 000 in 1896 and i. 29 000 in 1S97 Ihe value of the ex 
]»oilsand imjKuts ove 1 the caste in fioiitie i piobahlymueh exceeds 
jllOO 000 per annum 

1 roni the figures given in the above tihks the value of tho 
exports and imports at the present tune may he estimated as 
•follows “ 



I sports 

Ini ports 

1 I lOpOl 

1 otal exports turn ( v 
uitd iiiiiMnts polls to 

1 impuits 

Northern fiontiei 
Western , , 

Southern , 

Lustoi li , , 

£2,000 000 
900 000 
1,300 000 
50 000 

£1,800,000 
1,100,000 
2,500,000 
30 000 

£J 800,000 
2,000 000 
4,000,000 
100,000 

100 90 
100 122 
100 ltd) 
100 100 

Total 

£ 1 430 000 

£3,430,000 

£9,900 000 



Aeeoiding to this cistimate, the piojiortiem of ixpoits to impuits 
lor all I’eersia would he 100 111 hut I onni {}*Lr8ui ht onomuUt 
>p (20-321) thinks that the balance of tiadu is in iavuui of 
V 1 sia 

V\ hat are the oliiof inn>orts and exports in the various districts 
vrill bo seen from the table in the m xt column and the jiaiagraph 


which succeeds it At tho foui Gulf ports the trade in 1900 
was maiuly iii the following articles — 



V Urn* ill 


Naltifiin 

Imports 

IHiunda 

Exportn 

IKmndii 1 

Bterliiif, 1900 


Kterliiig 1000 

Cottons 

697,760 

Opium 

348,310 

Pearls 

214,274 

Pe arls 

727,447 

Tea 

196,191 

( ram 

89,982 

Dates 

4t,916 

31,277 

bruits 

85,551 

Woollens 

Mother of pearl 

25,388 

Sugai 

207,997 

Gaipets, Ac 

77,057 

Wheat and floui 

2 <6 482 

limbci 

28,175 

Coupe 1 Ac 

07,0 J8 
4'),997 

Dates 

27,916 

Indigo 

lohacco 

28,175 

Goflec 

(7,742 

Gums 

68,919 

SptLlC 

490,516 

Specie 

368,387 


Ihe prohibition against the importation of arms and ammiiiii 
tion that has been in existence since 1881 is only spasmodically 
e iiforeed and in 1897 they found their wav tlirough the Gulf poits 
to tlie value of £132,018 , the import in 1898 was nil 

l^roiii tiic (»ulf ports, excluding Muhainrah wheat to the value 
of £84,100 was oxpoited in 1898 At lahrir in the year 1898 99 
the total im poits were valued at £682 310, me hiding Manehester 
shiitings and ])iint(d cottons £(76 000, sugar from Kussm 
£81,600 tea fiom India £68,800 , cloth and woollen goods liom 
>urope £37 200 silk stuffs and velvets fiom l<iance and Gti 
many £33 400 and hahtidashiiy fiom Germany and Austria, 
£28 000 J ho exports amounted to £219 9(0, mcltidiiig diiecl 
flints (laisms and almonds), £72,000 , caijeet*' £50,000 (hut trust 
we>ith> piivate iiiformatmn makes it £83 000) sliawls, £20,000 , 
and nitive silk, £11,000 In the Resht elistnct in 1896 the ini 
jioits v-id Baku were valued at £812 053 and included sugai, 
£614,(11 , tissues £81 400 silk woiin seed £67,200 harsilvei, 
£(0,000, and |etroleuni £13 000 lliu exports to Russia iid 
Baku amounte d to £ (0 > (42 amongst them hung iiee £177,220 , 
liuits, £J2 (30 law cotton, £40,710 , and tea £(1 890 The ex 
poll of silk of all kinds fiom Re slit, piincipallv i/et Kernnnshvh 
Baghdad haidlj any going to Russia, was valued at £116,280 m 
1898 J?rom the Caspian littoral the cxpuiteil fish to Russia in 
1897 vvas £81,427 Along the whedo noitliern fiontioi tin imjeoit 
of cotton goods from Russia in 1898 was £320 000 (in 1897, 
£120,432) , of glassware in 1897, £(2,001 of sailcloth £26 04 ( 
of china, £21 0 0 the exjeort of iicc in 1897 amounted to 
£3(0,489 of cine d fruit to £44 ( 902 ofeotton to£(00n4 and 
of live stejck, to £38 9(0 Tlie trade of Jxboiasan thiougb jMtslud 
in 1896-97 was imjiorts from India hv Bombay and Binder 
Ahbasi £89 347 from Russian teiritorv £92 347 tliiough 
Tuikev, £19 710 fiom Afghanistan £6206 expoits to India, 
£19,081, to Russian teiriLory, £80,320, to Afghanistan, 
£13,073 

Shippinq and ^axiqafion — Slnpping under tho Peisian flig is 
restricted to vessels bolongmg to the Peisian (rulf ])olt S«»me 
of the laigoi ciatt, which arc called huqlah and vaiy from 30 to 
>00 tons, ciny niorehaiidise to and fiom Bombay tho Malabar 
coast /anzibai Ac wliile the smaller vessels cilKd haqatah 
and mostly nude 1 20 tons arc employed in the coasting traeli ami 
tho peail tislieiK s on tin Arabian coast No rctniiiH as to tho 
iiumoer and tonnage of the native craft are availahh, but it is 
ebtimatcd that tin foui pnmipal ports and tin many smaller 
ones (as Mashur, Hindi m, /aielfn Dilum, Kig, Kongun laberf 
Kishm, Hormuz Ac ) peisscss at least 100 hnqhih^ and scviial 
hiindied bngaxah^y be sides a laigt numhii of small boats riio 
following figures liom British consular lepoits show tin total and 
British shipping in thousands of tons (indueling both eiitiaines 
and e h ai ancles) at the loui pimcipal Peisian Gulf poits m 1891 
and 3898 — 



1891 

1S98 1 

Port 

Total Ion Tinge 

Britiah Tonnage 

Total lonnagft 

British Tonnage 


Elite red 

Cloaitd 

EnU rod 

Cleared 

Entere d 

Cleared 

Fntend 

Cleareii 

Bushire 

132 

" 151 

148 

148 

112 

97 

99 

85 

I ingah 

208 

219 

167 

181 

125 

76 

102 

58 

Ahhasi 

93 

90 

86 

83 

87 

86 

79 

79 

Muliumrali 

76 

79 

71 

74 

100 

82 

91 

74 

Total 

on 

539 

472 

486 

424 

341 

371 

{ 296 


As most of tho pearls obtained on the Arabian coast of tho Gulf 
are brought to and oxixirtod from Lingah that port has more 
native shippuig than tho others It will bo found from tho figures 
111 ihe last tabu) that tho British shipping amounted to 93 3 per 


cent of the whole shipping at Miihamrah, to 90 2 per cent at 
Bushiro, to 78 9 per Cv.nt at Lingah, and to 90 5 per cent 
at Bander Abbusi or to 88 2 per cent of the total shipping at 
tho four ports The percentage of foreign shipping other than 
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British IS very small in the Persian Gulf All the shipping 
4)11 the Caspian is undet the Russian ilag^ and no ittuins ot 
Arrivals ana dejiartures of \ easels at the Persian jiorta exist, but 
seeing that the \alue of the mtrthandiae most of it hulk> 
•exported and iniiiorted trom and into the Persian ])orts of 
Kesht, Meshed iSai, and Bandu i Gez, and tlio Russian poit 
ot Astara, which supplies a groat jiart ot Arerlwnan, exceeds 
A 2, 000, 000, the shipping must be very oonaidtiable liussian 
Atatisties for 1897 give foi Astara 77 vessels (70 steamers) with an 
Aggregate of 4J,101 tons entered, and 272 vessels (240 stcaiinrs) 
with 88,011 tons cleaied The British consul at Resht in his 
report dated 8rd Maich 1892, reports 49 steamers with an aggre 
gate tonnage ot 16,702 as plying lx tween the Russian and Poisian 
jorts of the Caspian but be omitted 8e\oral steamers tlun 
already plying and many more have been added biiiet Two 
•or three llat bottomed sailing vessels iiaMgato the lake ot 
Urmia in north western Persia, tarrying mtrehandisr , pnneipally 
iigiieultural produce, tiom the wt stern and south wcsttrii shous 
to the eastern for tlit supply of T ibriz The navigation is a State 
monopoly and leased out for A250 per annum 

Internal Communications — 1 Aonds — Mr A Hot/ head of 
ft commereial hrm long established m Peisia, wrote m a papti 
eonimunicatod to the Society ot Arts and ]»ublishtd m the 
soeicty s Journal of lOtli Maieh 1899 “It we considor the puseiit 
means of convtyaiict, it is ludotd astounding that a country of 
About 616 000 square mihs, without navigable iiveis, but in 
habited by 9 000,000 peoiile who an remarkable tor their intclli 
jginco and industry should have to eaiiy on its toicign trade and 
Kical trathc alon^, mule ti veks, the like of vvhieh aio hardly to he 
met VNith in any otin i paitol the world, hovvevei haekward The 
jmses betweon the (»ult poits and the Persian ])lateau aie in the 
same (ondition as Hiiodotiis desciihed them and as they wcie 
found hv Mauo Polo and Ins innumerable sueeessors With the 
4 veeption of toui shoit roads having an aggiegate length ot less 
than SOO mihs, all tin loads of the eountry aio as Natuio his 
made them — iii other vioids iin le mule tiaeks, cainageahle in tin 
j)laiiis and duiing tlie diy season, hut totally unlit lor continuous 
wliei led trathe during all s< asons and in the hilly distiiets olUn 
so dittieult as to cause much damage to goods and the animals 
4arr}n»g them lln four exceptions au - (1) R<sht-kaz\in- 
1 1 In n u, 227 miles (2) reheiun Ivom-Sult in ihud, 160 miles (1) 
Me sin d Ivuc ban Askabad 150 nubs, 30 ot which on Russian 
tcriitoiy , (4) Islaliun Ahv i/, 280 niiUs The lust ot these loads 
<onsists of two seetions Kesht Ka/vin, 115 miles and Kazvin 
Iclni in, 92 miles llio lust scetion was constuntccl in 1897-99 
by a Russian eoinpaiiy in virtue ot a contossion which the Poisian 
i oNcinnient granted in 1891 and the second boction vsas ton 
stun ted 111 1878 79 by tin Ikisian Ooveinment at a cost ot about 
X2I) 000 eeded to tin c one essionnaire ot the fust soctnui ill 1896 
and n j»airod and paitly loeoiisiiueUd by the Russian company in 
1898 99 Both sec lions wcic otlieially oj)cin d to trathe m August 
1S99 Tho<a[utal ot tin o«mipau> is 2,200,000 rouble s (A2 11 110) 
•«)l whic h 1 700,000 is in shaic s taken by the jnihin , ainl 1 500,000 
in dehentun s taken by the Russian Coi c innn nt, wliich also 
^uaiantecs n per cent on tlio shares About two tliiicls of the 
capital has been exi)tndLd on eoiistiuetion Jin company s 
in c no IS derived fioin tolls h Mcd on v< hieles and aniinilb using 
ihe road Tlnse tolls iie at picscnt v< ry hi^li, hut will ho 
Kclucid by 15 pei cent in 1904, and by anolhti 10 per cent five 
yeais later It all tin tiade between Russia aiidlelnrin wore to 
juss over this road, tlie tolls would no doubt pay a fair dividend on 
the capital but quite 40 pc i ec nt of it gcx s by way of the i ehcruii- 
Meslnd i Sar loiite vvhie h is much shoiter anel has no tolls 

Ihe see Olid road rclieian-kotn Sultanabael, 160 miles also 
e onsists ot two Sections tlie> first, Tehcraii-kom 92 miles, the 
4ithei koni-Sultiiiahiid, 68 miles The hist seetiun was con 
btiueted by the Persian Coveriiinetit in 1S8 5 at a eost ot about 
XI 2 000, imiehased by tin Imperial Bank ot Peisia in 1890 fe>r 
X10,000, and rec onstiueted at a eost ot about X 15 000 llie 
sceond section tornnd pait of the “ Ahvu/ load eoiieession 
whieh was obtained by the Imperial Bank ot Peisia in 1S90 with 
the objeet ot connecting Tchciaii witli Ahvaz on the karuii by a 
direct cirtroad nd Sultanabael, Buriijird, khoircinabael (Luns 
tun), Dizful, and Shush ter 


^ By article v of tlie treity of Oulistan of 1813 eontinned by article 
viii ot the treaty of rurkiiiunehai of 1828, it was declared that Russia 
ftloue should have the right ot luamtainmg vessels of war on the 
aspian and that no other Power should fly the military flag on th it 
sea , and by a decision of the Council of the Russian empire pub 
lished on the 24th November 1869 the establishment ot companies tor 
the navigation of the Caspian except by Russian subjects and the 
purchase of shares of such conipauics by foreigners were prohibited 
iJsfatf Paperst vol lx lit 925 ) 

* There are a few miles of roods m the immediate neiglibotirhood of 
Teheran leading from the city to royal palaces, but not of any com 
mcrciol importance* 


The thud cart road, Meshed- Askabafl, 120 miles to the Persian 
frontier, was constructed by the Persian Government in 1889-92 
in accordance with article v of the khorasAn Boundary Con 
vention hetwfcn Russia and Ptrsia ot Deeeiiiher 1881 Ihe 
Persian set lion eost XI 1 000 

The fourth road Isfalun Aliva/, 280 miles, is the old mule 
track providtd with some bndgis and inipiovid by tneing it ot 
houkh is and stones Ac at a total tost ot X5500 Ihe tontt ssion 
lor this road was uhtaimd in 1897 by tlie Baklitiaii chiefs, the 
iietessary cajfutal being advaiutd by an hnglish tirm at 6 per cent 
iiiUnst, and revtnucs being dtiived liom tolls levud on animals 
liassing with loads 

2 hailuaif^ Pirsia possess only 8 miles of railway and 
6^ miles ot tiamway, both run ly a Ihlgian (onipany Ihe rail 
wayeoiiMstsot a siiij^h line, om iiutn j^iugt tmm 1 hcraii to 
Shah ahdul A/im, south ol lelorm and ot two brant h lines 
w Inch coniiet t tin main lino with sonu lim^ston quarrn s in tin 
hills south cast ot the city Ihe tiamway al o is i ingle lino of 
one metre gaUf,t, and huih thiough oine ol the |uinoi]uil stmts 
ofTrlieiin Ihekiifjthol tin main lailwuy lim is 5^ links that 
ot the hiaiiehes 2^ The main line was optiml in 1888, tin 
blanches wtio tonstruetid in 1891, and the tianiw ly starttd in 
1889 The eipitil now iiivesUd in this inttipiisi and hugely 
sul)M iilicd ioi by Russian ( ajutalists, amounts to X 520 000 Thin 
ait also oidinaiy shales to the amount ot X200 000 put down in 
tin f onipany s annual hakim e shttls as ot imvalut Thegtinral 
opinion IS that il lliissiiin capitalists had not h< on interested in 
tilt cntcrpiisi tilt company would Inivt ln|uidat(d long ago (On 
iiilways 111 Persia the many conetbsions granttd by the Per i in 
Govtrnmcnt and only one having a usult, ehaptor xviii ol Loitl 
Cl 1 ZON s Jersia [vol i pp 61 i-6l9] and on tin Belgian eiiit i 
I»rise, IouiNi8/« J asia Lionomica [pp 1»>7 158] maybe lead 
with guat advaniagt ) 

PoHts Down tt) 1874 the postal sysltni was in the hands 
of an oHicial eilkd thapunhi, who was tin lieotl fariin r 

ol the iiost or t/nijah s, and kttois and small jmrtcls wtie eon 
vtytd l)y him ami his a„t iits at high anti aihitraiy iitts and 
VMthout any rt sponsibility Jin t stahlisliim nt ot a rtgiihii 
jiost v\as oin ol tkt it suits ol tin 1 ite Shahs Inst visit 
to liiirope (187 ) Jwo oMitials of lln Austiiaii }iostal dtiiail 
iiieiit having httn oiigagtil m 1874 an tvptiiimnt ol a post 
oHiio ujion l^uioptan inns was madt in tlie lollowing yiai with a 
postal delivtrv in tin tapitil and somt ot tin neighhouung 
villages wlnit tin lMno})t an locations ha\ t ihtir sumiini i]\unt< is 
In the htgininng ot 1876 a ugiilui wttklv post was cstahlisln tl 
between Jtlurin Tabu/ and Julia (Russo Pt isian liontur) anti 
Rtsht Otlnr Inns toniuctnig all the priinijtal titles vsith tint 
capital weie opt m tl slioitly uitt i wauls and on 1st St ptt mher 1877 
Pcisia joined tin Intcrnatnnial 1 ostal Union with the rates ol 2M 
j>ci \ 0/ loi letters Id loi post (aids pci2o/ lor in wspa]K rs 
Ac between Ptisia and any Union tountiy The inland latts 
vveie a little less Time an now bttweiii Ptisni and Ionian 
(ountiies a hi wttlly tivico nd Russia (Ktslil Baku Tahri/ 
lillis) ami a wttlly stnnt iid India (lliishiie Hoinhav) On 
tin ml iiid hues, vmiIi the exception ol that httwttn itlniaii and 
lahn/ the sei vice IS weekly lln it an npoitedtola iiiinty seven 
postollnes Stitistus Hs to the niimlui ol It tttr post i aids news 
pajieis, At , eonvty t d are kejtt but not piihlisln tl and sunt 1885 
when a hhei il iniiided dimtoi eommunnatid those lor tin ytai 
1881-85 to tin ]»uaent write i no otlieis ilthough many tunes 
juennised liave hieii obtained In tin veai IHSl-Satlnn wen 
eoii\(>ed 1 168 835 litteis 20 »0 post cuds 7455 sumjdes, and 
17 3 995 pane Is hiving a valin ol X 304 720 and tin ueeipts ex 
ctethdtin ixpenditun by X46(> Sune tlnntlu tnillie has nun h 
iinrtased, and the evtessol netiptsovei (vjeenditun in the yeui 
1898 99 wis rtjiorttd to have bee n XJ 0,000 hut is piohahly more 
than that lor the miiiisltr ol posts lias lurmed the department 
lor X12,000 per anntiin Umhi the nnjest lavourahlc conelitions 
letteis lioni London vid Russia are dehvired at Tabriz in 1 1 
diys at lelicuin in 16 at Jsliluin in 20, at Meshed in 25 and 
at Shu a? in 26 days and v^d India at Busline in 26 days, at 
Sima/ in 21 at Islahan in 26, and at Telman in 40 days hut 
dining wintei when tin roads an Jnavy oi snowed uj), or tin 
mail bteanuis on the Caspian on account of had weather cannot 
land the majls, the times of tiaiismission are mueli inci eased 
HiieJ sometinns letters hotweeii London and Telman take^ torty 
(lays In the interior the malls are eonveyed on horseback and 
being packed in badly made solt leather hags are^ fio(iueiitly 
damaged through caielcss ])acking and wet The first {Vrsian 
peistago slumps wen issued in 1873 and roughly punted in 
Persia Since then tlieio have been many issues, and spceiniens 
ol tlie early ones an much valued by stamp collectors (1 fir 
information on the jiostal system of l\isia, see O Rifdfki ii 
jius PersuVf Vienna 1882, Pi SeiirFiim, Die Persuclie lost 
nnd die PoHuerth eichen vov Pasien^ \ienna 1893 ) 

1 elf graphs first line ot tekgraphs— tiora Teheran to 
bultanicJi, about 160 miles on the road to Tabriz-- was constructed 

b VII — 79 
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)n 1859 lu the folIoNviyg year it 'was continiud to Tabriz and 
in 186 } to lulfti on the Russian ft on tier With the object of estab 
lishing a direct telegraphic communication between Fngland and 
India, by connecting the European and Indian systems ny a land 
lino through Persia Iroin Baghuad— then the most easterly Turkish 
ti Ic graphic station — to Biishiio and by a cable from Bushire east 
wards, a telegrajihic convention was concluded in the same yeai 
b( tween tin Hiitish and Persian Ciovernnients, and a one win 
lim on wooden j)Osts from the lurkish frontier, mar Baghdad, 
to Bushire vtd Kirnniushah, Haniadan, Teheran, Isfahin, and 
Shira/, was const ructed at the cost and under the super 
vision of the British (iovernment In 1865 a new convention, 
))rovi(ling lor a second win was concluded, and for some ycais 
messages be tween l<uropeand India were transmitted either i/d 
(’cmstantinople yagliaad, Pcdieran, Bushire or iiA Russia 
Tilhs labri/, Tedunin, Bushire An alternative line bitvvccn 
Baghdad and India was created by the constiuction of aland line 
to luio, at the head of the Persian Gulf, and tin lading of a cable 
tlienco to Bushire The service was voiy inefficient, and message s 
hot ween England and India took scveial da}s and some times 
we eks to reach their destination, and be side s * the stiif! in no e ise 
was eompctemt, there was Ijopelcss confuhion of datesaiising fioni 
the dllfcrent cab ndars n t ogiii/td iiid tin mutilation of mcssakis 
tonsequent upon thti inejmnt ti inslutions and re tiauslations by 
Ignorant clerks into Inglish, J?rench Dutch, (/ciman, Italian, 
Gieek, Bulgarian VVillathun, Servian, Russian, Turkish, aiiel 
Armenian, re^dueed the pitions of the vaiious lima to a state 
bordering upon In n/y (f ur/ou 610) In 1869 Messis 

flimnems of lipilin in virtue of eoneesmons obtained m the year 
boforo amf latei disposcfl of to the Indo htirojaan Telegrajih 
Company, Limited -who aKo took over Reutei s eabbi from 
I ow« stoft to FmdLn(274 knotH) — eonhtrueted a two vviio lino on 
lion posts through <h 1 many and Rii sia and in Persia fiom Julfa 
to lehe lan J his line w is opened Jlst Tanuary 1870 The British 
(loveinment then handed the Baghdad lehoraii section, which 
liad become iinmeessaty lot international through trafhc between 
Eureyiei and India, over to tlie Peisian Government, and changed 
its reihcran-Bushiro line into om of two wius on non posts 
In 187 i, according to a eimvcutiou signed Decombei 1872 ami 
renewed concessions to the com [) my a thud wire was added to 
the line , and there is now a thice w ire hue on non posts (415 mih s 
Indo Em opoan Telegraph (^ornpaiiy, 675 imks ludiau Government) 
from lulfa to Hushiie It 2s woiked thioughout by an Enghhh 
staff, and may bo eunside n d om of tlie finest and most efficient 
linoH in the world Brom Bushire messages go by cable (laid in 
1864) to Jask, and theme cithei by cable or by laud to Karachi 
Bombay, Ac The tolegianhic convention between the British 
and Pcisian Ooveninuiits lias again been renewed, and is in 
forego until 1925 and the eoiieessions to the company were pio 
longed to the same year by the Russian («ov eminent in Maieh 
1900 In addition to tluso linos, Peisia jiossesses about 4700 
miles of single wiie linos on wooden poles belonging to 
the Persian Government and woikeei by a Pejisiau staff, the 
rehenui Meshed lino however, is lookcel after fiy an B nglish 
lusjKctor, and since 1885 the Indian Govcinimiit has allowed a 
sum not exceeding 20,000 rupees {lOi annum for its maintenance 
TTie minister of telegraphs has the Persian lines in farm foi 
Jt6000 pel aniiiiin, and no statistics are published Statistics of 
the ti iflio oil the Indo iMiropeaii hue an given in the adniinih 
tratioii njiorts of the Indo European Telegraph Depaitmeiit, 
published by Govoriimont, and liotii them the tiguios lu the 
following table have been obtained — 
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71 

lg 
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1 75 
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81 
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1 80 
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8 .2,621 
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18% 97 

14^ 274 

101 
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711 02CF 

j 0 17 

1897 9S 

140 988 

1 106 

145 

758 172 

6 57 

1898 99 

147,592 ^ 

1 105 

144 

697,202 

6 02 


Banktn(f —It was onlv in 1888 that a European bank (tho New 
Oriental Bank Corporation, I united) ostabh sued itself m Peisia 
and modern ideas of banking weio introduced into tlu country 
Until then tho banking was done by the native money eliangeis 
{$arr(ij9) and some mere liants— foreign and native — who did the 
banking operations Conner ted with their business, and occasion 
ally umlertook special outside tiansactions when they considered 
them sufficiently remunerative In 1880 the Shah granted a cou 


Cession to Baron Julius dc Reuter for the formation of a Stale 
bank with the exclusive right of issuing banknotes — not 
exceeding £800 000 without special assent of tho Persian Govern 
ineiit— on the basis of the local currency, the silver kran With 
tlic title of “The Imperial Bank of Persia the bank was formed 
in tlie autumn of the same year, and ineoi norated by royal 
charter jp’anted by Queen Victoria and dateei 2nd September 
1889 Tlie authori7oel cajiital was four millions sterling, but the 
bank started with a capital of one million, and began its business 
111 Persia in Ortober 1889 In April 1890 it took over the 
Persian business of the NewOneiital Bank Corjioiatiuu, soonaftei 
wards opened hr inches and agencies at the principal towns, and 
issued notes in the same year During the first two years the 
bank remitted the greater part of its capital to Persia at the then 
prevailing exchange, and received ft^r every pound sterling 22 to 24 
krans , but in consequence ot the great fall in silver m 1892 and 
1894, the exchange rose to 50 krans per pound sterling and more, 
and the hiiiks capital employed in Persia being rcdu(<d in valiu 
by more than ono third — 100 krans, which at the beginning repre 
Bintid £4, Ihtu bung worth only £2 or leas—the original (apital 
of ono niilliun st tiling was reduced to £650,000 in Dtcembei 
1894 The haul has made steady progress in spite of innumer 
able difhcultits, and paid a fair aividend to its snareholders ^ 

In th( saiiK }tai, 1880, tho Shah granted a (oneession to 
laqucB de 1 oliakov of St Petersburg for tlio estabUslimeiit of a 
*^Ioan Bank, oi, as the original concession said, ‘ Mont dt 
Pn U', with exeliisivo lights ol holding public auctions A (oni 
pany was formed in the Hame yeai and started business at 
Teheran m 1890 as the ‘ Bunque dos Prdts do Perso Aftei 
eoufimiig its operations for some years to ordinary pawnbroking, 
without piohts, it obtained the aid of the Russian State Bank 
aeqmitd largo pninises in Teheran, made advances to tho Persian 
Guveiimnnt (siiieo 1898), and in laimary 1900 financed tho loan 
ot £2,400,000 to Persia (soo “Binaneo,^ supra) It has oiioncd 
bram hts at Tabu/ and Resht 

Theio IS also establishid at Tiheran a branch of the Russian 
**Banquo de Comineico de Most. on, and various Armtiiian funis 
one with branches at many places in Pcisia and Russia, do bank 
mg business, wink vaiious Buropoan liims at Tabriz, Tohtrdn 
1st iban, Slura/, and Bushire lacilitatc nmittam es between Europe 
and P< rsi i 

The chief business of the native mrrafn (moneychangers, 
bankers, &e ) is to discount lulls at high latcs, hardly ever Itss 
than 12 jiei cent , and leinit money from place to place m Peisni 
for a c omniission amounting to from 1 to 5, or ev en 6 ju i 
cent on each trausaetiuu , and m 8]iilo of tho Biiropcan banl s 
gmnij lowt r rates of discount and umitting money at pai, the 
majoiltv ol tho jitople tnd moicantile classes still deal with 
the natives B6r advances with good stcuiity a native aannf 
charges at least 12 ])ei cent mtenst per annum , as the security 
diminishes in value the rate of inttiest increases, and transuc tioim 
at 10 per cent a month, or more than 120 ]>oi cent per annum, 
are not intrequent A Pcisiin \>ho obtains an advance of money 
at loss than 12 jar cent considers that ho gets money “lor 
nothing 

riio momtaiy unit is the kran, a silver coin, formeily weighing 
28 iiakhods (88 grams), then i educed to 26 luikhods (77 grams) 
and now weighing only 24 nakhods (71 grains) or somewliat less 
Before the new coinage came into use (1877) tho jirojioition ot 
jmie sihei was fiom 92 to 95 per cent , substcjueiitly the pro 
jiortion was foi some time 90 per cent , now it is about BOi per 
eont In conseqiic ncc ot this etc pre ciation of the eomago anci tlie 
tall in the price ot silver, the value of the kran is now only about 
half what it was in 1874 In that year it was woith a iiane, 
the exeliaiigo being 25 to the nouiid sterling , m 1898-99 
tho avciage cxeliangt for a £1 bill to London was 50 krans, 
vvlueh gives tho value of 1 kran as 4^d Taking this value of the 
kian, the valuers of the vaiious nickel and silver coins m ciicula 
turn woik out as 


\ukol Coins 

Sli ilii = 2 pul 0 24d 

Iwo slmlus — 4 pul 0 48d 


Siher Coins 


Bive sh this 

;= J kran 

1 

20(1 

leii shfiliih 

kian 

2 

40d 

One kiau=^ 

20 Bhahis 



- 40 pul 


4 

SOd 

Two kians 


9 
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In 1S‘)9 from 80 to 82 copper shnliis (weighing about ^ lb) wen 
being given for one silver kian This was owing to the 


^ In his pajier on ‘ Banking in Persia {Journal qf the Jnstitute of 
Jlanktrs^ 1891) Mr Joseph llabino jiomted out the great (lifhculties 
which make llio easj distnhutiou of funds — that is, the providing 
them when and where required — a matter of impossibility m Persia, 
and gives tlii*i fact as the reason why the Imperial Bank of Persia has 
local issues of notes, payable at the issuing branches only, for in a 
country like Persia, where movements of specie arc sq costly^ slow, and 
difficult as to become inipraetieable except on a small scale, the danger 
of issuing notes pa>able at more than one place is obvious. ' 
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dopreciati6n of the copper couiagc from 1896 oiivvardsi consequent 
upon there being an excess of coinage duo to the excessive <^uan 
titles formerly put in circulation tioin the mint Accordingly 
the Government in 1900 replaced the copper by a nickel 
coitiige Gold coins are the | toman, i toman, 1 toman, 2, 5 
and 10 tomans The nominal value of the toman is 10 krans 
(4s ), but as theie are very few gold pieces in circulation, its 
actual value is now about 16^ krans (6s 7iid ) Accounts are 
reckoned in dinars, an imaginary com, yoioir of a toman ol 
10 krans 1000 dinars thus equal 1 kran, and 50 dm&rs 1 
shahi 

llio unit of weight is the miskal (71 grains), subdivided into 
24 uakhods (2 96 grams), a nakiiod being further subdivided 
into 4 gaudum ( 74 giams) Larger weights, again, are the sir 
(16 misk&ls) and the abbasi, wakkeh, or kervilnkeh (5 sir) Most 
articles are bought and soM by a weight called batman, or man, 
of winch there aie several kinds, the principal being — 


Man 1 Tabriz = 8 abbiisis 

- 640 

niiskal8 = 

6 49 Ib 

Man 1 Noll abbasi = 9 abbasis 

= 720 

1 1 “ 

7 40 „ 

Man i Kobnoli (tho old man) 

^1000 

>» 

10 14 „ 

Man 1 Shah = 2 labiiz mans 

1280 

) ~ 

12 98 „ 

MiniRoy = 4 , „ 

-2560 


25 96 , 

Man i Bander abbasi 

840 

, =r 

8 52 „ 

Man 1 Habhemi~16 mans of 

720 

j = 

116 80 „ 


Com, straw, coal, A.c , arc sold by kliarvar— 100 Tabu/ mans 

619 lb 

Iho unit of measure is the zar or gcz, of which, as in the case 
ot the man, there are several \aiunts 40 95 im lies is the most 
common length foi the zar, but in A/crbaijaii the length is 44 09 
inches Long distances uil calculated in iaisaklis, a faisakh 
being equal to bOOO /ar Probably the /ar in this measure 
= 40 96 inches whidi makes the larsakh 187 miles, but the 
other length of the /ar is hometnms used, when the farsakli 
bf comes 4 17 miles Areas an measured in j cribs ot fiom 1000 
to 1 066 squ irc / ir of 40 9a inches, the surface unit thus being 
lioin 1294 to 1279 square yards 

II l^ECENT HlSlOllY (1884-1901) 

Tht history of Pcjrsia in the ninth edition of this Encyclo 
])sedia closed with the statement that in 1884 two steamcis 
foi the Persian Government were in course of consti action, 
and that the Kirun liver was to bo opened up to Ahvd/, 
lud a carriageable road constructed connecting that place 
with Peheriii Aluady m 1865 the Shah had mooted the 
idei of a Persian naval flotilla in the Peisiaii Qiilf, to 
consist of two or three steamers maiiriod by Aiabs and 
commanded by English naval ofheers , but the idea "was 
discountenanced by the British Government, to whom it 
Wis known that the piojcct really concealed aggressive 
designs upon the independence of the islands and peail 
fisheiies of Bahrein (Ourzon, ii 294) Fifteen or 

sivteen years later it A^as repeatedly pointed out to the 
luthonties that the revesnuts from the customs of the 
Persian Gulf would be much increased if control were 
t. Kercised at all the ports, particularly the small ones where 
smuggling was being cairied on on a large sc^lo, and in 
1 88 1 the Shah decided ujion the acquisition of four or five 
steamers, one to be purchased yearly, and instructed the 
late Ah Kuli Khan, Mukhbor ed dowlch, minister of 
The telegraphs, to obtain designs and estimates from 
control British and German firms The tender of a 
of the well known German tirrn at Bremi rhaven was 
finilly accepted, and one of the ministers sons 

" then residing in Beiliii made the necessary con 

tracts for the first steamer Bir Ronald Thomson, the 
British representative in Persia, having at the same time 
induced the Shah to consider the advantages to Persia of 
opening the Karun n\cr and connecting it with Teherin 
by a carriageable load, a small river steamer for control 
ling the shipping on the Karun was ordered as will, and 
the construction of the road was decided upon Tlie two 
steamers were completed in January 1885 at a cost ot 
J&32,000, and despatched with Qennan officers and crew 
to the Persian Gulf (as has been already mentioned) One, 
the Per9epoli9y an iron schooner rigged screw steamer, has 
a registered tonnage of 600^ engines of 450 b p , and a 
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maximum speed of 10 Ifiiots , the ^ther, tht Awsor, now ( n 
the Karun above Ahvlz, is a "screw steam launch, with a 
tonnage of i(), engines of 30 hp, and speed of b knots 
and was sent out in seetions on the Pe)9(poh$ and put 
together at Muhamiah in 1885 The iV/ has an 
armament of one Hjj and thiee 7i con tunc tre krupp sted 
guns, and iorty old system Mauser rifles One of the 7^ 
eeiitimetie guns wasonginally on the but transferiod 
to the Peisepolis m 1880 When the stiaineis were ready 
to do the woik tluv had been intended foi, the farmer, oi 
faimers, of the Guli custeiins raised difliciiltics and olijected 
to pay the cost of maintaining the Pi i s^po/is tin govtrnoi 
of Muhamiah would not allow any nterfeunee with what 
ho considered his hereditaiy rights of the shipping 
mono]K)ly on the Karun, and the objects lor which the 
steamers had been brought were not altaiticfl Tlu 
Ptrsepohs remained idle at Bushire, and the>Sws(i was tied 
up in the laiiioh ertek, near Muhamiah I he annu il 
(ost of maintenance of the two vessels, nuuly lor salaries- 
and wages ot officers and crew and exjitnses hmssai) 
painting, oiling, and scrubbing, amounted to X3500, a 
Urge item lu tJie small revenue of Peisia, and the »Shali 
wisely desisted fiom buying more steanurs The scheme 
of opening the kaiun and of constructing a eainageable 
road fiom Ahvaz to Tehei^in was also alxxndoned 

Jrotj[ueut intorniptioDs oecurred on tho tcle'giaph him between 
Tthtian and Meshed in 18b > at tlio time ol the * IVnjdoh 
meideii!, when tho Russians wcio advancing lowuids Afghanis 
till and Sir It tor Luiiisdcn was on tho \ighaii fiontier , and 
since (ofttn foi many days at a time) no nows toiild he ohtainod 
Sir Ronald Thomson coimlmfcel an agreement still in forces, with 
the Poisian Oovornmont by which the lino is kept in working 
order by an Lnglish inspector, the Indian Govtuimcnt pa>in^ a 
share neit cxoooding 20 000 ru]>ceB not annum of the ce>st of mam 
teiianoe, and an Lnghsli signaller is stationed at Meshed 
Slioitly afteiwaids Sir Ronald Thomson left Persia (lie died 
ir»th November 1888), and Mr (altcrwaids Sii) Aiihui Nicolson 
wras appointed ohaig4 d aftaires During the 1 il t e i s it uui t of oftic o 
an agieoment was cone Indeed between the Ptisian and British 
Goveiumeiits regarding the British telegrajdi settle nieiit at Jask, 
and the telegiaph eonveniious of 1868 and 1872, lelative to 
telegraphic eommuiiieation between iMirope and India through 
lersia, m foiee until 1st Tuiniaiy 1895, weie molon^^ed iiiitd 
Slat January 1^05 by two eemventious dated old Inly 1887 
Since tlien these conventions ha\e been prolonged to 1925 (See 
‘Telograjilis, ^npra ) 

Ayuh Klian, son ot Shfr Ah of Afghanistan, who liad taken 
lofugo in Persia in October 1881 and was kent interned in 
reheran unde»r an agreement, concluded 17th Ai»iil 1881 between 
threat Britain and Peisia, with a pension ot ISOOO pa annum 
horn tho Biitcsh Govoinnnnt, escajad on the 14tli of August 
1887 After a futile attem[)t to enter Afghan tciiitoiy and laise 
a revolt against the Amir Abdnr Itahinan, he ga\o himself U)) 
to the British consul general at Meshed in tho ht ginning of 
Nuvembci, and was sent undei eseoit to tin fuikish frontiei and 
thonoo vid Baghdad to India \dliya Klian, Mnsliii ed dowlch, 
tho Persian minister for foreign aflaiis (died 1892), who was 
supposed to have connived at A^ub Klian s escape in older to 
please his Russian fi leads, was dismissed fiom office 

III December 1887 8ir Henry Diummoiid Woltl was ajjipointed 
minister to l^ersia The appointment greatly pleased the Persian 
court, and the bhah lent a willing ear to his advocacy for the 
development ot trade and tommact constiuetion of loads, aboli 
tion of vanous restrictions hampering IVisian nn rehants, &e Iht 
Shah boon aftoi wards (26th May 1888) issued a pioelamation assui 
ing fieteloin of life and piopaty to all his subjects, and (20th 
October) deehiiod the Kanin ii\ci open to international naviga 
tion up to Ahiaz At about the same time ho appointed Amin 
os Sultan, who had been prime mmistei bince 1881, Giand Vi/ir 
(8adi A/ani) In the same yeai (25th June) the first i ail way in 
Persia, a small line of 5^ miles fiom 9 ehoiau to Shah ubdul A/hii 
was opened under the auspices of a Belgian eomiMin^ in virtue ol 
a concession granted two yeais hi foie A few months later 
(20th January 1889) Baron Julius de Riutei, in consideration ol 
giving up the lights which he held by his concession obtained in 
1872, ^eame as has ht on already stated, the owner of a couesssion 
for the formation of a Pi rsiau State Bank, with txtlusive lights of 
issuing baiikr notes and working the mines of iron, eoppi^r, lead, 
mercury, coal, petroleum, mangautsc, l>orax«a|)d asbestos in Persia 
Russia now insisted upon what she considerui a eorriTfipondiu s 
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I hantagc , ai*d Piincc D(igoiouVi, tlioilussian minister, obtained 
All 1 ebruaiy 1«80 a docuraciit Irom tiu Shall which gave to Russia 
I lie icfusal ol any i ail way conctssiou iii Persia for a period of five 
v< ara J lio Ptraian State Uauk waa established by British royal 
liirtor, datid 2nd Heptoinber 1889, and started business in 
Itrsia (25id Ottoh(i) as tin “Iin penal Bank of Persia The 
a dll way agree riK lit with Russia was changed m November 1890 
into one inteidieting all railwivs \ihatsoevtr in Pcisia, and is 
Ntill in loH ( 

In April 1889 tlic Shah set out upon lus third \oyago to 
J urope Aiti r a \ isit to tlio prinei[»ai courts, me luding a stay 
Shmh*m mouth in England, wlnio lie was arcorajianud by 

. .. . Sii Henry Druniinoiid Wolff, he icturiit d to Ins capital 
BuroD9 (20tli Ol tober) Sir Henry i etui nod to Pomia soon at tci 
J889 * uaids, and in Maich o( the follow iiig ytai the Ptrsiin 
Oovcrnnicnt granted another important concession, 
fliat of a lolueeo monopoly, to British eijntalists In tlio 
tutumii bad health obliged the British inimster to leave Itrsia 
It was during his stay in England that the Sliih foi two oi 
Ihrco days without his Grand Vi/ir, who w is inouimng for the 
<h ath of Ills hiolhtr, listened to hid ad\i< t and gi intcd a (onees 
Sion for the monopoly oi lotteries in Pci si i to i Ptisnu subjeet 
^1 he lattt r 1 1 ded the i oncessioii to a l>utish syndn alt loi X 10,000 
\ erv soon alU rwards the Sh ih w is in ido aware of Iht t vil lesults 
of this inonojioly, and witlidic w thf < oncessioii, but the h^iidieato 
•did not git the money pan! for it ntuimd This unlortuiiato 
alfair hacT the t Iftt t of greatly disc nditing 1 ersia on the I ondon 
>itoek i \(hange fot a long time Iht concession ioi the tobacco 
monopoly w is tal c imp by the Imptiial lobaeeoCoijanatiori (1891) 

J lie eoipoiation encountered opposition losteiedhy flu t h igy, and 
alter a Si nous not at ft lierdn(lth Tamiaiy 1892) the Persian Govern 
jiunt withdrew the concession and igiecd to pay an indemnity of 
X'>00,000 (^dh A])iil 1892) In or*li i to pay this amount Persia 
Himtiaetcil file b jar cc lit Joan of Xh00,000 throngli tlio Imperial 
ijunk ol 1 cisia, winch was u dec me cl in 1900 out of the piocecds 
«d the Kussiin 9 jKreent loan of that year (loi details of the 
lohaceo e one essioii ind an aeeoiint ol thii e vents whir h led to its 
withdriwal, sec 1 I oi ivr, La Pn'^ia htotwmua^ Rome, 1900, 
jip 101 109 , and I)i rir\ Him 7 roisan'niht Cant ilc J 
1899, ehaji \ , the lattei isiiibing the lailure ol the tobacco 
monopoly to Russiin intriLUc ) 

In PeoMinbcr 1889 Mal((»lm Kli in Ni/am tl Miilk, who had 
Imlii Persian re jne sc ntutivc to tin couit ol Gre it Britain suite 
HJetolxr 1872 was rceallid, and Mii/a Muliumiiuul Ah Khan 
^ cmsul general at Tilhs, was ippointed in his sic id, airiving in 
I ondon the following Maich incl latci iieiivin„ the title Ali es 
?siltaiic»h III 1S90 the hcln me of a eaniagcahle load fiom 
Jc her into Ahv 1 / was take 11 uj) igain the ImjMHil Baiil of 1 ersia 
•iibtained a c one i ssion and woik of < inistiuc tioii w is begun in the 
s line ye ai, ancle oiitinin cl until 1S9J Inthisyc ir too, the mining, 
lights ol the IiniM rial Bank of 1 eisia W( 10 cedi d to the Persiaii 
Uink Milling liigiits Gorjioration, and a nunibei of in^ineiis were 
Si lit out to Jcisii I he lotil abseiitc ol easy means of com 
munication, the high rites of tnnsjiort ami the Kaieityof luel 
and w itei 111 the imncial distiiets made jirofitabli ojaratioiib 
iiiipossibli , and the torjioialion Injiiidalc cl in 1891 after having 
expended a huge sum of mom v I he work of the corporation 
jnoi eel that without cheap im an of tiansport no mining opera 
lions on i liigc’ sc lie in Persia e in be undertaken with jnolit 

<irt it c \c lie me lit was cause el in the summei of 1S91 the rc jioi t 
that ail I nglish giil, Kate Greeiilnld, had been forcibly caiiiid 
away liom her luotbei h lioiise at 'J abnr b v a Kind 
f, 1 In Biitish autliontns demanded the girls restitu 
4 .aae“ ^^'fion iiom tin Persian Governimiit Ihe Kind, a 
^ Jnrkish subject refused to gn e up the giil, and took 

h r to Siiijbulagh, wlieio ho ami a numlKr of wild tiibtsmeii en 
tic m hid themst 1\ es, iiid thro iti m d to n sist any attonijit on the 
jiiit ol the Persians to recover Inr Ihc Tuil isli authorities 
piotcctccl him and serious ccjiii plications wore iiiiniinent , but 
linally ail init iMc w be twoeii thc^ girl and the British agent was 
uuanged, and the mattei was promptly settled by her declaring 
that sin iiad le It her motln r s house of horown aeoord, and was 
tilt wife ol the kuicl It also beeanie known that she was tho 
<laughtii of a Biitish protcHJtid Hungarian naimd Grunftld, who 
had ehed some ycais simc ami an Ameiican lady ot Tabriz 

isii 1 rank Ease elks, who hid been aiijiointtd mifiister to Persia 
in Jul>, armed at lohoran iii the lato aiitunin ot 1891 In 
tin following jeir iVrsia hid i iisitation ol cholera The 
spichmic tutored 1 ersia fiom the hast, made many xietims, and 
tiivelliel as tar as western lirsii In lohoran the mortality 
aose for several dajs to ovoi 1000 a day, and in the city and 
suirounding \illages tho iiuinlxrof fatal cases exceeded 28,000, 
or about 8 per rent ot the jiojmlation In 1892 tho epidemic 
aippiarcd a^ain, but in a milder toiin In Juno 1893, by a con 
xention ratified a month later at Poterhof, Persia coded to Russia 
the small but \ery fertile and strategically imjiortant district 
of Iiru/eli and tlie adjacent lands between Baba Durmaz and 


Lutfalkid on the northern frontier of khorasun, and rccei\cd 
in exchange the imiiortant village of Hissar and a strip ot desert 
ground near Abbasabad on tho frontier of Artrbaijdn, which had 
become Rvifasiau teiritory in 1828, according to tho tieaty of 
Turkmanehai 

Sir hrank Lascelles left Persia in the early part of 1894, and 
was succeeded by bir Mortimer Durand, who was apjKunted in 
July and arrived in Teheran in Novembei In tho ^ 
following year the Shah, by a firman dated 12th May, 
gave tho exclusive riglit ot exploring am lent sites in * 

Ptrsia to the hrencli Government, with the stipula conceaMion 
tion tint one hall of tho diseovored antiquities, 
oxeejiting those ol gold and silver and jirccious stones, should 
hi long to the Irtiich Oovcriimont, which also had the jiretcrential 
light of aoquiniig by purchase the other half and any ol the other 
antiquities which tlie Persian Government might wish to dis 
)K)so of The jteriod for which this valuable concession is to 
lemuii III force is not mentioned in the firman, and is in con 
hcquenee considered unlimited In 1897 tho Jbreiieh Government 
giantiel tho moessary funds, and M J do Morgan, who had been 
on a se leiitific mission in Persia ome years beloie and later dis 
tiiij^uished himself as head ot the aiehtoolomeal dejiartment iii 
1 g>j>t, was aj)pointed cliiof of a mission to Peisia, and, assisted 
by in cfheient staff, begin woik at feiisi in Deeembei Ojxi i 
lions ha\e been coiiiiiintd until now, and so far eonliiied to husa 
and son them Persia, but arcoidnig to reoent information tho 
Hjiheii of Opel itioiis is to be greatly extended, and more than 
400 alien nt sites aie to bo exi>loied 

On 1st May 1890 Nassir cd dm Shah was assassinated while 
pacing his devotions at the holy shiine of Shah ahdul Azfm, a 
fiw miles fiom leheiun live days latirlu would . . 

hiio eiiteiid the fiftieth (lunai) yeai ot his -j****/ ? i, 

and great propaiations for fluly celebrating tlio * ® 

jubilii hid been made througliout the eountr) Ihe * 
assassin w is a small tradesman ot Keimiii named Mir/a Re/a 
wlio had resided a short time in C onstantmople and there ae 
qiiiiid i( volutioluiiy and aiiaichist idtas fiom kcmal id dm, tlie 
hocalhd Afghan shell h, who, aftii liaiing been \ciy kindl} 
tieati el by thi fcshali preached rei ohitioii and anarchy at Te her in, 
Hid to >uropi, visitcfi 1 ondon, ind finally took uji lus rosidiiici 
in Constantinople Kemul ed dm was a native ol Hamad m and 
a Persian snlmit, ami as the assassin re jKatodly stated that he 
was the slnikhs eiiiissiry iml had ai tod by his oidcrs, the 
1 el Sian Govinunent diimimbd tin evtiaditioii of Kiiiiil from 
fill 1 Olio , but during the jiiotiai ted iiegotntions which follow (d 
lit dud Mu /a H(za was hanged 12th August 1S98 Ihere weiii 
fi vv troubles m the country wlicn the news ot tin Shahs death 
became 1 iiown I lu eajntal and most cities and distiieUwtu 
keq>t in ordei by tho ( m i lleiit nn asures taken b^ tin (jirand Vizfr 
and tho govtruois, and seiuuis noting arose only in bluiaz and 
lais, where some jiorsons lost their lives ami a number ot 
eaiavans were lejotcd h uropean firms who had lost goods 
dining those troubles wcit afteivvaids inde miuiied 1>> the Peisiau 
Goveiiimeiit The new Shah, Muzallai ed dm (born 20th Man h 
1S02), then governoi general ol Azeibaijan, k siding at labn/ 
was eiithromd there on the day ot lus litiurs death and pro 
( ceded a few days later, accompanied by tho British and Russian 
consuls, to 1 the ran, wlieio ho aimed 8th June 

An excessive eojiper eomage dining the past throe or four years 
Ii d ouised much distress among the lower clisses since tho 
bi„mning of the }oar, and the small trade w us almost ^ 
jiaialvscu Also the price of meat particularly iii 
the loluran distiiet, had been extraordinaiily liigli ** 

for some months, and was now cjuito prohibitive to tho poonr 
class* s Immediately after his icee ssion the feliuli was made 
aw lie of these facts, and deiieed that tlm coining ot copjicr 
money sliould cease and tin excess of the copper (oinagi bo with 
drawn fiom eirculatioii An arrangement was roneluded with 
the Imjieiial Bank of Pcisia by which that institution advanced 
till reqiuied money and bought up the cojiper coinage at the 
latos current in the vaiious cities until its circulating \alue 
becimc 25 shahis equal to 1 kran In oiiki to icduec the 
jmeo of meat, tho meat tax, which had existed since ancient 
limes, was abolished Tlu Imjieiial Bank of Peisia, which had 
already advanced a large sum of money, and thereby greatly 
faiihtated tho Shahs eaily depaituro fiom Tabriz and enabled 
the Grand Vizfr at Tohorin to carry on tho goveinment, cheer 
fully aceejitcd tho arrangement, and started buying uji tho 
copper eoinago at all its branehe s and agencies The nominal 
value of tho copper money was 20 shahis eq^ual to 1 kran, 
but 111 some places tho copper money circulated at tho rate of 
80 shrihis to tho kran, less tlian its intrinsic value , at other 
places tho rates varied between 70 and 25 shahis, and tho average 
e ireulating value in all Persia was over 40 If Government had 
been able to buy up the excess at 40 and reissue it gradually 
after a tune at its nominal value wrhen tho ])cople required it 
the loss would have been small But although the transport of 
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<!oppor money from place to place had been strictly prohibited, 
dishonest officials lound moans to traffic in copper money on iht ir 
o\in account, and by buying it whore it was cheap and iorwarding 
it to cities where it was dear, the bank bought it at high rates, 
thus lendciiug the airangemont for a snecoy withdrawal of the 
excess at small cost to Government futile It was only in 1899 
that the distress caused by the oxecssivo copper coinage ceased, 
and then only at voiy great loss to Government Iho well 
intontioned abolition of the ta\ on moat also liad not the desired 
result, for by a system ot “cornonng the price ol meat rose 
to more than it was before 

In the autumn of 1896 Nizam os Saltanoli, governor of Arab 
istan, and liis brother Saad cl Mulk, goiornor of Lunstan, 
displayed much unfriendliness of attitude towards the Biitish 
Goverument, and were icmoved Irom their posts at the instanoo 
ol Sir Mortimer Durand, the Persian Government at the same 
time giving a piomise that noitlur should bo employod anywhere 
in Persia lor a i>ciiod ol live years In 1898 the Ihitish Govern 
ment consented to the removal of the prohibition against the 
elder brothers lurtlur employment, proMdod that a guarantee 
was given that ho should never be employed in southern Pcr'.ia 
or in any place where ho might injure Biitish trade This 
was agreed to, and Ni/aiii os^altaneh became minister of justice 
and commorco m Mai eh, inimster of finaiico in Tune, and ehict 
fi^ministiatoi ol Azerbaijan in May of the following year (1899) 
In the autumn of 1896 the Grand Vizir (Amin es Sultan) tn 
countered much ho till ty from some members of tin Shahs 
Atiai ie I i various high personages Amin ed 

chansr^M^^ dowlch was appointed chief administrator (vi/ir) of 
1896^8 Azcibiijan and sent to Tabiiz Shortly afterwards 
the Gland Vizir found it inipossiblo to carry on his 
work, resigned, and ii tiled to Kom (24th Novemboi), and the 
Shah foimtd a cabinet composed for the greater ])art of the 
hading members of the opposition to the Grand Vizir Aftir 
thuo moiilln of the new regime alFaiis of SLite fell into arrtais, 
and the most impoitant department, lliat of the Intel lor, was 
« ompkUly disorganized Iho public treasury was empty Ihe 
ministers of the cabinet would not act together, and as ill 
slarkcd responsibility, every matter, largo and small, was brought 
b( lore the bhali, wlio accordingly ncalltd Amin ed dowlch fiom 
Tabu/ rKbruaiy 1897), and appoint d him minister president 
(Rais i Vuzua) and minister of the interior In Tune Amin ctl 
dowlch was made prime immster (1 izU Azam) and given moio 
< \tend(d powers and iii August laised to the dignity of Giand 
V izir ( SVZr Autm ) Sei oral rofoi ms were now taken in hand, w ith 
n. 1 lew ot rodiu iiig expenditure and increasing the revenue but 
ndueing cxpcndituro meant the pensioning oil or dismissal of 
crowds ot lunetiouarics, and this could not bo done without 
plying airciis ol silanes due to thorn Nassir cl Mulk was 
ippoiiitcd minister of huaneo (tobruary 1898), and made an 
attomjit to iiitioduce i simple system of accounts, establish a 
budget reoiganiz< ihe icvenue dc partiricnt, make a now assossmont 
of the liiid tax, &e , but resistance on tlu pait of the oiluials 
icndtrcd it aborliie Other attempts at reform shared the siiiie 
late, and only le suited in making Amin cd dowlch i ery unpopular 
III the litter jiart of 1897 Mr h Graves, the inspector of 
the English telegraph lino from Task castwarels, was brutally 
murdered by Balm his, anel the agents of the ] ersian Goveinment 
se lit to seize the murderers were resisted by the tribes A eon 
siderable distiiet hreal ing out into open revolt, treiops under the 
command of the go\ ernor ge iieral ot Kei man were elespate lieel into 
Baluchistan Tlio peirt ot 1 aniioch was taken in March 1898, 
and ordei was re stored One of the murderers was hanged at Jask 
(31st May) 

Various attempts to obtain a foreign loan had been made 
during the iirciious year, but with the sole result of disci edit 
mg the Persian Government in b urone In the be 
ginning of 1898 the Shah s me died aelviscrs strongly 
reeommtiided a cure ot mineral waters in (»ermany or 
b ranee, and as his departure liom Persia without jiay 
ing the arrears to the army and to thousands of fune 
tionaiies, or providing a sufficient sum for carrying on 
the Go\ eminent during his absence , w oulel have create el 
grave discontent, serious negotiations for a loan wore outereel 
upon It was estimated that 41,000,000 would bo reqiiued to 
pay all debts, including the balance of the 1892 loan, and leaio 
a surplus sufficient lor carrying on the Government until the 
Shah s return Some time before this the Shah had asked Sir 
Mortimer Durand to assist, and the Persiin Go\eriimont, now 
^ipplying to London, expected that the icqiured money would be 
obtained quickly on easy terms, and thus enable the Shah to 
proceed on his journey to I uropo m April London capitalists 
offered to float a loan for £1,250,000 at 5 jier cent and on 
the guarantee of the customs of Ears and the Persian Gulf 
ixirts, and to gne £1,025,000, or 82 per cent of the nominal 
capital, to the Persian Government They stipulated for 
a kind of control over tlie custom houses by placing their 
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own agents as cashiers in them Tl^s stipulation was agreed 
to in piineiplo by the Giand Vuir, Amm od dowloh, who 
in Maieli in order to meet some pressing demands on tim 
tieasuiy, borrowed £‘)0,000 on the customs rocei]>ts of Ivcrnnn 
shah and Biishiro, and agiicd to the lenders, the Impel lal Bank, 
ot Persia s agents, being jilaetd as cashiers in the custom houses 
of both cities lie cueouiiLeied, however, much ojtposition fioui, 
the otlici ministers Objettious were also taken to the low lat 
of 82, pirtu ul iilj, when it was ascertained tint i uit(' of 86 couM 
have been obtiiiieil it tlu claims ol some members ot the Loneiou 
Stock Lvehingi , who hid lost moiuy over the hjlltry conet ssioiu 
of 1889, had not hael to be satisfied m ortlt i to obt iin the nee i ssuj ) 
official rteogmlioii of the loan by the Stock L\e hango tuitlu i 
negotiations ensue d anel the Sliali s visit to buiopo was abiu 
doued The assistance of the British ( oveiiinunt not he nip, 
forthcoming the Grand A izir s position heeaine^ morn and mon 
difficult, ami on 5th Tune hn hid to resj^n Mnlisin Khan 
Mushii ed dowleh minister for foreign allairs, then bee inn 
president of the ealntiet, and eon tinned the in gotiations, bnt cot lei 
not bring them to a sueeesslul issuo Moieovoi the IVrsiin 
Government, linding that tlie jirevious o tiinate of the mom v 
required lor paying its elebts was about 50 per cent lie low tin 
mark, now askcel lor double the amount olfiied 1)^ the I oiuleni 
capitilists, without, however, pioportionatel> me le isin^ the gnii 
antoc fills disorganized all previous aiiaiige me iits, and ilji 
negotiations for a London loan came to an end loi a lime it 
the end ot July having in the minds of the Pei si ins tin 
unfortunite impiossion tiiat Iho British Covermiunt liad done 
nothing to aid them 

On 9tli July the former Gianel Vizii Amin es Sultan, w is 
leealled fiom kom, wlieio he had resided sineo Movoinbor 189( 
arrived at lehii in throe da>s later and was le instate el as (fiami 
Vizir on the 10th of August Ills imimiise ])oi>uhiritv, his 
friendly rel itioris with thoelergy and some temi)Oiaiv advances 
from tho haul s, tided over elillieultus foi some time l]»r? 
icforni of the customs department was now (Se pte nihci 1898) 
taken nn seriously, ainl the thiee Belgian custom lioiise ofhe laK 
wlio hui been eiij^iged by Amm eel dowhh m the be ginning ot 
tho jear were in^tnuted to eolleet infoimalioii and devise a 
selieme for tlu re oi^amzation ot the department ind tlie aboli 
tioii ol the firm system In March 1899 tlu customhouses ol 
tho Piovniccs ot Azeihanm ind Kennansliih were given ovti to 
tho Belgians Tlie results ot this step were so satisl le tory tint 
Govcinniciit was mdmed to abolish the linn system md et u) 
the new ngmiev m tho other provinces in Maieh 1900, and i 
number of other Belgian custom honso oflie lals weie e ngagiel 

In Much 1899 a small Persian force took lliineh i T mgih, oiu e»l 
tho PeisiiiiQuH j)orts, anel c\ jailed the Arih sheikh wliose 1 mills 
had ( nioytd a quasi Hide jicndcncc the re foi man> ge iiei itioiis J 1 m 
loss of lilo was unimportant and Bntish giinhoats weie pie seal l< 
nrotect BiiLish subjects Ihc sheikh fled to tho hills north e»l 
lingah, obliging the (roveimnent to kee |» i ganisoii at tlu pent 

In Septenihd, when lenewed iie goti itions foi a lom from 
London weio not appeal m^ to progress favouiaMv and flu 
long thought of visit to Europe vvis eoiisidered to hi „ 
absolute ly lie ce ssar^ in tlu following yea i the Shah an 

issued a fiiman authorizing tho Russiin Bmque do 
Piets do Peise to float a loin Shortly altei tins 
it w 18 hiid tint tho London eamtalists wem willing to je ml 
£1 250 000 without insisting ujion tlie objeetionabli eontiol elaiise 
but the proiiosal e ime too lite, and on fOth Taiiuaiy 1900 as vm 
have alreaeiy me nf lolled an ofiieial aimouiu eim iit ippiaied it 
St Peteisbiug to the olfcit that the Uussi in Gov eiiime nt liad jk i 
mittid tho issue ot a loan for 22i million roubles (42 100,000) it 
5 per cent, guariiiteeel b^ all the customs ueeipts of Peisii 
excepting those lor bais and the 1 ersian Gulf jioits Oiil^ m 
tho event of any default of jn^mg instalments and inteiests will 
the bail! have the light of exercising control of tho eustoiii 
houses Persia lice IV eel 8> jiereent ol tlu iiommal capital, and 
tho Russian Goveinment guarantees tho bondholcUis AVithout 
( overnment guai iiitco it is douhtlul whether any iiiianeial insti 
tiition would havo lent money on such advantageous terms 
Money was imiiiediati ly i emitted to Teheran, and nearly all thn 
aireais were pud, while tho balance of the 1892 I onelon G p i 
cent loan w is jiaid off by direct remitlaiiee to London lli« 
pacing off tlfe arrtais and the fiet that a large ejuantily of e i h 
was put into eireiihition in eousceiuence, gieatly levivtd tiuh 
which hael been langmshmg for a long time, and much distn ss 
and discoTitenl elisajqieared 

Sir Mol time 1 Dm iiid left Tehcian in tho oiil> spring aid 
proceeded to hiirope on leave On 12th Ajiril the Shah, aecom- 
panied by the ( rand Vizir and a nniiurous suite, 
started on his v oyage to Eurojw, jirincipally to undergo ' 
a cure at Contrexevilh , but also with tho intention ol « * ® 

visiting tho courts ot Russia, France, Groat Britain ipQQjMg 
Belgium, Netherlands, Germany, Italy, Austiia, and ' 
Turkey The affairs of State (Turing his abstneo w ore entrust^ d 
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to a council of ministers, ^ndcr the presidency of his second son, 
MaUk JVlnnmir Mura, 8hua oS Sultanchy wliohad made a long stay 
on the ( ontiiK nt the yt ar before 

Alter a n Hide nee ot a liionth at f ontre xtvillt , the Shah pro 
<cidod (14tli Inly) to St Pettrsburg, auel thcnco to Pans (JOth 
Inly), inUnding to go to lioudon on hth AiigUBt But on account 
of the niourtiiiig in ■which soxiral (ourts were tlirown tlirough 
the dfatliH of tho king ot Italy (i><)tli July) and the duke of 
Sii\c Coburg (lotlia ( iOtU July), tiio viaits to i*ngland, Gcnnany, 
and Italy -w tie abandoned On 2nd August an anarchist made 
an attempt upon the Shahs lito in I’ann, and a week lat>r he 
we lit to Be Igiiim III tho iinddlo of Juno scnoiiH bre ad riots, ili 
stigatcd, it was end, by poisons opiKistd to tho Grand Vizir with 
the Shah m buroi)o, occurroel in TohorAn , and to pro\ont a 
repotitjon ot tho disorders, some of tho suspeeteel i ingle aeleis e>r 
instigateirs were o\pilled from tho city Sir Mortimer Durand 
having been given tho jwst of ambassador to Spain, Sir Aithur 
llardingn was apiiointcd mimster to }\rsia IJtli August 1900 

In 190J tho Shall made unotlirr MMt to Europe, and was 
we homed by king Kdward in England d unrig August 

Atjtuohitikh — T he works treating of Persia and written by 
European writcis, or in a Eiironoaii languigt, begmuiug with 
HnreidotUH, nundxr thuuHaiids I ho following bihhogiapliy li is 
beun rcslncted to woiks jmhlihlicd during tho IDtli re ntuiy which 
have not bejen ejuoted in the feuegoing text, and, as giving useful 
infoiTiiation, may lx (onsultiMl willi ad vantage 1 ho list excludes 
historical wevrki and arlichs and papers, many of great valim, 
whirh liavo ip|» ind in tho transactions, piocne thugs, anel 
journals ot hainod socutieH, m niaga/inos, reviews, nows 
ijiapers, &c , nnel comjiribos only a scketion, not a largo ono, 
of the weiiks juihliHhed as hooks An able summary of tlm 
voluminous liUruluro on Persia is given by Loid C tutzeiN 
in hi« 1 er\ia and the Question (vol i ])p 15-25) 

Col Vaifniini Baki r Clouds in tin Last 1 uueion, 1873 
— H W Bi I I F\\ J tom tin Indus to the 7if/tis 1 ondon, 
1872 - S U W lir^JJAMlN Pit tia aiul the Puna ihH London, 
1887 — II Bindfu An Kurdistan Pans — I sauki i v Bird (Mrs 
Bishoji) Journeys iti Pirsm aiul Kurdistan Leuielon, 1891 — 

1 O Brownf a % lavellei 8 Narrative Cambiidgo, 1891 , 
}iar amont) the Pusums I emdon, 189 J — Iane Dihlaidy 
7 fi P( rse Pai is ) 887 — V 1 1 o v y r I W xplot ul Lai uchvstan 

T emdon, 1982 — Sii 1 E (leiUDON Pr?sia Levisiltd London, 
1896 — Sii H Lava 111 ) Earhi Adientuxs in Ittnia London, 
1894- C Ma(G1F(ior Journeif till oaifh Allot a ssan I ondon, 
1879 -”-E L Miuori) land Match from J n/lanU to (Uylon 
London, 1884 — T j»f Moue an Mi'^snni am ntifiqiu in J ersi 
Puns, 1891-07 — 1 0 l)oNo\ vn 7 hi Me tv Oasis -P 0( eiRein 

KIKOF Sheldns of ] i rsia (lu Russian) St Poteisburg, 1878 — 
Dr J Polar Pi tsuny das I and sind suni J cuohnet Ltip/ig, 
1869 — If PeiijiNem 7ravcls sn Jh InUnst an '-'hir I FWls i 
pKi 1 Y 77/r Mirailt J lay of Hasan and Husain Loudon, 1879 
-—Sir II RvwiiNseiv A nylatid and Lussia in the East -iiisfi 
(Hoyraplin Vnivi tsilh \ — E SiA(K Ktv Months 
14 Persia London 1882 — >IIA S\kfs Tlitoinfh Persia on 
a Side Saddli Leuielon, 1898 — A VamuAi V Mi me U andi. 
rimyin und Athhnisse m Pitsicn Posth, 1M)7 — C f Wilis 
In the Land of tin Lion ami Sim I emdon 188o Persia ns it is 
r ondon, 1880 — Di loSFiir Woikf 7rnieh and Adientuns 
London, 1801 (a H s ) 

Perth, or Plui HsniiiF, an inland county of bcotland, 
hounded on the N W anel N by Invoiness, on the N h 
by Akifhen, on the F by Eorfar, on the SL by the 
Filth of Tay and Fife, Knireiss, anel (Clackmannan, on tho 
♦S and S W by Stilling, and on the W by Aigyll 

Ana and Population —Tho area of tlm county is 1,617,808 
acres, or 2928 sepiaro mile s, with a })opulatiou in 1881 of 129,007, | 
111 1891 ol 120,199, and m 1901 ot 121,262, ot whom 58,007 were 
males and 69,255 females, tho number ot persons per square 
mile being 48, and ot ae re)H to a person 13 01 Between 1881 and 
1891 tho iH'reeutago ol detnase in the population was 2 17, and 
lietwocn 1891 aiiu 1901 2 8 Tho following table gives the 
numhers ot maniageH, births, and deaths, with the^ number and 
l>erco 2 )tagQ of illegitimate births, for 1880, 1890, and 1899 — 


Year 

MniiJagf'H 



BirtliM 

DeathR 

lllngltiiiiatc IIirUiH j 

No 

1 er cout 

1880 

71S 

3612 

2372 

357 

9 2 

1890 

695 

2869 

2359 

252 

8 8 

1899 

1 780 1 

2925 

1946 

227 

8 4 


In addition to Perth (32,872), the only town with over 6000 
inhabitants is Criefi (6208) In 1891 there were in Perthshire 


2465 natives of England, 66 natives of Wales, 1746 natives of 
Ireland^ and 106 foreigners 

Admtmsirahan — hor parliamentary purposes tho county is 
divided into an Fasteni and a Western division The city of 
1 ( rth also returns a member to Parliament 

Aducatio7i*^T\iQ total grant to higher class schools for 
tho year ended Slat Manli 1900 was over iC1651 Ihe total 
acfommodation in elemeiitaiy schools for the year ended 10th 
September 1899 was 27,310, tho average attendaiiee 16,6l0, 
and tho average cost per scholar £2, 178 lljd The amount 
ot rates received in 1898-99 was £11,219, and the average rate 
per £ on rateable value was at 6 87 in 1895-96, at 6 75 m 
1896-97, and at 7 67 in 1897-98 

Agriculiutc — Only a little more than one fifth of the total area 
of tho county is under cultivation, and ot this nearly ono third is 
in permanent pasture, while in addition there are about 930,000 
acres of hill pastura^^o, grazed partly by tho native highland 
• attle, but mainly by sheep in legaid to the nuraW of which 
1 erthshire ranks, lu Scotland, ne's:t to Argyll Much of tho obi 
■sheep pastiira^^o is, however now occupied by door forests Over 
91,000 acres are uiuiei wocmI, and ncai ly 600 acios under orchards 
Apples aic giown chiefly in tlie Carso ol Cfowrio and tho distiiet 
ot Mentcith Over 1000 acres are under small truit Sinco 1680 
the acreage under corn crops has decreased by about ono sixth, 
tho largest deorcaso being in the acreage under bailey, whicji 
now occupies about ono sixth of tho corn ciop acreage, oats 
occupying ncaily three fourths, and wheat less than one tour 
tconth Neaily three fourths ot the green ciop acreage is 
oceujued by turnijm, and less than one thud by potatoes Ihe 
iollovvmg tible gives the mam divisions of tho cultivate el area at 
intervals fiom 1S89 — 


Year 

Join] Ana 
nml r 

( oni 

(Jm n 

C lover 

P©rmanc«it 

1 allow 


( nltiMiliuii 

( rcjph 

t rops 

] ahtiiu) 

1889 

345,136 

99,902 

17,963 

103,533 

91,62J 

2119 

1890 

319,818 

94,826 

45,869 

118,683 

87,735 

2130 

1899 

317,227 

89 474 

41,294 

98,265 

103,284 

1158 

1899 

^38 737 

87,511 

41,391 

99,918 

105,745 

986 


Ihe following table gives particulars rcgaiding tho live stock 
toi the Rvmo years — 


\ear 

lota) 

llorsnH 

Total 
( attle 

( »W8 Ol IJoifuiS 
in Milk 

Ol in ( ilf 

S]if*( p 

Tigs 

1SS5 

13,219 

82,621 

l'>,8 ,7 

71i,T)l 

8902 

1890 

12,84j 

79,818 


725,178 , 

9631 

1899 

1^,917 

74,801 

IS, 202 

707,001 

88S0 

1S99 

12,183 

72,0')7 

17 8J0 

710,»« 

7212 


Imlustrics and Jtadc — Ibo tofal number of poisons employed 
in lactones and workshops in 1897 was 12,198, as compared with 
1 1,610 m 1896 Ot tbeco 4225 wc re employe d in textile lactones, 
flix, hemp, &c , chiefly coarse linens, in the seveial towns ami 
villages, employing 2818 In non textile laeloiics 6298 pci sons 
were omnloved, 3402 of these in the print bleach, and clve works 
for whuli the eounty town IS lamous Ot the 1715 piisons cm 
ployed in w ork8lic>j)H, 1170 weio employed in clothing Industrie s 
H uidloom weaving is still caiiiod on iii many ot the v illages In 
1899 among the mimials i used were 95,009 tons of igneous 
rocks, 41,508 tons ol sandstone, and 9371 tons of slate 


See RoBi’RTRnN General J ii^w of the Agriculture of the County 
ofltrth 1 erth, 1799 —Kobfu ISON Comitat us dc Atholur Edin- 
burgh, 1800 — Guuirif 7ho V^ale of Strathmore hclinbuigh, 
1875 — Duummom) Perthshire inLyyone Days London, 1879 — 
Marshali Historio Scenes of Perthshire Eclinbuigb, 1S80 — 
Hi N im U oods^ Aonsts^ and Estates of I erthshire Teith, 1883 
-Bfveriiu F Peithslmc on Fotfh, 2 vols I ondon 1889 — 
I’oil) The Harp of 1 cithskire Paisley, 1893 — Ci isNii«e»iiAWF 

Graham Notes on the District of M cut nth London, 1895 — 

Hi TciiisoN The J alt of McntcUli Stii ling, 1899 ^ 

Perth, an ancient city, a ro>al anel parliamentary 
(one member) burgh, and the county town ot Perthshire, 
Scotland, on the rivei Tay, at the ]unrtion of several lines 


of the Caledonian and North British railways, 48 miles 
north north west of Edinburgh by rail Dyeing retains 
its importance, and there arc also glass, linen, wincey, and 
floorcloth manufactures, steam joinery w^orks, and brick 
and tile works There is an Episcopalian cathedral, to 
which in 1900 considerable additions were made in com- 
memoration of Bishop Wordsworth The Perth Academy 
18 a higher-class school under the direction of the school 
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boards and Sharp’s Institution, besides satisfying the 
requirements of an oiganuod science school, provides a 
course of instruction in classics, instrumental music, and 
gymnastics In addition to the board schools othei 
educational institutions are btewart’s Free School, the 
industrial school for girls, and the Fechnoy industrial 
school A scheme of city improvements has lieen to a 
large extent (1901) earned out It includes a fino new 
street from the North Inch to the South Inch , the erection 
of a new bridge — a steel structure with handsome freestone 
piers — between the old bridge and the railway bridge, and 
connecting South Street with the Dundee Hoad Jubike 
corporation swimming baths, with bowling greens, were 
erected in 1887 by public subscription , a handsome new 
]) 08 t ofhee was ojicncd iii 1898, and in the same yeir 
the Sandeman Public Library, founded by a bequest of 
JB32,000 from the late Piohssor Sandomin of Owdis 
College, Manchester At the south end of the North Inch 
a granite column was erecte^d in 1895 to commemorate 
the achievements ot the 90th Light Infantry, now the 
second battalion ramcronians (Scottish Hifies) Popiila 
tion (1881), 28,949, (1891), 29,899, (1901), 32,872 

Perth, the capital of West Australia, situated ibout 
12 miles fiom the sea by rail, on the Swan nvei, 
which here widens out into a beautiful lake, one and a 
half miles long and one null bro itl The city h is grow n 
very lapidly Miict 1890 In 1891 the population was 
only 8447 , iii 1899 it was 55,000, of whom some 27,000 
we It within the limits of the city pnqier (2560 aeies) 
The 10 18 communu liion b} brieigo and sti iin ferry with 
South Perth, on the opposite side of the iivti , to the 
noithwest ho tlie adjoining anel i ipitlly growing mnnici 
jialities of Lceeh rville anel Subiico Outlying subuibs aie 
Viitoria Park, Bmswood, Belmont, Claieniont, Cottosloe, 
Peppermint Grove, and Biyswatir A Jubilee Viitoua 
Public Libraiy was ojiened m 1887, the Scots C’olltgc 
in 1897, anel the Mint, an imposing stiucture of con 
sidcrablo an hitcc tural ment, in 1899 An observatoiy 
IS fine ly situate d on a hill immediately west of the city, and 
theie IS a gcnci il museum Chief among several rose r\t s 
is till Perth Piik Htseivc, comprising over 1000 acres, 
now being eleaied ind laid out The mean temperature is 
64 9 F , the lowest thit his Ixon n corded is 57 5 , anel 
the ini\imuni, an exceptional leiding which was taken in 
1878, IIG 7 The avciage rainiall is 5 5 inches 

Ihij iimmapil oonnpil con«i8ts of a mayor oheted annually 
by tlm wholo body of municipdl dertors and 15 couiii illors, 
Tcpiosoiiting waids In the Parliuucnt of Wtst Austialii, 
for tho mr I tings of wliidi the city contains Legislative Council 
and Legislative AMsoinbly iliamlxis Path is represented bv 3 
mom hois on tho Coumil and 4 mnmbois m the Assembly ^Ihc 
total length of sir cts is 04 miles, of uhidi in 189<) about 
40 miles utro piopiily foinnd and mctalkd Iheio aie gas and 
-eloctiJi lighlm^woiks both as yet in tin hands of coinpuiits 
riie witoi worJ s, lioucvoi, wiie ai (pared in 1896 by the central 
Oovernment for 000 , a further sum of £140 000 haslxen 
oxponded on them and the mam rose rvoii in the Darling range 
18 capable of holding 200,000 000 gallons It is proposncl to eon 
struct another with a capacity of 1,554 452 000 gillons, and a new 
service reservoir within the city boiindaiies is also tontemphitcd 
At present Perth has no jiroper sewerage system, hut a scheme of 
surface drainage is being oarrnd out as a timporary relief, and a 
permanent system of sewerage has also been approved, which will 
involve an expenditure of some £350,000 There are thieo lace 
•courses in the neigh lioarhood Ihroe daily papers are published 

Perth Amboy, a city and port of entry in 
Middlesex county. New Jersey, USA., at the head of 
Kantan Bay, m the eastern part of the state Its site is 
low and level and the street plan regular It has an 
excellent harbour and a largo cojnmerce, and three rail 
ways, the Central of New Jersey, the Lehigh Valley, and 
the Pennsylvania, afford rail tiansportation It contains 
terra-cotta works, machino works, iron foundries, petroleum 
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rchneries, and fhemical works Population (1880), 4808, 
(1890), 9512 , (1900), 17,699, of whom 7978 were ^reign- 
born and 89 negrots 

Poru, a country of South Amonoa, bounded on the 
W by the Pacific Ocoin, on tho N by heuador, on the E 
hy Bii7il and BoliMa, and on the S by Chile Tho 
frontiers tow aids Liiiador and Bolivia are not )ot defined, 
and the question as to the possession of the piovinces of 
Tacna anel Am i, which ha^e hitn occupied by ('’hilc sincc^ 
1884, IS still pending Aicoiding to the agreement 
between Peru and Chile, a pojuilar \ote shcnild have 
decided m 1894 to which eountiy these ])roMntcH should 
belong, but as a 77io(iin operamh k cept ihh to both paitic s 
could not be devised, the decision was eh fined On 16th 
A]>nl 1898 a convention for the puiposo of canying out 
llic plebiscite was signed at Santiago, but two je irs later 
it was rejected by the Chilian Cemgress Ateoieling to 
Penman claims, the terntoiy of the ripublu stictches 
liom 1 29 to 19 13' S, and from 61 55 to 81 20 
40 W Generally s]>eaking, tlie elimati is health), though 
a fiwendtinie diseases aic femiul Tin ehinate in some 
)>1 ices, as, for instaiuo, Piura and Taiija, has a dilative 
effect on iheiiinaiit, pulmonar), and otlur loniplaints 

Tlu aiea of Pciu acioiilmg to estimate's published by tho 
Otognphical SoLiity of Lima covtis 005,730 s(jijiic miles No 
(Liisns of tho populitum bus been taUrn since 1876, . 
when tho iiuiiihtr of inhabitants was n turned at 
2 657,853 exelusivo of uncivilized Indians said to 
nunihii ibout ] >0,000 In 1890 tho Googiai>hi( il Soiiety of lama 
cstimatid thi population at 4 609 099 In tho following tnhlo tho 
anas of the. 18 dipnrtmentH (including latiu) and two pionnces 
(Callao and Moqiugna) and tlicir population (lciisus lor 1876 and 
istmiated foi 1806) are sot foith — 



Area 

S(iu«vro 

Miles 


Census lS<n 

FstinmUd 1896 

Piuia 

16,824 


21 5 909 

(Ujamaua 

12 538 

213 391 

412 412 

Anm/oiias 

13,943 

3^ 24'; 

70,676 

1 ore to 

288,456 

61,125 

100,590 

I ibeitad 

10 206 

117,541 

2>0 931 

Aueachs 

16 662 

281,091 

428 703 

Lima 

13,310 

226,022 

298,106 

C ill lo 

14 

34,492 

48 118 

lIiniK ivelua 

0,251 

104,155 

22 f, 796 

lln imuo 

11 02t 

78 856 

115,309 

Tunin 

23 347 

200 871 

391 393 

Jea 

8 718 1 

60 1 1 1 

90 962 

A>aeiu ho 

18 1H5 

142,205 

302,469 

CUAO 

1 >0 270 , 

218,445 

4 58,646 

i^uno 

41 108 

256,504 

537 315 

Ar<.quipi 

21 947 

160,282 

220,007 

Moqiugua 

5 540 

28,786 

42 604 

Auiuim ic 

8 1S7 

no 246 

177,337 

I amh ijtqiit 

4 614 

85 <184 

124 091 

lacna 

12 590 

56 000 

50,419 

Total 

695,733 

2 657 853 

4 609,999 


Of tlic total population in tlioropuhlu, 57 per cent aie estimated 
tola ahoiigines, 25 pn cent of im\(d blood, white and Indian 
oi n("io and Indian, tho rerniining 20 per < cut aie tho 
d«s< end lilts of Spaniards, some 6000 to 8000 huropeaus, 15,000 
Chinese, and 800 lapantse No accurate data concerning tlu 
iiiovcinent of population thioiighout tho vaiioiis dopailments are 
follc(.tcd by the national aiithoiitu s, hut tho preialcnt opinion 
is that httio rhango lias taken plaeo m the numbir of innahii 
ants any ineieaso from births being counterbalaiu cd by the 
htavy infantile moitality and tho otteets of alcoholism amongst 
adults Iho immigration to Peru from Europe or else w brio h on 
a very small seido but no official statistics are kept Ilic nuinhei 
of Chinese is rapidly decreasing, there being a higli death lato and 
no immigration The population of tho city of Lima in 1897 was 
100,144 (48,728 males and 61,416 females) In 1808 tho niiniher 
of marnages in the city was 405 , births, 8885 (illegitimate, 2028) , 
deaths, 4213 The population of the city of Callao, whuh m 1880 
was 35 000, is now stated to be 48,118 , that of Arcquipa, 36,000 , 
and of Cuzco 30,000 

In Peru the Spanish spoken by the educated classes, though 
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they have a stram of Ipdian blood, is loss conniptcd than in 
most of the South American republics I he Poi uvians are, as a 
Nmtl am! courteous and hospitable, proud in spito ot tlieu 

, ® po\e!ly and patiiotu in dispuUs nith foreign powers 

c mrmc 9r Rom in Catliohc ( hurch still holds gicat power 
amongst Ihtm, although its politual influciK o is not so apjiareiit 
as in Tormci days Amongst the Indians, the great bulk of the 
inhabitants, (ivili/ation has m ido comparatively little progress 
Ihoy have, with llio txtipUon of a few remote trilxs adopted 
Christianity, hut iii other nsptcts they retain the hibits of lilo 
praetisul by tlifir Ima forolatliers Away from the principal 
towns tiny In e by cultivating small pat( lies of ground, Hpinmng 
by hand the cloth thty netd lor their simple dnss and household 
juirjioscs, and t( nding Hoc ks of alpacas and llamas , tin y an ( ontc nt 
to acl iiowhdgo the autlioiity ot the locality In niin> distints 
little S]>inish IS iiiidirstood, in some none at all fiio iiihahit 
iiuta of the higher valleys possess groat jiower ot enduiaiuo, and 
tiuvil long distances over nmiint iiiious country with oiil> eoca leal 
and the barest modnum of food tor suste liana Lidoitunatcly, 
diunkciineHs is a coinuioii mc( in the interioi, and is inrriasing 
llio jiolitieal coiHtitution is tint of 1800 Tin Ugislitivo jwmer 
18 vcsltd iiiaScnuti of 48 imnilKisand Chanihtrol Deputies ot 108 
^ membors Mcmlxrs ot both bouw h art c hosai for six 
overa- yoais, by ludiicct jxipiilar tbetion, i i mrU nianiicr that 
one tlin I ot the nunilxi ritin (\n\ two years 'Ihe 
executive powd is\ts1(«l in a Insnbnt, tbttcd by jxipular xote 
for four jfais with bini aro ilcital two Vn n Presidents Ibo 
retiring Piesiebiit (aniiot bo dee tod for the next ])rcsidential ttim 
iiuio an MX niinisteis ot stato — the Inaels of the depailiiients 
ol fox 1(^)1 i( ] it ions pistice wuishiji and piiblu instrue tiun , the 
inteiioi and jxjlne wai end navy , tiiianco and eominerco , public 
woil M, ludustiy and internal divclopimut 

I Ota/ ( oirrmnnit — 1 ho executive jxiw or is represented in each 
ot the (iglitoen (lop irtnie tits by a prelect in e i< h pioviiice b> a 
hill) pictcet. 111 eae h disliiet by a governor and in e it h town by i 
lie nil mint governor Iho j)retee'ts and sub pit leets aro ijipoiiited 
b} tilt Pnsulcntof thoRepublu, the govormusby the ])rtletts, nml 
the lieutenant ^over ors b> tliei sub jerefeets Inieli dopaitiiicnt is 
governed liy a luntu or eouneil t b eted by the provim nil touncils 
each (oiisisliiig ol twelve oi sivtoen ineiubtis aeeonhng to Us 
iiiiiioitanet, and of foily nienibtis iii the c iso ol lima Iho 
htuille 1 town districts aio under elistriet couiuils of three mcnibe is, 
one choHcn by tiio ]x ojile ami two by llio ]iTovin( lal eouneil 

IW tho conslitution the Koman Oatbolic nli^ion is tho leligion 
of the State and the publie exeicise ot any otlici is piobibiteel 
If II I a tieally, liowtvti, tlioie is a eiitain amount of 

® lob ration and than are Anglie an e bun he s and mission 

- a. 8( bools 111 (- illao and 1 imi llu niiniage disabilities 

* of non Calholits wao inoditied bv an Act of 1897 and 

by a pioside ntial elecn o |mblislicel in May 1899 

Pi iinaiy instrue tion is in e bar^o ot the inunicipal autliouties, and 
Ibollrtb it IS nominally comjeiilsory between tin ages of live and 
liflne u, littlo iiieuo than 10 pe i e eiii ot tin e bildrtn ot se bool age uio 
uinle r instiuction In 189S tbao we re H'lO juiumiy se Iniols with 
1618 leaehois ainl an atteinlaneo of 60,7 d <U the sebools, 1162 
were oilnial and JOl woio pnvato Ol tboteuelnis TlOwcroinen 
and 460 were woiinii te i title ated, w bile 799 wtn assistants Ot 
tho eliildioii, 19 617 wore boys and 21 1S6 wtn giils Tho 
expenditure on piiinii} education in ls97 was 47() 889 hole*s 
e piivalcnt to about il7 000 ee|iial to 9 sob s 7S ttlUavos foi e nh 
]>upil uttciiding tin ])ublK m bools Iheio is a noimal btbool lor 
the training ot women teaelicrs, foundttl in 1S78, uiiel upon wbieh 
tho (lovcinnient txpendtd 118,660 sobs btlwten 1S78 and 1S97 
1 Ol Kteondaiy edue ition there aie twenty lime national colleges 
in dilfticnt j)aits of the republic, twenty two being for the 
instiiution ot boxs, and erne at Cvizeo for girls In 1897 the 
number of stnekiits at these colleges xvas 1984, and the avtisgo 
attoinbiiue 1 10 J, of xxliom 1186 passed satisfactory examinatmns 
I be numbci of tlnur teat he is was 163 The expeiidituio on the 
twenty time colleges xvas 186 045 sobs (jll8 604), cenial to 166 
soles 86 e t ntavos oi about £1 6 foi c ae h stiide lit passing the evamiiia 
tiems boi higher education Iheio aie four universities, at Lima, 
Aitejuipa, Cu/eo and Trujillo, giantiug degrees in theology law, 
medicine, science and literature In 1897 there weie 792 students, 
of whom 519 passed the leepiisite tests Tho rtxeniies of the foui 
universities in tho same year amounted to £20^670, and tlieii 
expendituio to £20 770 lima has a school of uiiiios and civil 
ongiiieeriiig, and tlieio aio also militaiy and iiaxal schools There is 
a free library in the capital m addition to one at iho uiuversitv and 
another at the school of mine s In several ot tho laigci towns there 
aro high schools undei tho dirte tioii of f nghsh and Qerman teachi iw 
Justice IS administcied h> tho Supremo Court at Lima, and by 
superior and minoi courts lu nine uidicial districts Complaints 
j AM against the admiiiibtiation of justice, both civil and 
JUBtict criminal are frequently made On Ist July 1899 the 
])ol]ec force consisUel of 1152 olheiis and men of the civil guard, 
and 1266 officers and men cf the mounted gendarmerie 


There are m Peru forty eight charitable aocicties, formed oliicflyi^ 
for the support of thirty public hospitals within the republie 
Ihcir revenues are derived chiefly fiom lotteries, chmrtiy 
There IS but one national lunatic asylum There aro ^ 

)«rcnch, Italian, and Ohiiieae hospitals I^loating hospitals havo 
lieon authori/ed at Callao 

The army, as fixed by the budget voted in 1899, consists of six 
battalions of infantry with a strength ot 1940 nun , two I'egitncnta 
of cavalry containing 260 men enc h , four scpiadroiis of ^ - 
125 men to fuiriish the presidential escoit, and a 
regiment of mountain artillery of 510 nun Siiuc 1896 a pic 
paratory school has been established for the education of oflitcia 
for the army and navy, and a military school has lieen founded at 
Chorrillos for the instruction of ofluers and non comniiKsictned 
ofheers of tho army 1 his institution is under tho supervision of 
instiiictors fiom tho French army, sent out at tho request ol ihev 
Pciuvian Government The small aim in use is tho M iniilichci 
iiflc Tho Peruvian navy consists of the cruisers lima and 
i oiis/ifutwn and the truiispoits and Chala<.o Thoro 
aie ilso some smaller vessels of little practical \alue foi deferiee 

The itvenuo ami expenditure, which, before tho outbreak of 
Iho war with Chile in 1891 amounted taeh to about 
16 000 000 soles (or £1,500 000) annimll}, have been 
as lolloxvs in recent ycais (the solo being taken at the iimform 
latc ol 2 shillings) — 


pirK 

Rttvonue 

Fx|)cndlture 

1887 

£625,380 

£492,490 

1897 

1,06 5,900 

1 114,570 

1900 

1,311,987 

1 272,990 


lor 1900 tlio sources of revenue and tlic blanches of cxpcndituro 
wcic as follows (10 8obs=.£l) — 


Uov ( mi( 

(’ustoms £711,291 

la\cs 471 982 

losts 2S,114 

Icbgiapb 6 21) 

\ anous 66,366 


Kxix*n(lilnre 

I irniicc £3'»3,641 

Aim> navy 104 560 

(joviiiimcuL 378,969 

liistui,£c 11), 129 

\aiious 110 0S6 


Total £1,311 987 1 3otal £1,272 990 
Tho levcnuc is dc lived mainly from custonis and internal ti\i« 
on alcohol tobacco, opium ami stninjis lluse taxes have been 
fanned out sinro 1896 , and a m w conti ic t was made in 1900 witli 
a Hymluato specially foimcel foi the jmiposc Of tho total iniount 
eolkctcd, tho B> mill ail retains £60,000 foi tho c\])Liists ol 
(olloction of the hilimc 94 pci ecu goes to tho (lovcrnment 
amlbjxrceut to fin syndicate Olhci sounes of icxcnuc oic iv 
tax on leal ]»ropert} iml anothoi on nmniig ihcpioucdsol tlx 
silt nioiiopolv an , Ity law of 1S96 s< t aput lor the icdc luptiou 
of fuena Ihe fouign debt, coiitiictcd iii 1870 ami 1872 
amounted to £31,680,000, but on this ainount no iiitciest w is 
paid alter 1S76 In 1SS9 tlio uncus bad acc uimilatcd to 
£23 000 000, ami in lanuaix 1890 flic Govenimcnt enUud inti/ 
an agncmuitwith the bomlhokkis whcicby if was lelc iscd fiom 
all icspoiisibility loi fhc loans lo the boudliolckis wcie ceded 
the State iailwa>s foi sixty six years the loni lining guano dc 
ixisits and coitnm mines ami lands 1 he Oovunimiit ngited to 
pay them for thirty time yiais an aiimi d subsidy ol £80,000 
secuicd on the ( allao customs while thev umkitook amon^ 
other responsibilities, tho extension ami im])iovcrmnt of tlm 
railw ly sxsfcm hor the ]>ui])osc of canjiug out the tcims ol 
this contract a compaii> (ulkd the Piiuxiaii (oipoiition was 
constituted in 1890 the Ixmdholdeis bteomiug stockholders in thoi 
company on t xihanging tluir bonds foi shaies (Ste below ) 
llie outstanding internal debt in 1899 coiisistccl of — 

III Ktilption 8 o1ps 

Interest btauiig lumled debt 26 606,64 'J 

Non interest btaiing debt 7 600 000- 

b loating dc bt 6 000 000 

31isccUaiicous claims on tin fit isuix 9,600,000 


Toted 


48,60G,64S 
•=: £4,850,000 

The late of inteiest paid on the funded debt is 1 per cent per 
annum, and the stexk is quote il at 7 to 8 pei cent of tho nominal 
xalue The non inicrcst bcanng debt is amortized by teiidei br 
luxv at tho rate ot 20,000 aoks monthl) but this ])rovision lias not 
been reguliily attemlcd to Ihis stock was cpioted in 1899 at fk 
to 4 i>er cent of tho norniiial xalut 
Sugar grow uig and mimifaetuio Iiaxo been important formally 
^ears, and a eonsulerabk extension of the industry took place 
during the pciiod 1888 to 1898, so that in 1890 the . . . 

area jilauteci with cano exceeded 160,000 acies In 
1871 tho su^ar avail ible for export was 4600 tons , m 
1881, 80,000 tons , in 1891, 41,400 tons , and m 1901, 

110.000 tons The home consumption of sugar is estimated at 

20.000 tons annually Tho climate is < ptionally laxourablte* 
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for the sugar planting industry, the labour difficulty being tho 
H^tat hindrance to a more rapid extension The number of Chinese 
coolies employed on the plantations is rapidly diminishing , 
Japanese have been tried, but have proved deficient in strength, 
and they suffered severely from tho climate The sugar expoits 
to Great Britain in three years were, in tons 1898, 43,000 , 1899, 
121,200 , 1900, 15,700 , to the United States the quantities were 
1898, 14,200, 1899, 18,400, 1900, 67,800 Iho total value of 
sugar exported in 1899 was XI, 010, 351 , in 1900, XI, 455, 812 
Next in importance to sugar amongst agricultural products is 
cotton, both the libre and seed being exported Tho cotton grow n 

in the department of Piura, wliore extensive woiks for irngation 
arc m progress, is of exceptionallv good qualitj The production 
was as follows during tho specified yeai*s — 


Vear 

Cotton Fibre 

C ottoii Seeei 1 

Quantity 

Value 

Quantity 

Value 



Ions 

L 

Jons 

L 

1S91 

4766 

105,800 

1,695 

1>,610 

22,760 

1892 

9837 

322,520 

247,000 

11,378 

1898 

6712 

8,322 

9,970 


In 1899 ih( exports of cotton fibre amounted to tho value ol 
4,178,747, in 1900, 4-326 074 In 1898 tho shipments of cotton 
“Seed cake amounted to 1469 tons, valued at £2344 hour fifths ot 
the total cotton products cxpoitid aio shipped to Gieat Bntaiii 
The production of nco shous a steady increase In 1891, 12 j» 9 
tons, valued at £15,000, vici< exported, in 1898 it was 4296 
tons, valued at £63,360 Iho shipments of coca leaf were 128 
tons m 1891, 818 tons in 1S96, and 406 tons in 1898 Cocoina 
to thi amount of 9590 lt», woith £(>>,200, w is exported m 1898 
In tho same y<ar cochineal to tho value ot i.710 was expoiUd, 
as compaied with £3210 in 1896 hor the (ultivatioii ot codec 
many new plantations weie formed a few years ago in the Chan 
^hamayo, PireiK and Paucaitambo districts ol central Peru For 
this purpose tho I’euiviaii Corporation granted land on easy tirms, 
and lent othtr assist nice to settlers, the (tovornnu iit ilso offtr 
mg facilities to huiojaan immigrants 1h( lesult was an in 
crease iii pioduetion fiom 191 tons in 1891 to 1216 tons in 1899 
UnfortuudUlv, owing to tlie heavy ( ost ot traiispoit, the siarcity 
of labour, and tho fall in the price of codec, these euterpiises have 
y)rovcd iinsUt ( ( sstul, and tho plantations aie being abandoned 
riie cultivation of cacio shows a marked increase In 1891 the 
imount exported was 17 tons in 1898 it reached 618 tons, valued 
at £34,840 But this industiyis hindcicd by didicultics similai 
to those which have c becked tho devc lopment of codec cultivation 
The rubber industry pi onuses an important development in tho 
near future The rubber trees are principally found near tho 
affluents of the Ama/on, extending from Iquitos southwaids to 
tho livers Beni, Madro de Dios, and Madeira Accurate in ioinia 
tion cuiiccrning tho quantity collect<d cannot be obtained, as the 
greater portion of the pioduet is conveyed to Brazilian ports and 
shipped as Brazilian Tho expoit from Iquitos by way of the 
Amazon, in 1884 was 540 tons , m 1894, 1294 tons 'ind in 1898, 
1525 tons Pastoral industiy is confined to bleeding cattle ior 
home consumption, liorses for local use, sheep and alpacas 
for food and wool, llamas for transpoit pin poses, goats foi 
skins and meat, ancl vicufias lor tho liaii and liidcs No otficial 
statistics have boon compiled in icgard to the number of cattle, 
tho supply is, however, barely suduieiit to meet tho local demand 
J ho exportation of hides m 1898 was 2127 tuns, valued at £83,110 
In 1896 tho shipments of wool were — shtep wool 2,698,000 lb 
alpaei, 2,888,000 1b, vicufta 9200 1b In the same year 659,000 
lb ot vicuha skins and 677,000 11> of goat skins weio expoit d 
In 1898 tho total amount of all wools oxpoitcd was 7,674,900 lb 
valued at £308 260 Iho homo consum]»tion of native wools is 
<.oiisidorable, tho Indian population making the bulk of the cloth 
they need for the ponchos and other rough clothing for general 
use m the interior 1 he piincipal centres of the aool industiy aic 
Arequipa and Cuzco In the coast pro vine es there? are extensive areas 
of extremely fertile land, which might be made available for agii 
•enlture by imgation ioi instance, iii the provinces of Tumbes, 
Nopena, and elsewhere vast nctvvoiks of old iriigation canals, 
made before tho Spanish conquest, piove that iingation was exten 
sivcly employed by tho mhabitants m the time of the Incas And 
at the present day tho little valley of Chieama, to tho noith of 
Trujillo, in which irngation is to some extent practised, is a 
standing illustration of the fertility of these coast lands when 
properly watered , there, 25 000 acres pioduce a ciop qf more than 
40,000 tons of sugai annually 

Mining has mado substantial progress, partly ounig to (om 
parative freedom from revolutionary disturbances, and partly in 
consequence of tho rise m the pneo of copper Tho total mineral 
output of tho republic m 1900 was 82,929 tons, valued at 
£1,695,055 The Cerro do Pasco oopjier mines, vthich liave heui 


developed only since 1897, yielded in> 1900, 5040 tons of bai 
copper and 11,700 tpns of copper ore, the metal being earned a 
distance of 65 miles on llamas or donkeys to reach the nearest 
point of railway communication with the seaboard Siher 
IS found in greatest abundance in tho maritiiiie Andes, cspiTi 
ally in tho valleys of tho Rio Santa, near Caihuaz, Htiuruz 
and Keouay Cerro de Pas( o is a gi ( at mining disti K t vvithovn 
160 silver mines open and at woik l<arther south, at Yauli, tin n 
are 225 silver mints in opciatiun htill faithcr south, in tin 
province of Huaro«hui, there aio 117 , in Huancavelua tnd Castiu 
vireyna., 54, in Cavlloma, 21 at Puno ovei 50 
Ihe oilieial reluins of precious nutals aiul mintial ous exported 
in 1898 and 1899 aic — 


Dt script inn 

Silver in hais and pini and 
mineral ores 
Coined silvei 
Worked silvci 
bold in com and bais 


ISOS 

Vului in s ilos 


451 2] 

452 ib5 
1 49,807 

11,500 


ISM 

V alu« in h )i « 

10 067,010 
79 <»10 
11 160 
G 160 


Total 


10,441,SS, 11 061 ''70 

-£1,044,490 “tl, 106, 450 


The output of toppei and copi»er ores in 1900 v\ v iliud at 
£619,260 Discoveiios ol rich qnaitz and placci iniins in tin 
Sandia and Carahaya districts occuind lu 1896, and attempts vvtrr 
mado to work these fiilds 3 hi natinal obstacles ol (liiniteand 
difhi ulties of transport have as jot prevented any grt it devdo)) 
mint in this diieclion Deposits of boiax di‘«LOVcred in ls9i 
about 46 nulls south cast ot Arequipa an woikcd by a Biitivh 
company, which expoitcd in 1S97, 11 S50 tons, v lined at £91,800 
and in 1898, 7177 tons, valued at £57 420 Ku ent cxjdoiations 
have dcmonstiateil that extensive hods of anthracite and bitu 
ininous coal exist III tho piovince of Hualgivoo ( oal is found 
also in the distiiits ol llnamachiico and Ctiio de l*isco where 
it IS used for tin mining cstablishinents letiolcum is tound m 
considiiabli inuntitns in the depaitmmt of Piuri llie oil is 

extracted at J^igritos, 6^ miles south cast of lalaia Some of 
the wells have bun sunk to a depth of 900 feit Ihi kiroscnc 
is consumed iii Peru, and a lonsidcrablo quantitv of innlc oil is 
nsfd as Iml b\ factoucs and other mdiistnal uiidi ilukin^s 

Maniificturing industrus are rained on on a small st di 
“Panama straw hats an made os]nciallv m the luighbourhood 
of Piyta and Pima, but this iinlustry is dor lining In 1897 hats 
wcie expoitid to the value of £16,700 , in 1898 ot £10,600 
About 2,000,000 gallons ot spirits arc piodiictd anmully liom 
sugarcane Other manufactures (lotton, woollen, matchis, soiji, 
beer, cigars, &c ) have only loial intnest 

Cmnmcnc — Ihc foicign tiade from 1891 to 1900 was is lullows 
(10 soles “-£1) — 


V ear 

Imports 

1 xpor L 

1S61 

€1,700,113 

£1,665,70’’ 

1S91 

1 174,470 

1,496,860 

1896 

2,123,020 

2 417,000 

3 401 5 >0 

1900 

4,498,000 

1899 the chief inijeoits and cxjiorts won 
Import h 

I \port 

Halxi dash try 

£798,860 

377,040 

Mineials 

il 066,700 

Cottons 

Siigai 

1,010 350 

Woollens 

145,140 

Wool 

311,810 

178,750 

Inrniture &.( 

132,450 

Cotton 

Provisions 

238,100 

1 Cotloo 

48,410 

Dings, &L 

92,770 

! Borax 

61 100 

AViucs, Ae 

36,590 

Hides 

78,840 


Cocaine 

67,510 


Of tho imports in 1900, 46 per cent were ftom bical Bntaiii, 16 
percent irom German v, 13 pcricnt from the United States, and 
4 per cent from Chile Of the ox]»ort8, 47 per icnt went to 
(fieat Britain, 21 per iint to tin United States, It pi i cent to 
Chile, and 11 ]>ci icnt to ( » rinany 

Iho sea borni ti ide passes mainly throUp,h tho ]»oit of Cillao 
In 1901 531 vessels of 755,461 tons entered and 537 of 7''‘^3t4 
tons clcaied al that }K)rt Ol those ontcml, 232 of * , 

493 483 tons, and ot those cleared 283 ot 393,368 tons 
wetc Bntish Time eiibrcd also 950 small vessels aggregating 
12 697 tons and ilcaicd 952 aggiegating 12,951 tons The ports 
of Peru arevisitid regularly bv tlie vessels of the Pee die Steam 
Navigation Compiiiiy, and by tnose of tho Chilian f onipahia Sud 
Americana de ^apo^es Tlio German “Kosmos Company, and 
tho “Gulf Line a( lisgow company, also maintain eonuniinua 
iioii with the leiiivmu i>oits, and another line ceuunets Callao 
with New ’^ork ti4 Magellan Strait In 1900 the mcrchmt 
vessels belonging to Pe ru were 5 steamers of altogethe r 4253 tons, 
and 57 sailing vessels of 24,295 tons 
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Koadn ate badly needed througliout the intenot, although 
tho Governmciit ih di voting Home attention and money to the 
- . Hubjf ct SiiK e 1 896 communication liiw been opened 

miiMM through tho valley of Chanchamayo, by nay of the 

® liver PichiK, to Puerto Bennudt/, and thence to Iquitoa 

Viyntcanui But ‘as a matbrul fact it is Htill (anicr to rcadi 
hiuitoH ml New \ oilv and 1 am oi vi^l the Stmit of Magellan and 
Para than by going acroHs country ^ A Hcrviceable cart road haa 
also lx ( II made between Bn uani and Ciui o, through the productive 
piovini c8 ol ( anchiH and QuiHpicanchis The total length of rail 
uay« optn to traffic in 1899 uas 971 miles, tho majority of the 
hill 8 hung In Id by the Peruvian Corporation In 1899 theio were 
witlim the icpubln <339 jkimI offins, and the jiostid movement 
lompriHed the transmisHion of 7,481,207 lottirs and jxjst cards 
111 the inicinal huvuc and 1,830,640 m the extiinal Jho post 
olhci 1 u cipts uniountod to £80,625, and tin iximuhch to £80,150 
1 ho toiegra^ih system m 1899 extindid 2037 iiiihs of which 1438 
nith 52 offices wire under tho adiiiinistiation of tin (fovornmenl, 
and 599 miles in the hands of the Penivian Corporation Peru is 
jdaecd in i oniniumi ation with the outside woild hy the submarine 
c aides of the Cential and South tiueinan Company and the Wisl 
Coast of Atmrieii Conipaii} llu length ol tele{dione wires itecUd 
was 8000 miks in 1900, oifu ts hi ing estahlishi^ in all the pnncitsil 
towns lor tilephonn seivii e in the vninity 

The) e ail foui lonirnirual lianks in Piiu nitli jiaid up capital 
and reseivc funds amounting in the aggregate to £568,560 A 
^ saviiigH hank has ilso lain established with a jiaid 

up < «|»»tal of 96,070 soli s thi dcjiosits on llstDirem 
anacrwtt ]900amoiinUd to 1,504,422 soles The eustomaiy 
late of inti ii st foi loans is 8 jai i ent ]>ei annum on sound si eiiiities 
1 01 Hcveial >iais the iiinimiy >vas based on tho value of the silvci 
hol, 2o giammiH in weight, and 900 fine By duieeof 9ih April 
IS97 the free loinage of silvei was Huspcndcd, and thi n import iGon 
of Peruvian sihti money \\aH piejlnhiied On 11th Dee enihtrlS97 
il was cnaetiel that, jKiiding tiie coinage of Peruvian gold, (iisionis 
duties uire payable in gold at the late of 10 soles to xl sterling in 
) old com oi in silvci uith a sui charge to eepud the diflert m e in 
\ahu On i9th Deeimher 1897 a deeiee was issued authoii/ing 
the coinage of Peruvian gold pieees of 10 soles of the same weight 
and ImenesH as the £ steiling A deeiee on 10th lanuury 1898 
ehseribcd the now gold eoin as 22 niillimetus in diametei, 916 
lino, weighing 988 milligiamnub and eontaining 2 inillmrammes 
of alloy 'llu name of lihra is gutn to these pieees The value 
of Ptruvian gold (oius minted, 1898-1901, was 4.218,726 In 
1900-01 the) late of exchange was about 10 sides 20 cents to 
the libra Tho silver toms in cue illation are the sol (actual 
value about 2h ) half sol — 50 cents , i»<»Hcta~20 cents leal 
“10 cents and Indf ioal=-5 cents Uhere iie also current 
coppci coins foi viilius of hss than 5((nts Ihe Ireneh ractiie 
system is flu olluial standaid of weights and measuies but is not 
in genoial use flu ounce, 1 104 o/ uvoiiilupois the lihui 1 01 1 
Tl> avoitdupniH the i(unital 101 It Ih avoiidupois the airobu 
25 36 Ih avoiidu]Kiis and of witu, 6 70 imp( nal giillous the ^allon 
7 1 of an imjeeiial gallon the vaia 927 yaid and flu s<juai( \dia 
S )9 sejuaro yaiel, aie all commonly employe el 

Vs a lesult cd the Ciae e Donoughnioie cemfiaet with fh< 
T'cruvian Go\ eminent the Peiuvian C orpoiation was tonstitukd 
Tk o tcdlowing capital — oidinuiy shares 

£l^»b00 000, 4 ])er eoril pi ele lenct shaie s, £7,500,000, 
I lK)wei to issue £6 000,000 in 6 pei e ent de ben 

tmos of the latte i, a sum of £3 700,000 has he in 
issued to provide working capital to e ove r costs of laihvay exte ii 
sum, and to settle ecitam outstaiiding elaims The 1 eruviaii 
(toveinnient found that the national lesourets wcie uiuepuil to 
the pa\ment of the annual subsidy ol £80,000, and in 1893 the 
amount was reduced to £60,000, and shortly aftorwuids the pay 
monts < ceased altogetiui In const epu nee of thee failuic of flu 
(loveininint to meet its obligations, thee ( oipoiatiou was unable 
to build an additional 100 miles of luilway agieid to in the 
original contiaet The Coveiniiunt is also heavilj indebted to 
the Corpoi ation foi the tianspoit ot tioops and othei ex])euHcs 
and has no funds to dischaige Ihcse liabilities The u venues ot 
tho CorjKiration aio dcinod from the eainings of the railways, the 
steamer traflie on liiike Titicaca, tho tianspoit ot fi eight on the 
river Desagnadeio, the sales of guano and sonieptlui small in 
cidental items Ihe net earnings in 1900-01 wero £204,189 
In 1896 tho interest on the debentures was temporal ily reduced 
to 3 ])cr cent pei annum, highci lates of interest to be paid as the 
1 arnings of the Corpoi ation peimitted 1 he Coi*poi ation has spent 
large sums of money in theendeavoui to eolom/e the land con 
eiflcd to it m the Pei one distiict but without achieving satis 
fae toiy results Consideiahle shipments of guano have been made 
of leeent years, tho net imomo in 1900 01 being £57,411, but the 
deposits m ^asessioii of the Corporation are raiuelly becoming 
cxhausti-d Mie hope of tho Corporation lies in tno development 
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of traffic in the mineral aistriets and for this an oxteuaion of 
the existing railw^ system is necessary, especially in connexion 
with the Central milway The Peruvian Government disputo 
the light of the Corporation to work the mineral deposits at 
Corro de Paseo, on the ground that tho privilege originally conceded 
; has now lapsed 

Vi iHoDiTiBs — Cladk, £ B Tudm MofUhs tn Peru Lon- 
don, 1891 — CisNEKOB, C B , and Gakcu, K £ Guia IlluHrada 
(Ir IiiiUi, M Callao y aua oZrededoreH Lima, 1898, Oeo- 
iftajia C(m\crLwX de la Mnenca dd i>ur Lima, 1898 — CoLK, 
(iKo K Fitzjio\ The Peruvume at Home London, 1884 — 

DiKKiFii), A T Per^i, xn the Ouaxto Aqe London, 1877 — 
Fvvnk P h J^roxa Peru to ihe Plate London, 1889 — Gad 
I \si), ViJuiANDUo La hvdustrxa Azxicarera eu el Peru (1550- 
189 Lima, 1895 — Gviilaumj^ H llu, Axiua.^ Provinces of 
Ptru ius a hield for Europeaxi Enmfraiion London, 1888 — 
Maikhim CLETtfENis R A HiMorxf of Peru Chicago, 1892 
Thu War hetwetn Pent aud Chile (1879-82) New York and 
London 1888, Peru London, 1880 — Minni-niiOKK, £ W 
Peru Erobaihtuxigexi uxtd Mitdien uhtr das Land und setnr 
Ltwohmni Beilm, 1898 — Mokkno, Ffdkkico Petroleum ixi 
Peru 1 ima, 1891 — Kfno/, M Cii LePtrou Bruxelles, 1897 
— Edadvsfuxt Quu^tal dc Aduaiuts A Ho IS99 Lima, 1899 — 
Maxiual del Miueru Lima, 1901 — Sixioiutut Geoffrdjica y Estadxstiea 
del Pint (1000) Lima, 1901 -Handbook of Peru Bureau of 
tho Amoi lean Republics W ashingtou, 1892 — United States 
Cortsu/ur Leports Washington -JJntixh Foreitjn Office l)ipl(muUic 
ami ( ot sular Lejtorts I oudoii 
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Political Ihsioiy »xme 1880 — The victory of the 
(lulidiis over the combined forces of 15 m and Bolivia at 
Tacna on 7th June 1880 iiiaikcd the. dose ot the second 
Htagc ot the ^val whuh haxl broken out in Vpiil ol 1879 
In November 1880 the (liilians began to make prepara- 
tions for tht landing ot in aimy to attaek the Peruvian 
capital \ toiec ot 21,000 men was lonccntiatcd at Tacna 
and Anea nnelti the command ol General Baquedano 
These troojis were embarked on transports and convoyed 
by Chilian warships to a jiomt a little to the south of 
Callao, there disembark ing em Jlst D(i ember 1880 The 
Peiuviaiib, meanwhile, had not been idle After the 
e rushing defeat at Aina, tviry effort was made to put 
Limi m an tfleetual state, ot defence Undii the direction 
e)f Sefioi Nieolis de Pierola, who had assumed dictatorial 
powers afUi the departiiu ot Gential Prado to Europe,, 
ill the lemaining strength ot Peiu wis organized for 
resistance The militaiy command was confided to 
General Andres Ciccies Two lines of defence were 
planned to intercept the lulvarice of the enemy from the 
Si aboard, trenches being dug, tlie mud walls dividing the 
various farms loopholcd, artillery mounted on all com- 
manding positions, and laigt supplies oi ammunition and 
store s collecte'd to enable the dcfendtis to sustain a lengthy 
siege The Peruvian army at tins juncture numl^red 
26,000 men of the line and 18,000 in the leserves The 
defensive measuies insimed great confidence, both Senor 
Pierola and Geneial Cue res considering the position of 
Lima praetie-ally impugnable At daybreak on 13th 
January 1881 the Chilian attaek began, and the action 
soon Iierame general throughout the whole length of thc^ 
Peruvian first line ot detente The Chilian tioops carried 
the) turn lies at the point eit the bayonet after repeated 
chaige H, und at mid-dav tho defenders were forced to fall 
back upon the second line of fortifiiRtions In thi& 
e ngagement, known as the battle ot Chorrillos, the Chilian 
loss was 800 killed anti 2100 wounded , tho Peruvian 
1000 killed, 4000 wounded, and 2000 prisoners On they 
following clay an attempt was made by the diplomatic 
Yi piesentatives of foreign Governments in Lima to negotiate 
lK.ace, but it proved alwrtive On 15th January at 2 P m 
the hnal struggle of the wai, known is the battle of 
"Miiafiores, commenced, and eontinued for some four hours 
ITie Chilians were again victoiious, and eained the second 
line of defence, this success placing Lima completely at their 
mercy When the fate of the day was no longer an doubts 
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Seuor Pierola, Geneial Caceres, and such oihcors as could 
escape retired to the interior for the purpose of endeavour 
ing to organize further resistance in the mountain dis 
tnets At the battle of Miraflores the Chilian losses were 
500 killed and 1625 wounded, the Peruvian 3000, including 
killed and wounded On 17th January a division of 4000 
Chilian troops under command of General Saavedra entered 
Lima under instructions fiom the Chilian commander in- 
chief to occupy the city and rt store order within thf 
municipal limits 

Desultory hghtmg was now maintained by the remnants 
of the Peruvian army in the intenor, under direction ot 
(general CAcores, against Chilian authority An attempt 
was made to constitute a Gk)veinment wath Sciior Calderon 
as President of the Republic and General CAceres as first 
A ice-President The negotiations between this nommal 
administration and the Chilian authoiities for a treaty of 
jicace proved futile, the Chilian occupation of Lima and 
the Peruvian seaboard continuing uninterruptedly until 
1883 In tliat yeai Admiral Lynch, who hiul replaced 
General Baquedano in commanel of the Chilian forces after 
the taking of Lima, sent an exjKidition against the 
]\iuvian8 under Gcncial CAceies, and defeated the latter 
in the month ot August The Chilian authorities now 
l>egan preparations for the evacuation of Lima, and to 
enable this measure to be effected a Peruvian administration 
was organized with the supiiort of the Chilians General 
Iglesias was nominated to the ofhci of IVcsident of the 
Republic, and in October 1883 a tu ity of peace, known 
as the treaty ot Ancon, between Peru and Chile was signed 
The army of occupation was withdiawn from Luna on 
J2nd Octobci 1883, but a stiong Chilian force was 
maintained at Chorrillos until July 1884, when the terms 
ot the treaty were finally apiirovcd The principal condi 
tions imposed by (^hilc were the absolute cession by Peru 
of the province of TarapacA, and the occupation for a 
period of ten years of the territories of Tacna and Arica, 
the ownership ot these districts to lie dt c idcd by a popular 
^otc of the inhabitants ot Tacna and Arica at the expira 
tion of the ptiiod named \ further condition was 
enacted that an indemnity ot 10,000,000 soles was to 
bt paid by the country finally lemaining m possession — a 
sum equal to about 1,000, 000 to-da> The Pcru\ians 
in the interior refused to iccogmze the validity ot the 
nomination of I’rcsident Iglesias, and at once began 
active operations to overthrow his authority on the final 
dtpartureof the Chilian tioops A sciics of skirmishes 
now took place between the men in the country under 
CAceres and the supportcis of the administiation in Lima 
Affairs continued in this unsettled state until the middle 
of 1885, CAceres meanwhile steadily gaming many 
adherents to his side of the quarrel In the latter part of 
1885 President Iglesias found liis position, after some 
severe fighting in Lima, impossible, and he abdicated his 
office, leaving the field clear for Caccrcs and his friends to 
assume the administration of public affairs Under the 
guidance of General CAceres a jtmta was then formed to 
c irry on the government until an election for the Presidency 
should be held and the Senate and Chambci of Deputies 
constituted In the following year (1886) General CAceres 
was elected President of the Republic for the usuil term of 
four years The task assumed by the new President was 
no sinecure The disasters suffered in the war with Chile 
had thrown the country into absolute confusion from a 
political and administrative point of view Gradually, 
however, order in the official departments was restored, 
and peaceful conditions were reconstituted throughout the 
republic 

The four years of office for which General CAceres was 
elected passed in uneventful fashion, and in 1890 Sefior 
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Momles Bermudez w^s nominaled to the Presidency, 
with Scilor Solar and Sefior Borgouo as first and second 
Vic( Presidents Matters continued without altcnvtioii 
from the normal course until 1894, and in that year 
Picsidont Bermudez died suddenly a few months befor© 
the cxpiiatiou of the jjeriod for which ho had been chosen 
as President General Caccrcs, who was the power behind 
the scenes, brought mfiuence to bear to secure the 
nomination of Vice President Borgofio to act as chief of 
the executive for the unexpirid portion of the term of the 
late President Bermudez This action in regard to tho 
nomination of Sciior Borgoiio was illegal and unconstitu- 
tional, and was bitteily resented by Vuo Pnsident Solar, 
who by right should liavo succeeded to the offut Armed 
lesistance to the authority of Presielent Borgouo w is imme 
diatcly organized in the south of Peru, the movement Ixiing 
supported by Sefiorcs Nicolas de PieroU, Bilhnghurst, 
Durand, and a number of influentiil Peiuiians In 
the month of August 1894 General C\cores was again 
elected to fill the office of President, but tlie nvolutionai} 
movement set afoot against President Borgouo was con 
tinned against his successor, and lapidl} gamed ground 
Piisident Caccrcs adopted energetic measures to suppress 
the outbreak liis efforts, however, proved unavailing, the 
(lose of 1894 finding the country districts m the powtr ot 
the rebels and the authority of the legal Governmtnt 
confined to Lima and other principal cita s held by strong 
gariisons A concentration of the u volution iiy fout s w is 
now mad(^ upon the city of Lmia, ind early m March 189^ 
the insui gents t mumped near the outskirts of tlu town 
On 17th, 18th, and 19th March sevcie fighting tookplicc, 
ending in the dtftit of the troops under General CAccris 
A sus^Hnsion of hostilities was then brought about by 
the eftorts of H B M consul, Mr bt John The loss on 
both sides to the struggle during these two days was 2800 
between kilkd and wounded President CAceres, finding 
his cause was lost, left the country, a provisional 
Government under Sefior Candamo assuming the direction 
of public affairs On 8th September 1895 Sefioi Pitrola 
was declared to l»e duly elected as President of the 
Republic for the following four yeirs The Peruvians 
were now heartily tired of revolutionary disturbances, and 
the administration of IVcsidcnt Picrola promised to be 
jicaccful and ad\antageou8 to the country In thtse 
circumstances it IS not surprising that an insuricttion iry 
outbreak in the distiict of Iquitos met with small sympathy , 
and was speedily crushed In 1896 a reform of the 
electoral law was sanctioned By the piovisions ot this. 
Act an electoral committee was constituted, composed of 
nine members, two of these nominated by the Senate, two 
by the Chamlier of Dei)uties, four by the Supreme Court, 
and one by the President with the consent of his mmistcih 
To this (ommittee was entrusted the task of the examina 
turn of all election n turns, and of the proclamation of 
the names of successful candidates lor seats in Congress 
Another icform brought about by President Pierola was a 
measure introduced and sanctioned in 1897 for a modifica 
tion of the marriage laws Under the new Act maiiiages 
of non Catholics solemnized by diplomatic or consular 
olheers oi by ministeis of dissenting churches, if proj»erl} 
registered, aic valid, ind those solemnized before the piss 
mg of this Act were to be valid if registered lx»forc the 
end of 1899 Revolutionary troubles again distuibed tlu 
country m 1899, when the Presidency of Sefior Pierola 
was drawing to a close In consequence of dissensions 
amongst the members of the election committee constituted 
by the Act of 1896, the President ordered the suppression 
of this bod} Seizing on this action as a pietext, a group 
of malcontents under the leadership of one Durand, a man 
who had lieen prominent in the revolution against General 
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<'A(cre8 m 1894 9>, conspired against the authonticB and 
rused several arniid Iniids, kno>^n locally os nwntanerm 
^Jornc skirmishes occurred Ik. tween these insurgents and 
the (lovernment troojis, tin latter generally obtaining the 
advantage in these eneounteis In 1899 several of these 
armed bands were still at large in the mountainous dis- 
tricts, but the > were not re garcled as forimdablo antagonists 
by the authoiitas, nor was any great sym|>athy exteneled 
to them by the ruial j>opulation In Septemlxr 1899 
President PieroU vaeated the Preside noy in fa\our of 
^Sehor llomafia, who luul been elected to the oflue as 
a ]>ojuilir candidatci and >\ithout the exercise of any 
undue official intluence Piesident lloinani w is educated 
at Stonyhurst, in Lnglarid, and was a civil engineci 
b> profession He was credited witli the desire to 
lulp on the develf»pment of Feiu without any political 
ambitions to serve either on his own behalf oi on that of 
hiH friends 

The principal iiolitieal jiroblem befou tlie Government 
of Peru at tlie opc ning (ff the JOth c c ntuiy was the cjuestion 
with Chile of the ownershiji of the territoiies of Tae na and 
Arica The period of ten yeais oiiginally agreed noon 
the (9iilian occujuition of these piejviiuts expired in 1894 
At that date the ])eaet of ]\iu was so seriously disturlxcl 
}>y inte rnal trouble s that the Governnunt was cjuite unable 
to take active ste])S to bring about any solution of the 
matte r Since 1894 negotiations between the two Govern 
merits liave lieon attempted from time to tune, but without 
any satisl ictory results The etuestion hinges to a gie it 
extent on the ejualification necessary for the inhabitants 
to vote, in flu event ot a plebiscite Ireing e died to decide 
whether Chilian owneishii) be fin illy established, oi the 
pi ovine is 1 eve it to Pe ruvian sovereignt> Peru has pio- 
[Misid that only Peruvian usich nts shall be entitled to take 
])art in a populai vote , Chile i ejects this proposition, on 
the ground that all residents in the terntones in e|uestion 
shall have a voice in the final dteisioii The agreement 
l)t tween (9ulc and IJolivia, by whicli the disjmted provinces 
aie to Ire handed over to the latter country if Clulian 
|>oss£ ssion bo re cogni/ed, is ilso a stumbling bloe k, a strong 
feeding existing among Peruvians against this proete<ling 
It IS not so much the value of Tacna and Anea that make s 
th( present diflieultits in the way of a settlcmerit is it 
IS that tilt lutional jrueie of the Peimians ill biooks the 
id( i of peiinaiiently k»Mrig all daim to this section e»f 
country The money, ibout £1,000,000, could ])robably 
l)e obtairuil to indemnify (9idt it oteasioii for it arose 

The i|uestioii of the delimitation of the frontier between 
Pt 1 u and the neighbouring i ejniblie s ert I e uador, Colonibi i, 
and Brazil has also crojiped up at intervals A treaty was 
signed with Hra/il as fai back as 1876, by which certain 
physieal featuus were accepted by both c cum tries as the 
basis for the bounthu>, but nothing lias be en atcomplished 
towards definitely suiv tying the proposed line of limits 
In the case of leuadoi and Colombia a dispute arose in 
1894 eoiueriuug the owiieiship of large tracts of un 
inhabited countiy in the vieinit} of tlu headwaters of the 
Ama/on and its tributaiits \ri aguemont was projrosed 
between Penn and Feuador iii eonnexiou with the' limits of 
the rcspeetivt lepublics, but difhculties were eicated to 
prevent this pioposal from betonnng an accomphshed fact 
by the pretensions put loiwaid by Colombia The litter 
state claimed sovereignty ovei the Napo and Maranon 
rivers on the grounds of the ecclesiastical jurisdiction 
iixereised over this section of territory during the iiermel 
of Spanish dominion, the Goveiiiment of C^olombia pie 
tending that these eeeJesiastieal riglits to which Odombia 
became entitled after her separation from the Simnish 
iVown earned also the right of absolute owneiship In 
a treaty signed by the thiee intin steel states in 1890 a 


comjiromise was effected by which Colombia withdrew 
a part of the claim advanced, and it was agreed that any 
further diflertnees arising out of this frontier question 
should be submitted to the arbitration of the Spanish 
Crown The boundaries had in 1902 not yet been 
surveyed (c K A ) 

PorUf a city of Lasalle count j, Illinois, U S A., on thi 
north liank of tlu Illinois river, and on the Chicago, 
Burlington, and Quincy and the Chicago, Hock Island, anel 
Picific railw lys, north of the centre of the state, at an 
iltitude of 462 feet It is built on the face and top of 
the river bluffs, with a regular plan, and is divided into 
five wards It is in an agricultural and coal mining 
legion, and has large trade and vaiud manufactures 
Poimlition (1890), 5590, (1900), 6861, of whom 2095 
were foreign born 

P0riJ| a city of Indiana, USA, cajntal of Miami 
county, on the Wabash river, the Wabash and Erie canal, 
and the \\ ibash and the Lake Lrie and Western railways, 
north of the centre of the state, at an altitude of 649 feet 
It IS in an agricultural reg on, has considerable trade, and 
c >n til ns varied manufactures Population (1880), 5280, 
(1890), 7028, (1900), 8461, of whom 757 were foreign 
born and 67 negroes 

P08&rO| a town, e])iscopal see, and capital of the 
province of Pesaro anel U rhino, the Marches, Italy, on the 
Adi latu i oast 17 miles by rail north west of Ancona The 
house 111 which llossini was born now contains collections 
of paintings, ])oittry, and furniture The llocca Cost inza 
IK now used as a prison Pesaio possesses a teehnual 
institute, an agricultural school, a school of the industrial 
aits, and a meteorological observatory , also a monument 
(1896) to the stitesmin and author, Mamiani dellt Koveie 
(1799-1885), and a statue to Garibaldi (1891) The 
iogha IS crossed by tti ancient Homan bridge Pesaro is 
famous foi its figs Population (18S1), 11,915 (1901), 

25,115 

P08CftClor8Sa — A group of islands (called by tlu 
lapaiK se J/o/io fo, or //oA(/ (tunio), lying 10 miles we'^t 
ward of Formosa, between 23 and 21 Is Flat and with 
unproductive soil, tlie y are swept during one halt of the 
year by viole nt north east winds, ind also he full iii tlu 
j) ith ot the numerous tyjihoons that rush up the Cult of 
Formosa The inehorage is at Maksil ( Japanese, Maliin) 
The islands number 48, have a coast line of 98 67 miles, 
atotil ire i of 85 50 niilts, and i pojmlation of 51,719 
Me te oi ological observations taken by the Japanese duniig 
i peiiod ot tliree years show that the annual average ot 
tempestuous days is 2 17 

P08h&WAr| a city of British India, giv ing its name 
to a clistriet anel division of the Punjab, the capital of the 
North West Frontier Province The city is 1165 fett 
above the sea, near tlie left bank of the liver Bara, 11 
miles from Janinid, at the entianee of the Khaibar Pass, 
the railway station is 1588 miles northwest of Calcutta 
Population (1881), 79,982, (1891), 84,191 , municipal 
income (1897-98), Hs 1,97,509, death rate (1897), 27 per 
thousand The cit) proper is surrounded by a mud wall 
with sixteen gates The suburbs contain gardens stocked 
with trne fruit trees Two miles west ho the cantonments, 
which accommodate a strong foice of all arms Peshdwar 
IS the dejiot for trade with Afghanistan and central Asia, 
and has manufactures of searve s and cutlery The water- 
supply IS derived from the river Bara The station of 
the Church Mission is called after Bir Herbert Edwardes 
There are four high schools, nine printing presses, and 
Hindu and Mahommedan religious associations In May 
1898 there was a v( ry destructive fire 
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Tho djuBtrict of PesuXwar has an area of 2144 square miles , 
population ^1881), 692,674 , (1891), 703,708 , (1901), 786,400 , 
showing an increase of 19 per cent between 1881 and 1891, and of 
117 per cent between 1891 and 1901, the mcrtaso having beiu con 
tmuous since 1868 , average density, 822 persons tier square mile 
The land revenue and rates in 1897‘-98 \iere 11 48,287, the 
incidence of assessment lieing Rs 0 18 8 per acre , cultivated area, 
697,020 acres, of which 405,290 were irrigated, uicludmg 155,066 
fioni Government canals , number of polite, 1117 , numbci ol 
schools (1896-97), 297, attended by 7401 bojs being 9 3 per tent 
oi the ^ys of school going age , death late (1897), 22 9 per thou 
sand The principal crops are wheat, barley, maize, millet, oil seeds, 
ATith a little cotton and sugar cane In 1897-98 the Swat river 
canal irrigated 188,557 acres, and the not prohts were Rs 1,41,181 
being 8 5 per cent on a capital outlay of just Rs 40,00,000 The 
North Western Railway crosses the distiict from Attook, with its 
terminus at Peshiwar city, 47 miles The Indus is navigable foi 
146 mil^s 

The division of PesuAwau consists of the three frontier districts 
of Hazara, Peshawar, and Kohat Total area, 8206 square miles 
population (1891), 1,423,231 , (1901), 1,715,248, showing an 
increase of 20 5 per cent , average density, 209 persons per square 
mile 
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Potorborougrhi an amicut city and parliamentary 
and municipal borough of Northamptonshire, on the river 
Nene, 76 miles north of London by ml The choir of the 
cathedral was reopened in 1889 after being closed, for 
thorough restoration, for six ycais During 1888-89 the 
lantern tower was rebuilt, the north and south transepts 
wt 10 underpinned, and three columns repaired in the choir 
During 1889-90 the inteinal masonry of the nave, aisles, 
and western transepts was cleaned, and in 1895 the re 
storation of the west front and other parts was commenced 
(Jrcat care has been exercised in preserving the many 
interesting discoveries made during the carrying out of 
this work — the most important being the site of the 
enu if orm feaxon church, enclosed within a crypt under 
the south transept A public library was established in 
1893 The school of art, science, and technology in the 
minster precincts consists of nine class rooms and tw o work 
shops Certain free studentships are offered annually by 
examination, and the students numbered in 1898 about 
100 On the outskirts extensive brickworks have grown 
up, their forest of stalks forming a remarkable feature in 
the landscape The soke, or liberty, of I'cterborough 
was in 1888 declared a separate administrative county 
from the remainder of Northamptonshire Except for par 
liamentary and mihtia purjioses, it is entirely independent 
Population (1881), 21,2:o , (1891), 25,171, (1901), 
20,870 

PoterborOUfl^hy a town and port of entry of 
Ontino, Canada, and capital of the county of the same 
name, situated 70 miles north-east of Toronto, on the 
Otonabce river and the Grand Trunk and Canadian Pacific 
r iilways Tho five falls of the Otonaboo at this point, 
with a total descent of 50 feet, furnish power for a large 
numlxr of manufacturing establishments, whilst its canal- 
ization as part of the Trent canal will gi\e communiea 
tion with Lake Ontario and Georgian Bay The most 
imi>ortant buildings are the post ofhee, custom house, 
hospital, and Young Men's Christian Association building 
It has an electric railway, and contains manufactories of 
electrical machinery and supidies, iron and steel biidgts, 
and agricultural implements, saw, flour, and woollen nulls, 
and pork packing establishments Exports for 1898-99 
weie valued at $616,972, and imports, $697,467 Popu- 
lation (1881), 6812, (1891), 9717, (1901), 11,229 

PoterhMUly a seaport, market town, and parlia 
mentary burgh (Elgin group) of Aberdeenshire, Scotland, 
23 miles by road north -north east of Aberdeen The 


PETERS 637 

harbour coiupuses threa basins covering an area of 21 
acres In 1S88 590 vessels of 63,802 tons entered , 54G 
vessels of 62,066 tons in 1898 Exports (mostly herrings) 
were valued at X259,040 in 1888 and X156,250 m 189H 
(228,307 bvrrels) The v due of the fish landed at the 
port in 1899 was XI 17,467 Thei-e are three trawling 
companies employing six trawlers, and a sttam herring 
fishing cumiMiny has been foriiud Tho Arctic seal and 
whale fishing is extinct The harbour of rtfugt has been 
under eonstruetiou b\ (oiiviet labour since 1886 New 
police buildings hive been enitcd There is an academy 
w ith an elc meiit ir> department Popu lation (1881). 
10,922, (1891), 12,195, (1901), 11,763 

Petermanny August Heinrich (1822- 

1878), German cartographer, was born at Bkn herode, ncai 
Nordhauseu, on 18th April 1822 At the vge of seventeen 
he entered the Geographical School of Art in I’otsdam, and m 
1815 pioeoeded to Edinburgh to assist Dr Keith lohnston 
in the production of an English edition of the Physical Allan 
of Berghaus In 1847 he came to London, and during 
tho next seven years published a large number of maps, 
including an atlas of physical geography (with Thomas 
Milner), and an account of Barth's expedition to Central 
Africa, 1855, besides contributing a number of geographical 
articles to tho Em ydopopdia Biitantina which was then 
ipjieaiing In 1854 he became director of the Geograplneal 
Institute of Julius Perthes lu Gotha, and editor of its 
well known Mitteilungen His diligent research and 
careful delineation did much tow irds elucidating tlu 
geography of the interior of Africa and of tho North 
Polar regions, and he drew up the plans, descriptions, and 
maps of all the German expeditions to Afiiei and to the 
Polos in his time His merits as a scientific cartographer 
were universally recognized, and most of the geograiJucal 
societies of the world numbered him among their honoiary 
members The University of Gottingen conferred an 
honorary degree upon him, and Queen Victoria, at the 
suggestion of Chevalier Bunsen, appointed him Physical 
Geographer Hoy al Dr Petermann died by his own liaiid 
at Gotha, 25th heptember 1878 (tin) 

PeterSy Karl (1856 ), German colonial ad 

ministrator, was bom at Ncuhaus on the Ellx on 27th 
September 1S56, being the son of a Lutheran dergyman 
111 studied at Gottingen, Tubingen, and Berlin, iiid in 
1879 was awarded a gold medal by the Bcilin Ihnvtisitj 
for his “ I ridden zu Venedig" (“Peace of Venice, 117b') 
After visiting London to study P^nglish piincijiles of 
colonization, he returned to Berlin, ind promoted the 
Geimm (Colonization Society (Deutsche Kolonialverein) 
In the autumn of 1884 he proecided to Fast Afiica, and 
concluded lu the name of his society tieatics with the 
chiefs of Useguhi, Nguru, Usagara, and Ukuiii He turn- 
ing to Europe early in 1885, he undeitook the manage 
ment of the Gernuu East Africa Company, which had 
obtained an imperial charter In 1888 he undertook 
an expedition from the east ( oast of Africa for the relief 
of Emin Pasha Ho i cached Victoria Nyinza in 1889 
after great hardships, and learned of the depaituie of 
Emm with Stanley's c xpedition Hearing of the hostilitu s 
hr tween the^ Christians and Mahommedans in Uganda, he 
went to the assistance of King Mwanga, with whom he 
concluded treaties in favour of Germany Thesi treatu s 
were, however, annulled by the Anglo German Convention 
of July 1890 On his return to Germany Peters was 
received with gnat honours, and m 1891 published an 
account of his expedition entitled Die deiiUche Emm- 
Pasha ExjiediUoUy which was translated into English 
In 1891 he went out to East Africa as Imiieiial High 
Commissioner, assisted in determining the Anglo-German 
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boundary, and founded a Gciinan station on Kilimanjaro 
Itcturning to Germany in the following year, he was cm 
ployed in the Colonial Ofticc from 1893 to 1895 In 1896 
he lemovtd to London, where he occupied himself m 
foriiung tlie Dr Kill Teters Lstates and Exploration 
<'oin})ain The eomjjany, which was registered on 11th 
Fuly 1898, wis formed to prosix-ct certain regions in 
<Jentral and South Lastern Afiica, and to acquire the right 
to locate 300 mining shares in the British South Afiita 
<\)mpnn)’H teiritor\, th< same number in the Mozambique 
<^oinpan\’s tn iitorv, ind also in the Zambezi Com 
pany’s tciiitorj In the interests of the company 
Peters ex)>lored the Eura district and Macombe^s eountr> 
on the Zainbe/i, wheie in 1899 he diseovered ruins of 
incient cities and deserted gold mines On his return m 
1901 he brought out an account of his explorations, and 
settled in Ijondon as managing clirectoi of the company 
lor Bouth Africa Besides the books already mentioned, 
uid some smalki triatiscs, Peters has jniblished a 
philosojdiK woik intithd Wdltnsweh viid WeltwHle 
(1883), and a disquisition on tarl) gold protluction 
entitled Dan Goldent OpJui Saloni^n (1893), trinslatid 
into English in 1898 

Petersburg:, n city ot Viigiiiia, USA, on the 
light liank of th( Appomattox nvei, 12 mihs fiom its 
mouth, it the head of navigation and at the foot of the 
j ills Jt was forme ily in Chesterfield, Dinwiddie, and 
Pi nice G< orge eounties, but is now indiiiendcnt of county 
governiru nt It is well laid out on the slojnng river bank, 
IS divided into six wards, and has an c \c( llent water sujijdy 
by pumping It is on tlu Atlantic Coast lino, the »Sea 
boaid An liiu, and the Norfolk and Western railways 
It has in tlu falls a fine watd ])()wci, which is laigely 
utilized in manufactuits lii 1890 tlic city eontaincd 
271 manulac tilling c stablishnu nts with i total eapital ot 
's 1,91 1,2 to (luplojing 5523 hands, ind witli a total pio 
duct ol 167,004 The principal iitulc of manufacture 
was tobndo, tlu ^aluo ot whieh was ^2,900,000 , othc? 
jMomincnt inclustius weie canning and the making of 
cotton goods and floui milling IVtiisburg is the seat pf 
llu »Sout]icin ]m m ill (’ollcg(,a non sett man institution, 
which hid in 1899 twchc instriietois and 100 students 
J\)pulation (1890), 22,080 (1900), 21,810, <»f whom 209 
wcie foreign bom and 10,731 negroes 

P0tlt-Quevilly, Lo, town, arioiidisscnu nt of 
Rouen, dcjiartnunt ot Bcine Infciicurc, Iianct, 2^ miles 
south west ot Roue u by inil, on the Beiiu 3''hc chapel of St 
Bruyercs rejnesents a lepci liosjutul foiiiidcil by Heniy 11 
of England TJic jiiiiidpal iiulustiies arc cotton spinning 
and weaving, dyeing, ind tlu inanufactuie of eables, gear 
for inathiiuiy, gutlajKidia goods, ehemiciils, soap, eait 
ndges and safety mate lies foi mints J\>i)ulalion (1881), 
7181 , (1901), 1 f,S83 Tiic (omniuiu cd ]j< Gnind 
Quevilly had in J901 a jiojailation of 19 P) 

Pet&fi, Alexander (i623-isi9), tlu ptatest 

lyric poet of Hung in, was lioin it Kis Koroso, Pest 
<ounty, on Kew Aiai s Day, 1821 The fimily nttivetl 
its diploma ot nobility fiom the Pmiieror Leopold in 
1688, but tlu iiltia patriotic Alexander caily (hanged 
the old family nanu, IVtrovus, which pointed to a 
(Voatian origin, into the jairtly Magyai form of 
Pet(3fi The lad’s tally tlays were spent at hdegyha/ 
ind BzaliadszalHs, tlu most llungaiian parts of Hungary, 
will re he got most ot liis eaily education, including a 
good grounding in Latin Geiman he learnt subsecjuently 
it Ikstli, and French he taught himself He began 
writing \dsts in his twelfth year, while a student at 
tlu Aszod gymnasium, where he also displayed a strong 


predilection for the stage, to the disgust of his rigorous 
father, who formally disowned his son, early in 1839, 
for some tnhing jieceadillo, and whose tyrannical temper 
became downright furious when a senes of misfortunes 
ruined him utterly in 1840 hor the next thiee years 
FetdE led the wretched life of a strolling player, exce]>t 
for a brief interval when, to escape starvation, ho enlisted 
as a common soldici in an infantry regiment During 
tlu greater part of 1842 we find him a student at the 
Calvinist College at P4p&, where he made the acquaint- 
incc of young Jdkai, and wiote the poem “Borozo,” 
which the great critic B^za at once inserted in the 
hading litemiy review, th< Jf/itmcBt/m, 22nd May 1842 
In Noicmbci of the same year the restless poet quitted 
Piip4 to join another travelling troupe, playing on one 
occasion the Pck) 1 in Lmr^ and after wandering all 

ovei Hungary and suffeiing incredible hardships, hiuilly 
settle d down at Pesth (1844), where for a time he sup^ioited 
himself by all soi ts of literaiy hack work Nevertheless, 
in the midst of his worst ])rivations he had read voin- 
eiously, and was at this time profoundly influenced by 
the dominant Romanticism of the day while, through 
luck, he kaint to know and value the works of Shake 
spearc His first volume of original poems was published 
in 1814 by the Society Nemzcti Koi, through the influ 
cncc of the j>oet Vorosmarty, when eveiy jmblishcr had 
id used his MS, and the seventy h\e florins wliieh he got 
foi it had become a matter of hfi or death to him He 
now l^caim a regulai contributor to the hading pajiers of 
Pest, and was nconeiled to his parents, whom he iniu 
tically supiiortcd foi the rest of their lives out of Ins 
literary eainings His position, if not exactly brillnnt, 
was now at least secuie Tlu little \olume published b\ 
the Nemzeti Kor was followed by the paiody, A Helysaf 
Kalapdcm (1844) , the romantie epic, Ttmo^ Vitcz (1844) , 
C^pridonibok Etelkc a collection of passion ite 

elegies over his lost love, Ptelke CsapO (1843), Uti 
an imitation of Heine’s Rmulnldm (1845), 
S e^elem (tytmgyii (1843), Felhok (1846), 8«c>c/mc 
hazmidqa (1846) and mitiy other volumes The first 
edition of las c olleeted poems appeared in 1847 PetOh 
was not yet twenty fixe, and, despite the protests of tlu 
classicists, XV ho regarded him xvitli something ot the cold 
dislike xvith which the Seottisli itxiexvers legardtd tlu 
Lake School, the best heads in Hungary, poets like 
Vorosmaity and critics like Szemen, already paid him 
the homigi duo to the jinnct of Magyar lyrical poets 
The great public xv is enthusiastic on the same side, and 
})ostenty, too, has placed him among the iinmortiiK 
Pc toil is as simiile and genuiiu a poet of natuu is 
Woidsworth oi Christian Winthci, ind his eioties, iii 
spired tluoughout by a noble ideilism, have all Byron’s 
foi CO and fcrvoui, though it is pci haps in lus martial 
songs that 1^ tOfi’s c ssentuilly passionate and dehant genius 
asserts itself most triumiihantly On 8th September 
1847 Petuh man led Julia Szendrey, who bore him a 
son When the i evolutional y xvar bioke out, he espouse el 
the tenets of the extieiiie de moc ratic faction w itli i heat 
and lecklessness whicli estranged many of his friends 
He took an aetixe })ait in the Tiansylvanian campaigns 
of the heroic Bern, lose by slice i valour to tlu link of 
majoi , was slim it the battle of Segesxai (ilst July 
1849), anel his body, xvhich xv is nevei leeoveied, is sup- 
posed to have been bulled in the common gi ixc of the 
fallen honveds in the ehurehyaid of heheiegyhAz Tlu 
hrst complete edition of lAtc3fi s jioems appeared in 1874 
The best critical edition is that of Haras, 1894 Theie 
are numerous indifferent ( lerm in translations 
See FereX c/i Tet^Sfi ElcUajzit — >iscjij-i Pet^Sfis Leben und 

IVerke (ll n b) 
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PetOSkSYf a city of Emmet county, Michigan, 
USA It iH in the north west part of the lower |jen 
inaula on Lake Michigan It m cnteiod by the Ptre 
Marquette and the Grand Itapids and Indiana railways 
Population (1890), 2872 , (1900), 6285, of whom 856 weic 
foreign born and 24 negroes 

PotrAy a luiiud site, m 30 19' N and 35 >1 b , 
lying east of Wad> el Aialmli, the great valley lunning 
from the Dead Sea to the Gulf of Akabah Access has 
been easy since the occiiimtion of the plateau of Moab 
and Edom by Turkish tioops and a romplotc 8uivc> of 
the rmns and site of the ancient town has been madt 
by Dr Hrunnow Petia \\as built in a basin in tlu 
‘Nubian” sandstone thiough Aihich the Wadi MiWi 
biook runs — cntciing it b> a dceji, narrow gorge, the 
Sik, and lea\ing it hy anothei of somewhat siiiulai 
■<haract(r 9'lu Roman road running northwards from 
i*etia, o\cr tlu Edomite plateau, can be traced almost 
throughout, and the actual approach to the town is not 
ncaily so difhcult as travellers entering it by the Sfk 
have supposed Petia vas occupied b} BaldiMii 1 ol 
leiiisalein, and foimed the second fief of the baiony ot 
Krak, undti the title (liilttau d( la Vallt^e dt Moyst, 
oi Sela—tlu teiiitoiy being called Li V'^aux Moyse It 
lemained in the hands of the blanks until 1189, and in 
1217 there ^^as still a small monastei^ on Mount Hoi 
llicie are st\eial h mains of the Frank occupation Tlu 
Nabatiian inseiijitions found in lecent jears have been 
edited for the CVupus of Semitic Inscriptions by Futing 
Vt cl Bcidha and el Band, iieai F^etia, tlu roc k c \ca\ations 
ire almost of ccpial inteiest 

A few details iiotuul by m out tia\tll»is will be lound in the 
Qtiaifnli/ o( the Pal Fxp bund loi 1898 and 1000 

lud in the JteiHr Jiihhqm foi 1897 llun is a good gcmial 
disciiptioii of thf site and iinns in Benin i i hoc is s Jfnuflhnol 
/o St/}ia and Pah'iiinf 

Petrie, William Matthew Flinders 

^1853 ), English Egy[)tologist, was born at Chailton 

on 3rd June 1853, lieing the son of William Petru, h 
KiS mother >\as the daughter of Cajitain Matthew Flmdeis, 
the Aiistialian cxplorei He took an oaily interest iii 
iirehaologie il i esc arch, and betwtni 1875 and 1880 was 
busily engaged in studying aneicut British remains at 
Stonehenge and elsewhere, m 1880 he published his 
book on Stonehenge, with an account of his theones on 


PETPa 

I Industry \nd PimiujeiioN 

D uring tlu Jienod winch has clajistd since the aitiele 
Petrolium m the ninth edition of the Emydo 
pwdwb BrHanmta was published (in 1885), the pctioloum 
1 ndusti y has undei gone remarkable expansion b i esli soura s 
of supply ha\p assumed iinpoitance, new uses have dc 
velopecl, and very considerable improvements, with lesult 
ing economies, have been effected in the work of prexluction 
of the crude oil aud still moie in the methods adopteel in 
the lehiimg, tianspoit, and distribution of the commercial 
products The author of that article (a high authority) 
telt justified m devoting neaily the whole space allotted to 
his subject to a description ot American jxtroleum, and 
did not consifler it necessary to make more than a bncf 
mention of the petroleum of Russia anel othei countries 
4Since that time the Russian petroleum industry has assumed 
m importanee not inferior to tliat of the oil business of 
the United States , while in Java, Sumatra, aud Borneo, m 
Burma and ^ssani, and in Galicia, Rumania, and Alsace, 


PETROLEUM 639 

tliih subject He was also miuh» interested m ancient 
worlds and measures, and in 1875 published i woik 
on Indnciivf Metrology , his profound knowledge of the 
Instoiy ot weights and measuies was aftci wards shown in 
his aiticle in the ninth edition ol this Encyclopcedia In 
1881 he began the senes of surveys and excavations in 
^'Syp^ "dh which his name is so piominentl> connected, 
Ik ginning with the pyi-amids at Ghi/eh, and following 
up his woik thcie^ b> excavations at the gnat temple 
at Tams (1884), and discovering and exploiing tin 
long lejst Ouck city ed Nankiatis in the Delta (1885), 
iiicl the towns ot Am and Dajihiiic (1886), wheie he 
found impoitant remains i»f the tins when the> were in 
habited b> the Phaiaohs Between 188S and 1890 he 
was at work jn the Fayum opening u]> Hawaia, Kahnn, 
aud Lachish, and in 1891 he discovcied at Medum the 
eailiest known temple Much of this woik v\ as done in 
e onnexion with t’le Palestine bxidorition I und Bj this 
time his reputation was established He published in 
l''91 his Ten lears Dtqqimj», m \^ as given the 

honoian degieeofDGL by Oxfoid incl v\as apjiointed 
belwards Pioftssor ed Egyptology at Umvcisity Gedlege, 
Loinlon In this jiosition he (ontinued to do most 
V iliuible woik, oigaui/ing c (dice turns anil exhibitions, ind 
lecturing in connexion with them, besides eonstantl\ 
adding by active icscareh and excavation to a scicntitu 
knowledge ed mcicnt bgyjd Foi an at count oi the 
lesiilts of his woik, see Eeviroiocv Here it is only 
possible to mention his eiistoveiy of imieiit sculpture 
it the teni]>lc of Kojdos (1894) Ins lemarkablt find ed 
evidemes oi in unknown lire of jiie historic Fgyjituiis 
it Nagida (1895), his cvjdoiation of the six temples ut 
rhelns (189b), and his diseovery of tiaees of Liliyin 
foicigneis in bgjpt during tlu 12th elynasty (189S) 
Piofossoi blinders Petiu has jmlilislud many volumes 
dealing with his woik 

Patroloa, a town and poll oi ciiliy in Lambton 
(ounty, Ontario, (^anada, situated 42 miles west of liondon 
on Bell eietk, an affluent of Sydenham iivei, and eui tin 
Giaiid Trunk and Michigan (\ntral milways It is jn 
the midst of the oil legion ol C5uiada and tluie lie in 
the m ighbonihood about 0000 jnodncing wells, with 
in aggicgatc output of 20,000 bint Is ot ciinlc eal |>ei 
annum Population (1881), 1465 (1891), 4157 (1901), 
4135 
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highly jneidiutive oil Ik Ids have been opemd up 3 lie 
lapid glow til ot the Russian petroleum track has nn 
(jiUHtioiialily been mainly elm to the eireumstanee that the 
lesiduuni, fen wliieJi at first it was difhcult to obtiin i 
maikct, has long since been found to be an excellent fuel, 
indhasbieomc the piincipal piodiut 33iisvntual eon 
version of tlu business into a fuel industry has admitted 
ot tlu marketing of the immense (juantitus of oil produced 
in Russia without inte if ere nee with the sale ol AineiKiii 
jwtiolenni 3 he pic sent tendency is towards tlu creation 
ed a numbii of nioie or less local mdustiics, with the 
icRidt that the woild’s supidics of i>etroleum vvliuli at 
one time were contributed almost entirely by the limted 
States, and more lecently by tint counti-y iiul Russia, iie 
Ixjing obtained from a gradually me leasing mimbei of 
cemtres 

33iat maikets cm Ik? found foi all tlu oil wliieli tan Is 
produced in loealities so situated geogi i pineal ly that the 
cost of transpoit is not prohibitive, is usually admitted, 
and indeed is scircely ojien to doubt when the seojK foi 
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iTunafitd employment of the various products is con 
Hidtred So long as j)etrolcum was chietly of value as 
yielding an oil for burning m lamps^ as a 
ExpMnuioo candle making material, or as a lubricant for 
laduMiry of over -production was 

justihable, for the growth of the trade in 
<oun tries already using iietrokum products for the pur 
j)()s(s sjKeitiod eould not be very ra[nd, and new markets 
had to be sought m hss civilized countries, where infinoi 
illuminating agt iits and lubricating materials were m use 
With the recognition, however, of the value of petroleum as 
lupiid fuel, and as a source of gas for illuminating pur 
poses, thi wliok complexion of the ease became alte red, and 
the industiy at once assumed an extensive character, which, 
uotwithstiinding its vast aggregate volume, it had not 
]neviously possessed The elfeet of this njion the Russian 
petroleum trade has already been mentioned, but it lemains 
to be said that the substitution ol ]j(trokum for coal 
III gas making has also be in a ]uoininint featuie of the 
development wluih the industiy as a whole has under 
gone 111 recent years A very large j^roportion of the gas 
used as a soui(< of light in tin Llnitod Stites is water gas, 
to which liglit giving power is furnished by carburetting it 
with the gaseous pioduets of petroltum, and alieady m 
(In at Brikun lug( quantities of petroleum distillates aie 
similaily employid Amongst other recent uses to which 
petroleum produets aie being put is that ot furnishing 
jiower, through the agency ot an internal combustion motor 
similir to a gas tngine, the most successful types of 
automobile vehicles tor carrying light weights at high 
spttd for long distances lieing furnished with jMitroIeum 
spint motors Oil engines, in which the ordinary petro- 
leum burning oil is sinulaily used, are also now largely 
employed in rural distiuts where gas is not obtainable, 
or IS compaiatively costly Ajiart from these modern 
feature s ot the melustry, the re has hn u a steady pro- 
gression 111 the woild’s eonsumption of petroleum, aud 
e^speeially in the^ substitution of mineral oils for animal 
ind vegetable oils in the lubrieation of machinery To 
itford some idea of the present magnitude of the trade, it 
may bi stated that i pqie 41 inches in diameter woukl be 
iiotded for the conveyance of the petroleum which the 
world IS at pre sent using, assuming a rate of flow of 3 feet 
a second , and that toi the storage of a yeaiN '’U])ply, a 
tank 929 feiet in h ugth, breadth, and height would be 
1 equired 

The teehnology of the business has been maiked by 
several nnpoitant aelvinces TJie system of drilling the 
wells in the United States, which closely re 
adva%ea ancient method practised by the 

Chinese, has been improved only in points of 
detail, and has iciiiamtd practically unaltered for many 
years In Russia a difteient system, in which the drilling 
instruments au ittaehod to iron rods instead of to a manila 
* able, IS usually em])loye d The wells m the latte'r country, 
though of less dej>th than the majority of those in the 
United States, are of fai laiger diameter and are much 
more costly to bore Tlie productiveness of a Russian 
oil “fountain” is, liowevei, enormously in excess of the 
aveiage pioduetion of wells in America, though the flow 
IS not, as a ink, long sustained In the Rjiissian and 
Rumanian oil he Ids electric motors have been substituted 
to a considerable exte nt foi steam engines, and in a few 
instances oil engines have been successfully introduced 
Irom those wells in the Russian oilfields which do not 
flow, it IS customaiy to raise the oil by moans of a 
cylindrical baler, the presence of sand in the oil inter 
tenug With the use of the oulinary lift-pump adopted 
in the United States Recently a system of raising 
the 0 x 1 by moans of a stream of compressed air has 
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been successfully tested in the Baku distnct, and seems, 
likely to be largely employed In the refining of 
peti oleum the principal features of improvement have 
been, m Russia, the general introduction of the continuous 
system of distillation, which effects considerable economy 
III time, fuel, and labour, and in the United btates,. 
the sufcessful treatment of ciude oil containing sulphui 
eompounds, whereby these impurities are practically 
eliminated, and a class of crude oil, which could not 
previously be advantageously worked, is rendered com 
meitially valuable 

Doubtless, however, the salient feature of advance has. 
bien the general adoption of the bulk system of transpoit 
and distribution It is not many years since competent 
authorities expressed giave doubts as to the possibility 
of safely cairying petroleum in bulk across the Atlantic 
in stormy weather, and it must be admitted that the first 
exjieriments in this direction were not attended with 
hojicful results The Russian petroleum trade was the 
first to benefit by the successful introduction of a system 
of marine transport of petroleum, the credit for which 
1m longs to the brothers Nobel Subsequently British 
shipbuilders, and notably the firm of Armstrong, Mitchc 11 
and Company, diiee ted tlieir attention to the construction ol 
steamships suitable for this traffic, and at the present tinu*^ 
tlu fleet of peti oleum tank steaimis is a large and ver> 
valuable one These vessels sail regularly at frequent 
Intel vals fiom American and Hussian ports, eariyiiig 
c 11 goes of oil in bulk for the supply not only of tlu 
markets of (Ireat Britain and the Puiopeau continent, but 
also those of the Last and elsewhcit Ckmeurrently witli 
this general introeluetion of marine tiansport in bulk, 
theie has been a corresponding extension in the use of 
pipe lines, tank baiges, tank i ail way waggons, and tank 
road waggons for distiibution, so that much of the oil 
finds its way fiom the mouth of the well to the shop 
of the retailer, or even to the piemises of the actuil 
consumer, without having been put into any special 
package, such as the 40gillon band or 4 gallon tin can 
in which it was formerly deliveied and this, as will 
be readily understood, results in a considerable saving of 
e\pense 

The closoi study which has for some years been devoted 
to the geological features of petioliferous tern tones lias 
lesulted in the acquisition of more exact know 
kdge of the age and structure of the rock 
lormations concerned This knowledge has been 
found of high practical value in enabling the expert to 
select favourable sites for boring operations, and it may 
be? uiged tint no labour should be sjjuied which may eon 
tiibute to tlie toin]3eteness and accuracy of the available 
re colds On all wt.ll i onducted peti oleum pioperties it 
IS now customary to note with eaie and iiretision tlu 
chaidcter of the strata pt rforated by the drill, so that a 
eompleto section may be prepared from the recorded daki 
In some cases the depths are stated with reference to sea 
level instead of being taken from the surface, and it la 
much to be desired that this piactiee should become 
universal, as the correlation of the rapidly accumulating 
data IS thus simplified There is scarcely any j>art of the 
glolie which does not afford some tiace of bitumen, in the 
gaseous, liquid, or solid state, and it is a common fallacy 
that petroleum is a comparatively rare substance, in the 
sense of occurring in only a few localities On the other 
hand, while the areas m which it occurs in sufficient 
concentration, or in such quantity as to be of commercial 
value, are both fairly numerous and extensive, the dis- 
e overy of |)etroleum in a given locality is not necessarily 
of industrial importance There are few substances more 
widely distribute m nature, but the conditions requisite 
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foi tlie creation of a valuable store of the material exist 
only 111 a limited number of places No dohnite connexion 
can be traced between the localities where it is known to 
occur and the present limits of sea and land, equally rich 
and equally scanty deposits being found in the hearts ot 
continents and m the oceanie islands Similarly, the tropii s, 
the temperate and the polar circles are about equal in 
respect of their possession of bitumen, but it may bt 
noted that the greater part of the known oil bearing 
territory is north of the equator Several writers have 
pointed out that the principal petroleum deposits of the 
world are intimately associated with the great mountain 
chiins It must not, howevei, be assumed that theie is 
any necessary connexion between the oiigin of petroleum 
and the positions of the deposits in relation to the 
mountain ranges, the rational explanation of the intimate 
relation referied to being tint it is usually in the neighboui 
hood of till mountains that the strata have, by the same 
thanges as those which neated the mountains and valleys, 
been thrown into a form suitable for tho collection oi 
concentration of the oil The geogiaphical distribution of 
p( troleum atfoids most valuable evidence m relation to its 
oiigm For a laie mineral spoeial local conditions may 
bi of paramount impoitaiice, but for a substance of almost 
world wide oi currenc e, tho theory of origin must harmoni/i 
with conditions that were either widesjiread simultaneously 
or of frequent recurrence in various places We find that 
every one of the gnat divisions of geological time has 
produced some form ol bitumen, and in the following 
tiblo Mr W H Dalton his attempted to classify on tins 
bisi^ thi vinous localities in which petroleum has been 
found in large oi small quantities — 

Gcoloi,lcal Peilods I ocalltioH 

C^iiatornary T ancaslnu, Schleswig Holstoiii Rod St a, Mexico 
1 liotene Italy, Sumatra Horru o, Now Zi aland 

Miocene Aiivcr^m, Italy, Algeiia, hgynt, Zante, Ru 

mania, Aiistiia CautuauB, Persia, Tuik( 
Stan, Assam Buimi hasttm Aitluptlago 
(lava, Suniatia, Borneo, &c ) Japan Alaska, 
California, Mexico, West Indies, New /ca 
land 

Oligoceno Switzerland, Alsace, Cialieia, Caucasus, Alaska, 

and other areas included under Jhocdio oi 
Miocene by various authors 

Eocene Spain, Italy, Egypt Tuikcy, Rumania, Austria, 

Caucasus, Baluchistan, Puiiiab, Assam, Burma 
k astern Aichipulago, Utah, Icxas, Mexico, 
New Zealand 

Cutaceous Switzerland Hanover, Greet o, California, Wyo 
ming, Colorado, Athabasca, Now Zealand 
Neoeomiati Spam, East Frame, Switzerland, Haiiovei, 
Austria, Rumania, Syria, Venezuela, West 
Indies, and othtr areas included under 
Cretaceous by various authors 

Jurassic Fngland, Switzerland, Alaaeo, Hanovei, Colorado, 

Mexico, Argentine Republic, and possibly 
other South American regions 
Triaasie Alsace, Hanover, Punjab, China 

Permian Autun Saxony 

Carboniferous Great Britain South Russia, Central and k astern 
United States, New Brunswick Some ol 
the deposits now assigned to the Carboni 
forous were formerly classihod with the 
Devonian 

Devonian Fngland, North Russia, Ontario 

Silurian East Canada, Central and k astein United States, 

Newfoundland 

Canihiian Biitish Columbia and Albeita (Kootenay Pass) 

Aiehccan Sweden (bituminous gneiss of Nullahiig), East 

Canada (graphite) 

It nhould be pointed out that the deposits vvhicli are of 
chief commercial importance occur in the older rocks 
(Carboniferous and Silurian) on the one hand, and in the 
comparatively new Tertiary formation on tht other, the 
intermediate periods yielding but little, or at any rate far 
less abundantly 


The anticlinal oi terrace structure whidi eharacterizts 
the principal oilfields of the woilet is a most important 
fictoi 111 the accumulation of oil anel gas The 
anticlines, winch have been foiimd by the slow Pomta 
contractile movtments eif the eaitli, usually oce in 
as a aeiits of bio id low arches stparakel by 
synebius Ihcy otkii e.xte.iid foi long distances, with 
great rtgulaiity, but aie not infn (pn ntl> eiosstd b} 
subsidiary antielnns, winch themsclvts play a not un 
impoitant pait in the aggitgatum of the oil Owing to 
eliffvrenct of density tin od uul vvatei jiicsent in the 
antielines sepaiate into two flu iiptiei cemsisting of 

oil which fills the aiitieliTies, whib the wate^r leiniins in 
the synelines Any gas which nuy be jiresent rises to the 
suiiiiuits of the anticlines \Mi» n the slow folelnig of the 
strata is iccompained by a giaduil leKal dt se e ut, a modifn el 
oi “aiiestcel^’ autitliiial slrueture, known is a “ten lee 
IS produced, the upheaving action at that pait be mg sufh 
cient only to airest the deseent which would otherwise 
cxciir Tho terriccs miy thus be rcgiidtd as flat anel 
extended anticlines They need not be hori/ontil, and 
sometimes have a dij) of a few feet jki mile, as in the ease 
of the Ohio anel Indiana oil lie lei s, wheres the dij) vines 
fiom 1 to 10 feet lilt sc slight difftitnees in level, how 
cvti, aic founel to have a most powerful cflcct in the 
diicction already mentioned Oent rally, it miybe said 
that the stiata from which the main supplies of oil and 
gas have been obtained in the United States are unusually 
unbroken, neaily hon/ontil, and but little disturbed The 
im]>oitauce ol the anticlinal stiuctuic has been equally 
observed in the oil fields ot the Caucasus, the Caipathians, 
and elsevvheic 

The formation of luge deposits of ]»eti oleum is, how 
evci, dependent upon somethiug mou tliiii we hive yet 
considcicd We nuy have the nceessuy deposit of 
oigamc nuttu, subjected to the leepusile eonelitions to 
elieet its convti sum into pc ti oleum, and we nuy hwe tic 
anticlinal structuic favouiing the aei uiuulatiou ot the oil 
pioduced, but in addition we need a rock of siifheient 
poiosity to serve as a leseivoii for the oil, and above it in 
impervious stritum to pieseivo the oil from evipontion 
aud oxidition, and fiom being displaced by watei llic 
princiiMil deposits which jirovide the necfssaiy jiorosity for 
the stoiagc ot tho oil arc saiielstom s, conglomciatcs, and 
limestones Shaly sandstone s anel slaty shales also serve 
as lescr voir rocks m a lessei degiee In the aisc of lime 
stones, a natural porosity, such as is found m the coarsely 
crystalline vane ties, oi a ccitiin amount c)f chemical 
change resulting in the foiiiiation of interspaces capable of 
receiving tho oil, ajipears to lx necessary lor the forma 
tion of a true reset von rock Such change is usually 
dolomitic, consisting in the conveisioii of the calcium 
carbonate forming the limestone into the double cai 
bonatc of calcium and magnesium known as “dolomite,” 
which occupies less sj>ace than the unaltered limestone 
It IS theiefore charae te nzed by the jnoduetioii of such 
numerous spices between the dejloniile crystals that the 
lock Im comes capable of le taming a laige volume ol oil 
This dolomitic change apiiears to be capable of occiiinng 
only in the piirei liint stones The Trenton limestone, toi 
instance, is thus nuKhlicd only where aliuobt free from 
silica, tlie ehangul ]>iits showing about ])ti cent of 
calcium eiiboiute aud 44 ])ei tent ol magnesium ear 
boriate A luge piojiortion of the Trenton limestone is 
too impure to pel nut of the change, and is destitute of oil 
aud gas Even in iieh oilfields the doloniite lus onlj 
been formed m a sin ill portion of the sti ituni When 
followed noithwards into Ohio and Indiiin the Tienton 
limestone is found to have become dolomitic Ihiougli i 
small thickness only of its uppti beds The (hanged anel 
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unaltered portions occur at short intervals, but only the 
former contain the oil and gas The change usually 
ifhcts from 10 to 50, and in some casts 100 feet of 
the stratum, and has occurred along a line passing 
into Indiana through tlic principal oil and gas fields of 
Ohio In addition to ])osses8ing a jxirous structure, the 
Ti s( rvoir rock must be entirely covered by an imix^rvious 
layer, the comniomst and most perfect cover btmg 
a fine grained shale Tin fractured diaracter of the 
strata in central and casttin Pennsylvania may account 
for the absence of oil and gas in those districts In 
cnl blaring territory the occurreneo of a porous rock 
Ix^neath a cover rock usually results in the formation of 
an oil field 

Oil and gas are often met with in drilled wells under 
great pressure, 'which is highest as a lule in the deejiest 
wells The closed prtssuie in the Tnnton limestone m 
Ohio and Indiana is about 200- 100 lb ikv scpiare inch, 
although a much higher pressiiie has been registered m 
many wells Tht gas wells of ]*eiinsylvania indicate about 
double the ])ressun of those drilled in the Trenton lime 
stone, 600 800 Ih not Ixing unusual, and even 1000 11) 
having 1 m ( n reeorde d The extie mely high pressure under 
which oil is met with in wells dulled in some jiarts of the 
Jtussun oil fields is a matte i of common knowledge, and 
a fountain or spouting we 11 resulting theiefrom is one of 
the “sights’* of the eountiy A famous fountain m the 
(iro/iiyi oilfield in the northern Caucasus, which began 
to flow m August 1895, was estimated to have thrown 
up during the fust thiee days 1,200,000 poods (over 
4,500,000 gallons, eir about 18,500 tons) of oil a diy 
It floweel ( ontiimously, though in gradually diminish 
lug (juantity, loi fifteen months, eiuiekly destroying the 
derrifk which had bieii erected afterwards the flow 
bee uno inteimittent In A])iil 1897 there was still 
an oeeasional outbuist of oil and gas 

The m inner in which Nature credited and put away in 
her stoi chouses the jietroleum which is being lavishly 
poured out today is a subject of more than academic 
interest, since it is closely connected with the question of 
the jienuaneiKO of the supplies 51ie various theories of 
origin may bo broadly classifn d into two groups, one con 
sisting of those which assign to the piodiict an inorganic 
origin, and tlie other those which at count lor its pro 
duetion from animal or vegetable inattei, oi both The 
latter gioup of theories are the more generally accejited, 
and the re searches of hngler have furnished strong sup 
port to the \ le w previously advanced by Hofer that the 
organic matter from which the petroleum was derived 
was, at any latc in many instances, animal rather than 
vegetable To oui knowledge of the chemical eomposi 
tion of petroleum no very striking or commercially 
import int addition has been made within recemt yeais, 
although from time to time interesting results have been 
announced which have thrown light upon the subject, and 
affoide el confirmation of views jireviously based largely ujion 
deuluction 

The “production” of petroleum by menins of dulled wells 
in the United States was fully described in the aiticle 
Pi-TUOLHiM 111 the ninth edition of the Enryclo- 
linUinnica The system remains substan 
P 9 tral 9 um unchanged today, but m conseej[uence of 

the increased depth of the wells, extending in 
some districts to upwards of SOOO fe*ot, heavier tools are 
commonly employ eel In the method hitherto most largely 
adopted m drilling in the Russian oil fields a jiercussion 
or “jumper” drill is also used, but the tools are sus 
pended from the mechanism, which imparts to them a 
vertical reciprocating motion by means of screw-jointed 
iron rods instead of the nianila cable which fulfils a 


similar purpose in the American system Cable drilling 
IS also practised to some extent in the Baku district, and 
as It IS admittedly far more exjieditious than drilling with 
rods, it 18 probable that it will bo increasingly adopted, 
on account of the greater dejith at which the oil has to be 
sought Although the Russian oil wells are of less depth 
than most of those in the United States, they are of much 
greater diameter, and are therefore comparatively expen 
sive, some of them costing as much as £5000 Owing to 
the high price of sere wed artesian casing of large diameter, 
and the difheulty of handling it, riveted casing of iron 
plate IS gene rally used, although it is not easy with such 
casing oSectively to exclude water from the bore hole 
lieeently, on some properties in the Russian oil- fields, 
artesian (.asing has been employed advantageously The 
chaiacter of the strata and mode of occurrence of the oil 
necessitate the dulling of wells of large diameter in these 
fields, but evtn such wells frequently get choked when a 
fountain is struck, the soft sand and boulders of the oil 
bearing formition being driven into the boie hole by the 
immense jiressure often exerted by the outflowing oil The 
large diameti r is also highly advantage ous when the well 
has ceased to flow, for, owing to the great quantity of sand 
jiresfiit in suspension, the oil cannot be laised with oidi- 
niry lift i)umj>s, as m the United States, and has to be 
bi ought to the surface by means of a baler (a long cylin- 
drical vcs8(l made of sheet iron, with a valve at the lover 
end) it IS tlierefore obvious that the quantity of oil thus 
obtained m the course of a day would be but small unless 
the si7e of the well were such as to admit of the use of a 
balei of consielerable diameter 

Somei suettss has attended the trial in the Baku district 
of a method of raising the eiil from the well by the use of 
compressed air In this system, which has been for some 
time jiast employed in raising w ite r, the compressed an is 
forced dovii a pipe of siiull diametei, fixed centrally in 
the well, and issues at the bottom through an outlet fitted 
witli an inveited cone The stream of air is thus made to 
impinge igainst the inner surface of the casing of the 
well, so as to fill the annular space, and in its upvaid 
rapid flow it carries the oil to the suiface It is found 
that oil can thus be raised far moie rajiidly than by 
hiliiig, and as the airlift system can be enijiloyed iii a 
well of (omparatively small diameter, it is possible that 
its general introduction may lead to a reduction in the 
diameter of the wells, especially in those parts of the 
territory in which fountains do not commonly oceui 
hleetrical power has been substituted for steam i>over in 
both drilling and pumping by Messrs Nobel on their 
Russian iietroleum properties, and by a Dutch compan> 
woiking in Rumania. This may prove to be one of the 
most inqiortant advances made in this branch of the 
industry In Galicia, as in Russia, preference has, up to 
the present time, usually been given to the rod System of 
drilling, wooden rods, however, being in most instances 
employed Tht rod system has also always been adopted 
in the Canadian oil fields, and was, in fact, introduced 
into Galicia by Canadian drillers Lxperts differ as to the 
relative merits of the cable and rod systems, and as very 
few drillers have bad practical experience of both, it is- 
difficult to get data for an effective comparison It is 
asserted that the comparative rigidity of the rod is some 
times highly advantageous, but, on the other hand, it is 
admitted that the cable system is far more expeditious, 
especially in drilling at considerable depth, the discon 
necting and reconnecting of the rods for the frequently 
recurring operation of “ dressing ” the bit and removing 
the detritus from the well involving much loss of time 
In this connexion mention should be made of what is 
known as the water flush system of drilling, which has 
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been uflefully employed on the Pechelbronn (Alsace) pro 
perty and elsewhere In this system tubular rods attached 
to a bit with a hollow shank and apertures above the 
cutting edge are used The rods are connected with a 
force pump by means of flexible tubing, and water is driven 
through them while the drilling is m progress The water 
escapes through the onficcs in the bit, and flows from the 
top of the casing, carrying away the detritus from the well 
This method has been found successful where the strata 
are soft, and in such cases is inexpensive and rapid, but it 
IS unsuitable for use in hard rock 

Attempts are being made to substitute a rotary 
‘‘crown” borer for the percussion drill in sinkmg wdls 
for petroleum The instrument in question, which is 
known as the Calyx drill, is furnished with a steel toothed 
cutter of annular form, by means of which the bulk of 
the rock to be removed is obtained in the form of a solid 
core, instead of being broken up It is thus similar in 
action to the well known diamond drill With the Calyx 
drill good work has already been done in drilling for 
water , and as the study of the nature of the stiat% 
perforated by the drill is greatly facilitated by thi 
preservation of a core, it is to be hoped that this form 
of drill may m the future find employment in the oil- 
field 

The system of eontinuous distillation, to which brief 
refeience has already boon made as an important feature 
of the Russian petroleum refining business, was 
K9 a ng adopted by Nobel Brothers In the ordinary 
or intermittent system of distillation the crude oil is 
subjected in the still to gradually increased heat, with 
the objtct of separating or classifying the various hydro 
carbons of which the crude oil is composed by taking 
advantage of their differences m volatility, and thus ob 
taming the desired commercial products The crude oil, 
on being treated in this manner, first parts with the very 
volatile hydrocarbons forming the various descriptions of 
petroleum spirit (gasolene, benzene, &c ) As the tem- 
perature rises, the less volatile compounds, met with in com 
merce as kerosene, are removed, and at still higher tempera 
tures lubricating oils and other products are obtained The 
hydrocarbons, of course, leave the still in the form of 
vapoui, but are brought back to the liquid state by being 
passed through a condenser It will be evident that we 
hive thus a means of effecting such division and sub 
division of the crude oil as wo may desire In the con- 
tinuous system of distillation, on the other hand, we have, 
instead of a single still with a progressive temperature, 
a senes of stills heated to successively higher temperatures, 
which are carefully maintained, and the crude oil is caused 
to flow slowly and continuously through the whole senes, 
being thus subjected to a steadily increasing heat while 
the temperature of the contents of each still remains 
practically constant In this manner each still yields 
continuously a product of given volatility, corresponding 
with the temi)eraturo at which it is maintained, and from 
the series of stills a range of products is continuously 
obtained corresponding with that yielded by the inter- 
mittent system within the same limits of temjierature 
In this system the loss of time, waste of fuel, and injury 
to plant involved in the cooling down and re heating of 
the stills and furnaces in the intermittent system are 
avoided The continuous system is now employed at all 
the principal refineries m Russia, and is in use in Burma, 
Galicia, Java, and elsewhere In the United States, on 
the other hand, it has not found favour, although con- 
siderable sums of money have been spent in attempts to 
introduce it 

For a second important improvement in refining, viz, 
the desulphurizing of oils containing sulphur compounds, 
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the credit belongs to the Standarc} Oil Company Two 
processes are employed, both based on the use of cupric 
oxide as a dosulphurizer In one of these the vapour 
passes from the still through a vessel containing cupric 
oxide, where the sulphur is separated as cuprous sulphide, 
and thence to the condenser In this way the whole of 
the volatile constituents ol the oil are subjected to the 
desulphurizing treatment In the other method, which, in 
spite of its involving a double operation, is understood to 
be generally adopted, the petroleum spirit and kerosene 
distillates, obtained by the ordinary jiroeess of distillation, 
are redistilled with a large excess of finely divided cupric 
oxide in a still fitted with an agitator, by means of 
which the contents are kept actively stirrtd From the 
cuprous sulphide the cupric oxide is recovered foi further 
use by burning off the sulphur The introduction 
of this process was of great commercial importanct, 
since it rendered available, as a source of burning oil, the 
sulphuretted petroleum yielded by the prolific oil fields 
of Ohio 

In view of the largo extent to which pipe lines aie 
employed in the United States for the conveyance of crude 
IKitrokum, it has been a matter of surprise that, 
notwithstanding the admittedly inadequate trans- Trmntport 
port facilities afforded by tank waggons on the 
Transcaucasian Railway, a pi] >6 line has not Ixen 
laid fiom Baku to Batum or some other ])ort on the Black 
Sea In the United States the refining business was many 
years ago largely transferred from the neighbouihood of 
the oil fields to the Atlantic seaboaid, the crude oil being 
pumped through pijie lines to the refineries in New \ork 
and Philadelphia, the guiding principle ai>])arentl^ being 
to refine the oil m a locality as near as possible to the ])oint 
of shipment for export, or in a central iiosition as regards 
consumption for the homo trade Two circumstancis 
stood in the way of the adoption of a similar principle in 
Russia One was that the revenue derived by the i ail way 
from the transport of petroleum products could not be 
spared, and the other that any considerable transference of 
the refining business from the shore of the C’aspian Sea to 
that of the Black Sea would seriously diminish the value 
of the Baku refineries, many of which are establishments 
upon which very largt sums of money have been exj>ended 
But now a pipe line for refined oil has been laid along a 
part of the 560 miles of railway from Baku to Batum, an<l 
this IS to be extended so as to be av iilable lor the trans 
port of refined oil from the Caspian to the Black hea 
The 8 inch pipe already completed extends fiom Michaelov 
to Batum, a distance of 140 miles, over the jiortion of the 
railway most subject to interruption of traffic by floods and 
snowstorms, and by employing it in conjunction with the 
railway tank waggons already in use, the carrying capacity 
of the railway will be largely increased 

The building of tank steamships for the marine trans 
port of jietroleum has steadily jirogiessed, and every year 
sees important additions to a fleet of these vessels, which 
now number about 160, exclusive of the large number cm 
ployed in the local trade in America and Russia Increase 
in number has been accompanied by increase m tonnage of 
the individual vessels, some having a carrying capacity of 
as much as 10,000 tons Concurrently there has been a 
corresjKindiiig increase in the number of tank barges, tank 
railway waggons, and tank road waggons employed m the 
distribution of the oil, as well as in the number and 
capacity of the tank storage installations 

Much difference of opinion exists as to what is a desir 
able minimum flash point for oil intended to be burned 
in household lamps of the usual construction Atten 
tion has been drawn to the number of deaths and cases of 
personal injury resulting from accidents with mineral oil 
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lamf)s, and it has liecp contended that the remedy lies in a 
sufhcicnt raising of the standard Since the early days of 
the petroleum industry most civilized countries 
have prescribed by law a test of flashing {Hunt 
** or inflammability, designed in most cases 
pnmanly to afford a definition of oils for lighting puriioSos 
whi< h m ly bo safe ly stored without the adoption of sjiecial 
prec iiitions In the Unite d Kingdom the limit has, for the 
purpose iii (luostion, been fixed by the legisl xturo at 7 3 I ahr 
liy tlio })n sent legal t< st (a form of close test,” devised 
by the late Sir hrcdenck Abel), which is the ccjuivalent of 
the forni( r standard of 100 I ahr by the “ open test ” In 
Ocrinany the law prescribes a close test of 21 C, equal 
to about 70 Fahr , whilst m Russia the standard is 28 O , 

( (|ual to 84 4® Fahr , by the close test In the United 
States various methods of testing and various minimum 
standards have bo( n adoptf d In ]\ nnsylvama the pre 
scribed limit is a ‘‘fire test” of 110 I ahr, orjuivalent to 
about 70 Fahr close test, while in the state of New 
York it IS 100 I ahr close test The subject of the 
testing of petroleum for legislative purposes, with which 
in later inquiius that of accidents with miner il oil lamps 
h IS been associated, his been invtstigatcd m (Ireat Britain 
by committees of both branches of the legislature, and 
volurninoiii^ evidence has b( en taken It has b( en strongly 
contended that the raising of the standard from 73 to 
100 I ahr would put an end to lamp accidents, but this 
view has been equally forcibly combated , and although 
the (ommittie leportcd in 1898, by a narrow majority, 
in fa\our of such an alteration, no action has been taken 
upon the re(ommendation The questions involved are in 
truth by no means simple Obviously, the higher the 
llishing point the “safer” the oil in one sense , but then 
aio ocpially evident objections to a course ’v^hich would to 
some extent reduce the avaihblo supply, and thus might 
lead to an incnase in price or a deterioration in quality 
Moreover, since lamp ac< iduits luvo occuned with oil of a 
higher flashpoint than 100 I ahr Abel test, it cannot be 
held to be proved that the adoption of this standard would 
prevent such accidents. Apart from this, it does not 
ajiiHjar to have been sufhciently home in mind by the 
advocates of a high standard that the object of the 
Petroleum Acts passed in the United Kingdom has hitherto 
lx.en to regulate storage Petroleum spirit, “ flashing ” at 
zero Fahr, has always been obtainable for use as an 
illuminating agent, and, on the other liaud, commercial 
enterprise has, without any legislative help, placed oils of 
high flashing point at the disposal of those who prefer 
them Moreover, if the legislature should, by putting 
difliculties in the way of the use in lamps of oil of the 
present legal test, lead to the creation of an impression that 
oil of, say, 100 Fahr test can be safely used without the 
adoption of ordinary precautions, accidents with lamps 
would probably increase in number It has been said by 
advocates of a higher test that with a safe oil any lamp is 
safe, but it may with equal truth be asserted that in a 
pro^ierly constructed lamp used with reasonable care the 
ordinary oil of commerce is a safe illuminant 

The report of the United btates Geological Survey on 
the production of petroleum in the United States duiing 
the year 1 899, compiled by Mr F<e H Oliphant, 
induates that the most conspicuous features of 
the industry for the period m question were 
(1) The total production was considerably in excess of 
that of the previous yoai , (2) there was a largo increase 
in the number of wells completed in both the Appalachian 
and the Luna-Indiana oil holds , (3) in south ( astc rn Ohio 
and in Texas there w is a large ly increased production , 
and (4) only about 7 per cent of the total production was 
obtained outside the Appalachian and the Lima-Indiana 
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fields The Appalachian field embraces all the districts 
producing what is known as “ Pennsylvania oil ” It 
extends from Wells ville m New York state on the north- 
east, through western Pennsylvania into West Virgmia, 
and includes a largo portion of south-eastern Ohio Its 
extension through Kentucky and Tennessee into northern 
Alabs-ma has not been attended with any noteworthy 
developments The total jiroduction in the Appalachian 
field for 1899 was 33,050,076 barrels, as compared with 
31,711,857 barrels in 1898 The greatest inciease was in 
south eastern Ohio, where the output was more than 
doubled, and the greatest falling off was in Pennsylvania 
The Lima-Indiana field includes the whole of Indiana 
and that |x>rtion of north western Ohio in which Lima 
petroleum, found in the Trenton limestone, is produced 
The production decreased from 20, 321, 123 barrels m 1898 
to 20,225, 156 barrels in 1899 The total production of 
crude petroleum in the United States during 1899 was 
57,070,850 barrels (of 42 American gallons or about 35 
imperial gallons), as compared with 55,304,233 barrels in 
1898 and 60,475,516 bairels m 1897 The following is 
a tabular statement of the production in the various states 
lor the years 1897, 1898, and 1899 — 




1 loduction 



Barrels 

Barrels 

Barrels 

Now 5 ork 

1807 

1,279,155 

ISOS 

1,205,250 

1899 

1,320 %9 

I oimsylvaniti 

West Virginia 

17,982 911 

11,743 214 

13,053,605 

1 },000 045 

n.bi'; 101 
18,7 i8, 708 

13,910,630 

Ohio 

21,560 515 

21,142,108 

Indiana 

4,122,356 

3,730 907 

3,848,182 

kontiK ky 

822 

5,508 

18,280 

Missomi 

19 

10 

132 

( olorado 

384,934 

444,381 

390,278 

( ah form a 

1,903,411 

2,257 207 
546,070 

2,642,095 

loxas 

65,975 

669,013 

Indian Territory 

625 

0 

0 

IllmoiH 

500 

360 

360 

Wyoming 

8,650 

5,475 ; 

5 560 

Kansas 

81,098 

71,980 

69,700 


00,475 516 

55,304 233 I 

57,070,850 


Much attention has been attracted by the rapid develop- 
ment of the Beaumont oil field in Texas and the large 
yield of the “ gushers ” or spouting wells characteristic of 
what IS known as the Spindle Top aiea The oil, which 
will doubtless be used chiefly as fuel, is apparently obtain- 
able in very large quantities at low cost, and having regard 
to the proximity of the field to the sea board, the expense 
of transport is also small. The discovery of this new 
source of supply has led to renewed consideration of the 
advantages possessed by liquid fuel, and arrangements are 
being made on a large scale for the transport and distri 
bution of the produce of the Beaumont field, principally 
with a view to its use as a substitute for coal Oil fields 
in various parts of the world which had been regarded as 
of minor importance have become more prominent, and 
much evidence has concuirently been furnished of the 
commercial value of other areas of petroliferous territory 
at present unworked 

The producing territory in the Baku district comprises 
the oil fields of Balachani, Sabuntchi, Romany, Binagadi, 
and Bibi-Eibat, the aggregate area being under 
10 square miles The Balachani- Sabuntchi- 
Romany territory, and the adjacent district of 
Binagadi, are situated on the Apsheron Peninsula from 
8 to 12 miles north east and north of the town of Baku, 
while the Bibi-Iibat field lies 2 to 3 miles south of 
Baku The production of these fields from 1897 to 
1899 IS shown m the following table — 
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District 

1897 

1808 

1809 

Balachani 

Sabuntclii 

Romany 

Binagadi 

Bibi<^ibat 

PoodHi 

100,336,495 

162,610,054 

96,266,133 

197,462 

62,514,479 

Poodg 

108,836,439 

179,828,697 

100,523,699 

227,730 

96,626,783 

Poods 

114,864,161 
230,767,289 
98,681,782 
218 386 
80,840,807 


421,924,02i 

485,943,348 

5^5,247,415 


In the year 1893 attention was directed to the prolific 
character of the oil licaring lands of Qrornyi in the Ttrck 
district, about 300 miles north oast of Baku, and recent 
developments in this hold point to the conclusion thxt the 
Qroznyi oil field will be a formidable rival to those at Baku 
The production in tho Groznyi district during the jears 
1897, 1898, and 1899 was as follows — 

18Q7 27 ^>68,794 poods 

1898 17,716,899 „ 

3899 25,194,566 „ 

Petroleum also occurs in many other places in the 

Caucasus, in tho Kuban district, m tho Crimea, and at 
Petchora in the north of Russia, near the Ural Mountains 
In Canada petroleum has be in produced m large quan 
titles for many years in tho Enniskillen district in Lamb 
ton count>, Ontario The production for tho 
Other year 1898 was 758,391 barrels (of 15 imperial 
gallons) and for 1899, 704,794 Petroleum is 
also reported to occur m the piovinco of Quebec, 
near tho extremity of the Gasp6 Peninsula, and in the 
Northwest Tcrritones, lu the district of Athabasca 

On the European continent there is a considerable 
production of jietroloum in Galicia (Austria llungaiy). 
Bum iiiia, and Alsace The Galician oil belt extends for a 
distance of about 220 miles along the northern slojies of 
the Carpathian Mountains, whilst tho Rumanian deposits 
occupy the south eastern and southern slopes of the 
southern Carjiathians or Tiansylvanian Alps The 
Galician oil fields have boon worked by means of drilled 
wells for mxny years, but it is only recently that those of 
Rumania have l)een similarly developed, {letroleum having 
until within tho past fc w years been obtained in the latter 
country by means of hand dug wells Owing to its 
favourabh geographical jiosition and to the successful 
results of recent borings, Rununia appears destined to 
assume a jiosition of importance among petroleum jiro 
ducing countrus The jiroduction of petroleum in Galicia 
during the year 1898 amounted to 330,451 metric tons, 
and in 1899 to 321,081 metric tons In Rumania the 
production wxs about 240,000 tons in 1898 and about 
300,000 tons in 1899 Much activity has been displayed 
in the drilling of wells in the Alsace oil fields, and a 
jirofi table local industry h is lx)( n created In Italy the 
production of petroleum is small, but the oil, whiih is 
chiefly found in the Milan district, commands a high price 
The I astern Archipelago (Java, Sumatra, Borneo, Ac) 
bids fair to rank befoie long among tho chief sources of 
the oil supply of the world In J iva theio has bien a 
large production for many >ear8, in Sumatra the ic suits 
which have attended the dulling operxtions in tho Mooaia 
Emm field and elsewhere have demonstrated the existence 
of a iich oil bearing formation , and in Borneo tho recent 
work of development, at Kotei, on the east coast of the 
island, on which much money has been exjiended, has 
already resulted in tho discovery of abundant supplies of 
fuel oil, for the distribution of which arrangements are 
being made on a large scale The petroleum industry of 

^ 1 pood = 36 1 1 27 lb avoirdupois In comparing the production 
of crude petroleum in Russia with the production of crude i>eii oleum 
in the United States, 8 poods may be taken as tho equivalent of the 
▲luerican * barrel unit 


Japan exhibits steady growth, an^ has already reached 
considerable proportions, tho output of crude oil, which for 
tho year 1899 was reported to 1x5 800,000 barrels, having 
increased so much that, according to estimate, it how 
almost doubled Of this production the greater part was 
obtained in the jirovince of Ichigo In Upper Burma 
British capital and energy have com]fietily tiansfoimed 
the conditions which existed in the Ytnangjaung oil fields 
in the days of King Tlnbaw, wlun Rangoon oil * (naimd 
after the port of shiimuiit) w is an unimportant article of 
commeice The pinuitive haial dug shafts liau long been 
superseded by drilled wells, the pioducc of which is tieated 
in a refinery provided with the most modi in iqiplianccs, 
and an important industry has bun cnatul In Assam 
an I nglish company hxs mt t with similai sm < ( ss in boi ing 
opeiations, and has obtained a consideiable jmuUu tion, for 
the treatment of winch a refiner} is in com sc of erection 
retroloum has been piodmecl and refined in reru m 
moderate quantitus for many years, and has been found 
in Iciiador and Colombia It also occurs in Algciia, on 
the Gold Coast, in Newfoundland, Alaska, the West 
Indies, New Zealand, and in other localities 

lorfmtlnr intormation sn BovruioN Redwoods Petroleum 
and Its Products 1 ondon, 1896 (2nd cd ) ) 

II Minirai Oil as Liquid Fuel 

Tho use of petroleum as fuel had long been recognized 
as a scientific possibility, and some atti5mi)ts had been 
made to adopt it in piactice upon a commercial scale, 
but the msiifiiciency, and still more the irregularity, of 
tho supplies prevented it from coming into practical use 
to any important extent until recent discoveries of oil 
sjiecially adapted by chemical composition for fuel pur 
jKJses changed the aspect of the situation These dis 
covcrics of special oil wore made first in Borneo and 
later in Texas, and oxiienence in treating the oils from 
l)oth localities has shown that while not less adapted 
to produce kerostne or illuminating oil, they are better 
adapted to produce fuel oil than either the Russian or 
the Pennsylvanian products 

With regard to the cliemical properties of petroleum, it is 
not necessary to say more in the present jdaee thin that 
the lighter and more volatile constituents, known com 
inereially as naphtha and ben/eut, must bo icmovcd by 
distillation in older to leave a residue^ coin])Osed j)iinci})ally 
ot hydioearbons which, while containing the necessary 
cirbon for combustion, shall be sulhdentl} fiee from 
veJatilc qualities to a\oid prciniture ignition and eon 
seqne nt d ing( 1 of explosion Atttin])ts haie been made 
to use crude oil for fuel purposes, and tliese have had some 
succiss in the neighbourhood of the oil wells and undei 
boileis of unusually good ventilation both as regards their 
chimneys and the surroundings of their stokeholds, but 
for icasons both of (omintKe and of safety it is not 
desirable to use crude oil where some distillation is jiossible 
The more eonqficte the process of distill ition, and the 
conse 5 quent removal of the volatile eoustitueiits, the higher 
the fixsh point, and the more turgid and viscous is the fuel 
le suiting, and if tin protess is carried to an extreme/, the 
icsidue or fuM bceonies difheult to ignite by the oidiniry 
process of spraying or atomizing mechanic illy it the 
moment immediately preceding combustion Tlio jiro 
portions which have been found to woik efficiently in 
practice are as follows — 

Carbon 88 00 por cent 

Hydiogcn 10 7'> , 

Oxygon 3 2''» „ 

ToUl 100 
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The Btandardrt of saff ty for liquid fuel as determined by 
flash point are not yet finally sottlody and are changing 
from time to time The British Admiralty require a flash 
])Oiut of 270 Fahr , and to this high standard, and the 
consequent vimmty of the fuel used by vessels in the 
British fleet, may partly bo attributed the low rate of 
combustion that has Ijeen found possible in them The 
rfcrmin Admiralty have fixed a flash jioint of 187* Fahr , 
and have used oil of this standard with perfect safety, and 
it the same time with much higher measure of evaporative 
duty th in has Ixicn attained in British war vessels In 
tlie British mercantile marine Lloyd’s llegister lias 
IKirmitkd fuel with a flash point as low as KiO Fahr as 
a minimum, and no harm has resulted The Board of 
Tnule, the dcpirtmint of the Govern me nt which controls 
the siifety of passenger vessels, has fixed a higher standard 
upon the Imsis of a minimum of 185 In the case of 
locomotives the flash jioint as a standard of safety is of 
less importance than in the case of stitionary or marine 
boilers, liecause the storage is more open, and the ventila- 
tion, both of the storage tanks and the boilers during 
combustion, much more iieiftct tlian in any other class 
of steam boilers 

The process of refining by distillation is also necessary 
to reduce two impurities which grtatly retard storage and 
c ornbustion, / e , water and sulidiur Water is found in 
all crude pttrcjleum as it issues from the wc 11s, and sulphur 
exists in im[)Oitant ejuan titles in oil from the Texas wells 
Its removal was at first found very expensive, but there 
no longer exists difficulty in this resjject, and large quan 
titles of jietroleum fuel practically free from sulphur are 
now regularly exported from Texas to New York and 
to Furope 

Water mixed with fuel is in intimate mechanical relation, 
and fiocpiently so remains in considerable c^uantities oven 
after the process of distillation It is in fact so thoroughly 
mixed as to form an c inulsicm The effect of feeding such 
a mixture into a furnace is extremely injurious, because 
the water must bo decomposed chemically into its con- 
stituents, hydrogen and oxygen, thus absorbing a large 
cjuantity of heat which would otherwise bo utilized for 
evaporation Water also directly delays combustion by 
producing from the jet a long, dull, red flame instead of a 
short bright, white flame, and the process of combustion, 
which should take ]daco by vaporization of the oil near 
the furnace mouth, is postponed and transferred to the 
upper part of the combustion box, the tubes, and even the 
liase of the chimney, jiroducing loss of heat and injury to 
the boiler structure The most effective moans of ridding 
the fuel of this dangerous impurity is by heat and settle 
ment The coefficients of exiiansion of water and oil by 
heat are substantially different, and a moderate rise of 
tc mpe rature therefore separates the particles and precipi 
tates the water, which is easily drawn off — leaving the 
oil available for use The heating and precipitation are 
usually performed upon a patented system of settling 
tanks and heating apparatus known as the Flannery-Boyd 
system, which has pioved itself indispensable for the 
sueci ssful use at sea of petroleum fuel 

The laboratory and mechanical use of jxitroloum for 
fuel has already been referred to, but it was not until the 
year 1870 that iietroleum was applied upon a 
commercial scale In the course of 
distillation of Kussian crude petroleum for the 
production of kerosene or lamp oil, largo quan 
titles of refuse were jiroducod — ^known by the Russian 
name of astath — and thest were found an incumbrance, 
and useless for any commercial purpose To a Russian 
oil refiner gifted with mechanical instinct and the genius 
for invention occurred the idea of utilizing the waste 
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product as fuel by spraying or atomizing it with steam, 
80 that, the thick and sluggish fluid being broken up into 
particles, the air necessary for combustion could have free 
access to it The earliest apjiaratus for this purpose was 
a simple piece of gas tube, into which the thick oil was 
fed , by another connexion steam at high pressure 
was admitted to an inner and smaller tul^, and, the 
end of the tube nearest to the furnace being open, the 
pressure of the steam blew the oil into the furnace, and 
by its velocity broke it up into spray The apimratus 
worked with success from the first Expenence pointed 
out the proper proportionate sizes for the inlets of steam 
and oil, the proper pressure' for the steam, and the pro- 
portionate sizes for the orifices of admission to the furnaces, 
as well as the sizes of air-o|)enings and best arrangements 
of firobneks in the furnaces themselves, and what had 
been a waste product now became a by product of great 
value Practically all the steam power in South Russia, 
both for factories and navigation of the inland seas and 
rivers, is now raised from astatkt fuel 

In the Far East, including Burma and parts of China 
and Japan, the use of liquid fuel spread rapidly during the 
years 1899, 1900, and 1901, owing entirely to the develop- 
ment of the Borneo oilfields by the enterprise of Sir 
Marcus Samuel and the large British coqxiration known 
as the Shell Transfiort and Trading Comiiaiiy, of which he 
is the head In the United States of America liquid fuel 
18 not only used for practically the whole of the manu 
factunng and locomotive purposes of the state of Texas, 
but factories in NiwYork, and a still larger number in 
California, are now discarding the use of coal and adopting 
]ietroleum, b( cause it is more economical in its conBumj)- 
tion and also more easily handled in transit, and saves 
nearly all the labour of stoking So far the supplies for 
China and Japan have been exported from Borneo, but the 
discoveries of new oil fields in California, said to be of a 
character specially adapted for fuel, have encouraged the 
belief that it may be jiossiblo to supply Chile and Peru 
and other South American countries, where coal is ex 
tremely expensive, with Californian fuel, and there are 
some who believe that it will ultimately find its way across 
the Pacific to Japan There are believed to be largo 
deposits in West Africa, but in th© meantime the only 
sources of sujiply to those parts of Africa where manu 
facture is progressing, i e , South Africa and Egypt, are the 
oil fields of Borneo and Texas, from which the import has 
well begun, from Texas to Alexandria vid the Mediter 
ranean, and from Borneo to Cape Town vt4 bingapore 
In England, notwithstanding the fact that there exist 
the finest coal fields in the world, there has been a surpris 
ing development of the use of petroleum as fuel The 
Groat Eastern Railway have adapted 120 locomotive 
engines to its use, and those are running with regularity 
and success both on express passenger and goods trams 
The London, Brighton, and South Coast Railway are also 
commencing the adajitation of some of their locomotive 
engines, and they have recently entered into a contract 
for the delivery of a large quantity of Texas oil fuel 
Several large firms of contractors and cement manufac- 
turers, chiefly on the banks of the Thames, have made 
large purchases for future delivery, extending over as many 
as three years m some cases The facts that the dejidt for 
the reception of Texas oil fuel is at Thames Haven, and that 
coal 18 necessarily dearer m the south of England than in 
the coal bearing parts of the country, suggest that the 
development of liquid fuel is more likely to continue in 
the neighbourhood of London than elsewhere in England 
The chief factors of economy are the greater calorific 
value of oil than coal (about 16 lb of water per of oil 
fuel evaporated from a temperature of 212* Fahr ), not only 
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in laboratory practice, but m actual use on a large scale, combustion, and to handle the residual ashes, are all indis 
and the saving of labour both in transit from the source |iensable to steam raising by coal *On the other hand, a 
of supply to the place of use and in the act of sysUm of pijios and pumps, and a limited quantity of 
Beomomy stoking the furnaces The use of cranes, hand skilled labour to manage them, is all that is necessary for 
labour with shovels, v/aggons and locomotnes, the transit and combustion of jictrolcuni fuel, and it is 
* horses and carts, is unavoidable for the transit certain that even in Fngland jietroleuin will find places 

of coal, and labour to trim the coal, to stoke it ^heii under which, from topographical and other circumstances, will 
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more economically use petroleum than coal as fuel for 
manufacturing purposes 

The theoretical calorific value of oil fuel is more nearly 
realized in practice than the theoretical calorific value of 
coal, because the facilities for comjdete combustion, duo 
to the artificial admixture of the air by the atomizing 
jirocess, are greater in the ease of 
oil than coal, and for this reason, 
among others, the practical evajioi 
ativo results are proportionately 
higher with liquid fuel In some 
cases the work done in a steam 
engine by 2 tons of coal has been 
jicrformed by 1 ton of oil fuel, 
but in others the projicrtions have 

been as 3 to 2, and these latter ^ \ Saw Bowm 

can be safely relied on in practice ^ *** 

as a minimum This saving, com- 

bmed with the savings of labour — 

and transit already explained, will — — 

in the near future make the use — __ 

of liquid fuel compulsory, except 

in places so near to coal fields that 
the cost of coal becomes sufticiently 
low to counterbalance the savings 
in weight of fuel consumed and in 
labour m handling it In some 
locomotives on the Great Eastern 
Hallway the consumption of oil 
and coal for the same development 
of horse ix>wer has been as 17 Bt) 
oil 18 to 35 lb coal , all, however, 
have not realized so high a result 

The mechanical apparatus for 
Liquid applying petroleum to steam-raising in loco- 
/«•! lu motives is very simple The space in the tender 

ioco- usually occupied by coal is closed up by steel- 

moHvBM. plating closely meted and tested, so as to form 
a storage tanL From this tank a feed-pipe is led to 


a burner of the combined steam and oil tyixs already 
indicated, and this burner is so arrangtd as to enter a 
short distance inside the furnace mouth The ordinary 
fire bars are covered with a thin layer of coal, wliith 
starts the ignition in the first place, and the whole 
apparatus is ready for work. The burner best adapted 


^ 


Fio 2 — Busden and Etlcs Burner 


for locomotive practice is the Holden Burner showm in 
Fig 1 The steam pipe is connected at A, the oil pqie 
at B, and the hand wheels C and D are for the adjust- 
ment of the internal orifices according to the rate of 
combustion required. The nozzle E is directed towards 
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the furiioc^o, and the ^extern il FF, Hupphed by the 
Hindi pijKi (r and the bye pasH valve H, projects a senes 
of stc am jc ts into the fui nace, independent of the injections 
of atomized fuel, and so induces an artificial inrush of air 


[liquid fuel 

for the promotion of combustion. This typo of burner lias 
also bea.u tried on stationary boilers and on board ship 
It \^orks well, although the great consumption of steam 
by the supplementary ring is a difficulty at sea, where the 
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^\lt^^ lost by the consumption of stc ini (aniiot t xsily be 
m uh up 

Although tin aj»])lioation of the new fuel for land and 
lo(omotiv (3 l)oiltrs his aln uly been Ixrgt the practice 


The 


reason is 


at Hta has !)(.« n fir more extensive 
(Inofly to bo found in the fut that 
altliough the souices of supply are 
it 1 distaneo from Great Bntain, yet 
tlu^y are in countries to whose neigh 
bourhood British bteamships regu 
larly trade, and in which British na\ al 
S([uadron8 are rogul irly stationed, so 
that the advantages of adopting 
lie^uid fuel hv\e been more im 
modi ito and tlie cc onoiny 
mtVJa d II ( ( t The certainty 

of continuous sup]»ly of 
the fuel and tlio wide distribution of 
storage btations hi\e so altered the 
conditions that tlio general adoption 

of the now fuel foi inaiino ])uriM)scs becomes a matter of 
urgency for tho statesman, the merchant, and the engineer 
None of tliesc cm afford to neglect the new comlitions, 
lest they bo noted and acted upon by their compel it ors 


Riigon, Penang, Bxta\ii, Surabaya, Amoy, Swatow, 
luiehow, Shanghai, Hankow, Sydney, Melbourne, Adelaide, 
Zanzib ir, Mombasa, ^ okohama, Kobe, and N xgasaki , 
storage arrangements are also projected in South African 
and South American ports 




Storage and supply now e \ist or will shoitly l)e3 established 
in the following w lele i mge of se i]K)i ts — London, Barrow, 
Southam[iton, Amsterdxm, Co|>enhagon, New Orleans, 
Sxxannah, New \oik, Philadelphia, Singapore, Hong 
Kong, Madras, Colombo, Sue/, Hamburg, l^ort Aitliur, 
Texas, Ibmgoon, Calcutta, Bombay, \lcxandria, Bangkok, 


iirnact Mover stem 

The Biitish Admuxlty are proceeding with some vigour 
to oxiieriment with litiuid fuel at sex, and at the same 
time to investigate tho iiossibility of supply from sources 
within the regions of tho British bmpire There is an 
enormous supply of sh tie undti the north 
eastern eountics of P ngl xnei, but no oil th it 
can be pumped — still less oil with a pressure 
above it so as to “ gush ” like the wells in 
Amenci — and the only souico of Injuiel 
su]>ply uiidei tho British Hag appeiis to be 
in Burma The Boineo fiehls are, however, 
under Biitish contiol, and haie been de 
velopcd entirely by British capital Tho 
It ill in Admirilty ha\e fitted sevci il Urge 
warships with boiler ap])aratus to burn petro- 
leum The Gt rman Admiralty are regularly 
using iKpiid fuel on the China station Tho 
Dutch navy have fitted coal fuel and liciuid 
fuel furnaces in combination, so that the 
smxlhr ])oweis required may be developed 
by coil alone, and the larger powers by 
su])j)lLmenting coal fuel with oil fuel The 
sjieeels of some vessels of the destroyer type have by 
this means been accelerated nearly two knots 

Tho ciuestions which govern tho use of fuel in war- 
ships are more largely those of strategy and fighting 
cfliciency than economy of evaporation Indeed, tho 
cost of constructing and maintaining in fighting efficiency 
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feet of coal according to the allo'jaiico usual foi ship’s 
bunkenng Ou the other hand, coal has lioon relied upon, 
when jilaccd in the side bunkers of uuarmoured ships, as a 
protection against shot and shell, and this advantage, if it 
really exists, could not be claimed in regard to liquid fuel 
Recent experiments in coaling warships at sea have not 
been \ery successful, as the least bad weather has pn 
vented the safe transmission of coal b igs from the colhc r 
to the shq) The same difficulty docs not exist for oil 
fuel, which could l>o pumiK.(l through flexible tubing 
from one ship to the other e\ tn in < omparatively rough 
weather Smokelessucss, so important a h ature of sea 
strategy, has not always hu n attaim d by liquid fuel, but 
whore the combustion is complete, b;y reason of suitable 
furnace arrangements and caitful management, there is no 
smoke The great drawback, howt\cr, to the use of liquid 
fuel in fast small vessels is the confined space allotted to 
the boilers, such confinement l)eing una^oldablo in vn w 
an item that its increase oi decrease may he considered | of the high power concentratcel m a small hull Ihc 
almost a negligible quantity The desideratum in i ir 1 Biitish Admiralty’s c\ix>rimcnts, hoi^evei, are graelually 
ship IS to obtain the greatest 
fighting efficiency 
Advatf based on the thickest 

wanbipM heaviest 

and most numerous 
guns, the highest maximum 
Sliced, and, last and not least, 
the gieatest range of effective 
action based upon the maxi- 
mum supphes of fuel, pro- 
\i8ions, and other consumable 
stores that the ship can carry 
No\^, if by changing the tyjie 
of fuel it be possible to reduce 
its weight by 30 per cent , and 
to abolish the stokers, who are 
usually more than half tlu 
ship’s company, the weight 
saved will be represented not 
merely by the fuel, but by the 
consumable stores otherwise 
necessary for the stokers Con 
^crscly, the radius of effective 
iction of the ship will hi uoubled as regards consum- ' solving the problem, and the quantity of oil wludi ( m bt 
ible stores if the crew bo halved, and will be increased consumed by forced draught in confiiud boilers iu)vv mon 
by ^>0 per cent if the same weight of fuel be carried in nearly ecjuals the quantity of coal (ousumod under siinil ir 
the form of liquid insteid of coal In space the gam by 1 conditions 

using oil fuel 18 still greater, and 36 cubic feet of oil as 1 In vu w of recent aecus itions of insuffieicncy of co il 
stored are equal in practical calorific value to 67 cubic 1 storage in foieign naval dei>ots, by rc ist>n of the 



a modern warship is so great that the utmost use 
strategically must be obtained from the vessel, and in 
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this comparison the cost of fuel is relati>ely so small 



Fio 8.— Fuel Tanks Ac of as Murex^ 


allegation that coal so stored quickly iierishes, it is 
interesting to note that liquid fuel may be stored in 
tanks for an indefinite time without any deterioration 
whatever 

In the case of merchant steamers large progress has also 
been made The Shell Transport and Trading Company 
have twenty one vessels successfully navigating in all 
[larts of the world and using liqmd fuel The Hamburg 


America Steam Na\igation Co have four largo vessels 
similarly fitted for oil fuel, although diff( ring in 
furnace arrangements, as will be hereafter 
described. One of the large American trails- ugaala 
atlantic linos is adopting liquid fuel, and merchant 
French, German, Danish, and American 
mercantile vessels are also beginning to use it in con- 
siderable amounts 
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In the caae of VC17' large paesenger steamers, sucli as 
those of 20 knots and upwards in the Atlantic trade, 
the saving in cost of fuel is trilling compared with 
the advantage arising from the greater weight and sjiace 
avaihLlo for freight, Adojjting a basis of 3 to 2 
as between coal consumption and oil consumption, 
there is an increase of 1000 tons of dead weight 
cargo m a large Atlantic steamer, and a collateral 
gam of about 100,000 cubic feet of measurement cargo, 
by r<ason of the ordinary bunkers being left quite 
fno, and the oil lieing stored in the double bottom 
sj>}U< s Jutherto unutili/ed except for the purjiose of water 
ballast The cleanliness and saving of time from bunker 
mg by the use of oil fuel is also an important factor 
in jiassenger sliips, whilst considerable additional speed 
IS obtainabh The cost of the installation, however. 


IS very considerable, as it includes not only burners and 
pities for the furnaces, but also the construction of oil- 
tight tanks, with pumps and numerous valves and piijo 
connexions 

Pig 2 shows a burner of Rusden and Eeles* patent as generally 
used on hoard shiTMi for tlie purpose of injecting the oiL A is a 
iiiuvahle cap holding the |)acking B, which renders the annular 
spindle M oil and steam ti^ht £ is the outer casing containing 
tiio steam jacket from which the steam, after being fed through 
the steam Buy>ply ynpe G, passes into the annular space surround 
mg file sjnndle P It will be seen that if the spindle P be 
irdvolled inwards by turning the handle K, the orifice at the 
no/zlo RR will be opened so as to allow the steam to flow out 
radially If at the same time the annular spindle M be drawn 
inwards by revolving the handle L, the oil whuh passes through 
the supply F will also have emission at RR, and, coming in 
contact with tlio outflowing stejim, will be pulverized and sprayed 
into the furnace Fig 8 is a profile and plan of a steamer 





a(h]>t((i for earning oil m bulk ami showing all the stoiage 
arraii^ji nu nts lor hmdling liquid fuel I if, 4 shows the intirior 
anaiif^onunt of the boiler funiaco of the steanisliip Trocas A is 
biokcn lire bruk n sting on the ordinary firebars, B is a brick 
bridge C a < imng of lire brick intaidicl to piotect the meted 
scdiii ininiodiatc ly abovi it from the diioct impact of the flame, 
Aiul 1) IS a lining of fno biuk at the back of the coinbiistion 
box, also intended to jirotcit the plating fiom the dinit inijiact 
of the yicti oleum flame The aiiaiigcment of the luriince on 
the Mcytr M\st(m is shown m lig 5, where F is au annular 
projection bniU at the nioutli of the fnrnoco, and BB are 
spiral passa^ s lor heating the air before it passes into the funiace 
hig 6 shows the rings ( C and details of the casting which forms 
the projc( t ion or t xtei lor elongation of the furnace The hnckw ork 
yran^cmciit adopti d for the double ended boilers on the Hamburg 
America Steamship Company s Jhrrdinand Laetsz is represented in 
fig 7 The w bole furnace is lined with fire brick, and the burner 
IS mounted upon a cmular disc plate which covers the mouth 
of the furnace The oil is mjeotod not by steam pulverization, 
hut by pressure due to a steam pump The oil is heated to 
almut 60’ C before entering the pump, and further heated to 
90 C after leaving the pump It is then filtered, and passes 
to the fnrnat e iiijector G at aliout SO pounds pressure , and its 
passage through this injector and the spiral passages of which it 
consists pulverizes the oil into spray, in which form it readily 


i,^nites on reai lung the interior of the furnace The iryector is on 
the Korting priiu iple, that is, it atomizes by fracture of the liquid 
oil arising from its 
ownmonnntum under 
pn ssurc 1 he advan 
tage t)i this system as 
lomjiarLd with the 
steam jet systtm la the 
8a\mg of fresh water, 
the abstraetiou of 
winch IS 80 injurious 
to the boiler by the 
formation ol scale 
The general arrange- 
ment of the fuel 
tanks and filling 
pipes on the Shell 
Transpoit Company a 
ss Murex 18 show n 
lu Fig 8, and Fig 
9 rejiresents the fur 
nace gear of the same 
> easel, A being the 
steam pipe, B the oil pipe, C the iiyector, D the swivel upon 
which the ugector is hung so that it may be swung clear of the 


1 








Fio 10 —Section through Fomaoe 
of 08. Murex, 
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furnace, £ the fire door, and F the handle for adjusting the 
ii^eotor In Fig 10, which represents a section of the furnace, H 
IS a fire bnck pier, and K a fire brick baffling bndge 

It IS found in practice that to leave out the faro bars ordinarily 
used for coal produces a better result with liquid fuel than the 
alternative system of keeping them m place and protecting them 
by a layer of broken fire brick 

Boilers fatted upon all the above systems have been run for 
thousands of miles without trouble In new construction it is 
desirable to give larger combustion chambers and longer and 
narrower boiler tubes than in the case of boilers intended for the 
c.oxubu8tion of coal alone (f F * ) 


or crude petroleum which have ihlir flash point above 
73 h , and which are mobile enough to be fed by capil 
larity in sufhcicnt quantity to the flame The oil plactd 
in the lamp reservoir is dra^vn up by the capillarity of the 
wick to the flame, and being there volatiliz^, is cou\crtcd 
by the heat of the burning flame into a gaseous mix 
ture of hydiogen and hydiocaibons, which is nltimatcly 
consumed by the oxygen of the an and concerted into 
carbon dioxide and water \apoiii, the products ot complete 
combustion 


III Mineeal Oil as an Illuminant 

As early as 1781 the idea was mooted of burning 
naphtha, obtained by the distillation of coal at low tern 
peratures, for illuminating purposes, and in 18 JO, when 
eoal gas was struggling into prominence, light oils obtained 
by the distillation of coal tar were employed in the 
Holhday lamp, which is still to be found flourishing as 
the chief factor in illuminating the street barrow of the 
•costermonger In this lamp the coal naphtha is contained 
in a conical reservoir, from the apex of which it flows 
slowly down through a long metal capillary to a rose 
burner, which, heated up by the flame, vaporizes the 
naphtha, and thus feeds the ring of small jets of flame 
escaping from lU circumference 

It was in 1847 that James Young had his attention 
drawn to an exudation of petroleum that occurred m the 
Biddings Colliery at Alfreton, in Deibyshire, 
petroleum and found that he could by distillation obtain 
ut an lllu» from it a lubricant of considerable value The 
miaaai commercial success of this material, however, 
was accompanied by a failure of the supply, and, rightly 
imagining that as the oil had apparently come from the 
Coal Measure, it might be obtained by distillation from 
material of the same character, he commenced investiga 
tiona m this direction, and in 1850 started distilling oils 
from a shale known as the Bathgate mineral,’’ in this 
way founding the Scotch oil industry At first but little 
-attention was paid to the fitness of the oil for burning 
purposes, although in the early days at Alfreton Young 
attempted to burn some of the lighter distillates in an 
Argand lamp, and later in a form of lamp which had been 
made many years before for the consumption of turpentine 
About 1853, however, it was noticed that the lighter 
distillates were readily bought, and were be ng shipped to 
Hamburg and sent on to Germany, where lamps fitted for 
the consumption of the grades of oil now known as lamp 
oil wore being made by Stohwasser of Berlin , and some of 
these lamps being imported, were afterwards manufactured 
in Great Britain by Messrs Laidlaw m Edinburgh, under 
going several improvements during the ensuing years 

In Pennsylvania in 1859 Colonel Drake’s successful 
boring for petroleum caused the outbreak of oil fever in 
the States, which resulted in the flooding of the market 
with oil at prices never before deemed possible, and led to 
the introduction of lamps from Germany for its consump 
tion Although the first American patent for a petroleum 
lamp IS dated 1859, that year saw forty other applications, 
and for the next twenty years they averaged about eighty 
a year 

The English lamp-makers were not behind in their 
attempts to improve on the methods «in use for producing 
Ttepertee- highest results from the vanous grades of 
Hoaotthe Oil, and m 1865 Messrs Hmks introduced the 
mlaermi- duplex burner, while later improvements made 
oil tamp, vanous directions by Messrs Hmks, Silber, 
ind Defnes led to the high degree of perfection to be 
found m the lamps of to day Mineral oil for lamps 
as used m England at the present time may be defined as 
consisting of those portions of the distillate from shale oil 


In ordei to seiuio high illunnnaiing poMer together with a 
smokeleHS flame and only pioducts ot complete c-ombustiou, it is 
neoessaiy to pay stiict attention to several inq>oitant factors In 
the faist jdate, the wicL nuist bo so arranged as to Hiq»pl> the 
light quantity ol oil foi gasifaiation at the biiim r In id— the flame 
must be neither staived noi o\ cited if the iormti is the case 
great loss of light is occasioned, while an execss ol oil b^ pio 
viding more hydrocarbons than the air supplj to the flame can 
complete ly bum, gives rise te) smoke anel pioduttsot mcomolete 
combustion The aetion of the wiek depending on the tipillary 
actiem of the mu rose oj)!! tubes toiming the cotton tibio nothing 
but long staple cotton of good quality should bo employed this 
should ho spun into a coarse loose thioad with as little twist iii it 
as pobsihlo, and fiom this the wick is built un Ha\ ing obtained 
awuk ot soft texture and loose plait, it should bo well diied 
be foie the liie, and wheui put in position in the lamp must fall the 
wiok boldci without being compressed It should be of sufficient 
length to leach to the bottom ot the oil reserioir and haie an 
inch Ol two on the bottom Such a wick will suck up the oil in 
a icgular and uniform way, pioiieled that the loid of the oil is 
not allowed to tall too low in the lamp, hut it must be leniein 
bered that the wick acts as a lilter tor the oil, and tint it any 
sediment be luesent it will be retained by ami choke the capil 
lanes upon which the action ot the wick depends, so that a wuk 
should not bo used tor too long a time A good lulo is that the 
wiek should, whe n new, tiail toi 2 inches on the bottom of the oil 
vessel, and should bo discaidod when those 2 inches ha\L been 
burnt off 

When the lamp is lighted the oil burns with a heavj smoky 
flame, because it is noi able to obtain sutbcient oxygen to com 
pletc the combustion, and not only aie soot flakes ]>ioducod, but 
pioducis of incomplete combiisiioii, such as caibon mono\idc and 
even peti oleum vauoui escanc into the air — the first named 
highly injurious to health, ana the second of an otTeiisive odoui 
In Older to supply the ncu^sary amount of air to the flame, sn 
artificial di aught has to be created which shall impinge ufiou the 
bottom ot the flame and sweep upwards over its surface, gning it 
rigidity, and by eomulcting the combustion in a shoiter pc nod ol 
time than could bo clone othci wise me reusing the calorific mien 
sity and thus raising the caihon jiarticles in the flame to a tar 
higher iiicaudesceucc so as to secure a greater illuminating powei 
Ihis in ])ra( tice has been done in two ways lust by di awing m 
the ail by the u)> slid of the heated and expanded products of 
combustion in a chimney fitted ovoi the flame, and secondly by 
creating a draught fiom a small clockwoik fan in the base of the 
lamp It IS necessary to bioak the initial rush of the draught 
this IS mostly ctlected by discs of ueiforatod metal in the base of 
the burner, called dijjjusers^ while the metal dome whu h surrounds 
and uses slightly above the wick holder serves to deflect the an 
on to the flame Ihese arrangements also act to a ceitain extent 
as regonoiators, the air pissing over the heated metal surfaces 
being waimod before reaching the flame, whilst other contnv 
auces, such as discs, cones, buttons, perforated tubes, inner air 
tubes, Ac have fiom time to tune been introduced with the 
olqect ot increasing the illuminating |>owei and completing the 
combustion 

According to Dr llovcrton Redwood, duplex burners winch 
give a flame of 28 candle ])ower have an average oil consumption 
of 50 grams ]>er candle per hour, while Argancl flames 
ot 38 candle ])owor consume about 45 giaius of oil 
per candle jnr hour Ihose must, nowover, be 
logardod as th9 duties obtained from lamps of the 
best types, and m order to obtain information as to 
the efhcioney of the lamps most extensively used m 
daily practice, a number of the most popular typos wore examined, 
using both American and Russian oil 

The results obtained are embodied in the table on the roxt page 
The first thing that strikes one in this table is the apparent 
superioiity of the American over Russian oil in the majority of 
the lamps employed, and there is no doubt that the bulk of the 
lamps on the market are constructed with the view of burning 
American or shale oil A second interesting point is that with 
the flat flame 1km ps the Russian oil is as good as the American. 
We have the authority of Dr Redwood, moreover, for the fact 
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1yi« 


Circular witk 

I lat wick, Hingle 
duplex 


Nanit* 

Grains of Oil per 
candle power per hour 

Total Caudle jiower 


American 

RtisHittii 

American 

liiiMHian 

Veritas, 60 lino 

64 6 

112 5 

122 5 

78 

n ^9 ,, 

42 5 

50 

60 

60 

M 20 „ 

43 75 

58 5 

40 

35 

Ariel, 12 line centre draught 

52 8 

70 9 

18 

18 

Reading, 14 line 

97 9 

85 4 

12 

12 

Kosinos, 1 0 lino 

63 9 

97 2 

9 

9 

Wizard, 16 line 

56 9 

51 3 

18 

19 

i Wan/er, no glass 

Solid slip, gau/o and cone 

42 6 

48 i 

17 

17 

84 4 

84 4 

8 

8 

( Old slip, fixed gau/t 

60 9 

89 3 

7 

7 

f Feeder wiek 

56 2 

55 7 

20 

22 

^ Oidinary 

51 2 

46 6 

20 

22 


Anioricdiioil — Sp gi 0 7901 , tIaHh iKiint, 110 F Kussian oil— bp gr 0 823 , flash point, 83 1 


that after prolonged liurnmg th» UuHsian oil, oven in lamps least 
suited to it, gives highly imjuoved results Although the 
average consumption with tin sc vaiious foi ms of lamps is close 
Uf)on 60 grains pei taiidlo with Amciicaii oil, yet soiiio of the 
hurmrs are so manifestly wasteful that 50 grains per candk 
powei per hour is clearly the laiiest basis to take for any calcula 
tion as to cost 

PtoduciM Candles, oil, and coal gas all emit the same pro 
otoombu»* ducts of complete combustion, vi? , carbon dioxide 
Hoaofoll watei vapour The quantities of these com 

mnd other pounds omitted from the dilTeront illuminants for 
lUumta- every candle of light per hour will bo scon from the 
Mate lollowing table — 


Illumiuaiit 

Sperm i andlo 
Oil lamp 
Uas — ]< lat flann 
Argand 
Regenerati V(^ 
Incandescent 


C ubic Foet per ( andk 
Carbon Dioxide Water Vapour 


0 41 
0 24 
0 26 
0 17 
0 07 
0 03 


0 41 
0 18 
0 67 
0 45 
0 19 
0 08 


Brom these data it appears that if the sanitary condition of 
the air of a dwelling loom be measured by the amount of earlion 
dioxide jiresent as is usually done, candles are the most pre 
judicial to health and comfort, oil lamps less so, and gas least, 
an assumption which practical exjieneiKO does not bear out, the 
discomfort and oppression Iclt being distinctly less in a loom 
lighted by candles or oil than in one lighted by any of the older 
forms of gas burner The explanation of this is to bo found in 
these facts — lurst, where we illumiiiato a room with candles 
oi oil we are contented with a less intense and moie local light 
than when we aie using gas, and in a loom of ordinaiy sue would 
bn more likely to use a lamp oi two candles placed near our book 
or plate than the lar higher illumination we should demand if 
gas were employed Secondly, the amount of water vajiour given 
off during the combustion oi gas is greater than in the c aso of the 
other illuminants and water vapoui absorbing radiant heat from 
the burning gas liocomos heated, and, ditfusiiig itself alxmt the 
room, causes great opjiression Also the air, being highly charged 
with moisture, is unable to take un so rapidly the water va|K)ur 
which is always evaporating from tlio surtaco of our skin, and in 
this way the functions of the body receive a slight check, result 
mg in a feeling of dejiression 

The amount of heat omitted by our illuminants is a matter of 
importance upon which little has been said, and which places a 
distinc t limit u])on the size and illuminating power of 
oil lamps Taking the comiiosition of lamp oil to be 
86 per cent carbon and 14 per cent hydrogen, the 
relative amount of heat evolved from gas flames and 
oil lamps for every candle ^lower ol illumination per 
hour wnll bo— 

British Thermal Unite 
per dandle power 
per hour 

Oil lami) 836 

Gas— lat flame SIO 

Argand 207 

Regenerative 88 

Incandescent mantle 36 


Memt 
emitted 
by oil 
ilmmee 


A very successful form of oil lamp for use lu engineer 
mg IS that type of lamp represented by the “Lucigen,” 
“ Doty,” and “ Wells ” lights, in which the oil is 
forced from a reservoir by air pressure through 
a spiral heated by the flame of the lamp, and 
the heated oil being then ejected partly vapour and 


partly as spray, bums with a large and highly luminous 
flame The great drawback to these devices is that a 
certain proportion of the oil spray escapes combustion and 
IS deposited in the vicinity of the light This form of 
lamp is often used for heating as well as lighting, and any 
one who saw the wonderful engineering work at the Forth 
Bridge in jirogress will remember the efFcctive way in 
which the nvets ncedc d for that colossal undertaking were 
heated in trays by lamps of this type at the sjiot where 
they were required The great advantage of these lamps 
was that oils of but very little value could be employed, 
and the light obtained approximated to 750 candles per 
gallon of oil consumed They may to a certain extent 
be looked upon as the foremnners of perhajiis the most 
successful form of incandescent oil burner 

As early os 1885 Mr Arthur Kitson attempted to make 
a burner for heating purposes on the foregoing principle, 
that IS, by injecting oil under pressure from a oi/jipp//e 4 # 
fine tube into a chamber where it would be toincmn^ 
heated by the waste heat escaping from the deecent 
flame below, the vapour so produced being 
made to issue from a small jet under the jircssure caused 
by the initial air pressure and the expansion in the 
gasifying tube This jet of gis was then led into what 
was piactically an atmospheric burner, and drew in with 
it sufticiont air to cause its combustion with a non 
luminous blue flame of great heating power At the 
time when this was first done the Welsbach mantle had 
not yet reached the period o^ commercial utility, and 
attempts wore made to use this flame for the generation 
of light by consuming it in a mantle of fine platinum 
gauze, which, although giving a very fine illuminating 
effect during the first few hours, very soon shared the 
fate of all platinum mantles — that is, carbonization of the 
platinum surface took place, and destroyed its power of 
light emissivity It was not until 1897 that the per 
footing of the Welsbach mantle enabled this method of 
consuming the oil to be employed The Kitson lamp has 
given results which certainly ought to ensure its future 
success, the only drawback to it being that it needs a 
certain amount of intelligent care to keep it in good work 
ing order, but where this has been forthcoming the lamp 
has more than fulfilled the high expectations formed of it 

In this lamp as used for outside street lighting the oil reservoir 
IS m the base of the pillar, and is made of steel in order to with 
stand very high pressufts, so as to be absolutely safe under the 
conditions of ordinary use In this reserioir the oil is by means 
of a small pump put under an air pressure of 60 or 60 lb, which 
ioroes it up through a small capillary tube to the burner head 
Here it passes through a small cross tube containing filtering 
material, foi removing any solid particles in it, and is then ejectea 
through a small aperture into a lower cross tube placed immedi 
atoly above the top of the mantle, the heat from which passing 
upwards causes vaporization and partial gasification of the oil 
The mixed gas and vajKiur rush out under considorable pressure 
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irom a small aperture in the under side of tlie tube down what is 
practicallv an inverted Bunsen tube, through the holes in the side 
ot wMch it draws in a suflicient amount of air to render the flame 
at the burner head not only non luminous but suBiciently oxidiz 
ing in its obaracter as to prevent any deposition of carbon on the 
mantle By the time the burner head is reached, the gas is prac 
tically down to atmospheric pressure so that the wear and 

tear to the mantle are not excessive The jierformances of this 
lamp have been most carefully studied, and experiments show that 
With a large single burner it is perfectly easy to obtain ilhiminat 
ing values of from 1000 to over 1200 candles, and that 1000 candk 
power could with a large installation be readily obtained lor Id 
per hour, a hgure which makes this method of illumination only 
one third tho cost of electnc arc lighting The cost, however, must 
vary with the number of lamps employ ed \S hero tho installs 
tion IS large enough to keep a man constantly employed, tho 
i4bour item becomes reduced to a very small tiguro, but rises to an 
excessive degree when tho number of lamps decreases 

Oil gas and oil vapours differ from coal gas merely in 
tho larger proportion and greater complexity of tho hydro- 
carbon molecules present, and to render the oil 
flame available for incandescent lighting it is only 
iUmpJ! ^ necessary to cause the oil gas or vajiour to become 
mixed with a sufhcient proportion of air before it 
arrives at the point of combustion A simple statement 
of this kind, however, gives no idea of the great difficulties 
which exist in bringing about so simple an end, as with 
gases so rich in hydros arbons as those developed from oil 
it 18 excessively difficult to get the necessary air intimately 
and evenly mixed witli the gas m sufficient proportion to 
bring about tho desired result If even coal gas be taken 
4 ind mixed with 2 27 volumes of an, its luminosity is 
destroyed, but such a flame would l^e useless with the 
incandescent mantle, as if the non luminous flame be 
superheated a certain proportion of its luminosity will 
leappear When such a flame is used with a mantle the 
superheating effect of the mantle itself very quickly leads 
to tho decomposition of the h^drocaibons and blackening 
of the mantle, which not only robs it of its light giving 
powers, but also rapidly bungs its lift to a close It, 
however, tho proportion of air bo inci eased, the apiicarance 
of the flame becomes considerably altered, and the hydro 
tarbon molecules being burnt up and so destroyed befoie 
impact with the heated surface of the mantle, all chance 
•of blackening is a\ oided 

As soon as attempts began to be made to construct 
a satisfactory oil lamp which could bo used with the in 
<andescent mantle, this tiouble showed itself to be a most 
serious one, as although it was couqiaratively easy so to 
regulate a ciicular wicked flame fed by an excess ol air 
as to make it non luminous, the moment the mantle was 
])ut ujion this, blackening quickly appeared, while when 
methods for obtaining a further air suiqfly were devised, 
the difficulty of producing a flame which would burn for a 
•considerable time without constant necessity foi regulation 
proved a serious drawback This has been the trouble 
which has militated against most of tlie incandescent oil 
lamps placed upon the market 

It soon became evident that if a wk k were emiiloycd 
the difficulty of getting it iierfectly symmetrical was a 
«enous matter, and that it cotdd onlj be utilized in drawing 
the oil up to a heating chamber whcie it could be vola 
tilized to produce the oil gas, which on then being mixed 
with air would give the non- luminous flame In the 
•earlier forms of incandescent oil lamps the general idea was 
to suck the oil uj) by the capillarity of a circular wnck to a 
point a short distance below the oiieiung of the burner at 
which the flame was formed, and here the oil was vaporized 
or gasified by the heat of the head of the burner An air 
4%upply was then drawn up through a tube passing through 
the centre of the wick tube, while a second air current 
was so arranged as to discharge itself almost horizontally 
upon the burning gas below the eap, in this way giving a 


non luminous and very hot flame, which if kept \erj care- 
fully ac^justed afforded excellent results with an mean 
descent mantle It was an arrangement somewhat of this 
character tliat was introduced by the Welsbach Company 
The lamps, however, icquirtd such careful attention, an<l 
were moreover so irregular m their performance, that they 
have never proved \eiy successful Many other forms 
have been suggested and have I'cached a certain degree of 
Xierfection, but have not so far attained sufficient regularity 
of action to make them coiuiueicial successes One of tlu 
most successful was one devisid by Herr Altmann, iii 
which an ingenious arrangement caused the vaporization 
of oil and water by the heat of a little oil lanij) in a lower 
and separate chamber, and the mixture of oil gas and steam 
was then burnt in a burnei head with a special arrange 
nient of air supply, heating a mantle suspended above the 
burner head 

The perfect petroleum incandescent lamp on an} of these 
systems, however, has not yet been made, but the rt suits 
that have been obtained show that when the right systtm 
has been found a very great increase in tho amount of 
light developed from the petroleum may be exjiected In 
tho case of one lamp which was experimented with for 
some time it was easy to obtain 1500 candle houis ]>ei 
gallon of oil, or tliue times the amount of light obtainable 
fiom the oil wlu n burnt undei ordinary conditions 

lliL cost of oUtaiiung illuminating iwwcr of enual intoiiaity 
fioin the vaiioiiR illiiniiiiating agtutH lias Ixen tal - 
culaied, tho hasiM ol caldilalion in each oaso being 
the figure uhuh practne shous to loprcsent tho ® 

axrago duty obtained fiom each The folloiMDg niamlnMut. 
table gives th( u suits — “ 


(Just vj UH)u Candks of Liyhtpcr Uoui 


Electricity — 34d pel unit 

5 

ii 

Incandoscent lamp 

1 

2 

Aic 

0 


Coal Oan — 16 c p at ds iiei 1000 dibit feet 

Hat flames 

1 

6 

Argand 

1 

0 

lucandosccnl 

0 


„ — piissun 

0 

n 


Du])lc\ lamp — oil, Sd i)ci gallon 

0 

71 

Oilgas — oil, 4d gallon 

0 

b 

Incandcsci ut — lami» oil, 8d pc i gallon 
,, an gas gasoline, JOd 

0 


0 

2 

,, Kitsoii 

0 

1 

b l) 


PotrOVSki a distiict town and seaport of Ilussia, 
on the Caspian Sea, m the piovinci of Daghestan, Trans 
caucasia, 180 miles by rail east of Vlailika\ka7, and 235 
miles from Baku The fort has been alianaom d, but the 
town has become a considerable seaport, the imports leaeh 
mg 400,000 tons annually, and the cxiiorts 50,000 tons 
There aic naphtha wells, and the hot sulphur baths it 
Ah Gol and Taiga, elosi by, attract many \isitors in 
summer Poimlalion (18<)7), 9810 

Pettl0p John (1839-1891), Scottish painter, was 
lx)ru at Jliast Linton, Haddingtonshire, 17th March 1819, 
the sou of Alexandd and Alison Pettic His first ait 
woik was done in tlu studio of llobert Frier, ami 
while theic lu midt s(\iuil drawings for book illus 
tiation AtXhe age of sexenteen he entered the Trustees’ 
Academy in Idiubuigh, woiking under Roliert Scott 
Laudei with W Q Orehaulson, J !Ma( Wliirter, W 
M ‘Taggart, Pttei Graham, Tom Graham, and G P 
C3ialmers He first exhibited at the Ro>aI Scottish 
Academy in 1858, the subject chosen being “The Prison 
PeV’ following it 111 1859 with a “Scene from the 
Fortunes of Nigel,’* and two portraits , and at the Royal 
Academy with “The Armourers** in 1860 The success 
of this work and of its successor, “What d’}e Lack, 
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Mailain ? ” in the following year, encouraged him to aettle 
in London (1862), whCrc he joined Orchaidson In 1866 ho 
oh ( t< d an Aasooiate of the Iloyal Academy, and in 1873 
uctived full Academical honours in succession to Sir Edwin 
Landseer His diploma picture was “Jacobites, 1745” 
J^ettK was a hard and rapid ^vo^ker, and, in his best 
days, a (olourist of a high order and a brilliant executant 
H( wis a siKCissful portrait painter, if not quite in the 
front rank , but he will always be better known for his 
Rubieets dla^^n from the romance of history, esiieeially 
that of his native country Ho was an accurate and 
charming drauglitsman, \Mth a capacity for the dramatic 
an iiigc ment of a coinjiosition, and it is probable that his 
Avoiks of this class will always enjoy a very considerable 
populai vogue In his early days he, along with many of 
ins hllowH, produced a certain amount of book illustmtion 
(see Iliustraiion) IIis connexion with Good Wonh 
lagan in 1861, and was continued duiiiig 186J and 1863 
In 1868 and 1869 wood ingravings after his drawings 
ap|)eircd in the Sumlay Moqa nit H( also illustrated The 
Postmati^^ lUuj (with J M leWhirter), Wordswoith^s Poitty 
fo) tht lounq (Strahan, 1861), as well as contributing to 
Pen and Pnird Patnres ftoni the Potts (Niirimo, 1866) 
and to Ttmthts of Nature hy Eminent AitntR (Stiahan, 
1866) His principal paintings, in addition to those 
already mentioned, are “One of CVomwell’s Divines” 
(186J), “The TriOj” “The Tonsure,” and “George hox 
refusing to take the Oath” (186 1), “The Diumhead Court 
Martial” (1865), “An Aiiest for Witdieraft” (1866), 
“Sir Hugh and Ralph in the St<xks,” “A Visit to the 
Neeromancer,” “TJie Kthtxrsal,” “ John Mar Whirter, Esq ” 
(1871), “Tiniis to the 13t sieged” (1872) , “The Flag of 
Truce ” (187 1) , “A Scene in Hal o’ thr^ Wynd’s Smithy” 
(1874), “The Sword and Digger light” (1877, now 
lielonging to the city of Aberdeen) , “A Death Warrant” 
(187‘J) , “Retore his Peers” (1881), “ Mejiimouth and 
James II” (1882), “The Vigil” (18M, in the Chantrey 
Collection at the National Gilkiy of British Art, see 
Plate), “Challenged” and “Sir I’eter Tea/le ” (1885), 
“The Chieftains Candlesticks” (1886), “The Traitor” 
(1889) iml “The Ultimatum” (1892) l^ttio died at 
Ilastings on the 21st lelnuary 189J, at the age of 
fifty four, ind was buried in Piddington CVmcteiy In 
1894-95 a selection of his work was included in the 
Winter Exhibition of the Royal \eidemy 

Set Sir ANaulu Ai mstkonc s artulo in the Ihctionary 
of NatMual Livgiaphy — W Maitulus Gilufki m the Art 
Journal (e i S ) 

P6jC0llflUl9 town and railway station, arrondissement 
of Bezieis, department of Herault, 26 miles in direct line 
west south west of Montpellier The distilling of absinthe 
and othrr spirits, and the manufacture of distilling appa 
ratus, casks, Ac , are the jirincipal industries The com 
merer in cognac, spirits, and wines is so important that 
the pi ires current for these at tlu weekly sales are rogis 
tcrod throughout the wine marts of I ranee and Europe 
A handborne monument of Moliln, who lived hero for 
sovrral ye^ars, was erected in 1896 Population (1881), 
6502, (1901), 6951 

PfafFers. feee Rai at/ 

Pfieiderari Otto (1839 ), German Pro 

tostant theologian and philosojiher, was born near 
Uannstadt in Wurtembeig on 1st ISeptembei 1839 From 
1857 to 1861 ho studicci under Baur at Tubingen, and 
afterwards studied in England and Scotland He then 
entered tlie Church, and for a short time held a pastorate 
at Hoilbronn , but in 1875 he was called to the chair of 
systematic theology at Berlin, having made his name by 
a scries of articles on New Testament criticism and Johan 


nine and Pauline theology, which appeared m Hilgenfeld’s 
ZttUchrrfi fur wissenachaftluiJie Theologie^ and by his 
PaulxmvniuBy published in 1873 Iku Urchr%%tentvm was 
published in 1887, and in 1890 The Development of Theo 
logy since Kant^ and its Progress in Great Britain since 
1825^ which was written for publication in England 
Kant’s essay Was ist Avfklarwngl is taken as the pro- 
gramme of the task to which German philosophy has 
devoted itself since his day “ The Influence of the 
AiKistle Paul on Christianity ” was the title of a course, of 
Hibbert Lectures given m London m 1885 In 1894 he 
delivered the GiflFord Lectures at Edinburgh, the subject 
being “The Philosophy and Development of Religion,’^ 
In New Testament criticism Pfleiderer belongs to the 
ciitical school which has giown out of the impulse given 
by Baur But, like othei modem German theologians, he 
shows a greater disposition to compromise, and has none of 
the dogmatic nairowness that was at one time a character 
istic of the German school All his work shows a judicial 
tone of mind, and is remarkable for the charm of its style 
Professor Pfleidertr’s younger brother Edmund (1842- 
1902) devoted himself to similar studies, and distinguished 
himself both in philosophy and theology Ho too for a 
time held a post in the Church, and during the Franco- 
German war served as army chaplain, an experience de- 
sciibed in his Erlebmsse tines Feldgeistlichen (1890) Hi 
wis afterwards appointed profcssoi of philosophy at Kiel 
and in 1878 he was elected to the philosophical chair at 
Tubingen Ho published works on Leibnitz, Empiricism 
and Scepticism in Hume’s Philosophy, Modern Pessimism, 
Kantic Criticism, English Philosophy, Heraclitus ol 
h phesus, and many other subjects 

PForzhoiltli a town of Germany, grand-duchy of 
Baden, on the outskirts of the Black Forest, 19 miles by 
rail south east of Carlsruho It is a centre for the manu 
facture of gold and silver ornaments and jeweller} 
Amongst its public institutions may be mentioned a 
technical school, a hydropathic, a lunatic asylum, and a 
museum Populition (1885), 27,201, (1895), 33,345^ 
(1900), 43,097 

Phailtd.119 a nati\e state of India, in the Deccan 
division of Bombay, ranking as one of the Satara Jagirs 
Area, 397 square miles , population (1891), 66,383 , gross 
revenue (1897-98), Ks 2,29,425, of which Rs 14,810 Was 
expended on public works , tribute, Rs 9600 , number 
of police, 65 , 33 schools, with 1355 pupils The chief, 

I whose title is desmukh, is a rajput by caste, tracing his 
descent to a grantee from a Delhi emperor in the 14th 
century The town of Ph ilian is 37 miles north-east of 
Satara Population (1891), 10,564, municipal revenue 
(1897-98), Rs 11,323 

Pharmacolonfa — Systematic writers on the sub 
ject differ considerably in the exact meaning which the} 
attac h to the term pharmacology (<^ap/AaKov, a drug, Aoyo$, 
a discourse), some making it much more comprehensive than 
others Binz, foi instance, defines it as treating of the 
origin, nature, chemical and physical qualities, physiological 
actions, and therapeutical uses of drugs , m France and in 
Italy it IS restricted to the mere description of medicines and 
their prejmrations, the action and uses of which as remedies 
are included in the term therapeutics In the English 
speahmg countries of the world, and by the majonty of 
German wnters also, the meaning is now restricted to the 
study of the action of chemical substances (as apart from 
foods) on all kinds of animals, from bacteria up to man 
it is, in fact, a comparative study of the action of chemical 
bodies on invertebrate and verteWte animals, the ultimate 
aim being to obtain a wider and more accurate know* 
ledge of remedial substances in relation to their practical 
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application in the treatment of disease Tins meaning of 
the word has now< become fixed m the Enghsh language by 
use and wont The term pharmaco-dynamics {f^pfmKov^ 
Suva/At?, power), which is etymologically more correct, is often 
used as its equivalent, but it has never become widely 
adopted in the United Kingdom Hitherto the study of 
pharmacological actions has been almost entirely confined 
to remedial agents, and especially to those m the different 
national phamacopoeias, but in many cases it has now 
been extended to substances which are not used for cura- 
tive purposes Being a comparatively recent development 
of medical science, it found, when it came into the held, 
numerous remedies of undoubted activity m general use, 
and for many years it contented itself with attempts to 
investigate and explain the actions of these, but latterly 
the introduction into practical use of many medicines, such 
as paraldehyde, antipynn, and strophanthus, has followed 
the study of their actions on animals, and this tends to 
be more and more the case Pharmacology is a branch of 
biology just as physiology is It is also closely connected 
with pathology and bacteriology, for certain drugs produce 
structural as well as functional clianges m the tissues, 
and in germ diseases the peculiar symptoms are caused 
by foreign substances (toxins) formed by the infective 
organisms present m the body The effects of many of 
these toxins bear a close resemblance to the action of 
certain well known drugs, as in the case of tetanus toxin 
and strychnine, and are studied by the same methods 
of observation and research It is impossible also to 
dissociate pharmacology from clinical therapeutics, the 
former investigates the agents which are used in the treat- 
ment of disease, the latter is concerned with their leniedial 
powers and the conditions under ^hich they are to be 
used Hence the word ‘‘pharmaco therapy^* has come 
largely into use, and most of the newer standard text 
books combine together the consideration of pharmocologj 
and therapeutics Pharmacology is also related to toxic 
ology, as many remedial and other agents are more or 
less poisonous when given in large doses, but it does not 
include the detection, tests, and the other strictly medico- 
legal aspects of poisoning 

Medical writers in ancient and mediaeval times had a 
very good idea of the general symptoms produced in man 
by certain important drugs, such as opium, 

* belladonna, and alcohol, and of the effects of 

certain purgatives, emetics, and so on, but they were with 
out any accurate conception of the why or wherefore of 
these effects, and of the special oigans on which their 
actions were exerted Pharmacology necessarily had to 
wait on the development of chemistry, physics, physiology, 
l>athology, and medical diagnosis Until physiological 
research had investigated and explained the structure, 
function, and mechanism of the tissues and organs of the 
body in their normal conditions, it was ho^ieless to expect 
that the effect of drugs on them could be profitably studied 
Pharmacology therefore took oiigin as the result of the 
application of strictly experimental methods to physiology 
The discovery (early in the 19th century) that plants 
owe their remedial and poisonous qualities to small quan- 
tities of definite active principles, such as alkaloids and 
neutral bodies, which can be extracted in a chemically 
pure condition, had also a very im|X)rtant effect on its 
development We meet first with some early expenments 
made by investigators who perceived that observations on 
man and animals might lead to a better understanding of 
the action of drugs In 1676 Wepfer and Conrad Brunner 
demonstrated on dogs the tetanizing action of mix vomica, 
and similar rough expenments were repeated from time to 
time with other substances by later investigators In 1765 
Menghini published an elaborate study of the action of 
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camphor on a great vanety of different kinds of animals 
Albert von Haller (born 1708) sofight to elucidate the 
action of remedies by observations on healthy men, and in 
1767 William Alexander made exjieriments on himself with 
drugs, which weie, however, brought to an abrupt ter- 
mination by his nearly killing himself In 1776 Danes, 
by observations on himself and on cats, established the 
mydriatic action of belladonna and other atiopaceous 
plants Hitherto no attempt had Ijcen made to determine 
what particular parts of the Ixidj wire especially affected 
by drugs, but Fontan i showed, in his ginit woik (hloreneo, 
1765) on the venom of tlie \ipei and on other poisons, 
that the general symptoms weie bi ought ibout by an 
action on particular organs In the eouise of his 
researches he iierformed mort thin m\ thousand experi- 
ments, more than four thousand of wIik h were on animals, 
and he determined the effects on the heart and other 
isolated parts These analytical methods of reseaieh weie 
well known to the second Monro in Ldinburgh, and to his 
pupils, one of whom, William Alexandei, wiob a thisis in 
1790 entitled “Do partibus corjioris animalis quae viiibus 
opii parent ” His methods were doubtless know n also to the 
h rench physiologist Magendie, who unproved upon them, 
and who in 1809 published a icsearch on the U])as Tieiitii 
and other strychnine-containing ])lants, in which he showed 
that their effects were due to an action on the spinal cord 
The researches of his pupil, Claude Bernai d, on curare, were 
equally exact and logical, and have served as the model 
foi many siibseijuent investigations In consequence, from 
the time of Magendie pharmat ology may bo said to have 
been j>ut on a more exact basis By the imeldlo of the 
19th century there were many woikers on tin sub 
ject, and the actions of such drugs as digitalis, morplime, 
alcohol, and many others had been freejuently and minutely 
investigated About this time Buehheim, iirolessoi of 
materia medica in Dorpat from 1846 to 1879, founded the 
first i^harmacological laboratory on modern linos in I uro])e, 
and ho performed a still greater service by introducing 
a more rational classification of drugs than had hitherto 
been in use, arranging them in groups according to their 
pharmacological actions In the herbals and older treatises 
on materia medica and therapeutics, no cx]»lanation is 
usually offered of the action of medicines, and m such 
works as that of Cullen (1789) only a few of the mon 
obvious actions are occasionally explained ai cording to the 
current theoiies of physiology and pathology In works 
such as Pareira’s Elements of Materm Med tea and 2'hera 
peuttes (1842), the physiological effects oJ medicines are 
usually desciibed, but very briefly as comjiared with the 
materia medica At the present day most text books 
dealing with medicinal agents and treatment devote a laige 
part of their space to pharmacology, and a corresponding 
change has taken place in the teaching of the subject in 
our universities and medical schools Siiiet Magcndie’s 
time very numerous pai)er8 dealing with pharmacological 
subjects have appeared in such journals as the Journal 
of Anatomy and Physiology y the Journal of Physiology y 
Virchow’s ArchiVy and the principal medical periodicals of 
all countries In 1 87 3 the A n hiv fur eocperimentelle Patho- 
logic und Pharmakoloqie first appeared, and in 1895 the 
Archives Intsrnationales de PharmaJcodynamiey both chiefly 
or entirely devoted to pharmacology 

The methods of research are essentially those employed 
by physiologists, the action of substances being studied 
m the usual way on bacteria, leucocytes, frogs, rabbits, 
and other animals Not only are the general symptoms 
investigated, but it is necessary to carry out experi 
ments on the nerves, muscles, circulation, secretions, <fee , 
so as to get a more exact knowledge of the reasons of the 
general action It is true that many of these animals 
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react somewhat differently to drugs, both as regards each 
other and as regards man, but for the most part the 
differences are quantitative rather than qualitative After 
<.arrying out a scrits of observations on animals, the drug 
can be assigned to its special group, and a good idea can 
be obtained of its possible practical value or the reverse , 
hence there is a saving of tune and an avoidance of the 
iH ccssity of testing its efft cts on man The action of a drug 
may be called direct, when it acts on any part 
to which it is immediately applied, or which it 
may reach through the blood , and induce t, when 
one organ is affected secondarily to another, as, foi instance, 
in strydmine poisoning when the muscles arc violently 
c ontracted as the result of the action of the alkaloid uiion 
the spinal cord In a few ceases the action is merely 
physical, but most fiecpiently it is chemical in its nature, 
and is exerted on the li\ing cell, the activity of which 
IS either stimulated or dcpiesscd In sonic c^ses the sub 
stances ac tiially entc r into a chemical combination with 
the protoplasm, which may be temporary oi (much less 
frequently) |)ormanint , iii other cases they seem simply to 
modify or distuib the usual chemical activity of the cells 
lYolongc d or excessive stimulation invariably leads to de 
pression or paralysis, the tissue s becoming, in fact, fatigued, 
ind from this condition they may recover or they may not 
When we come to consider more in detail the results of 
these actions, wo find that the various accretions of the 
body, sueh as the sweat, gastric juice, bile, milk, urine, 
itc, may be increased or diminished , that the heart may 
have Its muscuhi oi nervous api>aratus stimulated or 
dejiresHcd, that the nerve centres in the brain, medulla, 
and spinal coid may Ik lendeied more sensitive oi the 
leversf , and that the general metabolism of the Iwdymay 
l>e altered in vaiious ways In addition, the fluid con 
stituonts, such as the lynqih and blood, may have their 
composition and bulk eonsideiably altcrccl, while the 
s|K.fial senses, the te nqieiature, and, in short, every 
function and tissue , may be more or li ss affected 

Some dings given in cveess lie iioisons to all forms of 
piotoplasm, Imt when gnen in closes much shoit of the 
lethal they usually exhibit a distinct tendency to affect 
specially, and at an caily jieiiod, ceitain oigans or tissues, 
and hence lesult differences in action , others may act only 
on certain oigans, leaving the others practic«illy untouched 
It is often possible by ajqnopriato dosage to contrive that 
these spe cial parts or organs may bo affected and the ri st 
of the body left practically intact, and it is by taking 
advantage of these selective actions that remedial or 
the raiioutical effects aie usually obtained Some sub 
stances have a vtiy wide range of action, and involve 
a great variety of structures, while others, such as 
]»urgatives, have a veiy limited sphere ^ The most 
important of these circumstances is age, but speaking 
bioadly this is ically a question of bulk, the child being 
affected as the adult, but by smaller doses There are 
exceptions to this, however, as ehildien are more affected 
in proportion by o])ium and some other sulistances, and 
less by mercury and arsenic In old age also the nervous 
system and the tissues generally do not react so readily as 
in >011 th Habit, race, personal temperament, emotional 
conditions, disease, the time and circumstance^ of adminis 
tration, and othei accidental causes may also modify the 
action in man Some sjiccios of animals are much more 
susceptible to the ac tion of certain drugs than others, a 
condition which de|iends on obvious or unknown structural 
or metabolic differences In the same way some individuals 
show a special tendency to jioisoning by doses of certain 
drugs which are harmless to the great majority of mankind, 

^ The action of druga is often modified by ciroumatances peculiar to 
the mcUviduals or animals to whom they are administered 
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and hence we get unexpected or unusual results, these arising 
from special susceptibility on the part of certain organs 
These idiosyncrasies are not confined to drugs, but are 
seen with a few articles of food, such as eggs and shelbfish 
It IS well knowTi that the habitual consumption of certam 
drug«t, such as tobacco, Indian hemp, opium, arsenic, 
alcohol, and many others, gradually induces a condition 
of tolerance to thoir effects, so that large doses can be 
taken without causing symptoms of poisoning In all 
cases, however, there is a limit, and after it is reached the 
ordinary effects of these substances are seen Some in 
dividuals, however, never become tolerant, and show 
poisonous effects on each repetition of the dose The 
degree of toleiance often differs in individuals at different 
times and in different circumstances, and may become 
quite lost by breaking off the habit for a short time 
The explanation generally given is that the nerve and 
other cells become accustomed to the drug, so that they 
cease to react, or that an antitoxin is formed which 
antagonizes the poison, or that the poison is rapidly 
destroyed in the body Recent researches on arsenic 
and atrojnne, however, point to the leucocytes as play- 
ing an inqiortant iiait in the production of tolerance, 
as these gradually become cajiable of ingesting largo 
amounts oi the foreign substances, and thus render them 
inoic 01 less hannless to the tissues, until they are gradually 
excreted fioni the body But in the case of arsenic an 
antitoxin also forms in the blood When the amount is 
too largo to lie dealt with by the leucocytes, jioisoning 
seems to occur even in the most habituated Tolerance is 
therefoie analogous to the immunity which takes place 
with the toxins of infectious diseases and snake poison 
Certain substances, notably digitalis, lead, mercury, and 
strychnine, exhibit what is called a cumulative action — 
that IS to say, vihen small quantities have been taken over 
a jieiiod of time, poisoning or an excessive action suddenly 
( nsues The explanation in these eases is that the drug is 
ibsorlxjd more rapidly than it is excieted, hence theie is a 
tendency to its accumulation in the body until a point is 
reached when the amount becomes poisonous 

Bodies which have a close resemblance in their chemical 
constitution exhibit a similar resemblance in their phar 
inacological action, and as the constitution of the substance 
becomes modified chemically so does its action pharmaco- 
logically Nuineious researches have demonstrated these 
})oints with regard to individual groups of substances, but 
liitliorto we have not been able to formulate any fixed laws 
icgardmg the lelationship between chemical constitution 
and physiological action 

When drugs are swallowed no absorption may take place 
fiom the alimentary canal, but, as a rule, they pass from 
there into the blood, in which they circulate, and thus 
exert their action on different organs Absorption may 
also take place from the skin, from the rectum, from the 
resjnratory passages, oi from wounds, and from direct injec 
tioii into the subcutaneous tissue or into a bloodvessel 
Very larelj, as m the case of silver salts, excretion does 
not takt plate , but usually the drug is got rid of by the 
bowel, urine, bile, saliva, bronchial mucous membrane, or 
the other ordinary channels of elimination Just as drugs 
act upon the tissues, so they themselves are in many cases 
leacted ujion, and broken up or altered While in the 
alimentary canal they are subjected to the action of the 
digestive ffuids and the varied contents of the stomach 
and intestines, and after absorption they come under the 
influence of the constituents of the blood and lymph, and 
of the chemical action of the tissue cells Inorganic Ix^ies, 
such as metals, may enter into albuminous combinations 
which may greatly modify their effects, and organic 
substances may be split up into simpler compounds by 
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oxidation or reduction, or may be rendered more complex 
by synthesis 

The antagonism between certain drugs has been much 
studied in relation to their use as antidotes in poisoning, 
but what IS aimed at in these cases is to counteract the 
•effects rather than to obtain a direct physiological antag- 
onistic action The substances which directly antagonize 
•each other by acting on the same tissue are few in number, 
but there are numerous instances in which the effects or 
symptoms may be obviated by acting on another tissue 
Thus curare may stop strychnine convulsions by {laralysing 
the terminations of motor nerves, and chloroform may 
exercise the same effect by alxiliskng the irritability of 
the spinal cord If two poisons act on the same tissue, 
one stimulating and the other paralysing it, the paralysing 
substance removes the action of the stimulant substance, 
not by bringing the tissue back to its normal state, but by 
<il>obshing its excitability, hence, although life may be 
saved by such an action, yet it can only be so within 
certain limits of dosage, because the antagonism is never 
■complete at every point 

Speaking in the widest sense, every substance has an 
action on living protojilasm, but for convenience* sake 
pliarmacological substances have come to be limited to those 
which are used as drugs, or which have a distinct action 
upon the animal organism, although they may not be put 
to any practical purpose Such substances are derived 
from (I) the chemical elements and their compounds, 
•(2) plants, and ( 3 ) animals The first class includes 
imeh substances as iodine, mercury, iron, carbon, and then 
various compounds, and such bodies as alcohol, chloroform, 
and chloral, all of which are found in Nature or can be 
jirepared by ordinary chemical processes of manufacture 
brom plants many substances are obtained which at the 
present time wo are unable to make in the chemical 
laboratory, and of the constitution or composition of which 
w( are in many cases ignorant Some of these, such as 
resins, gums, essential oils and fats, are readily obtained 
<is natural exudations or by very simple manipulations, 
while others, such as the alkaloids, glucosides, and vege 
table acids, often require to bo extracted by very complex 
processes Substances obtained from animals include gland 
secretions, pepsin and other fennents, musk, cod liver oil, 
mLc , and to these may be added various antitoxins The 
classihcation of substances having pharmaco 
logical actions presents so many difficulties that 
no satisfactory or universally adopted method 
has yet been proposed As a matter of fact, our knowledge 
presents so many gaps, and the mode of action of many 
remedies is so obscure and imj^rfectly understood, that 
any arrangement adopted must Ixj more or less tentative in 
character The close albance between pharmacology, thera- 
peutics, and clinical medicine has induced many authors 
to treat the subject from a clinical point of view, while, on 
the other hand, its relationships to chemistry and physiology 
have been utilized to elaborate a chemical and physiological 
classiffcation resiKsctively as the basis for systematic descrip 
tion Certain writers in despair have adopted an alpha 
betical arrangement of the subject, while others have 
divided it up into inorganic, vegetable, and animal sub 
stances, followmg the botanical natural orders and the 
divisions of the animal kingdom These last mentioned 
methods, however, are far behind our present state of 
knowledge, and need not bo discussed here The objection 
to a strictly chemical classification is, that while many sub- 
stances closely allied chemically have a somewhat similar 
action in certain respects, yet in others they differ very 
widely — a striking example of which is given in the case 
of Bo^um and potassium A physiological classification 
according to an action on the brain, heart, kidney, or other 
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important organ becomes still more bewildering, as many 
substances produce the same effects by different agencies, 
as, for instance, the kidneys may he acted upon directly or 
through the circulation, while the heart may be affected 
cither through its muscular substance or its nervous ap 
jiaratus A clinical or therai)cutical classification into such 
divisions as anaesthetics, exjiectorants, bitters, and so on, 
according to their practical applications, also leads us into 
difficulties, as many drugs arc employed for numerous pur 
poses, and thev cannot therefore be strictly classified in this 
way The ideal method of grouping pharmacological sub 
stances would be in ichrcncc to their chemical action on 
living protoplasm, but as yet oui knowledge is too scanty 
for this At the present time the method adopted by Buch 
hoim, or some modification of it, is the most scu ntitic As 
the result of painstaking inv^ stigations h( groui)ed together 
all those substances having similar actions, giving to each 
group the name of its best known or most thoroughly in 
vcstigatcd member Once the groii])s w( re more or less 
fixed any new substance could, when its action was deter 
mined, be referred to its own group, and thus be plaeed oi 
elassified As few substances are absolutely identical in 
action, but only broadly similar, it is often difficult to 
divide sharply one gioup from another In a resume it is 
manifestly impossible to pass in review every pharmaco 
logical substance, and we shall therefore confine ourselves 
to those grou])s which are of jiractical imiiortancf Many 
of the individual drugs have been already descrilx»d, and 
detailed information regarding them may l>e obtained by 
reference to the particular headings in the earlier volume s 
(ninth edition) of this Lncyclopedia 

Oroui I — Acid^ — Ihis includes suljihunc, hydro 
chloric, nitric, phosphoiic, tartaiu, citric, acetic, and lactic 
acids, all of which owe their action to their acidity Many 
of the othci acids, such as cirbohc end salicylic, ha\e 
sjKicific effects which have no lelationship to their aeid 
leaction The concentrated acids have an intense locU 
action, varying from com])hte destruction of the tissues 
to more oi less nutation When considerably diluted 
they lose tins, and aie only slightly irritating , externally 
ajiphed and in the stomach they have an antiseptic action , 
they increase the secietion of saliva, and thus ujbsuagt 
thirst In the intestine they combim with ammonia and 
other alkalis piesent, and are absorbed into the blood as 
neutral salts, being excreted chiefly in the urine In 
small doses they somewhat inciease gcncial metabolism 
Bone acid oiilj belongs pirtially to this grc>uj>, as it and 
its compound boiax have certain si»e( itic actions in 
addition 

Group II — Alkalis — This includes caustic potash, 
caustic soda, solution of ammonia, their eaibonates and 
bicaibonates, borax, soaps, lithium carbonate and citrate, 
quick lime, slaked lime, chalk, magncMa, and mag 
ncsium caibonate All these substances, apart from 
\ny othci actions, exert a similai effect u]>on the body 
in virtue of then alkalinity When they arc taken 
Intel nall> in small amounts they neutralize the acids 
in the stom tc h and other parts of the alimentary canal, 
and at the same time they increase the normal acid seen 
tion of the stomach After absorption into the bhjod, 
which they make somewhat more alkaline, they in 
excreted chicfl} in the uiine, to which they impart an 
alkaline reaetion if given in sufficient quantity Home of 
them by stiinul iting the kidney cells act as diuretics, but 
others appaiently lack this action Caustic potash ancl 
caustic soda aie locally very irritating, and destrov the 
tissues, but lose this quality when combiner I with acids as 
in the case of their eaibonates, bicarbonates, and borax 
Quick lime is also caustic, but magnesia is bland and un 
irritating Weak solutions applucl locally saponify fits, 
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Hoften the epidermiH, and thus act as slight stimulants 
and c]( ansers of the skin Calcium salts form insoluble 
soaps with fats, and coiiibmo with albumen m a manner 
winch makes them soothing and astringent rather than 
11 1 it iting locally Apai t from alkaline eflects, these metals 
differ considerably phannacologically Potassium and 
lithium have a depressing action ujion the nervous system, 
annnonium salts have a stimulating action, while sodium 
piaitically sjieaking is indifferent Calcium and mag 
iiesium have ac tions somewhat similar to that of potassium 
Most of tlnse substances are normal constituents of the 
body, and indispensable for healthy existence They aie 
( on tamed in sufficient amount lu our ordinary dietary to 
sujiply the needs of the organism 

Guoup 111 — Eamly absorbed Salts — Sodium chloride 
may bo taken as the tyjio of those salts which diffuse 
readily, and which are therefore easily absorbed Sodium 
nitrate, potassium nitrate, jjotassium tldoridc, ammonium 
chloride, the alkaline nxlules and liroinides, also belong 
pirtly to this group, although most of them have specific 
actions in iwlditiori Locally they cause considerable 
iriitation, and wlien swallowed m concentrated solution 
may cause vomiting hrom the stomach and intestines 
they aie rapidly absorbed, and rapidly excreted from the 
blood, iiK luising all secietiuns and the gem ral metabolism 
Tlicst effects are apjiareiitly due to their irritating action 
upon individual colls 

Gikkji IV — *S*alts ahsoihed with difficulty — Tins group 
indudcs the sulphates of sodium, jxitassium, and mag- 
nesium, the acetate and taitrate ol potash, citrate of 
magiK Slum, sodium phosphate, seKiium tartrate, and 
similai salts Locally their action is slight, but when 
taken Intel nally, dissolved m water, they are not absorbed 
Jioin tile alimentary canal except in very limited amount 
They thcirefore remain for the most part in the intestine, 
and as they attract and retain large epiantitics of watei, 
and at the same tune slightly stimulate the mucous mem 
braiK, they eomo to have a purgative action and form the 
well known group of saline cathartics The small jiortion 
which IS absorbed exerts a diuretic action 

Group V — Heavy Metals — These iru hide iron, manga 
Tiese, aluminium, chromium, zinc, cojipei, silvei, gold, 
platinum, lead, mercury, and probably antimony, arsenic, 
and bismuth Although some of these differ very greatly 
in their ae tions after absorption, still locally they have 
(e»rtain efftets m common due chiefly to their chemical 
action on albumen Their soluble salts precipitate albumen 
and preserve it, stiong solutions being extremely irritant 
or ciustic, while weakci ones are astringent simply, oi 
( von soothing They are all antiseptics Their insoluble 
( omiKiunds are much loss active locally than the soluble, 
and in many eases are only effective to the extent to which 
they aie dissolved by the secretions Some metals are 
<ml> absorbed fiom the alimentary canal to such a very 
limited amount that they exert no general action, while 
othcis uadily pass into the blood and give use to more or 
less marked effects All of them injected into the blood 
in large doses act jus muscle and nerve poisons, and during 
their excretion by the kidney usually irritate it severely, 
but only a lew are absoibed in sufficient amount to pio- 
duce similar effects wlien given by the mou^h When 
iron IS iiyected directly into a vein it depresses the heart’s 
action, the blood pressure, and the nervous system, and 
during its excretion greatly irritates the Ixiwel and the 
kidneys When taken by the mouth, however, no such 
actions are seen, o\^ing to the fact that very minute 
quantities are absorbed, and that these become stored in 
the liver, whore they are converted into organic compounds 
and ultimately go to form hoimoglobm Soluble salts of 
manganese, aluminium, zinc, copper, gold, platinum, and 
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bismuth have, when given by the mouth, httle action 
beyond their local astringent or irritating effects, but when 
injected into a blood vessel they all exert much the same 
depressing effect ujicn the heart and nervous system 
Silver resembles them closely, but differs by the circum- 
stance that it IS deposited {lermanently m minute granules 
in the tissues, and, without affecting the general health, 
stains the skin of a bluish colour (argyria) Mercury and 
lead are absorbed from the bowel m considerable quantities, 
and are capable of inducing acute imtant poisoning as 
well as chronic poisoning In the case of lead, the metal 
|K)isons the muscular and nervous systems, and gives rise 
to paralysis, wasting, colic, and other symptoms, while m 
the case of mercury, tremors, salivation, anmmia, and very 
marked cachexia are induced Arsenic and antimony do 
not form combinations with albumen, but they both 
greatly depress the central nervous system and circulation , 
and, if their action be long continued in large doses, they 
cause fatty degeneration of the viscera and disappearance 
of glycogen from the liver Locally they are both very 
irritating, and antimony has a s|iecial tendency to cause 
vomiting 

Group VI — Halogens — This group includes iodine, 
bromine, and chlorine, in their free state or as compounds 
Locally they are all three strongly imtant or caustic, 
owing to their chemical action on albumen They arc in 
addition powerful germicides, and by splitting up water 
may act as oxidizing agents Owing to their strong 
affinity for the hydrogen of organic compounds, they often 
act as bleachers and deodorizers Iodine has a special 
interest, from the fact that it is a necessary constituent of 
our food, and is present in the secretion of the thyroid 
gland Apart from certain conditions of ill health, the 
iodides, as such, have no very marked influence on the 
healthy body beyond tbeir saline action Alkaline 
bromides, m addition to their saline action, have m 
sufficient doses a depressing effect upon the central nervous, 
system, and lesiS markedly upon the heart Chlorine 
compounds are not known to exercise any action of a 
similar kind 

Group VII — Sulphvr — Sulphur itself has no action, 
but when brought into contact with the secretions it 
forms sulphides, sulphites, and suljihuretted hydrogen, and 
thereby becomes more or less imtant and antiseptic 1 n 
the bowel its conversion mto sulphides causes it to act as. 
a mild laxative Baths containing sulphuretted hydrogen 
or alkaline sulphides have a slightly irritating effect upon 
the skin, and stimulate the general metabolism 

Group VIII — Phosphorus — This includes phosphides, 
and, according to some authorities, hypophosphites I’hos 
phorus IS present in all cells, in considerable quantity in 
the nervous tissue, and in the bones as phospihates It la 
therefore, m some form or other, a necessary part of our 
dietary When the element itself is taken by t^e mouth 
it IS an imtant poison in large doses , in small doses the 
only effects which are noticeable consist m an mcreased 
formation of bony and connective tissue, although it is 
also supposed to exert a gently stimulating effect upon the 
nervous system 

Group IX — Oxygen — When pure oxygon is mhaled 
the only effect is a slight increase of the amount of the 
gas in the blood, but this has no particular physiological 
effect The pharmacological action of hydrogen peroxide 
(HgOs)) potassium permanganate, powdered charcoal, and 
some other oxidizing agents depends on the readmess with 
which they give up oxygen 

Group X — Carbonic Acvd — Carbomc acid gas, carbonic 
oxide (CO), and some other irrespirable gases produce 
their effects practically by asphyxiation. dissolved 

in water, however, carbonic acid gas is a gentle stimulant 
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to the mouth, stomach, and bowel, the mixture being 
absorbed more rapidly than plain water , hence its greater 
value in assuaging thirst Nitrous oxide (laughing gas) 
was at one time believed to act simply by cutting off the 
supply of oxygen to the tissues, but in addition to that it 
has certainly a 8})ecihc effect in producing paralysis of 
certain parts of the central nervous system, and hence its 
value as an anaesthetic, when given in small amounts 
mixed with air it simply produces a condition of exhila- 
ration 

Group XI — JFater — Watei acts directly as a diluent 
and solvent in the bod;y It therefore increases all the 
becietions, especially those of the skin and kidneys, while 
it also stimulates the general metabolism of the body and 
the excretion of nitrogenous products Mineral watei s 
act m the same way, but their effects are very much 
modified by, and depend largely upon, other constituents, 
such as alkaline salts, iron, arsenic, sulphides, carbonic 
icid, ike 

Group XII — Tannic Acid — Tannic acid is present in 
small c|uantitiC8 in the great majonty of plants, but in 
notable quantity in gall nuts, oak bark, bearberry leaves, 
rhatany root, catechu, kino, rea gum, bel fruit, logwood, 
and witch hazel, all of which are largely used as medicines 
In these the variety of tannic acid is not exactly the same, 
but although there are slight chemical differences, they all 
l>osscss the power of tanning raw hides and of preserving 
iilbuininous tissues The action of tannic acid is strictly 
local, and depends upon its power of i)rccipitating albumen 
and of destroying germs It thus acts as an astnngent 
on all mucous membranes Altei absorption into the 
blor>d It loses this effect, as it is imrtly broken up into 
gallic acid and partly combined with alkalis, both of which 
changes nullify its action upon albumen 

Group XIII — Local ImtanU — Although some of the 
diugs already considered have a local irritant action, they 
produce other effects winch throw this into the back 
giound, but the substances which aie here ranged undei 
this heading depend entirely lor their a( tion on thtir local 
iintant effects 

{(t) lho8e which act the alimentary canal — Simple bitteis 
8ucli as quassia wood, columbo loot, taiaxacum, gentian, chiietta, 
and many otheis, imtate gently the mucous membrane of the 
stomach and bowels, and by increasing the secretions improve 
the appetite and digestion The aromatic bitters such as canio 
nult iluwers, cascarilla bark, hops, absinthe, orange peel, and 
others, contain in addition small quantities of essential oils whidi 
increase tlieir local action and give them a pleasanter flavoui 
The aetive principles in some of these bittcis nave been isolated 
pUK, and have been found to bo alkaloids or neutral comjKiundh 
Substances like pepper, cayenne peppei, mnstaid, horse radish, 
and ginger irritate the stomach and bowel much m the same 
way, but are moio pungent, and are consequently used as con 
diments Some of these have a similar but less marked eficct 
upon the skin The laige numbei of vegetable substances which 
aie used as purgatives owe their action to an initatiug effect upon 
the mucous membrane and the nouro muscular apparatus of the 
bowel, whereby the secretions and jwnstalsis are more or less 
increased, as the result of which dianmcca ensues Some of them 
cause so much irritation that the discharge is Aery watery 
(hydragogue cathartics), while others, foi example aloes, by acting 
gently on the lower part of the bowel and on its muscular coat, 
}itoduce simply a laxative effect A few of them, such as aloin and 
colocynthin, aio also purgative when in)ccted subcutaneonsly or 
into the blood, probably owing to tlicir being excreted into the 
intestinal canal 

{h) Those which act on the skin — The best known of these is 
cantharides (Spanish fly), the active principle of which is a coloui 
less crystalline body—canthandin — which is extremely irritating 
On a mucous memorane or a delicate skm it exerts an irritant 
action, which occurs more quickly than on a thickened epidermis, 
such as the scalp, and according to the strength and period ot 
application there may result redness, a blister, or an ulcer Many 
other substances, such as chrysarokn, mustard, pepper, &c , are 
also capable of irritating the skm, the effect produced varying from 
mcie dilatation of the cutaneous vessels to destruction of tissue 
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Group XIV — Male fei*n — This includes the mak- 
fern, santonin, cusso, ix>megranati bark, pumpkin sttds, 
and a very considerable number of other «?ubstanoea, all 
of which contaui active principles which have a specific 
poisonous action on intestinal parasitic worms Apart 
fiom this their actions vary considerably, but aie of littk 
practical importaiu c 

Group XV — Ltheival Oils — Ihis includes a very laigt 
number of substances which owe their action to the fact 
that they contain ethereal oi essential oils The best 
known of these aio cloves, pimento (allspice), m}rtJe, 
eucalyptus, carawaj, fennel, dill, conandei, roscmai}, 
lavender, pcpi>ermint, spearmint, mitmcg, cinnamon, 
sandalwood, turpentine, juniper btrnts, valerian, sumbul, 
and many other substances. In this group m ly also be 
included the oko resins, such as topaiha, <uh<.bs, and 
Canada balsam , the gum resins, such as asafiitida, mjirh, 
ammoniacum, and galbanum , and the tiiu bilsams, such 
as benzoin, storax, balsam of Tolu, ind Inlsani of reni 
The resins when taken iiiteinally ha\e miuh the same 
action as essential oils, which are closely allied ehtimcall>, 
while the benzoin and cinnamic acids present in the balsams 
modify their actions very slightly Although iiidiviehul 
essential oils may differ somewhat m iction, yet eliemie illy 
and pharmacologically they are fundamentally smiilai 
They all have a peusonous action on piotoiilasni, wlneh 
makes them useful in medicine as antiseptics, disinfectants, 
germicides, anti fermcntatives, and paiasitieides , wlun 
locally applied they are more oi less nutating, and, v\hcii 
very dilute, astringent When swallowed in small closes flu y 
slightly irritate the mouth and gastric mucous membrane, 
increasing the secretions and iirodueing a feeling of vvaimtli 
At the same time they increase the movements of the 
stomach, and also in this way hasten digtstioii, an action 
which extends to the upper pait ol the bovAcl lh(> ue 
leadily absorbed into the blood, ind thej aie excictcd 
chiefly by the kidnejs in a moie or less altered form, and 
probably also by the different mucous membranes, ami 
even by the skin After absoiption their action, speaking 
generally, is exerted on the biain and sjunal cord, and is 
at first slightly stimulant and aftcrv\aids depressing, even 
to the causing of sleepiness and stiqioi Locally applied 
they depress the terminations of sensory nerves, ancl may 
theieby lessen i)aiii On the heart and eireulatioii the 
effects aie stimulant unless large doses ue given, when 
the pulse becomes slow ancl blood pressnie much lessened 
Dm mg excretion they 11 ntate tin kiclnejsand the sweat 
glands, and thereby increase the excretion of urine ancl 
of sweat They also have the efleet of increasing the> 
iiumlxi of leucocytes iii the blood, and the more irritating 
of them increase the flow of blood to the jitlvie oigans, 
and may thus stimulate the iiteius, oi m large doses causo 
ibortion The various eainjihors, such as hurel camphoi, 
Boiiieo camphor, menthol, and cumarm, are oxidi/eci 
deiivxtives ut essential oils, and difiei only superficially 
fiom them in their action 

Group XVI — Phmol — I his includes a very large 
number of ])odies chemically allied to benzol, such as 
caibohc acid, sulpho-caibolates, creosote, wood tar, coil 
tar, oil of cade, thymol, salicylic acid, benzoic acid, naph- 
tlioJ, hydiqghinon, ercsol, guaiacol, lehthyol, saccharin, and 
many others These all resemble earlwlic acid more or 
less closely, and may be described as general protoplasm 
]»oisons Locally their destructive and irritating effects 
vary a good deal, but even when very dilute they all have 
a marked iioisonous action on bacteria, white blood cor- 
puscles, yeast, and similar organisms Aftei absoiption 
most of them exercise a depressing effect upon the neivoue 
system, and are capable of reducing high temperature* 
They are mostly excreted m the urine 
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(iRour XVII — Alcohol — This group also includes a 
Tory large number of chemical bodies, only a few of 
which are mentioned here Ethylic alcohol is taken as 
a ty])e of the action of methyl alcohol, amyl alcohol, 
propyl alcohol, othei, acetic ether, amyl ether, paraldehyde, 
sulphopAl, chloroform, methyl chloride, ethyl chlonde, 
ehloral hydrate, butylchloral hydrate, and almost any 
number of derivatives from these Some of them are so 
vohtile that thiy produce their effects when inhaled, 
others when siirayed upon the skin cause intense cold and 
then anaesthesia, but taken in the broadest sense the 
aetion of all of tlnm after absorption into the blood is 
very similar, and is extrtod upon the central nervous 
system, more csjiecially the cerebrum Their effects are 
said to l)e brought about by a slight coagulating action 
tile substance of the grey nerve cells In all cases 
there IS a longer or shorter i>eriod of excitement, 
followed by intoxication oi nan osis, and with large doses 
this }>as8es into paralysis and deith from depression of 
the lespiratory centre or of the heart Small doses of 
any of them dilate the lilood vessels from an action on the 
vaso motor centre in the medulla oblongata, as a result of 
which the hi^rt beats more ra])idly and the blood circu 
latcs more fieely in the body, but larger doses have a 
geneial depressing effect upon the circulatory system 
ITndci their action more heat is lost from the body, the 
gtneral nKtabolism is diminished, and the temi>erature 
falls With some of them, such as chloral and chlorofonn, 
the stimulation ])criod is short com})aicd with the nar 
<oti( period, while with othcis, such as ether, the reverse 
is th( case 

(iRom XVITI — Nitrites — This gioup contains amyl 
nitiitt, eth>l nitnte, methyl nitrite, nitroglycerin, sodium 
and potassium nitrites, erjthrol tetramtrate, and many other 
< omjiounds containing nitrous or nitric acid The lattei 
becomes i educed to nitrous in the body, and thcreb} 
exercises its charactc i istic effects These consist chiefly m 
an aetion upon non striped muscle, vaso motor centres, 
blood vessels, and the blood When they are given by 
inhalation or by the mouth their first effect is to j)roduce 
maiked dilatation of the small arteries, with a fall of 
blood jiressure and a greatly increased raj»idity of the 
heart’s action At the same time the non striped muscles 
slightly lose their tonicity, and when very large doses au 
given the htjemoglobin of the blood becomes convertid 
into the chocolate-coloured inethaLnioglobin The volatile 
members of the giouji act much more rapidly and more 
transiently than the othiis 

Group \I\ — Alhilonh — This embraces a very large 
number of imjiortant jdiarmacological substanies, which 
difft r a good di-al in the details of their action, but which 
havt this in common, that they all act upon muscle and 
IK rvo tissiu Some of them affect only certain portions 
of the nervous systt m, others liave a much wider range of 
action , they may ai t in either case as stimulants or as 
dipressants, and hinci the symptoms produced by them 
vary very greatl} 

(1) Morplnne and tho otlui opium alkaloids (codeine, narcotino, 
laudanine, &c ) ha\e two jnomment actions — a nai cotie followed 
by a tetanic adion In the case of morpluno, on the higher 
animals at least, the nareotic action is very maikod, the tetaniring 
action slightly so , wlnle in the case of theoaine there Is practically 
little narcotic offeet, but a ttiuniring action like that of strychnine 
Morphine exercises its cHeets chiefly iiixm the cerebrum and the 
medulla oblongata in man It has in addition a markedly depress 
mg action upon the respiratory centre, it lessens all the secretions 
43\oept the sweat, and aiminishes bowel peristalsis and the sire of 
the pupil Men arc much more affected by it than birds, mbbits, 
dogs, and most other animals Cats, on the other hand, show 
marked symptoms of cerebral excitement and mcroaso of the 
reflexes Compared with morphine, codeine and the other 
alkaloids are only slightly iiarcoti/ing 

(2) Strychnine and brucine very closely icsemble each otlior in 
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action, and under this heading curanne may also be included 
These bodies stimulate the pey matter in tne mimal cord, and 
cause tetanic convulsions In the case of curare these are masked 
almost at once by paralysis of the termmations of the motor nerves 

(3) Caffeine is tne active pnnciplo in tea, coffee, kola, mate and 
guaiana while theobromine, a body closely allied to it, is found 
in cocoa and chocolate. They both stimulate the grey nerve cells 
in the brain and cord, this being the foundation of their dietetic 
value and their use as nervme stimulants They also markedly 
increase the secretion of urine by stimulating the secreting cells 
of the kidneys 

(4) Cocaine is the active principle of the coca loaf, which is 
chewed as a stimulant narcotio m Peru and Bolivia Small doses 
have an exciting effect on the nervous system, while larger doses 
are depressing The chief action of cocaine from a praotmal iKimt 
of view is Its power of paralysing the terminations of sensory 
nerves 

(5) Atropine, liyoscyamiiie, homatropine, duboisine, daturine, 
and some otlier bodies have a paralysing action upon the ends of 
the motor and secretory nerves They therefoie lesson aU the 
secretions and among other actions dilate the pupil and inc reaso 
the rapidity of the heart by paralysing the vagus Besides this 
tlioy have a stimulating action on tne central non ous system 

(6) Kicotnie, latunne, and loboline are the active principles of 
tobacco and other substances which are smoked as stumilant 
narcotics In large doses they are powerful nerve poisons, but as 
usually taken they exercise a gently stimulant effect upon the 
nervous system Pilocarpine has au action closely allied to that 
of nicotine, but as it is much less poisonous (the effects produced 
by small doses being chiefly excessive sweating and salivation), it 
IS capalde oi being utilized in medicine Muscarine has a very 
close icseiiiblance in action to pilocarpine 

(7) Pli> sostigmme, the active princijde of the Calaliar bean, acts 
chiefly as a stimulant to voliintaiy and involuntary muscles, and 
at the same tune exercises a depressing effect upon tlie spinal cord 
It contracts the pupil 

(8) Connie, gelscminmc, and spaiteino all oxirt a paialysiug 
effect on the toimiiiations of the motoi nerves, to the implication 
of which the weakened gait and other symptoms are duu 

(9) Aconitine, delphinine, and many of then dciivatives have a 
very widespread action on muscle and nerve, which arc both cb 
pressed from the beginning 

(10) Apomorphine is essentially a muscle poison, but owing to 
the fact that minute doses stimulate the vomiting centre and 
cause emesis before any other symptoms are observable, its omotio 
action IS the most prominent elfoct in man 

(11) kmeiino acts as a gradual dcjircssant to the nervous system 
m aminals In man its chief oflcct is its emetic action, which 
seems to be due cntiioly to lotal imtation of tlio stomach 

(12) Quinint Soveial of the otlior alkaloids found in cinchona 
bark act veiy much like 4 Uinine, while phenacotm, antipyrm, 
aietanilide, and many otlier artificially made substanoos of the 
same nature resemble it and each other closely Ihey all depress 
the conducting pow or and the grey matter of the spinal cord, and 
to a much less extent that of the brain They lessen the general 
metabolism and lower febrile tcmpeiature The cinohoua alka 
loids have a specifically poisonous effect on the parasites of malaria 
wlien piescnt m human blood, and aie in addition poisonous to all 
low oigamsms 

Group XX — Dufitahs — This group name has been 
given to a large number of substances which havt an 
action siinilai to tliat of tho foxglove leaves, including the 
active principles of strophanthus, squill, Urechites sub- 
erecta, Convallana majahs, Nerium Oleander, HeUeborus 
niger, Antaris toxicana (the upas tree), and several others 
The active principles of these vary a good deal in chemical 
comjiosition, but they are all non - nitrogenous neutial 
bodies Their action is exerted u^ion muscle, but chiefly 
upon the muscle of the heart and blood vessels The 
individual muscle - ffbies contract and expand more 
jierfeetly, and thus the diastole and systole of the heart 
are rendered more complete, the pulse is slowed, and the 
blood pressure is raised The slowing of the heart is 
partly brought about by an action on the vagus centre 

Group XXI — Picrotoxin — In largo doses tho action 
of picrotoxm is exerted chiefly on the medullary nerve 
centres, whereby irregular tonic elome convulsions are 
produced , m minute doses it stops the secretion of sweat 

Group XXII — Saponin — Sapomn and allied bodies 
form an abundant soapy-looking froth when shaken up 
with water, and they arc contained in a very large number 
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of plants, the chief of which are the Quillaia saponana, 
Polygala senega, sarsaimnlla, and others, known collectively 
as soapworts They all act as local irritants m the 
alimentary canal, and after absorption are more or less 
depressing to the musculai and nervous systems Tho} 
produce slight nausea and increased secretion of mucus 

Group XXIII — Cyanogen — This mcludes com^ioundH 
of cyanogen such as hydrocyanic (prussic) acid, cyanides 
of potassium, sodium, i-c , cherry laurel water, amygdalin, 
bitter almonds, and other chemical and vegetable sub 
stances which rcadilj yield hydrocyanic acid Hydio 
cyanic acid is a general protoplasmic poison, all the lowei 
organisms being very susceptible to its action, while in 
the higher animals it speedily depresses or paralyses all 
forms of nerve tissue It enters into combination with 
hiemoglobin, forming a bright seal let compound and 
interfering with respiration It kills by its paralysing 
effect on the motor ganglia of the heart and on the 
respiratory centre 

Group XXIV — Fe} nients — These include such bodies 
as jiepsin, diastase, the jmncreatic ferments, papain, the 
pine -apple ferment, taka diastase, and others, and servo 
to convert starch into saccharine sutistances, or albumen 
into peptone and albumoses 

Group XXV — Animal Glands and Secretions — Of these 
the thyroid gland, the suprarenal bodies, the spleen, the 
bile, the bone marrow, the ovaries, and some others have 
been investigated fully Speaking generally, when given 
in small doses their action on the healthy organism is 
slight or m/, but in disease some of them are capable of 
acting as substitutes for deficient secretions 

Group XXVI — Antitoxins — These are substances 
which antagonize the toxins formed in the body by 
pathogenic organisms, the toxins of snake venom and 
other animal poisons, and vegetable toxins such as abnn, 
iicin, <kc A healthy person can be rendered insusceptible 
by gradually accustommg him to inci easing doses of 
these poisons, and this immunity is due to antitoxins 
which are found in the blood serum and which are 
products of the body cells The natuio of these anti 
toxic subtances is not definitely known, but they are 
supposed to combine with and destroy the poisons In 
specific germ diseases a similar antitoxin forms, and in 
cases which recover it counteracts the toxin, while the germs 
are destroyed by the tissues Antitoxins can bo piepared 
by immunizing a large animal, such as a horse, by inject 
ing gradually increasing doses of sjiecific toxins into its 
subcutaneous tissue In due time the horse is bled, the 
scrum IS filtered free of blood corpuscles, and then con 
stitutes the antitoxic scrum, which can bo standardized to a 
certain iiotcncy Such scrums are injected subcutaneously 
in diphtheria, tetanus, streptococcic infections, plague, 
snake poisoning, cholera, and other similar diseases They 
do not harm healthy men even in large quantities 

Group XXVII — Neutral FaU — ^This includes cod liver 
oil, almond oil, olive oil, lard, <kc, all of which act as 
foods when taken internally, and have a merely physical 
emollient action when applied externally Lanolin, 
linseed oil, wax, spermaceti, &c , also belong to this group 
The paraffins, glycerin, and vaseline, although not fats, 
have much the same effect when applied externally, but 
they are not nutritive 

Group XXVIII — Sugars^ StarcheSy Gvmsy Gelatmy <Lc 
— Although those and allied bodies are used in various 
ways, as drugs their action is for the most part purely 
mechanical or dietetic 

Authoritirs — T Laitder Brunton Phurmacologyy Thera 
and jlfo^ma Medvxiy 3rd ed London, 1891 , The Action of 
Medicines London, 1897 — H C Wood IherapeiUics itsPnn 
ciplesand Praeticet 10th ed London, 1897 — Cusuky A Text 


hook o/ Pharmoiolot/y and Theiapeuius rinladtlplua, 1899 — C- 
D I Phillips MateuaMedica, Phat^nacologijy and Iherapeutus 
{Inorganic huhstaiiccn) liondoii, 1894 — Bin 7 Lectures on Phat - 
niacology Translation, New Sydenham Society Loudon, 189f» 
— ScuMiRDEBBiiG Orundriss der AizneimiUellehrCy 8rd ed 
Enghsh trauHlation by Thos Dixon Ldinburgb, 
1887 — S 1 OK VIS Li f Oil s de Pharmacothfi apte Haarlem aKtd 1*^^' 
1898 — Raritti av liaite dc TlUrapentique et de PmrfiahologH 
Pans, 1884 — V ui 1 1 an Les substances tongues et niAiicamenteusi s 
Pans, 1882 — J Ha ill ¥\ The Old Vegetable Neurotics London 
1869 — J MncHKiL Biici' Materia Medxca and Therapeutun 
London, 1901 ^ 

Phelps, Samuel (Ift04-is78), English actoi, 
was born at Do\onport, Hth February 1804 Hh 
parents dying when he was a boy, In was early thrown 
upon his own resources, and, aftci a short exiienencc of 
work in vaiious newspaiKji ofhets, took to the stage as ait 
occupation m 1826 About the same time he manied 
Sarah Cooper, a girl of sixteen Slio bore him three sons 
and three daughteis, and died in 1807 After playing i 
diversity of parts with touring companits in the noith ot 
England and in Scotland, he appeared m some south ot 
England towns in a round of jirominent tragic characters, 
and attracted sufficient attention to bo spoken of as i 
iival to Kean Aftei a shoit season under Webster at thi 
Ilaymarket, he joined Macready^s company at Co\tnt 
Garden, where he fust appealed in October 1837 lie 
was with Macready for about six years at Covent Garden, 
the Haymarket, and Drury Lane successively, and during 
this peiiod was seen m a number of important jiarts In 
1844, having by this time firmly esLiblishcd his reputa 
tion, he Iwcamc co lessee of SadleFs Wells Theatre with 
Thomas Greenwood and Mrs Warner Greenwood 
supplied the business caiiacity, Phelps was the thuitrical 
manager, and Mis Warner his loading lady In this 
position Phelps remained for twenty yiars, during which 
time ho raised the Sadler^s Wells house to an impoitant 
position, and himself appealed in a very extensive and 
varied repertory of characters Thirty four of Shakt 
8j)care^8 plays were presented there under his direction 
In 1861 Greenwood retired from the jiartnership, and 
Phelps, finding himself unable to cope with the business 
responsibilities of the management, retired from it in thi 
following year lor the next fifteen or sixiitn yiais lie 
acted under various nunagements, his list apjHaranee 
being in 1878 as Wolsey in lleniy VlIJ y undei Miss 
Litton at the Imperial Theatre After this Ins health 
began to fail, and ho died at Coopersak, neir hppmg, on 
6th Novemlier 1878 He was essentially a sound and 
capable actor, lather than one of any marked genius , and, 
m spite of his pi edilection for tragedy, was most successful 
in such ehaiacters of comedy as called for dry humour 
Perhaps bir Pertinax Macsycophant in Charles Macklm^ 
The Sian of the Woi Id was his finest impersonation He 
published an annotated edition of Shakesix^are’s plays, in 
2 vols, 1852-54 (r f s ) 

Philadelphia, the chief city of Pennsylvania and 
the third city in size lu the United btates, is situated on 
the west bank of the Delaware river, 96 miles from the 
Atlantic Ocean and 125 miles in a direct lino north 
north-east of Washington, D C , and 85 miles south west 
of the city of New York It covers an area of 129 58 
square miles, and the Bchuylkill river, running north and 
south, divides the city The length of river front on the 
Delaware is 18 8 milts, and the length of wharves 6 5 
miles On both sides of the Schuylkill the river front is 
14 6 miles, and the length of wharves 3 miles Th^ 
channel of the Delaware river has been deepened to 26 
feet below mean low water for the distance of 5 4 miles, 
giving a channel of this depth for 20 miles below the 
Philadelphia harbour, and it is being further deepened 
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to 30 feet The channel of the Schuylkill river has been ! 
<lee{>cntd to 22 feet for a diBtance of 3 miles, and to 
20 feet for a distance, above, of 17 1 miles These 
improvements were begun in 1895 and completed in 1899 
At the confluence of these two rivers is situated the United 
♦States Naval Station at League Island, covering an area of 
997 acres and having a water front of 7 miles This is 
the largest frtsh water naval station in America Wind 
mill or Smith’s Island, in the Delaware river, lying 
between Philadcljihia and Camden, New Jersey, \ihich is 
on the east bank of the river, has been removed, giving 
clear navigation between the two cities by constantly 
crossing ferry boats 

The city is divided into 42 wards, and tliere are plotted 
upon the city plans 955,165 sepaiatc town lots Tin re 
are laid down on these plans upwaids of 3000 miles 
of streets, but only 1512 miles arc at 2 ir<-«ent ojicncd 
Of these, 413 miles aie unpaved, 301 miles are laid 
with improved sheet asphalt yiavcrncnts, 362 miles 
with granite blocks, 131 miles with vitrified brick, 226 
miles with macadam, hi miles with cobble or rubble 
stone, and 20 mih s with blocks Market or High Street 
and Bioad or 14lh Stiect arc the most imiiortant 
thorouglifares The foimer, running east and west, is 
6 miles long, and Broad Street, running north and 
south, lias a length of 13 miles, 10 of which are jiaved 
with she ( t asphalt, making it the longest street so 
l>avt(l in the world There are 1850 miles of pavement, 
311 budges, and 919 miles of sewers There are 65 
lines of electric street railway, covering 175,000 miles 
daily, and cairying an average ot 1,000,000 passengers each 
day The city lias 9083 electric street laiinis, at a cost 
ot 30 17 cents per night, 20,373 gas lamps, and 14,355 
gasoline lamiis Tlure were, dlst December 1901, 
5,045,977 fett of electric conduit, representing an aggre 
gate of 2(), 288,11 9 foot of duct At the same jieriod 
there wero 104 miks of telegraph and telephone eablo, 
containing 4121 miles of wire, 14,135 miles of over 
head wire and 99,550 miles of uncUrground wire There 
are 1379 miles of water mains, through which in 1901 
there were distributed 102,191,040,69 3 gallons of water, 
or 279,975,453 gallons a day, being 211 gallons jier day 
for each man, woman, and child, figures which seem to 
show an cnoimous wastage A system of slow sand filtra- 
tion was being constiucted in 1902 at a cost of nearly 
$20,000,000, and by the end of that year 300,000,000 
gallons of filtered water will Ije furnished to the citi/ins 
ilaily There are 19 reservoirs or water basins, with a 
cajiaeity of 1,417,860,400 gallons, into which there were 
pumped, in 1901, 101,836,624,094 gallons, at a cost of 
$871,886 The receipts of the water department for the 
same jaiiod were $3,331,437, showing a profit to the 
city of $1,807,236 

The city has 47 small ])ublic paiks or air spaces, aggre- 
gating 627 acics, bcsidts hairmount Paik, the area of which 
has been increased to 3341 328 acres The total cost of 
the latter, to 1st May 1902, was $6,430,000, and there 
had been expended on improvements $3,559,000 The 
Schuylkill river luns through the park for 4 2 miles, and 
Wissahickon creek for 6 8 miles The commissioners of 
Pairmount Park are the custodians of Willstack bequest 
of about $800,000 for a public art gallc ry which has been 
established in the jiark A largo number of statues and 
monuments have been placed in the park, the most 
important for size and cost being that erected by the 
Pennsyhania State Society of the Cincinnati to the 
memory of Washington 

Municipal Oovemment — By the governor’s approval, 
Ist June 1885, of a legislative enactment known as ‘‘The 
Bullitt Bill,” the government was radically changed. The 
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Bill was drafted and passed m the interest of good govern- 
ment and economy, but this utopian purpose has sadly 
miscarried The law went into effect 4th Apnl 1887, and 
for the year prior thereto the cost of maintaining the city 
was $9,434,507 The first year of the new government 
cost the city $13,273,893, and from this it steadily 
rose until in 1901 the cost reached $24,522,804 By 
the Bullitt Bill extraordinary powers are conferred u^ion 
the mayor of the city as its chief executive officer, who 
holds office for four years, and serves until his successor is 
duly quahfied, but is ineligible for rt-election for the next 
succeeding term He appoints, with the plenary i>owcr 
of removal, the Directors Of the Departments of Pubhc 
Works and of Public Safety, and the presidents and directors 
of the Department of Public Chanties and Corrections, and 
of the Board of Hoaltli The heads of departments form 
a cabinet, with whom the mayor must consult at least once 
a month , and he is ex oficw a member of all boards, with 
the right to vote The salary of the mayor is $12,000 
2 )er annum, and of the two directors $10,000 each Undir 
the Department of Public Safety is the admmistration of 
police affairs, matters pertaining to the public health, and 
to the fire and police force, while under the Department of 
Public Works are the supjily and distnbution of water and 
gas, the care of the iiublic highways, sewerage system, JLt 
The city hall or municipal building, at the intersection of 
Market and Broad Streets, begun m 1871, is now coin 
jileted, so far as construction is concerned, and the coni 
mission for its erection went out of existence 31st Dciiiii 
ber 1900 There was ex^iended on its construction to 30tli 
June 1900, $17,868,067 In addition there was si>ent, on 
maintenance during construction and fittings, upwaids ot 
$5,000,000 The building contains 634 rooms, with an 
area of 14 5 aert^s The height of thef mam tower is 548 
feet above the imvement 

hic and Pv/tu — The rt colds of the hro insuraiue i)alrol show 
that the yeai 1901 was Philadelphia s least disastrous year for 
hres m a actade Tliere ^^e^e 8049 Iho loss %\as $2,667,090, ol 
which $600,786 was on buildings and $2,056,868 on personal 
projHjrty This loss was prottetod by insurance amounting to 
$17,071,805 To 2 >rolctt the city against file there is a foico of 
844 men, 50 steam liic engines, 44 combination waggonS and 
chemical cngini s, 5 clienucal engines, 11 hook and ladder trucks, 
5 water towers, and 13,000 street fire hydrants The cost ol the 
department for 1901 was $1,072,379 

Iho bureau ot police deals with 34 districts, and the lorn, 
in 1901 was 2890, of which 2427 A\ere patrolmen This is 
obviously a wholly inadequate force to protect properly an area 
of neaily 130 square miles and a population ot over a million and 
a quarter There ore 620 j>atrol boxes, with telephone conne\ion 
with station houses, and in 1901 tlicie were 61,180 aiiests, ol 
whuh 40 per cent wero for intoxication There wcio 51J5 coni 
mitnieuts to the House of Correction, of which 966 were w omen 
and 1456 foreign born 

Finances — Onlst January 1902 the funded debt was $69, 932, 895, 
maturing at different periods extending over 30 years, and btaimg 
rates of interest vaiyzng from 3 to 6 j>er cent Additional loans 
have boon authonrea by a -vote of the (itizens to the extent of 
$7,800,000, at a rate of interest not exceeding per cent To 
pioMde for the payment of the debt at maturity there is a 
sinking fund, which amounted at the above date to $13,642,714 
There was also a floating indebtedness of $1,441,606 To moot 
its expenses the city has almost unlimited power of taxation of 
real estate, whidi is assessed at $901,009,664 as subject to city 
tax for 1902 The tax rale for the last 16 years has been $1 85 
per $100 In 1901 the receipts from aU sources for municipal 
pur|> 08 e 8 were $36,922,333, of which $16,069,783 was from taxation 
of real estate The city owns real estate assessed at $62,818,924 
Tliere are 37 trust funds of the city under control of a Board of 
City Trusts, whioh amounted, Ist January 1902, to $17,880,651, of 
wluoh $15,902,235 is the residuary estate of Stephen Girard for 
the maintenance of the college for orphan boys that bears his name 

There are 85 national banks m Philadelphia, with an aggregate 
capital of $21,405,000, and for the week ending SOth April 
1902 their loans were $146,878,183, reserve $59,192,000, deposits 
$226,109,602, and circulation $9,606,737 In addition to the 
national banks there were, on 25th November 1901, 4 tianks 
chartered by the state, with a capital of $250,434 and $727,678 
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deposits, 42 trust coxnpamos reoeivmg deposits upon ^^llieh 
interest is paid, subject to check, with a capital of ^31,767,661, a 
surplus of $21,810,867, and doiiosits ot $139,192,677 , and 8 
mutual bencht saving funds, with assets of $99,095,813 On Ist 
January 1902 tliere were 16 joint stock fire insurance com^iaines, 
with a oapital of $8,102,876, liaving in fome ^lohcies to the amount 
of $2,237,158,865, of which $365,810,371 are perpetual risks , 4 
joint stock fire and marine insurance comjNinieB, with $4,202,875 
capital and $5,252,027 marine risks , and 11 mutual hro insurance 
companies, with outstanding nsks of $1 06, 238 , 582 There are al so 
6 life insurance companies, with 178,624 policies in force amounting 
to $446,206,264 , 2 surety comjianioa, with $750,000 capital anil 
$79,778,875 nsks , 1 acciuent company, with a capital of $100,000 
and $17,466,670 risks , 5 land title insurance companies, and 1 
plate glass insurance company 

Commerce — ^Though the commerce is increasing, it has 
not kept i>ace with the progress made in other branches 
of industry The total imports at this port during the 
year ending 31st December 1901 were $47,787,301, and 
the total exports were $79,354,025, in which there weie 
50,530,408 bushels of cereals, 309,208,841 barrels of 
petroleum, 43,827 head of cattle, 687,274 tons of coal, 
35,176,536 pounds of glucose and grape sugar, and 
100,936,062 pounds of linseed oil cake In 1901, 159 
Amencan and 961 foreign vessels entered from foreign 
ports, and 152 Amencan and 976 foreign vessels cleared 
lor foreign ports In tlw same period 4403 coastwise 
vessels entered and 4425 cleared Regular lines of 
steamers run as heretofore, and the railway lines in the 
city are unchanged, except in the passenger terminals of 
the Pennsylvania and the Philadeliihia and Reading roads 
By a system of elevated tracks these two lines ha^o been 
brought, one to 15th and the other to 12th and Market 
♦Streets, where largo and imposing stations have been 
ereeted whieh accommodate also the general business offices 
of the corporations The gross receipts for 1901 of the 
Pennsylvania Railway from all line s owned or oiierated by 
it, connecting directly with the city, were $101,329,795, 
and the gross expenses were $65,259,543 The total 
tonnage was 110,226,729 tons, an increase of 5 16 jxr 
cent over 1900, and the number of passengtrs carried 
43,136,511, an increase of 6 16 jier cent Its cajntal 
stock, 31st Decembei 1901, was $203,272,100, and its 
funded debt $88,893,323 The gross receipts of tin 
Philadelphia and Reading Company foi the year ending 
30th June 1901 were $62,143,470, and the gross exfienses 
$46,621,006 It carried in the year 22,697,295 xiassongers 
Its capital stock is $168,000,000, and its funded debt 
$116,117,143 

Jndustrics — Philacleljjhia is ono of the great manufacturing 
centres of America, with the laigcst locomotive woiks in the 
woild and the largort shipyard iii the country Here, too, aio 
made a greater number of yards of caipet and of oilcloth per 
annum than in any other ])lace Acconling to the tensus of 1900, 
there were in this city 15,887 maniUacturmg establishments, em 
ploying 246,445 wage earners and engaging $476,529,407 of 
capital The Cramp shipyard, founded in 18J0, has a woild wide 
rcjnitation, as has also the Haldwin loconiotno woiks, founded the 
ii(.\t year To 80th April 1902 the Baldwins had built 20,391 
loeomotives, of which 1276 were turned out m 1901 and 498 in 
the first four months of 1902, which is at the rate of 1494 for the 
year The number ol men employed is 11,500, the hoise power 
used IS 7000, and the works oovci an area of 16 acres The 
immense woiks of the Cramp yard cannot be shown so satisfactorily 
by mere figures It may ue stated, however, that the Cramps 
employ 7000 men, and that the weekly i»ay roll reaches $84,000 
The plant represents an investment of $10,000,000, and covers 
more than 52 4 acres, with a water front on the Delaware iiver ot 
1229 feet On Ist May 1902 they had 10 vessels in all sLiges 
of construction, the contract price of which was upwards ot 
$24,000,000 These include one first class battleshij) and two 
large armoured cruisers for the U S navy, and one protected 
cruiser for the Turkish navy Tho Russian battleship Jtetmzan 
was launched 23rd October 1900, and is the largest battleship 
ever built in Amenca During tho last twelve years this yard 
lias supplied the U S navy mth seventeen modern warships, 
beginning with the double turretod monitor Terror ^ and including 
tho first class battleship Mclvm and the great armoured cruisers 


Colorado and Pennsylvania , to the Japanese na\ j one first class 
piotcetwl ci laser, and to the Russian uivy one battleship and ono 
protected cruisei Philadelphia has always l>eeu noted for its 
shipbuilding, and has led America in this industry liom colonial 
ilajs She is tho hiithphiio ol steam navigation in tho United 
States John litch in 1786, at Philadelphia, made tho first 
attempt, whieh tiio vais later was succossiul U}» to tho year 
1902, 105 vessels had boon built at Philadelphia tor the U S 
navy, beginning m 1776 with tho Irigato handolph and ending 
with the til si class battleship Maxne^ which was launched 27 th 
Inly 1901 There vioio in 1902 five being luiilt, me hiding tho 
armoured ciiiiser PLunsylvania^ which was to be launclicd during 
the ycai 

According to tho census of 1900, the follow mg w ♦ ic tbcc [u iiu ipal 
industries ot the citj, with the capital invested ind val u of the 
product — 


Industnei} 

Foundry and mai hino shop 
products 

Sugar and molasses i cfining 

Clothing 

Carpets and rugs 

Ivcather 

Woollen goods 

Worsted goods 

Cotton goods 

Hosiery 

Liquois 


Capital 


$46,936,567 
23,992,552 
11,626,030 
16,866,764 
9 , 9 * 52,990 
12,874,265 
14 079,860 
12,641,083 
10 024 606 
27,636,289 


\ahu of Trod net 

$ ft 572,971 
56,163,817 
2s 264,896 
21 986,062 
l‘» 96b, 126 
1ft 340,012 
16 242,250 
16 72*5 054 
1 5 040,906 
12 606,551 


Jopiilalion — Ac^toiding to the ceiisus of 1900 Phi]ad<.ljihia 
had a jmpulatiou ot 1,293,697, an increase of 216 7 53 ove.i the 
census ot 1890, a gain ot 23 6 per cent By lhe.i cliisuh ol 1890 
the city had 611,112 males and 6*56,812 leniahs, of which 
minihers 26 74 jier cent wcio foreign born, and 44 59 j>ti cent 
were engaged in gainful occupations In 1900 the iiiaks 
iinmhereel 634,486, the females 669,212, the nitive born 998,367, 
and the torcign bom 295,340 Ihcro were 62,61 5 iu„rois Out 
ot 267,676 adult native bom males, 9695 vicie illiteiite (unable 
to wiitc) , out ol 129,378 adult loieigri bom male , 13 ^93 wtie 
illitciato , and out ot 20,096 adult ingio males 2190 weie 
illiterate In 1901 there weie 9912 maiiiagcs, 28 216 liiiths, 
and 24,137 deaths icgistcrcd In 1901 the death late was 18 26 
per thousand Ihe immigiation has mate iially dee le ised, only 
1 5,304 immigrants having been landed in the jiar 1902, of wliom 
8066 were males, and 2196 came from Ireland, 2921 tioiii Russia, 
1594 from Ilungaiy, 82 5 from Ital^, and 1986 fiom ( mat Biitim 

Domcstn Lifi — Pliiladelplna IS cmiibatieall^ the city of homes 
a iiaiiio whieh is now applnd to it more fiequeiitly than that ol 
Biothcrly liovp According to the census ot 1890, thcreii were 
187,062 dwelling houses oecuiucfl by 206,1 56 tannins, winch, 
taking the jiopulation us given by that census, 1,046,964, gave 
5 60 peisons to caeh house, at the same time New \oik bid 
18 62 peisons to a liousc, and ( hieago 8 60 The re wire iii 1900 
upvvareis of 216,000 dwelling liouses m tho cit}, ot which about 
70 per cent v\oio owned by the oecupants Hus result is hugely 
due to building societies, a form of iiivcstmont which has liael 
gieat influence in developing Pliilade^ljihia, vvhcio it had its 
origin in 1831 There were 467 ot these societies in opeiation in 
Philadelphia at the heginning of 1900, with ass ts f>f $1 5,401,384, 
loans to mcmheis ol $36,603,702, ainl iiiidivieled piotits of 
$3,977,702 

Juiucatum — Iheiean 328 school houses m Philaelolplua, valued 
at $10,000,000, with 162,889 ^uij^uls anei 3660 temcluirs, only 209 
of whom are men Ihe cost ot public education loi 1901 was 
$4,22 5,278, or $25 16 feir each child On 10th September 1900 
a new building for the Ccntial High School toi hoys was opened, 
vv itli 1 100 pupils and 6 4 piofcssoi s and iiistriu tors 3 he building 
was begun in 1894, and cost, with giound and equipment, 
$1 633,000 It has accommodation fui 2000 jmmls A recent 
bequest to tho city, by DrlhomasAV h vans ol Paris, of about 
$3,000,000 IS foi the endowment ol a college and museum of 
dentistry m Philadilphia The University ot Pcnnsylvama has 
witl in tho last dteaue jumped from a mcitly local instil ution to 
a national one, taking an im)>ortant part in university ediuatioii 
The list for J901-02 gives tho numocr of studonts at 267 5, and 
tho professors and tutois at 272 Tho property of tho miiveisity 
amounts to ujiwaids of $9,000,000, and tho buildings, 29 in mimbci, 
are situated on piojicrty coveiiiig an area of 66 acres 

Fitc Library — In 1887 the stale legislature enacted its fust 
laws tending to the formation of free libianes, and on 18th 
February 1891 a private body was incorporated called Tlie Irce 
Library of 1 hiladclphia. In October 1892 its first branch was 
starteci, and on 12th March 1894 the main library was opened 
At the close ol 1894 the city councils created a public hoard of 
trustees for establishing a free library, suporseding tho private 
body, and in 1896 appropriated to it $60,000 Tlie appropriation 
for 1902 is $125,000 ^ere is a central library on Chestnut 
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Bit or t, With a cliildroii B flopartinciit and one for the blind, and 
14 branch librantB in remote BtctioiiH of the ci^ In 1901 it 
had 101 travelling hbranoH m active operation The central and 
biaurh libraries on Slst DccomlM)r 1901 contained 239,103 books, 
and the circulation in 1901 was 1,015,687 books, against 632,536 
in 1894 The library lus already received many important gifts, 
among them a spr cial collection of 500 % olumes printed before 1501 

(%inges and Impt ovenmits — The business centre has 
nio\td from its original locality at the eastern end of the 
(ity to the vicinity of Broacl and Maiket Stieets, the 
(t litre of the original city This change has been brought 
about by the remo\al of the courts of law and of all 
(Upartmenis of the city government from the old State 
House or Indejitndenco Hall to the new City Hall, and 
the nmoval of the business ofhees of the Tennsylvania 
Kulroad to ita passenger station at 15th and Market 
Streets Largo ofhee buildings have been eueted in the 
immediate vicinity, and are occupied by banks, trust 
(omjianits, corporations, la^^yers, and other business 
people, leaving 3rd Sheet, tlu old Thieadnccdle Sheet 
ot Philadelphia, deserted and dead Some of the new 
buildings aie **sky scraiieis,’* oiu of them being 20 
storeys m height To prevent the extension of this style 
of building, reeent legislahc ri gives po\iei to the city to 
limit the height of such eie chons A gieat change has 
taken pi ice within the last few years m the conduct of 
let 111 business, and theie are now five immense retail 
dejMirtment stores, where every article for domestic or 
IMisonal use can be purchased, excepting food and dunk 
(which, however, may be obtained for consumption on the 
piemiscs) Among noted improvements are the successful 
ustoration of Indejiiendi nee Hill to its original state, 
thus preserving this fine example of puu colonial archi- 
tieture as it was in historic days, the widining of 
Delaware Avenue along the river front, for one mile 
between South and Viiu^ Streets, fiom between 50 and 60 
feet to a minimum width of 150 Icct, the building of a 
subway under Pennsylvania Avenues for a distance of 
11,000 feet, at a cost of 155,400,000, to do away with 
the passage of the Philadelphia and Heading llailway 
trains along the street This work was begun in 
November 1896, and was ready for use JOth Maj 1900 
It required the extavahon of 1,081,422 cubic yards of 
earth and rocks, and the laying of 183,111 cubic yards of 
masonry Tlie new United States Mint, in tlie northern 
St (t ion of the city, has a frontage of 31 G feet and cost 
^^2, 000, 000 Two now theatres have also been constructed 
on Chestnut Street, one opened in 1901 and the other in 
1902 (e H H* ) 

Philippeville, the fouith seaport of Algeria, 54 
miles north by east of Constantino, on the Bay of Stora 
It 18 connected by railway with Constantine, Batna, and 
Biskra. The surrounding country is laid out in vines, 
and its forests of cork trea s yield valuable products The 
town possesses an archseologieal museum and a Koman 
thcvitre The harbour woiks having been destroyed by a 
stt)rm in 1878, a new and magnificent harbour was com- 
pleted m 1882 From Cajxs Stora on the east a mole or 
bnakwater projects 4592 feet in a west north -westeily 
direction, while from Chateau Vert on the west another 
mole runs out in a northern direction 1312 feet, leaving 
an entrance to the port about 656 feet wide The 
jirotected area comprises an outer and an inner basin 
The works begun m 1870 are not yet completed, but 
will ultimately pnivido a harbour of 1200 acres area 
The tonnage, 195,000 in 1893, had grown to 400,000 
111 1898 Population (1886), 17,653, (1896), 19,615, 
(1900), 20,450 

Philippine Islands, The. — ^The boundary of 
the Philippine Islands, fixed by the Treaty of Pans, is a 


line running from W to E along or near 20* N and 
through the middle of the navigable channel of Bachi from 
118 to 127* E , thence along 127* E to 4* 45' N , thence 
along 4* 45' N to its intersection with 119* 35' E , thence 
along 119 35' E to 7* 40' N, thence along 7* 40' N to 
its mtcrscction with 116* E, thence by a direct line to the 
intersection of 10* N with 118* E, and thence along 
118 E to the point of beginning In the description of 
the northern limits the hne through the navigable channel 
of Bachi governs, as against the statement that it shall 
follow along or near 20 N The cathedral m Manila is. 
in 14 35' 31' N and in 120* 58' 03" E, or 10*^ 27**‘ 
55 6* W of Washington Spanish maps, as a rule, reckon 
the longitude from the meridian of San Fernando, which 
18 6* 12 20 W of Greenwich The date reckoning now 
conforms to European usage Piior to 1845, howevei, 
there was a difference of one day The change was made 
by suppressing the date following 30th December 1844, 
which would have been Tuesday, and calling it Wednes- 
day, Ist January 1845 A careful recount of the islands, 
made in 1889 by the United States Coast and Geodetic 
Survey, fixed the number at 1725, and a remeasurement 
of the land surface gave a total area of 119,542 squaie 
miles The following islands have an area of more than 
100 square miles Luzon, 47,218, Mindanao, 36,237, 
Samar, 5040 , Negros, 4854 , Panay, 4708 , Mindoro, 
3972, Palawan, or Paragua, 3937, Leyte (Leite), 2713, 
Cebu, 1742, Bohol, 1439, Masbate, 1290, Catanduanes, 
680 , Basilan, 350 , Busuanga, 328 , Mannduque, 287 , 
Dmagat, 259, Tablas, 250, Sulu, or Jolo, 241, Polillo, 
231, Tawi Tawi group, 183 , Guimaias, 176, Bunas, 163, 
Siargao, 134, Sibuyan, 131, Culion, 117, Samal, 105 
The coast-line of the Phihppmes measures approximately 
11,444 miles 


There arc twenty three volcanoes m the islands, of which the 
following are more or less active in the Babuyanes Islands, 
Babuyan, Caniigiun (2115 fi ot), and Diphcia , in 
Luzon, Mayon (8978 feet), Taal (1050 feet). Bacon 
(4592 feet), and Bulusau , in Nigros, Caiiloon or MalaBjiina (4592* 
feet) , 111 the island of Gamiguiu, Camiguin (10,824 feet) , and in 
Mindanao, Apo (10,824 feet) andMacaturin Those considered to be 
ovtinct are Cana (3920 feet), Arayat (3506 feet), Maquiling (372^ 
leot), Banajao(73l5 feet), and Isarog (6448 feet), in Luzon , Acudin 
iiig, in Leyte, Magaso, in Nef^ius , Diuata, Calayo, Matutun, and 
Butulan, in Mindanao , and Barangam (8050 feet), on Balut Grandt 
Island, south west of Davao Mayon still continues very active 
After its long continued eiuption in 1881 and 1882 there were niinoi 
disturbances in 1885, 1886, 1887, 1888, 1890, and 1801, none ot 
which occasioned more harm than the erusliing in of roofs in 
noighbouiiiig villages by falling ashes In the eruption ot 1802 
the top of the volcano was lowered by about 100 metres A 
similar eruption occurred in 1891, covering the ground thickly 
with ashes at a distance of 8^ miles from the base ot the 
volcano There followed slight eruptions in 1895 and 1896 In 
1897 occurred the most violent outbreak since the famous one ot 
1814 which destroyed 1200 lives The eruption of 1897 began 
practically without warning on 23rd June, became alarming on 
the 24th, and destruetive on the 25th, ending on the 30th 
Streams of lava completely destroyed the villages of Ban Antonio 
San Ko(me, Santa Misericordia, Santo Nihu, and San Isidro, and 
injured Bigaa, Libog, and the town ot San Fernando The ]a\a 
flow extended more than 7 miles from the volcano to the east, 
one fourth south oast Highways were destroyed, and much valu 
able agricultural land was ruined Two hundred and twenty six 
dead weie recovered The total number of victims will never bo 
known, as the v illage of San Antonio was completely buried A 
rain of ashes extended 100 miles to the east and 75 to the 
west 

The Philippines are noted for tlie frequency and violence of 
their earthquakes A seismic observatory has been established 
by the Jesuits at Manila, and the systematic work 
oaiTied on there and at other points in the archipola§ro aumkM 
has greatly increased our knowledge of the seismio * 
plionomena Palawan and the Calamianes Islands seem to em^oy 
almost complete immunity from earthquakes, while on the other 
hand seismic foci, or centres of disturbance, have been shown 
to exist in the north western mountains of Luzon , in Nuova 
Vizcaya, in the Babuyanes Islands, m the vicinity of Taal 
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Toloano , in the vicinity of Mayon volcano , in the % loimty 
of Ganloon \oluauo , in burigao province, Mindanao , in the 
vicinity of Mount Apo , in the valley of the river Aguean , in the 
vicinity of the volcano Macatunn, and in the neighbourhood 
of Camigmn In March 1892 one of the severest earthquakes 
ever felt in Luron wrought havoc in the pi'ovincos ot Pangasinan 
Union, and Benguet, ruining Binalcnon, Mungaldan, San Jacinto, 
Pozorrubio, Santo Tomas, and Agoo, and more or less sinously 
damaging sixteen other to^ns Other destructive earthquakes 
occuned on 10th Febiuary 1894 in the district of Davao in Min 
danao , on 21st June 189J and 29th Tune 1894 in the valley of the 
Agusan iivoi m Mindanao, ruining many tov\iis , on the 11th ot 
Docombtr 1895, the 8tli ot September 1896, and the 8th of A]»ril 
1897, in the same legion and at Damtan in 1885 In 1897 a 
very dostruetivo seiios ot shocks ruined the town ot Zamboanga 
C onsiderable loss of life was ( aused by falling buildings and l>y 
immonsosca waves, which swept away stiuctures along the shoro 
Serious damagi was done throughout the entiic province ot 
Zamboanga, the south westoin coast ot Mindanao lu gcneial, aiul 
the Sulu Aichipolago A new island appeared at this time oil 
the coast of Boinoo, near Labuan 

Although thcio ha\< been no iiccnt additions to our knowledge 
of the geological foimation ot the Phili])i)mos, much piospLcting 
. lias been done since the Arneiican occupation, and 
neraiM jj^tensivo and rich deposits of copper and gold have 
luen located Iho i»rovineos of Benguet, Lt panto Abia, and 
Bontoc, in Luzon have bei n lound to constitute a mineral distiiet 
of exceptional iichness Picscnt indii ations are that ( opner, coal 
and gold will yield the laigcst if turns, ranking in the oidci 
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named The coals thus far discovcitd in the Philippines are 
highly caibonized ligniUs Tiny burn with little smoke, leaving 
a ckir, white ash free from clinkti Recent analjses have 
1 ohiiltod as follow s — 


Norn of thf df])osits has as ytt Lm u woik»d to any tonsiduablo 
depth S« vtral ol tlu (oal tnlds au Vfi\ ivltUMNt \ aluablo 
mineials aie known to be distribuPd >s lollows 1 u/on, t»)al, 
gold coj)pii had non sulpluu, m irbli , kaolin ( nf induaiK s, 
gold, Maiindiinuc, had, silvci Mindon loil gold, coppti , 
( iiaiay coal Batan, eoal Ra})aiupi foil Masl»»U, cojipti , 
Romblon, niaible Snnar (oal gold '>ibuv m, gold Sctiniui i 
toil , Pamiy, eual, oil, gas, gold eoiqui non Biliian siiljihui , 
I<yte, coil, oil, sulphur, Cdm, coal, oil gas gold htol sihn, 
non Ncliom, coal, coppoi Lohol, p)ld Panaon gtdd Mindiuao, 
toil, gold topprr, platinum Cinnabar has Irui iij)oiUd in 
Panay and Lojte, luit its ixistenei tlurt isdoubtlnl 

A meteorological observatory was istabhslud at Manila by tlie 
Jesuits in 1805 broni small beginnings it hisgiown .. 
into a thoroughly emiipped and admirahlj (ontiuitfd 
institution Iho following figures are tal en iiom its rccoids — 


Plat « 

FjXHti I 
Cajlnm 

Volulilo 
Mutlt r 

Water | AhH 

( alorir 
\ olatilo 
MntUir 

Caloi it 1 
llxtd 
( arboi) 

Pu.l ^ 

Santa Rosa 

57 91 1 

ai 75 

9 2 1 j 1 08 

671 

5r 1 

89 09 

( at id itl 

54 50 

J1 51 

9 00 1 31 

1 100 

504 1 

89 09 1 

1 siHiaiiza 

51 90 1 

37 56 

7 80 2 OS 

10 12 

5S29 

52 1 
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Jun 

l<b 

Miirtb 

April 

M.IJ 

Juiu 

Juh 

AuKUBt 

Stpt 

Oct 

Ison 

]At 

Annual 

Mean teni})cratuio 

77 0 

77 7 

80 4 

82 9 

81 3 

82 0 

80 8 

80 8 

80 4 

80 1 

79 0 

77 4 

80 2 

Ab&oliito m iximum temperature 

93 0 

95 7 

95 9 

99 0 

100 0 

97 0 

91 8 

94 3 

91 7 

91 S 

92 1 

91 9 


Absolut'' ill nimum tt mnerature 

65 1 

61 0 

63 1 

66 0 

71 1 

70 9 

70 0 

09 1 

70 5 

08 7 

61 9 

00 1 


Mean relative liunudity 

77 7 

74 1 

71 7 

70 9 

76 9 

81 5 

84 9 

84 4 

85 6 

82 6 

81 6 

80 7 

7‘| 4 

Mean lainfall (indns) 

1 193 

0 413 

0 736 

1 12 

4 197 

9 622 

14 567 

13 %6 

11 925 

7 516 

J 5 126 

2 1 14 

7 ' ]'’.7 


Ahsoliitf maMinuni tempoiatim ioi the sixteen >eaiK 100 0 
,, nil mm uni „ ,, ,, ,, 00 J 


Tlioro aie three seasons the hot and diy the hot and wet, and 
the cool and diy At Manila the hot and dry iiieludes Mai eh 
Apiil, May, ami often the first half of Juno , the hot and wet, the 
last half of June, Tidy August, Sejitember, and October , and tin 
cool and dry, November, Dteeinber, January, and February On 
the Pin itic coasts ot Luzon, Samar, Leyte, and Mindanao the 
seasons aie loversod, the rams beginning with the north oast 
monsoon WJiilc the observations as to tempeiatuie, lunniditv, 
and amount of rainfall obtained at Manila may ho considered as 
fairly typical of conditions throughout the lowland legions of the 
areliipulago, it should be lemombfirfd that there is gioat inehvi 
dual ddfeionco between the islands /amboaiiga is some 425 
miles farthoi south than Manila, yet it has a cooler climate The 
laiiifall 111 Miiifloio is known to be much heavier than in Luzon 
III the provinces of Benguet, Lciiauto, Bontoe, and Ahia theio 
nio extensive highlands VMth an ohvation of 4000 to 6000 feet 
liaving a maximum tenipeiatiuo of 77 lalir and a minimum of 
45 Observations at Baguio, Benguet, shev/ a mean monthly 
temjuratuif of 05 9 in August, 06 94 m Septernhoi and 67 4 iii 
Octobfi The mean daily vaiiation lor a pfiiod of ninety days 
was only 7 87 J he relative humidity and lainlall aio somewhat 
less than at Manila A highway alloiding conncMon with this 
temperate highland region is lu process of eonstruetion, and the 
preliminary survey for a railway has been eomjiloted T ho Philip 
lunes are often swept by the violent cyclonic stoims known as 
typhoons, winch not inhequently cause he ivy loss ol life and 
property Since 1880 no less than 397 typhoons Jiavf been ft It 
at tlic Manila observatory Twenty per cent ot tin so have 
0 eurred in Sepiimber During Dtffmbei, Janiiarj, l^tbruan 
March, and April they are very rarely felt In May, Tune, and 
July they become ineieasing,ly common In August tluio is a 
falling off in the number, which roaehos its nia\imum in btp 
lember, gradually dot h asing in October and Novembei In the 
famous typhoon of 1881, the vortf x of which pissed ovti Manila, 
an immeube amount of damage was done in the city Two thou 
sand persons lost their lives in Samar and Loyto during the great 
storm of 1897 The tyi>boon warnings sent out from the Manila 
observatory annually wive heavy loss of life and projarty 

Lxtcnsive additions to our knowledge of the I’lidip 
pine fauna have been made by Everett, Platen, White 
head, Kt\y, the Steere expedition (1887-88), and the 
Menage expedition (1890-93) The Philippines, politi 


cilly spe iking, and the Philippines, /oologicilly speaking, 
ire not identic il areas, Balabac, Paliwan, irid 
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the Calamianes being chuacttiiztd by the 
occurrence of numerous Bornean forms vvhieh aie c(»ii 
spicuously absent fioiii the remaining islands While the 
Philippines ire commonly held to foim an t isUrn e\tcn 
Sion of the Indo Mala} in sub region, there is nevertheless 
a large amount of speeializatioii in tlm fiuiia e»f the 
islinds to the eastw ird of the Palawan gioup 

MamrnaU arc bcaiee No marsupials odiii Iht edditatis 
an repnsdiUd b} the pangolin {Mams sj* ?) ot lh( lahiwaii 
gioup III the seas ai( loiiiid the doli>hiii ra( halot, and 
dugong Wild hogs of at least two spieiib ot eiii, and in soim of 
the islands are abundant enough to do coiisiddanlo damage to 
glowing ero 2)8 11k» beautiful axis clttr of Sulu lias a]q»aiditly 
h( (. 11 hi ought tlicro by man Red oi brown rlt t r ot( ui in Jhisilaii, 
Mind mao, loyto Samai, aiitl the CulaimaiitH Islinds Tho 
luimbir ol sjudes and their usprctivf iiugts have not bidi 
satisfactorily deUnnmed In Masliato, l*anay, (jinriiaias, and 
Nfgros tlido 14 a dark toloured Hjxieies marl td vmUi bull Bjiots 
Ihd aio absLiit in Palawin, lawi Tawi, Tablas, Romblon, 
Sibiiyan and Sitpiijor DomostK goats aro abundant, and do 
wlH SlioLp do not tbiiNo in the IowIlikIh, but aio said to 
fbmnsli III tlio biglilands ot Hdip^iu t IIumi»ed cattle an raistd 
oil most of tlic ivlinds Tlu} au killed tor then lltsli, hides, 
and horns, and lifllo atlontion is jiaid to tlioir milk giving 
piojaitifs Tho rhilipjano liorsts an smill, but well lormctl 
and tough Tho water biiftalo, or earaboa, is tbo most iin 
poitant of tho domeslieatod mammalb It oeeiiis in a vsild 
state 111 1 117011, JMindoro, tho Calamianos group, Masbato N<gio , 
and Mind mao, hut the vMld herds are bdioveil to have oiigiiiatui 
fiom domesi Rated animals Tho domesticated watoi bulIaJo is 
sluggish m its inovcnients and will network through tin In at 
ol tho da}, but it is a viondertul swimmer, and niakos its viay 
through tlie worst qiiagmiie with east It is uiintrsally ustd 
as a draught animal and beast ot burden Tbo most inlerestiiig 
of the ruminants is the timarau {JJuhalus miatlorensis^ Ihudt y, 
pociiliar to Mindoio Unlike the water buffalo, it does not batbo 
in water or wallow m mud It is exiromcly wild, feeding by 
night and sleeping by day in tbo densest jungb It sometimes 
charges tho hunter without provocation, and is very dangerous 
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when woundod It attacks and kills tlie much larger wild 
butfalo All attempts td domesticate it have failed A chev 
rotain is found in Balabac The house rat, which has been 
introduced by man, is a common nuisanoo, while mic e occasion 
ally become so numerous as seriously to damage sugar cane and 
rue Squirrels are confined to the eastern chain of islands from 
Hasilan to Samar, and to the Palawan-Calamianos group In the 
southern islands there is a tiny species the si/e ol a mouse 
Very largo flying squirrels arc found in Dalai^an and Mindanao 
Squirrel shrews occur iii the Palawan -Calamiaues group, and 
true shrews at vaiious ]>oint8 in the Archipelago Among the 
Oarnivores may bo mentioned the binturong and an otter, both 
found in the Palawan-Calamiam s group, two civit cats, which 
range throughout the archipelago, and a wild cat of small si/e, 
which has been found in Palawan, Panay, Negros, and I uzon 
Bats are very numerous, and a number of the 8i»ecic8 are 

J xculiar to the Philippines OaleopUhetua and larsiua range 
rom Basilan to Samar, and the former occuis also in Bohol 
In spite of all that has been said to the contrary, but one 
species of monkey (MaLOcua phxhppincMxa,^ Geoff) lias been 
(liseovored in the Philippines It occuis on every island of 
any importance Its flesh is oeeasicmally catc n by the nativi s 
While albino spofimcns of this monkey are not uncommon, 
the jmre white monkeys not albinos, said to inhabit Mindanao, 
arc mythical The laige fruit hats {Vtfropua) occur in immense 
colonies, and aio some times eaten by the natives Lsnecial 
importance attaches to tlu umvpocted discovery by White 
head of a new and jHC'uhur mammalian fauna inhabiting a 
sriiall plateau on the top of Monte Data in northern Luzon, 
at an altitude of 7000 to 8000 foot Specimens of 16 species 
were obtained cmbiacing 6 now genoia (Caliemnmys, Chio 
toniys, Khyiichomys, Batomys, and Carpomys) bight of the 
species wcie new and strikingly peculiar Their zoological 
lolationships are ])robahly with Celebes and with Austialia 
Other discoveries include a ft w new squirrels and bats, and 
tlie occurrence of a lemur {Nycticehua tardxyradua) in TavM 
lawi 

Birda — The islands are as rich in birds as they are imor in 
mamiiials, the total number of spec los rcc ordc d up to 189/ being 
600, of which 825 are peculiar to the Philippines A study of 
their geographical distribution lias demonstrated that the islands 
may be divided into a number of faiily well marked grouns, m 
each of which the buds show a degree of specialization closely 
correlated with divoisity of (nviroiimcnt and completeness and 
probable duration of sejmration from adjacent groups Balabac, 
Palawan, and the Calammues show a very strong Bornean <U 
inont Mindoro stands by itself Luzon and the small neigh 
bouring islands have 61 iwcuUar forms A close relationsnip 
e\ists between the birds of the entire eastern chain of islands 
Numerous genera and some families vNhieh are absent from the 
ceiitial islands range from Luzon to Basilan These genera 
usually have distinct representative spec ir s in I uzon, Samar 
and Leyte, Mindanao, aiiel in some cases in Basilan also Tlie 
reatest difforencos oce ur between Luzon and Samar and Leyte 
he latter islands have 22 pci uliar species 
Sulu and Tawi Tawi belong zoologically to the Philip 
pines but have 12 well marked |)eciiliar spocios, and many ol 
the characteristic Mindanao-Basilan foims are lacking Panay 
Chiimaras, Negros, and Masbato constitute a sliarjdy define el 
aioa, characterized nejt only by the ocouireiice of 80 jiociiliar 
speeies, but by the absence of important genera and even whole 
lainilies roprosentoel in the eastern islaneiH Most of the mam 
mals chaiacteristic of the latter legion are lacking It is a 
< unous fact that Cebu stands quite by itse It, although the width 
of the deep channel separating it from Negros nanows at one 
point to about four miles Cebu jiossesses 9 striking snecies of birds 
not known to exist elsewhere , and lacks many of the character 
istio forms of the central and tastciii islanels 'I ho zoological 
jiosition of Bohol has novel been satisfactorily determined, but 
nil existing evidence indicates tliat it must be grouped with Samar 
and Leyte 

Among the more interesting birds may bo mentioned the 
“mounei builder {Meqapodiua cumtngi^ Dillwyn), which buries 
its largo eggs in the soft sand along the sea beach, or undci 
great mounds of earth and dead loaves, often at a depth of thre e 
or more feet below the surface The young arc forced to dig 
their way out and shift for themselves The eggs are highly 
prized by the natives The jungle fowl abounds. There are 85 
species of pigeons and doves, many of them most beautifully 
coloured and all edible Snipe, plover, turnstones, and other 
shore birds are abundant during the cool season, and herons, 
bitterns, and ducks at all times The birds of prey number 45 
species, of whuh 22 are jhc uliar to the group They vary m size 
fiom a tiny falcon, not larger than a sparrow {Microhierax)^ to an 
immense monkey catcliing eagle {Pttnecopha^a Grant), 

which IS strong and active enough to seize monkeys in the air as 
they leap from tree to tree But two specimens of this remark 


able eagle have thus far been secured There are 21 species of 
kingfishers, 15 being peculiar Of the 12 species of hombills, not 
one occurs outside of the Philippines Frog mouths, bee birds, 
night hawks, and swifts are found in considerable variety One 
of the last {Collocalta troglodytea^ Gray) is of some commercial 
importance, constructing the edible nests so highly prized by the 
Chinese The best nests are obtained on the piecipitous sides of 
the Pehou do Coron, between Cuhon and Busuanga 

Ihcre may also be mentioned 21 cuckoos, 1 cockatoo, 19 
parrots and parroquets, 19 woodpeckers, baibcts, broadbills, 
starlings, orioles, vvenve r finches, laiks, xiuthatehos, 24 beauti 
fully coloured sun birds, and 28 ilowerpeckers, titmice, shrikes, 
swallow shrikes, tailor birils, thrushes, fruit thrushes, fairy 
bluebirds, fiio birds, 42 fly catchers, 4 swallows, and 5 species 
of most beautifully coloured ant thrushes, as well as a large 
number of birds lor which English names cannot be readily 
supplied 

heptiUa and hntrachmna are abundant, but have been little 
studied Pythons occur throughout the group, and sometimes 
attain enormous size There are numerous venomous seipeuts, 
but the mortality from snake bite is low Geckoes may bo soon 
on the walls and ceilings of any house lying lizards abound 
in the forests Lai go iguanas are numerous Their eggs aro 
piized by the natives, and the flesh of one sjicoies, known as ibit 
or jielubid, is highly esteemed Crocodiles are extremely numer 
ouH in many of the sticams, and aro occasionally found in the sea 
along the coasts Specimens have boon obtained measuring 
18 feet in length Land turtles of small size are common 
Very largo soa turtles are often captured by the fisheimon, and 
their flesh is highly ap])ieciatod as an article of food A con 
siderable business is done in tortoise shell Progs occur in great 
variety Ono small species appears in immense numbers with 
the oncoming of the lainy season, and at night the noise of its 
outcry almost deadens other sounds 

J^iHhes — Marino fishes constitute an imjiortant source of food 
supply Some of the frosli water sjiecies aro also largely used 
by the natives, notably the “dalag, whuh is found in the 
paddy fields during the wot season Fishes are more numerous 
and more varied and less well known than arc any others of the 
vertebra tos 

Molluaca — The Philippines are famous for the variety, beauty, 
and abundance of their land molluscs Prosh water and mat ino 
molluscs are also very numerous While most of the species aro 
of interest chiefly to the conchologist, there are a number of 
edible forms which hi Ip to supply the natives witli food The 
shells of Placuna platcntay L , split into thin flat plates and cut 
into small squaies, arc almost universally used in plai e of window 
glass 

The valves of the giant clam {Tndachna) somotimcs attain a 
length of 6 feet and weigh hundreds of pounds Pearl oysters 
aie abundant in the southern waters of the archipelago Pearl 
fishing is an important industry in the Sulu Islanas Iho shells 
of the pearly nautilus are commonly used by the Visayans for 
drinking cups J'rom the great oporcula of certain maiino forms 
liracelets and other ornaments aro carved, while the hard serrated 
edges of other species are sometimes employed in jilace of knives 
for liai vesting iico The land molluscs have been quite thoroughly 
classified, but much still remains to bo done with the maiine 
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Arthropoda aie very abundant and as yet little known 
Shrimps, ciabs, and lobsters form an important soime of food 
supply Mos(|Uitoe8 aie numerous and troublesome in the wet 
lowlands Bics are abundant, and wild honey and wax are 
gathered in i onsiderablo quantities The number of species of 
ants is very large Some of thorn infest dwelling houses and 
Bwanii over the food The termites, or so called ‘‘white ants, 
inflict OToat damage on wooden buildings, often causing serious 
loss Plagues of locusts occasionally rum growing crops An 
insect pest recently almost completely destroyed the coffee planta 
tious of Bataiigas 

The remaining branches of the animal kingdom are abundantly 
represented in tlio Philipoines, but have as yet been little studiea 
I and leeches swarm in tiio damp lowland forests, to the serious 
annoyance of foot passengers The coral beds of Mindanao and 
the Sulu Archijiclago aio of unsurpassed beauty, and Guimaras, 
Cebfi, and Siquijor are completely covered with a thick cap of 
coral hmostono, proving the important part that coral polyps 
have played during bjgone centuries 

Theie have boon no important recent contributions to 
our knowledge of the Philippine flora, and the epoch- 
making work of Father Blanco continues to be 
the standard authority Some progress has 
been made in the study of the wo^s The 
number of species is known to exceed 460, of 
which 385 have been classified Included in this list are 
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numerous very valuable woods suitable for structural pur 
poses, inside finishing, cabinet work, and carnage making 
The largest forests are m Mindoro, Palawan, and Min 
danao, although there are immense tracts m many of the 
other islands Timber forms one of the great natural 
sourcts of wealth m the archipelago, and the exploitation 
of the forests bids fair to become an unportant industry 
Tobacco continues to be one of the most important pro 
ducts Greater care in growing and curing would vastly 
iniiirove the quality Since the abolition of the Govern 
ment monopoly in 1881, large companies have sprung up, 
which at present control the trade Among these may he 
mentioned the Comjmnia General de Tabacos, with a 
capital of $750,000 This concern has 100,000 hectaies 
of land under cultivation, and handles annually 500,000 
ijuintals of tobacco Its Manila factory turns out 
100,000,000 cigars annually, and employs 10,000 labourers 
In 1900 a company called the Cagayana, with a capital of 
$500,000, was formed for the purpose of purcliasmg the 
]>roduct of the Cagajan valley The output of abacA, or 
Manila hemp, increased steadily up to the outbreak of the 
insurrection m 1896 The cotFee plantations liave been 
ruined by a borer which attacked the canes A small 
quantity of coffee is still produced in Benguet, where the 
borer has not appeared 

Fxports of sugar also increased steadily up to 1896 This m 
dustry >\as in 1902 still in its infancy in the Philippines The in 
troduction ot modern machinery and methods of cultivation vill 
enormously increase production Although there are a numbei 
of small Ktcain crushers in Negros and Luzon, much of the cane 
IS still giound between wooden or stone rollers tinned by draught 
animals The methods of obtaining sugar from the jmee arc 
often equally pnmitiio Only a small pait of the gowi sugar 
land 18 yet iindor cultivation 

Rite and swoot potatoes are the staple foods of the natives, 
although Indian corn is now extensively laised m Negros, Cebu, 
and ])arts of Luzon Cacao does admiiably, and properly con 
ducted plantations are profitable There is a steadily growing 
trade in copra and cocoanut oil Peanuts flourish, but are not 
raised to any considerable extent 1 be tiade in indigo has been 
ruined by the Chinese who adulterated the Pluhpjune product 
so that it earned a bad name A led dye obtained fiom sibucao 
(Cccsalpinia SappaHj L ) constitutes an important article of export 
to China and Lugland Ihoie are eleven other woods furnishing 
dyes of more oi less value Sago palms grow abundantly in some 
parts of the archipelago 

The distillation of alcohol from fermented sap obtained from 
the nipa palm has become a flourishing industry The nutmeg 
glows naturally in Cebu and in Laguna piovince, but is not 
an artule of commore c Cinnamon, of rather poor quality, is 
abundant in the foiosts Iho cultuation of pepper is diminish 
ing \aluablo essential oils are obtained from tlio flowers of the 
ilaiigilaiig sainj>aguita and cbampaca There are eleven losins 
of domestic or commercial xaliio Fxtensive deposits of alniaciga 
(damai) exist iii Palawan, Sibiiyan, and Mindanao There are 
also eleven valuable gum resins, of which gutta jiercha is the 
most im])ortant At one time a considerable quantity of gntta 
percha was exported fiom the southern islands, but adulteration 
by Chinese merchants has nearly destroyed the trade 

Cigars and cigaiottos aio the only manufactured articles cx 
ported in any quantity Lxcopt for the cigar factories, cotton 
^ nulls, roiKi walks, carnage and furniture factories, 

fmetureM kilns, pottery ovens, and sugar reflnerks of 

Manila and vicinity, the Philqipmcs have no niauu 
factories of importance, although some ai tides are produced in 
considerable quantity by the natnes at then homes Among 
manufactures of this class may be mentioned dyed cotton 
stufls , beautiful fabrics called “pifla and “jusi, the former 
woven of pineapple leaf fibre and the latter of this fibre mixed 
with silk mattings, bags hats (those of hanibtio being extremely 
light and durable) , patates, or sleeping mats , shoos, leather, 
soap, and other small household articles A considerable amount 
of salt 18 also made from sea water I here is much fine water 
power in the islands, but none of it is at x^resont in use 

The only railway extends from Manila to Da^upan, a distance 
of 122 miles Elsewhere land transxiortation is by means of carts 
Commanl* ^ 5y water buffaloes or bullocks High 

emtioag * many of the islands 

there are none Water transportation is therefore 
employed when possible There are 61 steamers, with a tonnage 
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of 21,300, 49 sailing \ essols, with a tonnage of 5863, and numerous 
small native vessels engaged in the coastdig trade 
Theie is cable communication with Vuroxie by way of Hong 
Kong also w ith Paiiaj , Negros and Cebfi The hue is m pro 
cess of extension to Mindanao, Basilau, and Sulu Mihtaiy land 
hues extend thiougbout Iiizon and connect the most inqioitaut 
towns of Panay, Negros, Cebu, Samar, and Leyte 

Lxxiorts increased sttAdily up to the year 1897, as will 
apiiear from tlu following table — Tratfa 


Year 

Abacii 

( opra 

Sugar 

TuImk ro 

1890 

Plculrt 

riculH 

V iculs 

QiiintalH 

1 012, no 

74 417 

2 160,422 

170,004 

1891 

1 271,091 

24^1,100 

2 (>72 259 

207,166 

1892 

1,581,106 

259,510 

3,900 263 

253 860 

1893 

1,282 938 

183 404 

4 186 9S2 

2 30 6 86 

1894 

1,501,162 

032,2 n 

3 no 202 

100 004 

1895 

1,664,500 

093 671 

3,097, n2 

207,771 

1896 

1,551,786 

607,029 

3 671 024 

219 729 

1807 

1,804,7^6 

811,417 

3 332,0 1 0 

316 712 

1898 

1 58'),212 

261 402 

2 809 661 

175 170 

1899 

1,201,476 

291 322 

1,488,854 

114,261 


The total value of ex})orts for 1894 was 2 ^7, 760, 
for 1895, $3,333,095, for 1896, $3,440,800, for 1897, 
$1,721,450, for 1898, $1,409,605, for 1899, $3,161,284 
The restrictive Spanish taiill on imports remained in 
force, with slight modifications, uj) to the close of 1900 
Since the American occuiiation, the increase in iiiix»ort8, 
not including Government suiiplics, has been extraordinary, 
111 view of the disturbed conditions which have [^rivalled 
The largest annual collection of import duties at Manila 
under the Sxmmsh regime was $4,055,696 in 1896 
Collections fell to $3,516,788 m 1897 lor the fiscal 
year ending 30th June 1900 there was collated 
$8,174,084 The total value of the imfioits lor the 
year was $20,878,666 Of vessels engaged in the 
foreign trade there entered during this year 566, with a 
tonnage of 665,913, and cleared 501, with a tonnage of 
641,975 The entries of vessels engaged in the eoasting 
trade were 3346, tonnage 459,075 , clearances, 3666 vessels, 
tonnage 480,992 Duimg the year ending 30th June 
1901 the inq^orts from tlu United States amounted to 
$4,014,180, and the exports, of whieli vegetable and 
manila fibres wcie valuecl at $4,254,416, to $4,120,289 
The x^orts of entry art Manila, Iloilo, Cebii, Zamboanga, 
Sulu or Jolo, and Siassi 

The purely military government established shortly 
after American occupation was gradually rexilaced by a 
civil administration The le t stalilishnieut of 
civil courts lugan on 29th May 1899, and the 
organization of civil municq>al goveiriments in 
July of the same year Then was no duett intervention 
in the afiaiis of the central govei union t by civilians until 
1st Sexitember 1900, when, by order of the President e>f 
the United btates, the legislative x>ower and the x>ower to 
apjioint and remove civil ofhccis weie taken from the 
military governor and vested iii a civil commission of five 
members This commission was fuitlur charged with the 
duty of completing the organization of civ il govt rnment, 
beginning with the ]meblo8, x>rovinees, and dcxmrtments, 
eventually recommending a suitable form of central civil 
government, and suggesting the time when it sliould go 
into efiect Benguet was the first xirovincc in whieli civil 
government was established by the commission 

The total number of inhabitants is not accurately known 
It has been jilaced as low as 6,000,000, and as high as 
12,000,000 The study of the Philiiqune tribes 
18 in a far from satisfactory state Blumentntt, 
who has written more ac curatcly concerning them 
than has any other author, had never visited the islands 
There are three distinct races — Negrito, Indonesian, and 
Malayan The Negritos are almost universally conceded 
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to bo the disappearing remnants of a people which once 
pojmlatcd the entire archii>elago They are physicsal weak 
lings, of low Btatuie, with very daik skins, closely curling 
hair, flat noses, thick lips, and large, clumsy feet In 
intelligence they stand near the bottom of the human 
sjiecies, and they are apj)irently incapable of any consider 
able degree of civilization or advancement As a rule, 
they ai e to be met with only on the forest clad sides of 
the liigher mountains of Luzon, Panay, Negios, and Min 
diiiio, although in noith eastern Luzon they aie found m 
the lowUnd fonsts near the coasts They live a nomadic 
hie, wandering almost naked through the foiests, and 
sii])sisting on fruits, tubers, and bueh ganu as they can 
kill They aie divielcel into twenty one tribes, vanoiLily 
known as Negritos, Aetas, Buijuiles, and Maiiguyancs 
'Fhe Pliilippine u piesentatives e)f the Indonesian raie 
UK e onfiiH d to the island of Mind mao They are ph> si 
cilly sui>tiioi both to the Nigntos and to the Malayan 
pcophs, king tall and well euvdojud, with high foreheads 
and a([niline noses, and with wavy haii often, also, with 
abundant beards The colour ot their skin is ijuiie light 
Many of tlum are very intelligent They are divieled into 
sixte( n trilx s All of the so aie pagan, and several are very 
waihke The great ma]oiity of tlie inhabitants of the Philip 
piiKs an of Malayan oiigin, although the Malayan race is 
not found pure in any eif the islands, but is every w he ic 
modiliid thiough intcnnamago with othtr peoples The 
ntiinbei of Malayan tribes is forty seven The indivieluals 
comprising them are eif mtdmm size, with straight blwk 
hair As a rnh the men aie laaidless The skin is 
brown, ami distinctly darker than that of the Indonesians, 
though muth lighter than that of the Negritos The iiost 
is short and considerably fiattenod The various tiibn 
show every degiee of social advancement, fiom abject 
savagery to a relatively high degree of civili/^iiou bevtn 
of them are Chnsiiaiu/ecl, seven are Mahommtdan, and 
the reinaindei pagan Although there are far more pagan 
tribes m the Philippines, the seven Christian tnl>es with 
the Mahornrnedans include the bulk of the population, 
as will ajijjcar from the following table — 


Tilbt 

Appwxiniftte Numboi 

loirlUirvcHfUimd 


ul IndivubialM 

(Hqunre hmIhh; 

Vi8tiyans 

2,601,000 

28,100 

lagdlogH 

l,00d,000 

16,380 

liu ols 

618,111 

0,900 

lloeaiios 

441,780 

6,170 

Pan,^asiiiaiis 

865, BOO 

1,950 

Painpangas 

837,900 

1,950 

C agayaus 

166 800 

11,050 

Malioiinmdans 

208,000 

12,860 


6, $61,091 

81 200 


These liguies aic only appioximate The number e>f 
inh ibitants comjiosing the wild tubes is still more a mattei 
of (onjeeturo, but e m hardl> exceed 2,500,000 Of these 
latte i jieoples it ma} be saicl that, wink in my of them are 
pacilu and haiinh ss when well tit ate ci, not a few arc 
vitious Ik id hunting is juactised by st^e^ll of the 
North Jm/on tiibc'^, wmie of which are t\cn accused of 
occasionally indulging m cannibalism Serial of the 
tubes piaetise jiolygani}, and the taking anvl ktejung of 
slaves IS not urn ommoii Human satrifites ue piaetised 
by at least two of the Indonesiin tubes m Mindanao 
The numbei of Americans in the islands was estimated 
at 6b,700 in Dttemhei 1900, me hiding an army of 2219 
olhetis and CO, 480 men The Chinese at tins time were 
estimated at 70,000, Spanish at 1000, British at 250, 
Japanese at 175, Germans at 125, Swiss at 90, Iiench 
at CO, Portuguese at 10, Belgiuis at 25, Italians at 20, 
other nationalities, 30 (d t w ) 
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lluiory — The history of the Philippine Islands shows 
that nearly the whole period of the 327 years of Spanish 
dominion (1571-1898) was one of continual 
strife and discord between the clergy, the mill- 
tary and civil power, and the natives The 
perpetual stiugglo for supremacy between the Crown 
ofheers and the monastic orders, the immorality of the 
clergy, the feud between their respective communities, 
the constant inflow of penniless Spanish adventurers anci 
the venality of the ofiicials, brought both laymen and 
ecclesiastics into lasting contempt among the natives 
The government of the islands was inspired by the monks, 
and was bised ein the theory that the natives should for 
ever be legaided as minors Iducatiem was entirely in 
the hands of the friars In the course of time many 
natives i((]iined com]>arative wealth, the best education 
whieh the colony afioidtd, and a taste for luropcan com 
forts The natuial conseiiuence was a desiie to thiow off 
the absf)lutLly dominant tutehge e)f biiam, and paitieipate 
in the administiatioii lo this end theie were frequent 
usings, Ruppiesseel by the Spaniards with a seventy the 
leinemhranee e)f which was preserved fioin generation to 
geneiation In 1812, cluimg the enforced abbcnet from 
Sj>ain oi King I erdmand VIJ , tlie famous Cortes de Cadiz 
was established This pailiament, extremely democratic 
in its eomposition, resolved to impose a eonstitution on 
the king when he should letuin The constitution was 
to inelude direct representation of the colonies — indeed, 
delegite s from each dtiJtndency (including the Philippines) 
were invited to Cadiz and took pait in the delibeiations 
This ray of political sunshine for the Iilipinos lasted, 
howevei, but a short wlnle, leir, em King Fcidinand’s 
utiiin, reaetion set in, and the pioceedings of the Cadiz 
]>arliament weie anniilhd But the desire foi libeity 
lived on On tlio othei hand, the tyranny of the Spanish 
clergy increased as they found themselves face to face 
with an ever-growing body of enemies Lack jiansli 
had, in its fiiai incumbent, a seciet Government agent, 
til rough whom men were suddenly wrested horn their 
homes and depoited to distant islands without tiial 

3 he de])Ositi(>n of Queen Isibella II in 1 8 G8 brought 
again into powei the democratic political element m 
Maeliid, and in 1869 it was decreed that a ccitain measuie 
of partidpation in the enil governmtnt should be aeeordeel 
to the Iilipinos, by the loimatioii of a native council to 
eo ojKrato with the goveinoi geneial TJu (ouueillors 
well indeed nominatid, but the holies thus lai'^ed were 
onu mon thwarted by ultra conservative influences, and 
the disipjiomtment served only to fan the flame of dis 
eontent 3'he Iilipinos then eonecived i new jdan 
Ace 01 ding to those decrees oi the Couneil of Tieiit which 
(It lino the status ol the itgular ckigy, the siniecs of a 
monk in any colon} were limited to mission w oik Ills 
duty ended when theie were no more conveits to be made, 
and he could only temporarily aet as meuiubeiit when 
there was no seeulai clergyman available In 1871 — 
thiee centuries after the coiujuest- tlie emly unconverted 
natives were the aboiigiiial mountain tubes and the 
Mussulman inhabit iiits of Mindanao Therefoie the 
natives, charnjiioiud by a certain lather Burgos, agitated 
for the fulfilment of the Council of Tient decrees whereby 
the incumbencies in C3instianiz( d villages should lie held 
by the secular eleigy Filipinos had for generations 
lieen ordained in the piiesthood, and parish cumeies were 
actually held by them The real urn of the natives was 
to dimmish the powei of the rcgulai clergy, whose com 
munities were, in fact, strongly organized secret soeitties, 
eatli one extremely jealous of the other, but ever ready 
to join issue against any Filipmo movement In 1872 the 
fnars took the initiative in bringing matters to a crisis. 
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Through their <4ecrct agents a pretended plot was con 
cocted, and the native gariison at Cavite was induced to 
mutiny The priests immediately presented a bill of 
indictment against the richest, best educated, and most 
influential Philippine born families in Manila The pro 
scribed persons, accused of treason, were the leaders oi 
that class which aspired to national manhood It was the 
object of the friars to banish this class, and to secure to 
th( luselves the incumbencies in perpetuity They succet ded 
ttmporarily, for the flower of the Philippine born popula 
tion was dejiorted to the Ladrone Islands, whilst bather 
BiirgO ‘1 and three other native priests were ]niblicly 
ganotted, and the native ckigy wore foimally declared to 
be thenceforth incompetent to have the (ure of souls 
Steamer and telegraphic communication, both opened 
about the same time, may be said to have marked a 
new eri in the Philippines, by bringing them more into 
harmony with the eonditions of neighbouring eolomes 
The improved travi lling facilities eame at the time wht n 
intolligtnt natives weie most anxious to flee from monastie 
tyranny Some crossed o\ei to Hong Kong , others travelled 
to Simin, where, under the republic, they found sympathetic 
lisb ners The tragedy of 1 S72 give birth to revolutionary 
notions, and Philippine cominittei s were founded at Madrid 
and Baiceloni Steamers brought the Madiid newspapers 
to n itivcs who hitherto had but a vague notion of European 
afiaiis Filipinos, too, began to return with new ideas from 
buropc The most distinguished of these returned native 
scholirs was the late Hr llizal Born in Calainlia and 
cdueited in Manila, lu was sent to bnropo at an early 
a< 5 o to complete his studies After gaming the degrees of 
Doctor of Medicine and of Philoso])hy, he published, among 
othti works, Ills Noh me ianqctt — i sarcastic exposition 
of the immorality of the friars, written in the form of a 
romance He returmel to the islands, and disputed the 
Dominican oidei’s tith to lands actually m their posses 
sioii in Laguna province He became the arch foe of 
the friars and the idol of his own countrymen To escipe 
the monks’ vengeance he returned to Furojie , but in lh92 
ho received assinances fiom Governor General Despujols 
that he might c liter the islands and remain there at liberty 
On Ins arrivil at Manila his enemies produced certain 
seditious leaflets, alleging that they were found in his 
luggage He wis therefore arrested on a charge of 
treason The friais impoi tuned the governor general for 
his life, but the general persistently refused their demand, 
and met the case half way by banishing liizal to Dapitan 
m Mindanao Incensed by the failuie of their plot, the 
friars’ relations with the general became so strained that, in 
accordance with precedent, the procuiatois of the religi 
ous communities in Midi id forthwith obtained the recall 
of Governor (Toneral Despujols after only eight months’ 
service Meanwhile a reform party, initiated by Dr Kizal, 
was organized under the title of Liga Filipina Its object 
was to procure, by pacific means, several reforms in the 
government of the islands, the chief of which were (1) the 
expulsion of the fiiais, and (2) the withdrawal of the 
goiernor general’s arbitrary power to deport Filipinos on 
his sole authority The new governor general, Bainoii 
Blanco, was, like Despujols and many of his other prede 
cessors, a humane man at heait, but he could do no more 
for the Filipinos than hold in cheek the most tyrannical 
schemes of the clergy The banishment of Kizal convinced 
the reform party that peaceful endeavour to procure rc forms 
was futile A secret organization known as the Katipunan 
was therefore started to secure reforms by fore e of arms 
Each member enrolled was bound by the ancient ‘‘blocxl 
compact ” An incision was made in the arm, and with 
the blood which flowed therefrom the roll of mombtrship 
was signed In 1895 the friars suspected some movement, 
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and consequently between the autumn of 1805 and August 
1806 many hundreds of natiios werfe banished 

The Katipunan Iciiders were com]>leting thtir i»laiis for 
ojien warfaie, when the whole conspnaey came prtinatuuly 
to light through a traitor This man divulged the sc cit t to 
his wife, who (in August 1890) went to lather Mariano 
Gil, paush priest of Tondo, ind levtaled the whole plot 
The next diy about 000 of the most ]>roiniiunt bilipinos 
weie lodged in prison Iho dr iw bridges of the walled 
city were put in woikiiig oidci, and tre^ops wen stitioiud 
along the approaches News ( uiic shcjrtly that 
the insnigents had attic ked tlu < i\il guaid about 
till CO miles outside tlu (it> ]S tlivt Luvalry w is 
sent there at oncc% and tlu insui gents Ikd A week later 
some hundreds of msurge uts suddenl> atluhcd tlu ])Owd(i 
magazine at Sin Tuan del Monte, about thuc miles from 
the city Troops were quu kly on tlu spot the insui gents, 
who weie completely routed, left about fight> ele id on the 
fielel, and fled iii eonlusion towuids the I’asig nvei Many 
were shot dead in attempting to cross the iiver, whilst tlu 
rest were pursued lor miles Foui ehu ts were taken 
prisontis, and subsequently executed in Manila This 
was the lust of the numerous executions winch took jdiec 
ill over the colony I'andacan, Fasig, anti several other 
jianslus in the neighbouihood of the capital weio un 
suecessfully attaeked by the insurgents duiing the follow 
mg da}s Ten da^s aftei the plot was disc ()\t re d Manila 
aiiel live other provinces weie olheially ]uoclamitd m v 
stito of siege Insurgents weire assembling in great 
numbeis ncai Miriquiiia , Euie>pt ms, Chine se, and natives 
flocked into the city News emu tint the whole province 
e)l Cavite was m revolt S m Iloque w is in insurgent li inds 
The insurgents concentrated all then encigies iqum Cxvitc 
jiroviiice They dug a trciuh about a mile south of the 
neck of land on which Cavite iiscnal is situated lo 
defend the arsenal the Spam u els established a caiiq> at 
Dalahican, which was lield by the 72iul \isa>a (native) 
regiment and Spanish volunteers undti Gential llios 
From this t imp the Spanish foiees made a sortie, but 
were diiven back with great slaughter Theie was a 
general call to arms, and volunteers we re enrolled Several 
villages were in the hanels of the insurgents, and, einboIeJone d 
by their success at Dalahican, they sei/eel a convent in the 
centre of Cavite province, fortified and provisioned it, and 
for several weeks repulsed the? attack of tlu Spanish troops, 
until at length artillery wis brought into action, when 
most of the besieged eflected then eseajie It was now 
that Lmiho Agmnaldo came to be known as the insurgent 
commander in chief 

The difficult position of the Government was taken 
advantage of by the revolutionary chiefs General Blanco 
had extiemoly few European troops at his disposal, and 
many of these were in Mindanao Transpoits were at 
once despatched to bring them to the cajutal It was 
doubtful how far native troops could be trusted against 
their own countrymen Keinforcemcnts weie soon on the 
way from Spam, but the de minds of Cuba had aheady 
depleted the Peninsula of the best lighting material 
Most of the tioops sent out to Manila v\cre of weak 
physitiue and without military training By those who 
understood Uast the tnio position Blanco was bhnud 
for his apparent lethargy There was constant friction 
between him and Arehbishop Nozalcda, who iiigcd the 
immediate adojition of bloodthirsty measure s , but as 
Blanco dtelined to be led by the arclibisliop, he was 
recalled, and in December 1800 General Polavieji 
arrived as his successor, with Geiieial Lachambre as ehiei 
of stajf Before General Blanco kit he released Dr 
Kizal and allowed him to go to Spam, but tlu friars 
caused a cablegiam to be sent to arrest him Kizal was 
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therefore sent back, a pnsoner, to Manila, yvhere he was 
txecuted by Polaviej^^s orders m December 1896 

The reinforcements now numbered about 16,000 men, 
and Lachambre took the held in Cavite with energy, 
whilst Polavieja hold in check the insurgents north of 
Manila After rejxjated encounters m Cavite province, with 
great slaughter to the insurgents and no inconsiderable 
losses on the part of the Spaniards, General Lachambre 
succeeded in practically quelling the rebellion m that 
}>rovince, whilst General Jaramillo rendered effective 
service in Batangas province Lachambre was then 
dispatched north, where the insurgents were in amis all 
over the provinces of Bulacan, Pampanga, and Nueva 
Fcija Numerous small battles were fought, those of any 
iinjiortaiice being Aliaga and Cabanatuaii The insurgents, 
louted everywhere, quietly leappcaied in other jdaces 
An attack was made on Bolinao, and the cable station vias 
threatened, but troops arrived just in time Aguinaldo 
jiersonally operated in the ])i<)vmLe of Bulacan, making 
tiequent raids on the Spaniards and then retiring to his 
mountain fastness No definite progioss towards a finish 
was being made by cither jiarty Polavieja^s demand for 
more troops having been refused, he tendered his resigna 
tioij on the ground of ill health, and was succeeded (spring 
of 1897) by General Primo do Rivera, who l>ad been 
governor general of the colony sixteen years previously 
Rivera was already jiersonally acquainted with the leading 
Inlipmos Arising in (\bu city had been quelled by a 
gunboat, hostilities continiud elsowheie in an indecisive 
manner, and the w(t season (middle of the year) had fully 
set in, making operations extremely difficult A certain 
Paterno volunteered his services to l^rimo de Rivera to 
negotiate peace, with the result that Agmnaldo agreed to 
quit the islands with thirty five of his chiefs on the undei 
standing that the Spanish Government would pay them 
an indemnity of $1,J()0 000 and introduce ceitain reforms 
C'^oiisequcntly, on the 23rd December 1897, Aguinaldo and 
his colleagues left for Hong Kong 33ie “Treaty of 
Biacnabato” in whicli it is said these conditions are set 
foith IS of doubtful existence However, according to 
agreement (verbal oi written), a first instalment of 
$100,000 was ])aid to Aguinaldo The Madrid Govern 
ment having refused to confirm the terms of peace, 
further payment was susjiendcd As soon as Aguinaldo 
and his party were safely out of the colony, the peace 
rejoicings in Manila were followed by the iicrsecution of 
all tliose who were known to have sym})athized with the 
movement The prospect of reform was as remote as 
ever, and other chiefs took the field in northern Luzon 

When hostilities l)ctwooii America and Spain broke out, 
on the 23rd April 1898, there was already an American 
fleet 111 Far Eastern waters, which, under the 
spmaiBb command of Commodoie (afterwards Admiral) 
^meticma arrived in the Bay of Manila on the 1st 

of May, and totally destroyed or disabled the 
Spanish fleet J3twey demanded the surrender of the 
city, which was refused Cavite was at once occupied 
by the Americans, and Dewey awaited reinforcements 
of troops before attacking Manila Shortly afterwards 
Aguinaldo and his party, at their request, were brought 
to Cavite in an American transport by Dewey’s per 
mission 

With the approval of Dewey, who allowed arms to be 
supplied to him, the rebel chief at once set to work to 
collect his forces, and with 30,000 men renewed the 
campaign against the Spaniards, harassing them on all 
sides, until practically all Luzon, excepting the city of 
Manila and the suburbs, was at his mercy About 
11,000 S|)ani8h prisoners (soldiers and civilians) fell into 
the rebels’ hands At the same time reliel emissaries 
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were despatched to the southern islands of Panay, Negros, 
and Mindanao to raise rebellion against the Spanish 
forces commanded by General Rios Many encounters 
took place, but the Spaniards held possession until the 
treaty of peace was signed in Pans The Amencan 
reinforcements had already arrived, and on the 1 3th 
August, after a show of resistance, General Augusti (the 
successor of Primo de Rivera) surrendered the city of 
Manila The capture of Manila coincided with the 
signing of the peace protocol at Washington 

Aguinaldo chafed at the refusal of the American 
commander. General Otis, to allow his troops to enter the 
city, and still more so when he was ordered to remove 
hi8 camp farther away from the Manila suburbs The 
fate of the islands was in suspense from August 1898 to 
February 1899, and during this period of abeyance the 
hilipino army remained quietly under arms, repudiated 
as a factor by the Americans During this interval 
Aguinaldo went to Malolos, proclaimed the Philippine 
Republic, formed a ministry, presided over a parliament 
of deputies, and issued a new constitution The American 
authorities were invited to attend, but did not do so 

The treaty of peace between America and Spain, by 
which the Philippine Islands passed into the hands of 
the Americans, had been signed in Pans on the 10th 
December 1898, but it was not until Gth February of the 
following year that the treaty was confirmed by the 
American Senate On 4th Itbruary, however, hostilities 
had broken out between the American troops and the 
Filipmo army The next day the contending forces 
met at Paco, a Manila suburb, where the Filipinos were 
defeated with heavy loas The American troops, 
following up the retreating enemy, drove them 
out of Malolos and San lernando into Nutva 
Ecjja, and then withdrew to Manila A call 
for troops brought the total American army of occupation 
up to about 00,000 mi n 

It 18 unnecessary to trace in detail the gradual conquest 
of the isluids, oi the hundreds of engagements, often 
small, between the rebels and the Ameneans, especially in 
the islands of Luzon, Panay, Leyte, Negros, Saniai, and 
Mindanao Owing to the nature of the eountr}, the 
climate, the want of roads, and the fact that large parts 
of the islands had never really been subjected by the 
Spaniards, the war was prolonged for from two to three 
years The FiliiJino foices were gradually disorganized 
and dispersed, and with the capture of Aguinaldo, 23rd of 
March 1901, and later of his successoi as commander m 
chief, Malvar, the resistance became little more than that 
of guerilla bands, and by July 1902 these bands seemed 
to have been largely captured or emshed During all this 
time the islands were under military government, but 
( ivil government was gradually introduced as fast as the 
different islands or jirovinces were conquered 
During the first year of the war a civil com 
mission, undei the presidency of Dr fechurman, 
was desjiatched to Manila by President McKinley 
to inquire into and report on the state of affairs In 
Februaiy 1900 a second commission for perfecting the 
civil government was appointed, consisting of Judge W H 
Taft, Professor D C Worcester, General L E Wright, Mr 
H E Ide, and Professor Bernard Moses According to 
the instructions of the President, “that part of the power 
of government m the Philippine Islands which is of a 
legislative nature is to be transferred from the military 
governor of the islands to this commission, to be there- 
after exercised by them in the place and stead of the 
military governor Exercise of this legislative authority 
Will include the making of rules and orders, having the 
effect of law, for the raising of revenue by taxes, customs 
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duties and imposts , the appropriation and expenditure of 
public funds of the islands , the establishment of an educar 
tional system throughout the islands , the establishment of 
a system to secure an efiicient civil service , the organiza 
tion and estabhshment of courts ^ the organization and 
establishment of municipal and deiiartmental govern 
ments , and all other matters of a civil nature for which 
the military governor is now competent to provide by 
rules or orders of a legislative character ” On the 1st of 
September the commission assumed its legislative powers 
Its first Act was to appropriate one million dollars for the 
construction and improvement of roads Another early 
Act provided for the imjirovcment of Manila harboui at 
an exfiense of three million dollars It was hoped that 
the harbour work would be completed in two years Other 
legislation enacted by the commission provided for the 
organization of bureaus and departments of the central 
Government, the creation of municii>al and provincial 
governments (of the latter, thirty-four were established 
between February and September 1901) , the passage of a 
general school law, under which 1000 American teachers 
were brought to the Philippines, who, with the help of a 
much larger number of Filipino teachers, started schools 
in 500 different towns, attended by over 100,000 pujnls , 
the organization of a judiciary, with courts culminating in a 
bupieme Court of sevtn members, four Americans and three 
Iilipmos, the establishment of a provincial constabulary 
of 5000 men, which led to the rapid disappearance of 
ladronism , the adoption of a new tariff, the extension of 
the postal system , the enactment of a code of civil pro 
ceduro , the establishment of a bureau of forestry, a health 
chpaitmeiit, and an agricultural buieau , and the enact 
laent of what were known as treason and sedition laws 
On the 1st of July 190J President Koosevelt signed a 
new and important Bill for the civil government of the 
l^hilipjunes Under this Bill a census was to be taken at an 
early date, and two years thereafter, should jicace prevail, 
a legislative congress or assembly was to be authorized 
The upper house of this assembly was to consist of the 
present commission of five Americans, with three Filipino 
members added, large powers being given to it through its 
control over appointmtnts and salaries As the majority 
was composed of Americans, no legislation hostile to the 
United States was possible The lower house was to consist 
of members elected by property owners or persons who can 
speak English or Spanish The Bill authorized the sale of 
the public domain in not larger lots than 2500 acres to any 
one jierson, and also the purchase of the land belonging to 
the hated friars On the 4th of July President Roosevelt 
abolished the office of military governor, the military 
forces being largely recalled, and the part remaining being 
made henceforth subordinate to the civil authorities He 
also granted a general amnesty to all rebels and political 
prisoners who would take the oath of allegiance to the 
United States The most important question remaining 
was that connected with the owueiship of land by the liiars 
The four orders — the Dominicans, the Augustin lans, the 
Recoletos, and the Franciscans, none of which admit the 
natives to membership — were the owners of 400,000 acres 
of land, largely the best land in the islands, half of which 
are near Manila No rents had been collected on these 
lands between 1896 and 1902 Through all the years of 
Sjiamsh government the friars were the real rulers, and it 
was oiiposition to them that caused the rebellion of 1896 
It was the object of the commission to buy out the friars 
as landowners, and to substitute for them as spiritual 
leaders American secular priests With this object in 
view. Judge Taft proceeded to Rome in July 1902, and 
negotiations were in August 1902 progressing on the 
subject, the belief of the members of the American com 


mission, as well as that of all other authorities, being that 
the removal of the f liars was of the utmost im].x)rtance for 
the peace and progress of the islands (j F* ) 

Philippopolis, the cajutal of eastern Rumelia, 
principality of Bulgaria, finely situated in the midst of 
picturesque granites eminences on the Maritza, 96 miles 
east-south east of bofia and 97 west north west of Adrian 
ople Having eommumcation by rail both with the port of 
Sedeaghatch on the Me diU i ranean and that of Bourgas on 
the Black Sea, and bung situated in i umarkabl> feiiile 
country, it has now lieiome tin duet comintuial ctntn ot 
southern Bulgaria, and is the seit of both a Gieck uid a 
Bulgarian archbishopric The residences of the richer 
Greeks and Bulgarians occupy the 81 o}ks of the largest 
eminence, the Djambaztep^, m the cintu of the town, 
between it and the Nobtt teja, from the summit of which 
there is a magnificent view ol the town, is tin Armenian 
quartei , near the bridge over the Mantza is the poorei 
Turkish quarter , and south wt st of the Djambaz tepe theie 
is a suburb of villas On the Bounardji td^pe a nionunu nt 
has Incn erected by the Russians in commtmoi xtion of the 
war of 1877, and near this is the new palace of the piinee 
of Bulgaria The Sihubtipe is crowned by a cloik 
tower Not far from it are the beautiful Exhibition Paik 
laid out m 1892, and the fine Djournaia djanii Mosque 
Near the M intza are the remains of the aneient Konak of 
the Turkish pashas, tlie imblm park foimed by the Russians 
in 1877, the gyninasium, and the new Gicek cathcdial 
The town has a large eornmeree in rici, attar of loses, and 
cocoons, other expoits being eorri, wine, tobacco, alcohol, 
anti hides Population (1892), 96,013, of wlmm the bulk 
were Bulgarians, Tuiks nuiubeiing ibout one sixth and 
Greeks about one ninth, the remaindei being Armenians, 
Jews, Tziganes, and Bohemians, (1900), 42,819 

Phlllimore, Sir Robert Joseph, (iBio^ 

1885), British judge, was the thud son ot the well known 
ecclesiastical lawyer, L)i Jo8e])h Pliillimore, and wasboin at 
Whitehall, 5th November 1810 J due ated at Westminster 
and Christ Chuieh, Oxford, where a lifelong friendship 
with Mr Gladstoiu commenced, his first appointment was 
to a clerkship in the Board ot Gontrol, wl ere he leinained 
from 1832 to 1835 Admitted as an advocate at Doctois^ 
Commons in 18 39, he was calletl to the Bar at the Middle 
Temple in 1841, and rose very rapidly in his profession 
He was engiged as counsel in almost every case of iniport- 
anco that eame before the Admiralty, Probate, or Dnoree 
Courts, and became suceessivily Master of faculties, 
Commissary of the Deans and Chapters of bt Paul s and 
Westminster, Official of the archdeaconries of Middlesex 
and London, and Chant ollor of the dK>ceses of Chichester 
and bahsbuiy In 185 3 he i nteied Pail lament as member 
for Tavistock A moderate in politics. Ins energies weie 
devoted to non party measures, and in 1854 he mtroclueed 
the Bill for allowing vtt>d vocc evident e in the Leele- 
siastieal Courts He sat for Tavistock until 1857, when 
he offered himself as a candidate for C^oventry, but was 
defeated He was appointed ludge of the Cinque Ports 
in 1855, Q C in 1858, and Advocate General in Admir 
alty m 1862, succeeding Dr Luslnngton as Judge or 
Dean of the; Court of Arches five years lab r Here 
his care, patience, and courtesy, combined with unusual 
lucidity of expression, won general respect In 1875, 
in accordance with the Public Worship Regulation 
Act, ho resigned, and was succeeded by Lord Penzance 
as Dean of Arches When the Judicature Act came into 
force, the powers of the Admiralty Court were transferred 
to the High Court of Justice, and Sir Roliert Phillimoro 
was therefore the last judge of the histone Court of the 
Lord High Admiral of England He continued, however, 
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to 8it 08 judge for tlie new Admiralty, Probate, and Divorce 
Division until 1H8 5, ^'^hen ho resigned In literature Sir 
, rt will be runoinl)ert d for Ins hcrle$ia$t%c(il Law of the 
(liuroh of Ltifjland, a book wliuh still holds its ground, 
for hiK VimivvenUirxt^ on Internattonal Law^ and for hm 
trinsUtion of Lissmg’fl Laoroon He married in lHt4 
(’harlottc Anne, daughter of John Denison of Oftsmgton 
II ill, Newark Hi was knighted m 1862, and created a 
baronet in 1881 He die.d at Shiplake, near Henley on 
'Ih lines, 4th February 1885 His eldest son. Sir Walter 
(} I’hilliinore (b 1845), also distinguished as an ecelc 
sustnal and oelmiralty lawyer, became in 1897 a judge of 
the J ligh Court 

Philllpolls. See OuANOK River Coiony 

PhlllipSy W01ICI0II (1811-1884), American orator 
anel reformer, was born in lloston, 29th November 1811 
Ills father, John Phillips, a in in of wealth and iiiHuince, 
was a graeluatii of Hai\ird (\dl<g< in 1788, and be^eame 
Slice (ssi VC ly “town aelvoe ite anel publie prosee utor,” and 
in 1822 first nn>or of Boston, then recently made into a 
city Wendell 19nllips lumse If attended the public Latin 
sehool, entered Haivirel (^>ll^ge3 before ho was sixteen, 
anel gi idiiated in 18 U m the suno cliss with the histonan 
Afejtley Both of them Ixlongtel emphatically to the 
unstoeraey of Boston, and it is lecordoel that Phillipa 
was the oidy man for whom the family carriage wis 
h ibitiially se nt out fieun Boston to CSiriibi lelge on Saturday 
morning that ho might speniel Sunday at home He 
graduated at the Hirvaid Law Sehool in 1814, anel was 
admitted to the Bar m Boston Ho soon carno under the 
iiiflueneo of the anti slavery movement, witnessing in 
1815 the mobbing e^f Garuson In 18 37 a him ting 
wis e libel at banoiul Hall, to e xpre^ss the sentiments ot 
th( Jitople on the mureb r of Mijah P Love joy, it Alton, 
Illinois, for defending his ]uess from a ])roslaveiy mob 
In the course of the meeiting a sjieteh was nude in 
o]»position to its gcneial <un<nt by Tames T Austin 
Attorney Ooncuil of the stato, wlio said that Love joy hid 
dieHl“asthe feml elieth,”and eompued his muidcnrsto 
tlin nun who threw tlm tea into Ihiston harbour duung 
tlio Arne 1 lean He volution 5’ho s])oefh seMined likely to 
elividej the audience, when Wonelell Philht)8 took the 
pl itform “ When T hoard,” he said, “ the gentle man lay 
ilown principles which placed the murdere'rs of Alton siele 
by side with Otis and Hancock, with Quincy and Adams, 
I tliought these pictured lips [pointing to thoir portruts] 
would have broken into voice to rebuke the recreant 
American, the slanderer of the dead” This apfieal not 
merely dotermme'el the suntiiiiont of the meeting, but it 
gave Wonelell Pliillnis his farst fame and determined his 
earee r Although loving his profession, and this especially 
for the opening it gave in the direction of public life, he 
practically steippe^d outside the sphere dearest to young 
\inerieans, aiul lived henceforth the life of an agitator, or, 
hk( his father, that of a “public prosecutor ” Accepting 
unhesitatingly the leadership of Garrison, and becoming 
like him gradually a disumomst, he lived essentially a 
platfoim life, interested in a variety of subjects, but Inst 
and chielly an abolitionist lit was not, however, like 
bis great leader, a non resistant, noi was lu^. on the other 
hand, like lohn Blown, l>orne on by 11 resistible nectssity 
to overt action Nor did Im fiiul, like his itllow worker, 
'riu^odoro P ulcer, the time to ketp up his scholarship and 
lead in part the lift of a stiuknt Lilly study and ti'a\el 
liad indeed ^ui in she d lam v\ith almiuiant material for 
rlutoucal illustration and ht was also a gieat reader of 
ntwspa])er8, but lu used to s<iy tint he knew in his whole 
lite but one tiling thonmghly, namely, the history of the 
hnghsh Revolution, and there wtro few occasions when he 


S— PHILLIPS 

could not draw from it the needful illustration. His style 
of elotjuence was dirwt and brilliant, but eminently self- 
controlled Ho often surprised his hearers by the quiet- 
ness of his beginnings, and these were very often the 
speeches which turned out most brilliant and most irresist- 
ible ere the close He may bo said to have intnxluced the 
direct and lolloquial manner upon the American public 
platform, as distinct from the highly elaborated and often 
oinatf stylo which had been established by Ldward 
hveiett noi has there ever been a reversion since his day 
to the more ai tifiei il method He was capable at times, 
IK vei till less, of highly sonorous periods with superb 
(lima\e.s, ^et liis favourite style was the convei sational 
His logK, while ne\ti obtruded, was raiely at fault , but 
he love d tin Hash of the rapier, and was never happier 
than wIku he hid to face down a mob and utterly foil 



Wendell Prillipa 

(From a photograph hy Sarony New York ) 


it by sheer superiority in fencing The two volumes of 
his speeches, as edited by Mr Rcd])ath, were fortunately 
made from verbatim reports, and they wisely enclose in 
parentheses those indications of favour or dissent from the 
audience wine h transfonned so many of his speeches into 
exhibitions of gladiatorial skill He was a tribune of the 
p( oplt , associated unflinchingly not merely with the un 
popular, but — which is sometimes more difficult — with the 
unpohshtd always carrying about him not merely a 
certain Roman Iriok, but a patrician air After slavery 
had falle n Phillips associated himself freely with reformers 
occupied in otlur paths, herein separating himself from the 
othei patncun of the movement, Fdmuiid Quincy, who 
always frankly said that after slavery was abolished there 
was nothing else v\orth fighting for Phillips was not 
always the best judge of character, and was sometimes 
allied in those movements with men who were little more 
than demagogues But the proof he gave by his transfer of 
energies that the work of reform was never quite finished 
—this was something of jieculiar value, and worth the risk 
of some indiscretions The life of a reformer did not m 
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Itself make him thoroughly happy , he chafed more and 
more under its fatigues, and he always felt that his natural 
place would have been among senators or ambassadors, 
but he belonged essentially to the heroic type, and it may 
well have been of him that Emerson was thinking when 
he wrote those fine words “What forests of laurel we 
bung and the tears of mankind, to him who stands firm 
against the opinion of his contemporaries ” His domestic 
life ^vas most happy, though his wife was a confirmed 
invalid, seldom quitting her room She was a woman of 
heroic nature and very stnmg convictions. Her husband 
used to say that she first made him an abolitionist They 
had no children, but adopted an orphaned daughter of a 
fnend, Mrs Eliza Garnaut, and this young girl brought 
much light and joy into the household Their worldly 
circumstances were easy, except that they were always 
ready to impoverish themselves for the sake of others 
Wendell Phillips died at Boston on the 2nd hobruary 
1884 (t w h) 

Phllllpsburar. a city of Warren county, New 
Jersey, USA, on the east side of the Delaware river, 
op|K)sito the mouth of the Lehigh and the city of Easton, 
Pennsylvania, m the western part of the state, at an 
altitude of 221 feet Its site is hilly and the street plan 
irrtgular It is on five railways — the Central of New 
Jersey, the Lehigh Valley, the Delaware, Lackawanna, 
and Western, the Lehigh and Hudson llivei, and the Penn 
sylvania, which afford ample facilities lor communication 
The city has large manufactures of iron and steel goods 
Population (1880), 7181, (1890), 8644, (1900), 10,052, 
of whom 990 were foreign born 

Philo* — Since the appearance of the article in the 
ninth edition of the ErtcyclopcBdia Bntanmca (vol xviii 
pp 759-764, see especially p 763) much valuable work 
has been done, the effect of winch has been to establish, or 
at least to uphold, the genuineness of writings ascribed 
to Philo, but then held to be spurious The works there 
impugned are the following (1) llcpt ^lov $€(oprjrucov ^ 
iK€Tiov dperojy (De lita Oont^mplatioa) This is both the 
shortest and historically the most important of the 
impugned writings, since it contains the sole original 
account of an ascetic community known as the Therapeutm 
having their home on the shores of Lake Mareotis These 
were held by Eusebius and many other Christian wnters 
to be the earliest Christian monks, which of course could 
not be the case if it was a genuine work of Philo On 
this account, amongst others, it was held to bo spunous by 
Graetz and P E Lucius, and this view gradually received 
the assent of most modem scholars Latterly, however, 
the tables have been turned L Masscbieau has shown 
with great thoroughness that in language and thought 
alike it is essentially Philonic, and the geriuinenoss of the 
book has also been affirmed by P Wendland, and especially 
by F C Conybeare Massebieau first conjectured that 
it was part of the *A7roAoy6a {fjrep Toi^^atwi/ of Philo 
mentioned by Eusebius, and Conybeare has shown almost 
to demonstration that it formed the fourth part of his 
treatise m five books entitled Utpl dptrwVf which was 
probably the work referred to by Eusebius In any case, 
whether it be held that the Therapeutaj actually existed in 
Philo’s day, or that they are a utopian dream, it can no 
longer be doubted that the idea was Jewish, not Christian 
(2) Ucpl dil>0ap(Tias Koa-pov (De IncorruptibiUtate Mundt\ 
which has been declared unauthentic by Z Frankcl and 
J Bernays It has, however, been successfully defended 
by its latest editor, F Cumont (3) Hepl Koa-pov (De 
M^undo) It IS generally agreed that, in L Cohn’s words, 
this IS “ nothing but a compilation from various portions 
of the irepl d<^^ap<rtas Koa-pov and other Philonic works ” 
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(4) Two discourses, Be Sampsone and Be Jona, extant only 
in Armenian, and certain other writmgs of the same knid 
These appear to liavo been imputed to Philo by chance, 
and certainly cannot claim to be his work In addition 
to^these, two other tmets have been attacked (1) Hcpl 
Tov iraira airov^aiov €ivai cAcr^epov (Quoil Omme Frobus 
Ld^r has l:)een questioned by Z Frankel and B 
Ansfeld , but tlu ir arguments would rather jioint to 
Its being an caily work of Philo, which P Wendland 
believes to be the case (2) Hc/h otas {^De Froindenfta\ 
uhich we jxissess as a whole only in an Armenian \ersion 
it consists of two books, the first of which appears to be 
m a Christian recension, but there is no reason for denying 
its Philonic origin In a word, thi effect of modem work 
upon the text has been to vindicate in a remarkable degree 
the genuineness of the works ascribed to Philo and these 
results are accepted by Dr Leopold (\'hn and Dr Paul 
Wendland, the c ditors of the critical edition 

AiTjHORiriES — L CoiivamlP Wknuiano P/iilonm Alexan 
drim opera qunt Bupersunt Beihn, 1896 f — P Wrndiand 
Philos iaUirift liber die P orsehung Borhn, 1892 — 1 C CoNY 
liKAur Plnfo about the Contemplative Life Oxford, 1895 < — Kevue 
de I Histoire des liehgtonsy ^oI xvi , Pans, 1887, art **Lo Traits 
de la Vie Contemplatn e, by L Massebifaf — Jahrhilcher filr 
Phtloloqie und Paetiagogik^ Siipplenientband xxii , Leipzig, 1896, 
art “Dio Thorapeuteii und die philonischo Sobnlt voin beuchau 
hthon Lobon, by P Wfndland —-Je’ansh Quarterly Lemew, vol 
V , Ijondon, 1896, art “The Latest Researches on Philo of Alex 
andria, by L Cohn, and vol vii , 1894, art “blonlegium 
Philonis, by C G Monffpiorf — Dictumary of Christian 
Jhography^ vol iv , London, 1887, art “Philo, by A Ederh 
HEIM (w E Co) 

PhilOlOgry. — history of philology since 1885 
has been one of steady progress In that period no dis 
CO very has lx en made eipial to those that wi rc in ule m 
the decade after 1870 As in previous periods of tho 
history of the study of language, an era of diseovt ry has 
been followed by an era of organization The results of 
such discoveries as Vorner’s law lia\o been fai reaching 
It has taken time to grasp them in all their beat mgs and 
to tabulate the results The working hypotheses which 
were furnislie^d by the generalizations propounded m tho 
’seventies have been justified by the ir successful application 
to tho multitudes of facts relating to language which had 
been collected before, or whieh have in even greater 
numliers been colleeted since This very success has led 
discussion back to those principles which, first definitely 
pro])Ounded by Le skitn in 1876, by Osthoff and Bnigmann 
m 1878, led to an animated controxersy eulimuating in a 
war of pamphlets in 1885 This controversy had no 
definite termination The older school led by Georg 
Ourtius practically came to an end with his death in 1885 
Curtiusa successor at Lci] )/ig was Brugniann, tho foremost 
exponent of the new principles The school of Berlin re- 
presented by Joliariues Beliinidt, and that of Gottingen 
represented by Fick and by younge r men like Bechtel and 
Colhtz, though de nying the origiiiaJity of tho new principles, 
and though (ie\ lating to some e xte nt in terminology, have 
nevertheless been equally active in the employment of 
these principles as an engine of discovery These principles 
were (1) phonetic change proceeds according to laws which 
admit of no exceptions , (2) apparent exceptions are pro 
dueed by the cross action of a psychological influence - 
analogy Be*side8 the discussion of first principles attached 
to these two formulas, much has been done in investigating 
the effects of accent, though the results are still in too 
inchoate a condition to be treated here, while two practic illy 
new fields of iiivc stigation have been o|)oned ui> These 
are (a) Compaiatixe Syntax, (b) the study of Seiiuntics or 
tho principles according to which the mtiiungs of words 
develop and change 

In the study of phonetic laws several stages arc traceable, 

S VII —85 
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atid the meaning attached to the phrase plumeixt law has 
varied at each of th^se stages Moreover, the sweeping 
nature of the original gcntrall^atlons has become so hedged 
in and contracted }»y limitations that a recent writer has 
b( en compelled once more to formulate the question 
whether phom tu laws actually exist It must be admitted 
in the first place th it the word law has been ill chosen for 
use in this connexion In phonetic laws there is no element 
which can lx. identified as coming under the definition of 
a law as propounded by a jurist like John Austin There 
IS no authority which enunciates the law, there is no 
penalty lor the breach of it But the philologists who 
first use cl the tc rm wc re not thinking of law in its strict 
signification, but of its use in such metaphorical expressions 
as Hdcntific laws, for fechleicher and his followers in the 
middle of the 19th century had taken a keen interest m 
the development of the natural sciences, and had to some 
c xtent assimilated their teiminology to that employed in 
thoHi sciences It was, liowevcr, soon recogni/ed that the 
la^^8 of language and those of natural science were not 
rc ally alike or akin A sck ntific “ law ” is only a brief 
me thod of expUHsingthe fac t that uni vi rsal experience shows 
that certain causes universally produce certain effects In 
chemistry two atoms of hydrogen and one of oxygen will 
make witer, ami they will make^ nothing else at any time 
or at any jilace the world ovei Phonetic laws, howevei, 
do not Imld trin universally They are often curiously 
limited in the area to which they ai)[)ly In ancient 
(lic^ek, for exanqile, the sound $ between two vowels, 
which had been hinded down ficun the original language 
whe m e Greek and the sister languages are derived, regulailj 
disappears iii Latin, on the other hand, it changes into r , 
thus an original genitive of a neuter substantive we fiiiel 
represented in Gieek by yeve os, a form which compariboii 
with other languages shows to be traceable to an earlier 
*(feneH 08 ^ preceding the separation of the languages, while 
the same original stem with a diflerent vowel in the ending 
appears in Jxitin as f/enu ts himilaily an e iily *(Uso 
appears in Gicck as in Latin as uto This disappeai 
anco of original intervocalic « pervades all Greek diilcets 
— the appal ent exceptions ceune under the heaehng <if 
aiialogieal change, with a very few excejitions similirly 
ex[»lie able Latin intervoealic 8 has lx come? But Latin 
was originally limited tu a very small jiait even of Italy, 
and the next neughbours of the Latins on the east ami 
senith — the Sabines, C^impaiuans, and Samnites — rctaincel 
this inter vociilu « without clianging it into r On the 
other hand, thi neigh boms to the north east — the ITmbnans 
in and beyond the Ajiennines ^shared in this rhotacism 
\ et the Kelts, who boidered on the Umbrians along the 
Po, and who spoke a language in many respects very closely 
akin to the dialects of Italy, in this regard agree rather 
with Greek than the Itilic languages In Latin, again, 
the ]Hriod of action of the law which changed intervocalic 
s into ? did not in all juobability exceed the century from 
1^)0 nc to 150 Bc So unlike, indeed, are jihonetic laws 
to the laws of lutural science in universality that an 
ojipomnt of the dogma which chclaies that ])honetic laws 
have no exceptions has eornpaied them with the laws of 
fashion The comimison is not so outrageous as it may 
sex 111 at fiist bight lor in language there are two kinds 
of sound change, that which is unconscious, iliuveisal at a 
given time and within a given area and, on the other 
hand, that which belongs onlj to a jMirticular class or clique, 
deviates consc lously from the pronunciation of the majontj, 
IS therefore not universal, and exercises no }x*rmamnt 
influence on the languige The second kind of sound 
change corresponds exactly to the laws of fashion , it is 
in fact one of them Such sound changes are the jiro- 
nune lation of the h iighsh ending ing as tn\ which was 


fashionable in the middle of the 19th century This had, 
though probably without the knowledge of those who used 
it, a historical justification in the earlier forms from which 
most of the English woids now ending in tnff are descended, 
and which survive in numerous local dialects A similar 
conventional misi^ronunciation was the lisp affected by 
some would be artistic persons at a somewhat later penod 
Belonging to an entirely different social stratum, and now 
equally obsolete, was the I-(Ondon pronunciation of the first 
half of the 19th century typified in Tony and bam WellePs 
treatment of v and w in the Ptekmek Papers This, how- 
ever, made a much nearer approach to being a genuine 
dialect jitculiaiity It undoubtedly pervaded the pronun- 
ciation of the lower classes in London at one time , had it 
survived it iniglit conceivably have sjircad over a wider 
and wider area until it embraced the whole population of 
England A later change, that of the diphthong a% into €% 
(so that day^ daily are pronounced dy, dyly\ has spread 
from Essex and the East End of London over a large 
part of London and of the adjacent counties, and is 
still widening its range both geographically and socially 
The history of these sound changes has not yet been 
investigated in detail with the thoroughness which it 
deserves 

There is, then, a part of sound change which is a matter 
of fashion and which is conscious This sound change 
ajipears frequently in the pronunciation of individuals who 
liave migiated from one part of a country to another In 
many jiarts of beotland, lor example, the prepositions mih 
and of a]>j)ear in dialect only in the forms wi^ and o*, which 
win originally the unaccented forms In the conscious 
attempt to pronounce them as they appear in literary 
hiiglish, tlie educated Scotsman, if he remains in his 
native ]>lari, as a rule pronounces them as v%th (with the 
final sound unvoiced as it ajqiears in the Scottish legal 
prt position outmth) and as c^, the final sound here also 
ixing unvoiced If he migrates to England or to Australia 
he will probably in eoiirbc of time adojit the pronunciation 
with a voiced final sound in the course of years habit 
will become second natuie, and in this respect the speaker’s 
jnonuuciation will become identical with that of his neigh- 
i)ours It lb deal, howevei, that changes of this nature 
cannot take jJace on a large scale If a laige numlier of 
persons migrate in a body and continue to live in close 
in tei course with one another and but little in contact with 
the outside woild, changes such as take place in the pro- 
num lation of the individual emigrant do not occur There 
tan lx no mutation of alien sounds for thcie aie none, 
n(» greater eftort to be intelligible is required, for the 
audience has not changed Hence it has bten often re- 
marked that a population which history shows to have 
rcinainc d undisturlxd for very long ]^eriods in the same 
gtograiihical situation manifests but little change in its 
language Thus in Arabia and Lithu inia tlie po[)ulation 
hxs remaintd practically unmixed in tht same habitat for 
thousands of years, with the lesult that the languages 
sjioken there remain at the present day the most archaic 
membeis of the linguistic families to which they rcspec- 
tivelj bdong 

From what has been said it will be obvious that a 
jdionetic law is only an observed uniformity in the treat- 
ment of a sound or a condnnation of sounds within a 
linguistic area at a given time In the definition the term 
ImguisUc art a is a very variable quantity Thus it is 
a phonetic law that a sound of the original Aryan 
language, the precise pi enunciation of which cannot be 
detennined, but which was at any rate a palatal sound 
(X), appears in the Aryan gioup (Sanskrit, Zend, Old 
Persian, with their descendants), in Armenian, in Balto- 
Slavonic and Albanian, in the form of a sibilant, while in 
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Greek, the Italic dialects, Germanic and Keltic, it appears 
as a it^ond. Here the linguistic area is extremely wide, 
and it 18 clear that the difference between the two groujis 
of languages must be dated back to a very early period 
Again, it IS a phonetic law of Greek that the original com 
bination at the beginnmgof words is retained in Greek 
How then are we to explain the existence side by side of 
<rr€yo^ and rfyos ? The former apparently complies with 
the law, the latter does not The former has by its side 
the verb o-reyw, while reyos is supported only by the rare 
reyrj \ et the forms of the verb and substantive found in 
the Gennanic languages leave no doubt that the forms 
without 8 represent an extremely old form, for the Lng 
lish thatch could not liave changed its oiiginal t- into th 
if it had been preceded by s , the law being as strict foi 
English as for Greek that initial st remains unchanged 
On the other hand, a phonetic law may be limited to a very 
small area Thus in the dialect of Erctria, and nowhere 
else within the area of the Ionic dialect of Greek, do we 
hnd the change of the sound which appears elsewhere in 
Greek as -or l^t^\een vowels into />- o-trt/ptv for crirrjcrtx 
(acc sing), TrapalSaLvtapLv for TrapapalvoxTiU (3rd pi sub 
junctive) Why this change should take place heie and 
nowhere else we do not know, although it may be con 
jectured that the cause was a mixture with immigrants 
speaking a different dialect, a mixture which ancient 
tradition supported Undoubtedly such mixtures are the 
chief conditions of phonetic change, the cftcct of which is 
universal The manner in which the change takes place 
IS that the basis of articulation, the method in which the 
sound 18 produced, becomes changed Thus along the 
“Highland line” in Scotland, where the English and 
Gaelic speaking poiiulations had their linguistic frontiei 
for centuries, the of English, the Anglo-Saxon htv , be 
comes universally /, wha? becoming /a f whiter titCy Ac ,/ 
being the sound which it was most easy to substitute for 
the difficult hw The history of Sjianish m the diflercnt 
•communities of South Ameiica excellently illustrates this 
jioint After the discovery of America there was a large 
influx of Spaniaids into Chile, who ultimately, and chiefly 
by intermarriage, incorporated amongst them a consider 
able element from amongst the native Araucanian Indians 
The result has been that the language of Chile is Spanish, 
lironounced not with the genuine sounds of Spanish, but 
with the sounds of the Araucanian language substituted 
for them Elsewhere in Spanish Amciica the language of 
th< ( onquerors remained comparatively pure, because the 
Slianiards were much fewer in number and had therefore 
to maintain themselves as a caste apart For the same 
reason Latin has split up into the numerous branches 
which we know as the Romance languages The particular 
line of development which, e 7 , I rench follow ed as com 
pared with Spanish or the language of the Rhaetian Alps 
was conditioned by the nature of the sounds in the 
language which preceded it in the same area, and which 
was sjioken by the ancient Gauls who adopted Latin 
The difficulty found in all of these c ases is precise ly of the 
same kind as that which an adult at the piesent day 
speaking one language finds in attempting to learn tin 
pronunciation of another language On the one hand, it 
IS only with the greatest difficulty that muscles for many 
years accustomed to perform one set of movements can be 
forced into performing another set which are very similar 
but yet not identical , on the other hand, to an untrained 
car the difference between the two sounds may remain 
unappreciated The result is that the new language is 
pronounced with the sounds of the siieaker’s original 
language If the new language is adopted by a whole 
people to whom it was originally foreign, the children 
naturally learn it from their parents with the sounds of 
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the old language which has now become obsolete Thus 
the basis of aiticulation is changed, and if, as was the case 
with Latin, this process be frequently repeated among 
lieoples speaking languages w itli articulation widely differ- 
ing one from another, it is clear that a series of different 
dialects of the adopted language hasbten cieated This 
kind of clmnge is immediate and universal throughout the 
whole area where linguistic change has taken place 

While the syntax of individual languages was one of the 
first featuics which attracted the graminanaiiH’ attention, 
at any rite in so far as paitioulai authors diffcrttl fiom a 
given standard, it is only in \try reitnt timts that sjntax 
lias received methodical ticatmcnt fiom the com])aiative 
point of vuw It may indeed be wild that almost the 
whole fabric of the coinpaiatno s>ntav of the Indo 
European languages as it exists today has Ixen 1 eared 
by one man — Professor Bert hold lldbiuck of Icna In 
a senes of brilliant studies lioginning with a i»amphht 
on the Locative, Ablative, and In strum t ntal, published 
in 1867, and continued in his Syntactical Jitaea'ichts 
(Syntaltische Forschutiqen) in five volumes, comprising a 
treatment of the conjunctive and optative moods in 
Sanskrit and Greek (1871), the theory of the Sanskrit 
tenses (1877), the order of words in early Sanskrit prose 
((^^atapatha Brahmana) (1878), the foundations of Greek 
syntax (1879), and the syntax of the oldest Sanskrit 
{AUtndische AVz/ntaa) dealing exclusively with the literature 
of the Vedas and Brahmanas (1888), Professor Dtlbruck 
laid the foundations for his tnatmont of comparative 
syntax in three volumes (1893, 1897, 1900), which 
has formed the completion of Brugmann^s Grundrtss 
der vergleicheYuien Gramrnaiik der indv(pnfnani8ch€n 
Spracken The only work by another hand (on a large 
depaitment ol the sub|ctt) which deserves to be mentioned 
by the side of Delbruck’s studies is the small treatise by 
Hiibschmann on the theory of the cases {Zur Casmfehit, 
1875) lor the tompaiative neglect of this held of 
investigation there art sever il reasons The earlier philo- 
logists had so much to do in determining the languages 
which should be included within the Indo European grmqs 
and in organizing the held of research as a whole, that it is 
not to bo wondered at it they were unable to <k\ot(^ niudi 
attention to syntax In the V\ in tic a, when attention 
began to bo more directed towards comparati\ e syntax, the 
remarkable disiovenes made by Vtrncr with icgard to 
accentuation, and by Brugmann, Collitz, and otlicis with 
regard to the ])lionology ot the Indo European languages, 
again distraited attention from the subject Moreover, 
the research in itself is infinite ly moie difficult than that 
into sounds and forms , for the latter may be carried on 
by the hel]> of grammars and dictionaries with a compara- 
tively small knowledge of the literature of any indi\idual 
language, while on the other hand the s^udy of syntax is 
impossilde without a thorough and intimale knowledge of 
the literature and modes of exjiression in each separate 
language It is not, therefore, mattei for wonder that 
Dclbruck has confined himsell in the investigation ot 
syntax to a part only of the languages whose sounds and 
forms are discussed by Brugmann in the eailier volumes of 
the Grundns^ To co>cr the whole ground is beyond th<^ 
powers of a '^ingk man, and there is a great lac k of pre 
liminary studies on the syntax of miny of the languages 
l<or the early history of the syntax of the veib Creek 
and Sanskrit are imfiortant above all other languages, 
because in them the original forms and the oiiginal usages 
are better preseivtd than they are elsewhere And it is 
m the verb that the great difficulties of comparative syntax 
present themselves The noun system is so well preserved 
in several languages that, when the number of the original 
cases had once been determined, the sifting of the 
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proethnic usages attaching to each case was tolerably easy, 
for besides Sanskrit ^nd (to a less extent) Latin, Lithu- 
anian and Slavonic have kept the pro-ethnic case system 
almost comjilete The ideas also which had to be expressed 
by the cases were on the whole of a very concrete character, 
so that here the problem was much simplified On the 
other liand, the idt^is expressed by the forms of the verb 
are of a much more subtle nature, while the verb system 
in all languages except Greek and Sansknt has broken 
down earlier and more completely than the noun It is 
clear that the verb of the original Indo-Euro|)ean language 
possessed two voices, and forms corresponding to what wo 
call the Indicative, Bubjunctive, and Optative moods, and 
to the Present, Imperfect, Future, Aorist, and Perfect 
tenses The imperative mood seems primitively to have 
been confined to the second person singular, just as the 
vocative, which, like the imperative, is a stem form without 
sufhx, was confined to the singular The infinitive, as is 
well known, is in all languages of this system not originally 
a verbal but a substantival form The i)lup£ rfcct, where it 
has developed, seems to be a mixed form arising from the 
application of aonst endings to a perfect stem Ihus far 
the history of the veib system is tolerably clear But 
when wo attempt to define the original meaning of the 
moods and of the tenses we pass into a region where, in 
spite of assiduous investigation in many quaiters during 
recent years, the scanty amount of light thrown on the 
problem has only served to make the darkness visible As 
regards the tenses at least, it has been shown that without 
doubt there is no difference in formation between present, 
future, and aorist stems, while the earliest moaning of the 
perfect was that of a special kind of piesent expressing 
either rojieated or intensive action or a state It has also 
been proved that the original meaning of the aorist is not 
past in time, and that in fact the only element whereby 
these languages could exjiresa remoteness in time was the 
augment The augment seems to have been originally a 
pronominal deictic particle Thus, as there was no original 
pluperfect, as neither perfect nor aorist originally referred 
to past time, and as the future, except in Lithuanian 
(with slight traces in Slavonic) and the Indo Iranian group, 
cannot be eleaily distinguished from the aorist, the system 
as a method ol expressing time absolutely breaks down 
The tenses in fact did not originally express the times 
when the action took place, but the type ol action which 
took place Thus the present system in the main ex])ressed 
continued or durative action, the aorist only the fait that 
the action had taken place The action indicated by the 
aorist might have been of considerable duration, or it 
might have been begun and ended in a moment, its 
characteristics in this risixict are not in any way indicated 
by the aorist form, which intimates only that the action 
IS viewed as a completed whole and not as a continuous 
process The present system, however, is built up in a 
gieat variety of ways (thirty two according to Brugraann’s 
t numeration) It is d pmm unlikely that such a multi 
jilicity of formations had not originally some reason for its 
existence, and Delbruek thinks that he has discovered a 
diffeience in syntactical value between various forms The 
reduplicated jnesent forms of the tyjie seen in Sanskrit 
jiqdtiy Greek &c, he regards as expressing origin 

ally an action whidi consisted of repeateef acts of the 
same nature (iterative), though this iterative meaning 
frequently passed into an intensive meaning Presents 
of the typo seen in Banskiit tr'$yatt^ “is thirsty,” and 
Greek glad” (for *xapi,ui\ whore the jh (y) of 

the suftx has modified the first syllable and disappeared, 
he regards as cursive — x e , they express continuous action 
without reference to its beginning or end Verbs which 
have regard to the begmmng or end of the action he calls 


terminative, and finds them represented (a) in verbs with 
suffixes, Sansknt mbti^ opvvai, “ sets m motion,” dyvv/ii, 
“break to jneces”, (b) in verbs with the suffix sko-, 
Sanskrit gdchati^ “ goes ” (to a definite destination), Greek 
&c The roots he classifies as momentary (Funk- 
tuell) or non momentary, according as they do or do not 
ex[)rtss an action which is begun and ended at once 
This method of classification was no doubt suggested in 
the first instance by the characteristics of the Slavonic verb 
system In this system a clear distinction is drawn in 
neaily all verbs between those which express a process* 
(durative verbs) and those which express a completed 
action (perfective verbs) When iierfective and durative 
verbs are formed from the same root, the perfective are 
distinguished from the durative forms (a) by having a 
preposition prefixed, or (b) by having a different stenn 
foimation Thus in the Old Bulgarian (Old Ecclesiastical 
Slavonic) to stxxke (hit) and to strxle dead are expressed 
by the same verb, but in the latter meaning a pre 
position IS found which does not apjiear in the former, 
hti (infinitive), “to strike”, vrhxtt^ “to strike dead” 
'To strike is durative, to strihe dead is perfective As 
an example of difference of stem formation express- 
ing this difference of meaning, we may quote sesti^ “to* 
sit down ” (perfective), sedU^ “ to sit ” (durative) Verbs 
with a suffix in n- have often a perfective meaning 
cp the Sanskrit and Greek verbs quoted above The 
perfective verbs correspond in mianing to the Greek 
aorist, and are to be carefully distinguished from pteifect 
forms The same distinction of meaning is often achieved 
in other languages also by means of prepositions, eg, in 
Latin (Seneca, Jhpp xcm 10 ), Quid autem ad lem pertinet, 
quauultu vitcs, qitod evitaie rmi possts? “What docs it 
matter how long you go on avoiding [durative] what you 
cannot escape [peifective] ” Irom this example, howevci, 
it IB clear that, though the means employed to make the 
distinction are different, there is no difference in meaning 
between such perfective verbs and those classified by Del 
bruck as terminative Here, as in many other parts of 
this study, the ideas are new, and grammatical termino- 
logy has not yet sufficiently crystallized, and still leaves 
something to be desired both in clearness and in precision 
As regards the mocxls, the difficulty has been to find any 
criterion whereby the functions oi one mood should be 
diflerentiated from those of the others It has long been 
recogniised that the difference between indicative and sub 
junctive 18 one of meaning and not one of formation , that, 
c </ , in Sanskrit bJuiiati ( 3 rd sing pres indic ), “ bears,” is- 
morjihologically identical with haimti, “may slay” ( 3 id 
sing pies subj ), and that the latter is described as a 
subjunctive only because of the meaning, and because theic 
exists a dissyllabic form, hanU, which makes the indica 
tivo “ slays ” Similarly in Greek it is impossible to dis 
tinguish morphologiciilly between Travoroj, “ I shall check ” 
(fut indic ) and Travo-co, “let me check” (Ist aor subj ) 
Moreover, m the earliest foinis of the languages which 
preserve the moods best (Greek and Sansknt), the con- 
nexion syntactically between the indicative and the sub- 
junctive forms 18 closest Not only does the future express 
futuiit^, but also the determination of the subject to carry 
out the action expressed, which, in Dclbruck’s discussion 
of the moods, is precisely the point chosen as characteristic 
of the subjunctive On the other hand, the present 
optative diflers fioni the present (and future) indicative 
and present subjunctive in having a special mood suffix, 
and in having secondary while they have primary personal 
endings Nevertheless its meaning overlaps that of the 
other forms, and some excellent authorities, like Professor 
W W Goodwin, see in future indicative, subjunctive, and 
optative only different degrees of remoteness in the future, 
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the remoteness being least m the future and greatest m 
the optative Delbruck, however, abides, with slight 
modifications, by the distinction which ho propounded in 
1871, that the subjunctive expresses Will and the optative 
Wish Here again the problem has not been solved, and 
it 18 doubtful how far any definite solution is likely to be 
4 irrived at, since there are so many gaps in our knowledge 
of mood foims These gaps, owing to the break up of the 
system at so early a peiiod, it is hardly piobable we shall 
c\er be able to fill It is possible, however, to do a great 
<loal more than has yet been done evtn m the most familiar 
1 inguages In Latin, for instance, oven now, the facts for 
the uses of the moods within the two centuries of the 
•elassiuil jieriod are very imperfectly known, and it is no 
exaggeration to say that more has been done in the last 
hundred yeirs for Sanskrit than has been done in two 
thousand years of continuous study for Latin or Greek 

The second of the recent additions to the domain of 
Philology — the study of meaning — presents fewer difli 
■culties, but until recent years has been equally neglected 
The study is so recent that the literature of the subject is 
Atill extremely small The only attorn jit to deal with it 
on a large scale is M Bi coal’s Es^tu de StninnfiqtLe (1S97), 
now translated into English under the title of Eeinanitrs 
(1900), with a valuable introduction and ajqiendix: by J)r 
Postgate I rom the practical point of view many of the 
j)henomena have been classified in works on rhetoiic under 
the headings of Metaphor, Synecdoche, and Metonymy 
The psychological piincijde behind this supeilicial classi 
tuation 18 that of association of ideas Ilcie, as else 
whei e, changes proceed not by accident, but according to 
detinite princi[)les Here, as elsewhere in language, in 
history, and the other moral sciences, the paiticular jairi 
•ciple m ojieration can be ascertained only by beginning 
with the result and working back to the cause In the 
development of meaning much more than in phonetics is 
this necessarily the case In phonetics all speakers of the 
aamo dialect start with approximately the same sound 
But the same combination of sounds which we call a word 
does not recall the same idea to all persons who use that 
word The idea that the j)hrase railway station calls up 
in the mind of a Londoner is very difierent from that 
which occurs to the mind of a child acquainted only with 
a wayside station serving the wants of a country village of 
a few hundied mhibitants The word herring suggests 
one idt a or train of ideas to the fisherman who catches the 
fish, another to the merchant who purchases it fiom the 
fisherman, a third to the domestic who cooks it, and so on 
To members of the same family the same word may often 
have wndely cliffcient associations, and, if so, the metaphors 
for which the word will be emplcjyed will differ m each 
case 

For the history of meaning it is necessary to have 
regard to all the forms of association of ideas which 
psychology recognizes These nie contiguity in place or 
ill time, resemblance and contrast Conti ast, however, as 
J b Mill and Bam have shown, is not a simple form of 
association, but is evolved partly fiom contiguity, paitly 
from resemblance An artificial hollow generally implies 
also an artificial height made of the mateiials excavated 
from the hollow Hence in most languages some woids 
occur with the two contrasted meanings Thus in Eng 
lish we find dyke in use both for a ditch and for a mound 
fronted by a ditch, the word ditch being, in fact, but a 
dialectal form of dyke In Scotland, on the other hand, 
where earthen mounds and stone walls form more frequent 
boundaries between fields than in England, the word dyke 
IS now practically limited to elevated boundaries, while 
ditch 18 limited to excavated boundaries Thus the proverb, 
^‘February fill dyke,” which in England implies that 
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the February rams will fill the ditchgs, is often understood 
in Scotland to mean that in February the snow will be 
level with the tops of tho stone or turf walls Similai ly 
m Latin Tacitus can say fossas proruerCy which can only 
apply to leN tiling raisocl mounds, while in Greek Xeno- 
phon also talks of the ditch (tieiuli) thrown up {rdjym 
It is only natuial, therefore, that other 
words with scveial meanings should be used similarly 
moat^ originally a mound of earth or peat, has come to 
mean a big ditch, while, conversely, soldiers m trenches 
are not so much m ditches, is the word ought to signify, 
as behind breastwoiks home times when two actions 
opposed to one anothti are contiguous, a word seems to 
change to the exact opposite of its oiiginal meaning Thus 
the English verb wcan^ whuh meant ongmally to locustom 
(to cooked food), has been tiansfcircd to the necessary 
preliminary, to disaccustom to tin bicast 

Best rnblances may l>e (i ) gennine, and (a) of external 
appearance, or (/>) of other cliaractcri sties, or (ii ) fanciful 
01 analogical I rom resemblance in the exb mil a]»]>e ir- 
anco of the ob]ect, the woid gim, which m Latin (ytmma) 
usuilly means a bud, has come to mean first a pi ail and 
then by extension of the meaning any piecious stone 
From the coneentrii coats which appear in both, the Litiii 
word for a ]>exrl (an/o, ace nmonem) aj)}>c us m English 
as OM/oa Examples where tho eharacti risties arc not of 
extern il aiqicarance an such as the Gcimnii lai^cr and 
the llussian imr^ which are descended from Julius Casar, 
while the Lithuanian word for king — larabm — is Caiolus, 
i € , Oharlt magne bo in modem l^ersian, Aunrev, “ Loid,” 
comes from the Zend proper name llusravah (Cbosroes) 
The resemblances which have established a connexion 
between pert and truj^eriiiient (propeily ii relevant) are in 
sound only The same is true of the supposed relation of 
tho \orb cut to cutlass^ cuthr^ and cnikt While tniiih oil 
really means oil in dro])s like tears (cp Girman Thiam\ 
most people connect it with railway tnins The le- 
semblanee in some cases is merely in function Thus, 
though the fir and thi oak have no icsemblance one to the 
other, the word fir is now generally identified with tho 
Latin (juercus in etymology (cp font and quaituot\ in tho 
same way as the Litir fityiis^ “beech,” is with the Oieck 
“ oak,” tho usi rs of the word having, in tho couise of 
their migrations, jiissed fiom a land with oaks to a land 
with firs in the one cise, and from a land of becclics to 
a land of oaks in the other llesemblance as the basis 
of metajihor has a very widely extended lulluence on 
language 

The most numerous and most varied forms of change in 
meaning depend, however, upon the law of contiguity 
Perha]>s tho commonest of all forms of contiguity is that 
where the word indicating some a« companding feature or 
condition rc})lifes the word for the object relcncd to In 
the countries thtt border the Mediterranean the heat of 
mid day is accompanied and inte nsilicd by the dying away 
of the wind, a char ictcristic rcmaiktd upon by Aeschylus 
{^A(fam 509) “What time upon his noonday couch, 
windless and wave less sank the sea to rest” I rom the 
Greek word KuP/ia, “burning heat,” arises through late 
Latin tho English caZm, whcio the absence of wind is the 
only idea present, that of heat having altogether dis- 
appeared Again, in bugle, which is abbieviatcel for hnqlo’ 
horn, the word which survives properly means wdd ox, 
and the oi iginally more important element is lost In a 
combination like stiver bugle the word has gone a stage 
faither , tho original meaning of horn has also disappeared 
There is no longer any thought of an animars horn , tho 
only idea that survives is that of a musical instrument 
I rom the cope or cloak {capella) of bt Martin, which was 
preserved as a sacred relic by the Frankish kings, comes 
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tho word chapel The word was first transferred from the 
cloak to the holy place wherein it was kept, and thence to 
similar shrines, and ultimately to any place, not being a 
churih, where prayers wore said A pq was originally 
not tlio dance, but the fiddle which supplied tho music for 
tho dante The names of lujuors are often replaced by 
some accompaniment as of tho place, poyt^ sherry^ ckam 
patfne, or by a qualifying adjective as in brandy, properly 
“burnt” from the Dutch hi amh-ivijn , or, again, only 
tho less important eliment of the woid is retained as in 
wtusLy, literally “water,” for the older usqueUiv/jh, a 
corruption ol Gadic words meaning the “water of life” 
(aqua vita) Jlcplacemcnt of substantives by their accom 
panying adjectives is common in most languages Ono 
of tho most (ornmon methods of coming a name for a new 
aiticlo 18 to give it tho name ol the i^hce or people whence 
it comes Thus wo have anas, lawn (fioin Dion), cravat 
(Croat), coach fiom Kocs in Hungary, bilboes (both fetters 
and swords) liom the iron mines of Ihlboa in Spain 
l<\]ually common are tho naim s of inventors — pinchbeck, 
tontine, silhouette, guillotine, derrick In the woid tank, 
which conn s indirc ctly from Latin capm, “ % box,” the thing 
contained h is taken its name from the container Similarly 
viotfat, “cenunt,” d( lives its mine from the rnoitar m 
winch it WAS niivcd, wliile in hot tho mateiial (boxwood, 
Lat Oiiek m^os) has usurped the place of the 

iiti(l( made In /epe? the disease (Lat /epm, the rough 
disease, fiom Greek keirpa vocros) has been made into the 
name of the suflerer, who was eirlier called a leprous man 
As a consi (pit nee, a new substantive Uprot^y has to be 
tikeii fiom the adjective to inditate the disease The 
various changes in meaning, which are classed together 
as synecdoche, have their oiigin in contiguity Thus wo 
have the sjacits for tins genus , the butcher, who properly 
kills goats only (Old I rent h bor), his ousted the flesher 
Hut we hive also the gt ims foi tho species, corn, as a 
1 ulo, me ms in Lngland whe it in Sc otland, oats , in Amenca, 
maize 4Mie individual becomes collective as in corps, 
navy, body (of men), tho collective becomes indi'vidiial 
when L itin i m t mii% “ buiieh ot giapc s,’ jiasses into h nglish 
“ raisiii ” Hcio would ( onu the so c ill( d meliorative and 
pejorative devolopmc nls in 'vvoul meaning whereby, eg, 
steward, “the stywaid,” becomes the title of a great 
ofticer of the realm and the ninu of a line of kings , oi, 
on the oflui side, sou (Latin sa/idii^) passes from the name 
of a gold com to that c)f om of ])roverbially insigmheant 
value lieu, tocj, would come many eu])hemistic uses 
which are, ioi the most put, apjilications of more general 
tonus to avoid the mention ot some R])ccitic act or object 
which IS uiijiUasant, as cloatli, murder, bankiiqitcy, debt, 
«kc , while metaphonuil It rms tor tho same things come 
undti resemblance These cxaiiijilcs do not exhaust tho 
forms of contiguity which appear m langii igc , but they are 
enough to sliow how far i caching the ellei t of this type of 
association ol ideas is upon language, and how extensive 
tho held IS which still calls foi investigation before the 
study oi meaning attains the same develojunent as the 
investigation of the other branches of the history of 
language^ 

Aimioi iTiFs (sinco 188^) — For Methods of Linguistic Study 

Pauu J niKipim der ^praciigeachtchie, ed 3 1^98 — Von dfu 
Oabkifnt/ Du bpraUiwisstnschaft, td 2, 1901 — Strong, 
Loqrman, and iifi lfr 2 he Jh^tonf of 1 nnqimqe, 1891, an 
adaptation of thii idtas of Pauls Priiuipicn >\itli many excellent 
examples For the Controversy regarding Phonetic Laws 
CiTRTius Zur KrdiK dtr nnmtni SpradiforsJiuvq — Buuomann 
/um heutiqen Stamd der Spi(ichuus*ifusiha/t — SmiueiiARDT Uber 
die lauigtMtze qeqen die Junqqrammat der (all in 1885) — Tar 
iiRiL “Phonotn Law, \vl Transact of American Philological 
Assoemtum for 1886, pp 1 IT — Wfchsslkr “Giebtes Lautge 
setre?** 1900, Sonderabzug aus forschunqen sur romantschen Phxlo 
logu Ftstgabc fur Hermann Suchier —Wundt Die Volkerpsy 


chologu,Yo\ i 1900 — Oebtel Lectures m the Study of La/ngut^ 
Lectuix) iv 1901 For Analogy Wkeslkr ** Analogy and the 
Sco [)0 of Its Application m Language, 1887, Cornell University 
Studies in Classical Philology For the Classification of Lan 
guages Mibtfli Characlerutik der hauptsachlichsten Typen des 
Sprachbaues, 1893 For the Phonology, Morphology, and Syntax. 
of the Indo European Languages Brugmann and HblbrCcx 
Omndrisi der vergleichenden GramincUik der indogermanischen 
Sprachen, 1886 1900 , anew edition of the Phonology by Brugmann 
in 1 897 tho lirst edition of tho Phonology and Morphology trans 
lat(*d into Lngliah in four volnmes by Wriglit, Conway, and Rouse 
For Discussion of Contested Points Bechifi Die Uaupi- 
probUmc der indo qermanischen LaviUhre, 1 892 For Syntax 

Dfi brUc k, in tho works mentioned in the text For Semantics 
besides Bital and Postgato sie Wundt Du Volkerpsycholoqie, 
vol 1 jiait 2 and articles by Tohn Grotf in the Journal of Ihilo 
logy voIh iv and v A bibliography of the woiks which have ap 
peaii cl Binf’e 1890 will bo found m the Anzciger fUr indogermantsche 
Sprach und Allertninskunde heihlatt zu den indogermanischen- 
Porschungtn redigieri By W Siiifiibkiig (p qi ^ 

PhOBfliXy a city of Arizona, USA, capital of Mari- 
copa county and of the tcrritoiy, situated on the Salt 
rncr, a mun bianch of tho Gila, and on tho Santa F6, 
Prescott, and Phanix and the Mai icopa and Phrenix rail- 
ways, south wc st oi the centre of the territory Population 
(1S90), 3152, (1900), 5344, of whom 935 were foreign- 
born and 1 18 ntgioea 

Phoenix Islands. See Polynesia 

PhOSnlXVlIISi borough of Chester county, 
Pennsylvania, USA, situated on the Schuylkill river, at 
the intei section of br inches of the Penn syl\ inia and the 
Philach Iphia and Heading r ill ways, in the south eastc rn 
part of the state, at an altitude of 131 feet It contain'^ 
extciisnc non works, blast furnaces, and rolling mills It 
IS widely known for its manuf icture of bridges, girders, 
columns, cD Population (1890), 8314, (1900), 9196, of 
whom 2221 were loitignborn and 278 negroes 

PhonOflfraph. — The ])honogra]di is an instrument 
by which tho meehanical efiect of vibrations of sound can 
be imprinted on a moving surface of tinfoil or wax By 
mechanical aiiingomunts the sound can be reproduced 
from these iniiirmts Tho phouogi iph \\as invented by 
Thomas Lclison in 1876, and tho hist design was patented 
m Jinuary 1^77 M iny attempts had been made by 
[ carlic^r exjunmc liters to obtain tracings of tho vibrations of 
! bodies emitting sound, siieh as tuning forks, membranes, 
and glass or metallic discs In 1807 Thomas Young 
(Lectmis, vol i p 191) described a method of lecordmg 
thci vilirations of a tuning fork on tho suifaec of a drum , 
his method was fully earned out by Wertheim in 1842 
(Rechenhes sur VJlasUcitJ, R m^m) Becording the 
vibritions of a membrane was first accomplished by Leon 
Scott by the invention of tho phonautograph, which may 
bo regarded as the precursor of the ])hc)uograph (Comptes 
Rendus, t Im p 108) This instrument consisted of a 
thin membivne to which a delicate lever was attached 
The niombraiio was stretched over the narrow end of aii 
irrogulaily shaped funnel or drum, while the end of the 
levtr oi in irkci was brought against the surface of a 
cyluidti covered with papier on which soot had been 
dojKisited fiom a flame of turiKntine or eami>hor The 
cylinder was fixed on a fine screw moving horizontally 
when the cylinder was rotated The marker thus described 
a spiral line on tho blackened surface When sounds weio 
trausmittc d to the membrane and the c yhnder was rotated, 
tho oscillations of the marker were recorded Thus 
tracings of vibrations were obtained This instrument was 
much improved by the well known physicist, Konig, of 
Pans, who also made with it many vfiduable observations 
(For a figure of the improved instrument, see Nature, 26th 
December 1901, p 184 ) The mechamsm of tho recordmg 
lever or marker was improved by Barlow, m 1874, m an 
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instrument called by him the logograph (Trans Jioy 
Soe , 1874) The next step was Konig's invention of inano- 
mctnc flames by which the oscillations of a thin membrane 
under sound-pressures acted on a small reservoir of gas 
connected with a flame, and the oscilhtions weie viewtd 
in a rotating rectangular mirror, according to a method 
devised by Wheatstone Thus flame -pictures of the 
vibrations of sound were obtained (Pogg Ann exxu jip 
242, 6C0, 1864 , see also Qmlgms Exp^runces (.VAcmisfume^ 
Paris, 1882) Views of such flame pictures may bo seen 
in almost every text book of jibysics Cl irenco Blake in 
1876 employed tlio drum head of the human tar as a 
logograph, and thus obtuued tracings similar to those 
made by artihcial membranes and discs (Arthw fur 
OphtJuUinol vol V 1 1876) In the same year Stoin 
photographed the vibrations of tuning forks, violin strings, 
<lc (Pogg Ann, 1876, p 142) Thus from Thomas 
Young downwards successful efforts had been made to 
record graphically on moving surfaces the vibrations of 
sounds, but the sounds so rccoided could not be reproduced 
This was accomplished by Idison. In the first phono- 
graph a spiral groove was cut on a brass drum fixed on a 
horizontal screw, so that when the drum was rotated it 
moved fiom right to kft, as in tho phonautograph Tho 
recorder consisted of a membrane of parchment or gold- 
beater’s skin stretched ovci tho end of a short briss 
cylinder about 2 inches in dunuter In tho centre of the 
membrane there was i stout steel needle having a chisel 
shaped edge, and \ still bit of sted spring was soldered to 
the needle neai its point, whde the other end of the spring 
was climptd to tho edge of the brass cylinder over whuh 
tho membrane was stretched Tho recorder was then so 
plac( d beside tho large eyhncler that tho sharp edge of the 
needle ran in tlie middle of the spiral groove when the 
cylinder was rotated The cylinder was coveicd with i 
sheet of soft tinfoil During rotation of tin (ylmdtr and 
while tho membr iiui w is not vibrating, the sharp edge of 
the m irker indcntt d tho tinfoil into tho spiral groove , and 
when the membrane was caused to vibrate by sounds l)ting 
thrown into tho short cylinder by a funnel shaped ot)ening, 
the variitions of pressure corres])onding toiadi vibi ition 
caused the mirkti to make indentations on the tinfoil in 
tho bottom of the groove Those indentations corrcsjioncU d 
to the sound wi\i s To reproduce tho sounds the rccordi r 
was drawn iway from the cylinder, and tho cylinder was 
rotated backwaids until tho recorder was bi ought to tho 
ix)int at which it started The cylinder was then rotated 
forwards so that tho point of tho recorder ran over tho 
elo\ations and depressions in tho bottom of the groove 
These elevitions and depressions, corresiKinding to tho 
variations of jiressuro of e ich souiicl wave, acted backwards 
on the membrane through tho medium of tho marker 
Tho membrane was thus caused to move in tho same way 
as it did when it was made to vibrato by tho sound waves 
falling upon it, and consetpiently movements of the same 
general character but of smaller amplitude wore produced, 
and these reproduced sound-waves Consequently tho 
sound first given to the phonograph was reproduced with 
considerable accuracy Such was the first tinfoil phono 
graph In 1878 Fleemmg Tenkin and Ewing amplified 
tile tracings made on this instrument by the sounds of 
vowels, and submitted the curves so obtained to harmonic 
analysis, that is to say, by tho application of Founer’s 
theorem they were enabled to analyse the complex curves 
corres|X)nding to the vibrations of vowel tones into tho 
simpler curves, in a harmonic senes, of which they were 
composed (lhans Roy Soc Edin vol xxviii p 745) 
Tho marks on the tinfoil were also examined by Grutznei, 
Mayer, Graham Bell, Preoco, and Lahr (see The Teh 
phone, the Microphone, and the Phonograph, by count du 
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Moncel, T^ond 1884, also The Speaking Telephone and 
TaXking Phonoepaph, by G B IVescott, New ^ork, 
1878) 

The tinfoil ])honograph, how over, was an inqKrfcct 
instrumdit, both as rcgaids tho medium on which tho 
imprints were tikcn (tinfoil) and tho general mechanism of 
the instrument h roin 1877 to 1 888 Edison w os engage d in 
woikiiig out tho detiils of tho wax cylinder phonograph as 
we now have it, one of the most l>eautiful of instruments (sec 
Fig la and Fig lb) 51 k im])ro\t me nts consisted chiefly 
(1) in substituting for tinfoil cjlindds made of a waxy sub 
stance on winch iicrmaiunt recoids are taken (2) in sub 
stituting a thin glass plite for the parchimiit membrane , 
(1) 111 improMiig tho mechanical action ot tin marker, and 
(4) in driving tho drum carrying the wax cjliiuhi at a 
uniform and ripid sjxed by an elet trie motor ])Uc( d below 
tho instrument In the first jil ict , jk rinai k nt i c c ( )i ds i an be 
taken on the wax cjlinder Tho wixy material is buttle, 
but it readily takes tho impiiuts made by tlu inuku, 
which H now a tiny bit of sajqihiie The maikei, wIkii 
used for recording, is shod with a chisel shajxid idge (»f 
sa]>])hir0, but tho sapphire is rounded when the milker is 
used for reproducing tho sound The markci also, instead 
of being a stiff needle coming fiom tho centre of tho 
membr iiio or glass plate, is now a lever, heavily weighted 
so is to kiep it in contict with the suifact of tho wax 
cylinder A single vibi ition of a jnire tone consists of an 
inirease of pressure followed by a diminution of prcssuie 

hen the disc of gl iss is submitted to an inci t ast of piessiii c , 
tlu action of the lever is such that, while the waxcylindei is 
rotxting, the i)oint of tho markt r is angled downwards, and 
thus cuts deeply into the wix, and when there is diminu- 
tion of pressures, the point is angled upwards, so as to act 
less deeply In lejuoducing the sound, the blunt end of 
the marker runs over all tho elev itions and depressions in 
tho bottom of the gioovo cut on the wax cybnchi l^ure 
is thus increased jircssure transmitted upvNards to the glass 
disc when tho point luns ovd an eh v ition, and less 
pussuro whin tho point runs over a depression on the w ix 
cylinder Tho gl iss disc is thus, as it won , ]mll( d inwirds 
and thrust outvN irds with each vibritu)n, but these pulls 
and thiusts follow each other so raindly thit tho ear takes 
no cognizance of the dilh leneo of phise of tlu vibiations of 
tho gliss ])lite m imprinting and m repiodueing Tho 
variations of piessuie tie eoinmunu atf d to tlu gliss plate, 
and thest, by the nudiumof the an, aie tnnsmiltcd to tho 
drumhead of the eu, and the sound is rcjiroduced with 
remaikablo fiddity It is necessary for accuiato repio 
duetion that tlu ])oint of tht inarkei be in the centre of the 
groove In the older phonograjihs this reijuired accurate 
tid)ustment by a fine screw, but in lu wer forms a cdtain 
amount of latei il oscillation is allr)wed to the marker, by 
which it sli]>s lutomatieally into tho groove Biccntly 
two other imjaoveiiunts have been efleeted m the con 
struction of the instiununt A powerful triple spring 
motor has been substituted for the electric motor, and the 
circumference of tho wax cylinder has been increased from 
6J inches to 15 inches The cylinders make about two 
revolutions j)er serond, so that with the smalhr cylinder 
the jxiint of the marker runs over ni irly 14 inches in one 
second, whilfi with tho larger it runs over about 30 inelus 
The marks cone spending to the individual vibi itions of 
tones of high pitch are therefore less likely to ])e ciowdrd 
together with the larger cylinder, and these higher tones, 
in paiticular, are more accurately reproduced In a form 
of instrument called tho 200 thread machine, motion of 
the drum bearing the cylinder was taken off a screw the 
thread of which was 50 to the inch, and by a system of 
gearing the grooves on tho cylinder were 200 to the inch, 
or *2 ^0- of an inch apart It was somewhat difficult to keep 
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the marker in the grooves when they were ao close 
together, and the movement is now taken directly off 
a screw the thread of ^hich is 100 to the inch, 



1 Ki la "Kxtnloi of JhidlHon I*honOi,raph 

80 that the gtoovts on the cylimUr are of an inch 
apart Tims Mitli the lirgr cylinder a spiral groove of 
over 300 yaids may be deMcrib(d by the reeorder, and 
with a sp(od of about two i evolutions jier second this 
distance is eoviKd by the marker in about G minutes 
lly dinunislnng tlio s[Mcd 
of revolulKHi, yIikIi can bo 
easily cloiu, the tiiiio may 
bo consuhi ibly kngthentd 
OtluTfoims ol phoiiogra])hs, 
some toriiK<l giaminophoiRS, 
have b»H)u iiiMnUd, in 
whieh tlu uiords aie taken 
on a 11 itti nod disc rotating 
hori/onially, ind so arranged 
th it iho 1 ( ( ()i dt I dcstribes 
a strus of spiials diminish- 
ing from tin cireumftronee to 
tlio contio ol tin disc, but 
tluy arc all eonstiucttd on 
the g(m( 1 il ])iinei]>le of the 
phoiiogi i]>li above described 
To understand how the 
j)honogia])h iLtords and ro 
produces musical toms, it is 
noeossary to u member (1) 
that pvtch or Jiapuncy 
do}iends on the number of 
Mbrations ovecuUd by the 
Mbrating body in a given 
period of tinu, or on the 
duration of each vibration, 
say a tone having a juteh or frecjuency of 200 vibrations 
j>or second, each vibration lasting ^ of a second, (2) that 
tntenMty or IcmdrusB depends on the amplitude of the move- 
ment of the vibrating body, and (3) that qwdvty^ tvmJbrt^ or 


dang^ hrst, depends on the form of the mdividual vibrationii, 
or lather on the power the ear possesses of appreciating a 
simple jKjndular vibration producing a pure tone, or of 
decomposing more or less completely a compound vibra- 
tion into the simple pendular vibrations of which it is 
comiKised If we apply this to the record of the phono- 
graph on the wax cylinder, we find that, given a constant 
and sufficiently rapid velocity of the cylinder, a note or 
tone of a certain pitch will be heard when the marker 
runs over a number of elevations and depressions corre- 
sponding to the frequency of that note Thus if the 
note was produced by 200 vibrations per second, and 
suppose that it lasted in the music for tV of a second, 
20 marks, each made in of a second, would be 
imprinted on the wax Consequently, in reproduction, 
^the marker would run over the 20 marks in of a 
second, and a tone of that fiequency would be re- 
produced The loudness would correspond to the 
depth of ( aeli individual mark on the cylinder The 
gro iter the depth of a sei les of successive marks pro- 
duced by a loud tone, the greater, in rojiroduction, 
would be the am))l]tude of the exf ursions of the glass 
disc and the louder would be the ton© reproduced. 
Lastly, the form of the marks corresponding to in- 
dividual vibrations would determine the quality of the 
tone or note reproduced, by which we cau distinguish 
the tone of one instrument from another, or the sensation 
produced by a tone of puie and simiffe quality, like that 
from a well bowed tuning fork or an ojien organ pij)©, 
and that given by a trumpet or an orchestra, in which 
the sounds of miny instruments are blended together 
When the phonograph records the sound of an or- 
chestra, it does not record the tones of each instru 
ment, but it imprints on the wax cylinder the form 
of impiossion corresponding to the very complex sound- 
wave formed by all the instruments combined This 
particular form, infinitely varied, will reproduce back- 
wards, as has been tK])lainod, by acting on the glass 
plate, the particular foim of sound wave corresponding 
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to the sound of the orchestra. This is one of the won- 
derful feats of the phonograph Numerous instruments 
blend their tones to make one wave form, and when one 
instrument predominates, or if a human voice is smging 
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to the accompaniment of the orchestra, another form of 
sound-wave, or rather a complex series of sound waves, is 
imprinted on the wax cylinder When reproduced, the 



wave forms again exist in the air as very complex varia- 
tions of pressure, these act on the drumhead of the 
human ear, there is transmission to the brain, and there 
an analysis of the complex sensation takes place, and 
distinguish the trombone from the oboe, or the human 
>oico from the violin obbligato The phonograph reduces 
all to mechanical simplicity, complexity arises when we 
have to deal with the effects on the human ear and brain 
Many efforts have been made to obtain graphic tracings 
of wave - forms impnntod on the wax cylinder of the 
phonograph Thus the writer has taken (1) celloidm 
c ists of the surface, and f2) micro-photographs of a small 
portion of the cylinder (joum of Anat wnd Fhy $ , July 
1 895) He also devised a phonograph recorder by which 
the curves were much amplified {Trans Roy Soc Edin 
>ol xxxviii , Proc Roy Soc Edin^ 1896-97, Opening 
Address, Sownd and Epeech Waves as revealed by 
Phonography Lond. 1897 , and Schafer^s Physiol voL ii , 
Vocal Sounds, p 1229) As already mentioned, so long 
ago as 1878 Fleeming Jenkin and Ewing had examined 
the marks on the tinfoil phonograph. Professor Her- 
mann, of Kdmgsberg, took up the subject about 1890, 
using the wax-cylinder phonograph. He obtained photo- 
graphs of the curves on the wax cylmder, a beam of light 
reflected from a small mirror attached to the vibrating 
disc of the phonograph being allowed to fall on a sensitive 
plate while the phonograph was slowly travellmg (For 
references to Hermann’s important papers, see Schafer's 
Physwlogy, vol u. p 1222) Boeke, of Alkmoar, has 
devised an ingenious and accurate method of obtaining 
curves from the wax cylmder Ho measures by means of 
a microscope the transverse diameter of the impressions 
on the suHace of the cyhnder, on different (generally 
equidistant) parts of the period, and he iiffers from these 
measurements the depth of the impressions on the same 
spot, or, m other words, he derives from these measure- 


ments the curve of the vibrations of the tone which 
produced the impression {Aichv f d qes Physiol 
Bonn, Bd 1, S 297, also iVoc Roy Soc Edin, 1898^) 
h rom a communication to the Dutch Otorhinolaryngo 
logical Society Dr Boeke lias jicrmitted the author to 
select the accompanying illustrations, which will give tht 
reader a fair conception of the nature of the marks on the 
wax cylinder produced by various tones Fig 2 shows 
liortions of the curves obtained by Hermann, and enlarged 
by Boeke one and a half times The numbers 1 to 4 
refer to periods of the vowel a (as in ** hard ”), sung by 
Hermann on the notes c e g c' Numbers 5 to 8 show 
the curves of the vowel o (as in “go ”) sung to the same 
notes The number of vibrations is also noted Boeke 
measured the marks for the same vowels by his method, 
from the same cylinder, and constructmg the curves, 
found the relative lengths to be the same In h ig 3 we 
see the mdentations produced by the same vowels, sung by 
Hermann on the notes c e g c\ on the same phonograj)h 
cylinder, but delineated by Boeke after his method The 
curves are also shown m linear fashion beside each group 
of indentations From these measuiemcnts the curves 
were calculated and reproduced, as in I ig 4 Thus the 
curves of the same vowel sounds on the same cylinder art 
shown by two methods, that of Heimann and that of 
Boeke In I ig \ 

5 \^e see the in- o m ^ 41 49 

dentitions on the 

vowel a, sung by i52J YD i69m2m VD 2J^6VD 

Dr Boeke, aged 
55, on the notes c 
d efg a b c\ and 
near the fre- 
quencies of 128, 

144, 160, 170 6, 

192, 213 3, 240, 
and 256 The 
numbers 33 to 40 
show the marks 
produced by the 
same vowel, sung 
by his son, aged 
13 It will bo 
seen that the boy 
sang the notes 
exactly an octavo 
higher 1 ig 6 
shows the marks 
produced by some 
musical sounds 
Each shows on tlie 
right hand side the 
cur\o deduced 
from the marks, 
and under it a 
graphical reprt 
seutation of the 
results of its hai 
moiiic analysis 
after the theorem 
of Fourier, • in 
which the ordi 
nates represent the 
amplitude of the 
subsequent har 
monic constituents 
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No 41 IS the peiiod of the sound of 
a pitch-pipe giving cS (425 double vibrations per second), 
No 42 the {leriod of a Dutch pitch pqie, also sounding a 
(424 64 double vibrations per second) No 43 is a record 
of the penod of a sound produced by blowing between two 

S VII — 86 
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Ktrii)8 of indiarubber to imitate the vocal cords, with a 
frccjnency of 453 double vibrationa per second. No 44 is 
that of a telephone pipe used by Hermann (503 double 
vibrations per second) Nos 45 and 46 show the marks 

A o 



on the right-hand side a graphical representation of its 
harmonic analysis. The curves are in five vertical columns, 
having on the left-hand side of each drawings, by Boeke^s 
method, of two periods of the marks of the vowel The 



Fig 


marks are shown for the Dutch, German, Lnglish, 
and French languages The sounds of the vowels are 
o, like o m “go”, os, like oo in “too”, w, like the 
German u in “ J" uhrer ” , a, like a in “ hard ” f, like 

e^s 



of a comet houikIu g the notes a of ± 400 double 
vibrations jMir second, and « of 300 double vibrations 
j)er second In hig 7 are sho\\n a number of vowel 
curves for tin \owels o, of, a, i, incl i haih curve has 


a in “ take ” , not in I nglish words, but somewhat 
like € in “b(ll”, and t, hke ee in “boor” The first 
section contains only Dutch vowel sounds, either sung or 
sjKiken by Boeke or members of his family The second 



section contains curves from the voice of Professor Her 
mann, the tliird from the voice of the author from a 
cylinder sent by him to Dr Boeke, and the fourth from 
the voice of Mons H Marichelle, professeur de Tlnstitut 
dos SourdsMuets, also forwarded by him to Dr Boeke 
Thus curves and marks of the same vowel are shown from 
the voices of men of four nationalities 


Apart altogether from the uso of the phonograph in 
business and for the reproduction of music, it wiH be seen 
that it is an instrument of great value in the investigation 
of problems in acoustics, and that it illustrates those as no 
other mstrument can do (see “Expenmental Phonetics,” 
by the author, Nature^ 26th December 1901) 

(j G m) 




683 


PHOTOaRAPHY 


T Scientific Advances 

Measureinsnt of tlie Kapuiiti/ of a Plate — Since the elite 
of the article in the ninth edition of the Efvcyclojpcedm 
Jintanmea, iihotography has advanced in a direction which 
Ixsfore the advent of gelatine platas was hardly to be ex 
pected It has now become a matter of everyday procedure 
among makers of a brand of photographic plates to gauge its 
sensitiveness by exact measurement, and express the result in 
terms of an empirical unit This is effected by ascertaining 
the amount of silver deposit to which a certain imjiact of 
light gives rise on the de-veloiied image It is believed 
that the practicability of such determinations ’was hrst 
demonstrated m 1874, when Sir William Abney (Phil 
Mag ^ “On the Opacity of the Doveloiied Photographu 
Image ”) established the connexion between the intensity 
of light acting lor a given time on a sonsitne suilace md 
the opacity produced on development He demonstrated 
that, within limits, the transparency of the dejiosit varies 
as the logarithm ot the cxjx)sure The method of 
measuiement then adopted was comparatively crude, but 
ten years afterwaids ho showed how much gi eater exacti 
tilde could be ensured 

In 1888 Sn W Abney pointed out that the snood of a plati could 

be determinod by the formula T = I b + Cp, ^ 

tianhi>aroncy, b w the exposure (oi tinn of exposure x intensity of 
light acting), and C a constant II the absc issue (exjiosures) are 
plotted as logaritliins, the curve lakes tlu same form os that ol 
the law of error, which has a singular point, a tangent through 
which lies closely along the curve and < uts the axis o t Y at a |»oint 

which has a \aluo of 2b ^ If the total transparency bo unity, 
this ordinate has a value of 1 212, tlu. singulai |K>iiit having a 
\aluc 0 606 The oidinatc of the ^cio point of the curve will h< 
where tin tangent to the singular ]»oint cuts the lino diawii at 
1 212 The (liffdrciKo bctwidi tlu nicasuri nii nts of this /no 
lioint for two kinds of plati s (? e , 0 in the formula) from the 
points in the absassie marking the sanu exiiosuie, will give tin 
K lative sensitiveness of the two plates in teuns of log In 1890 
Hurtor and Dnfheld, in a papei read bclore the Society of 
( hemical Industry (see JovnmJ of that Society 19th January 1891) 
worked out a far less enipiiiCAl formula coiinoeting the oxposuic 

with the density of deposit, which in an approximate shaiie had 

tlie form D “7 logt, where I) is the dnisit} of dejioRit (or log|), % 

the “inertia * of the plate, T the transpareiuy of the dejwsit 
In the customary way a small ixirtion of a plate was cxjiosod to a 
constant li^ht at a fixed distance and for a fixed tunc, and anothci 
small jiortion to the same light for double the time and so on 
by measuring the densities of the vanons ileiiosits and constructing 
a curve, a large part of which was ajiproximately a straight line, 
it was found possible, by the pioduction of the straight Twrtion to 
meet the axis of X, to give the relative sensitiveness of difiert nt 
]>lates by the distance of the intersection from the zero point L 
(bee also Exposure Meters^ below under II An arattts ) 

It IS believed that neither formula can be absolutely 
correct, though Ixith are approximately true and are sufh 
ciently near to be of practical value This belief is based 
on the further resoarchas described below phose appltc 
able for the correction of star magnitudes as determined by 
photography have been verified and confirmed by Schwarz 
child, Michalke, and others ] 

Effect of Temperature on Seneitiveneae — In the year 
1876 it was shown that heat apparently increased, while 
cold diminished, the sensitiveness of a plate, but the 
experiments were rather of the qualitative than the quanti 
tative order In 1893 fresh experiments were undertaken 
by Sir William Abney, and it was found that the effect 
of a difference in temperature of some 40 C invariably 
caused a diminution in sensitiveness of the sensitive salt 
at the lower temperature, a plate often requiring more 
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than double the e\[)osuic at a temperature of about ~18" C 
than It did when the temiiciature was increased to -f 33“ C 
Fig 1 shows the 
lesiilt of exiKising a 
plate when at thiee 
different tcmjieia § 
tures for the times ^ 
shown 111 the scale of g. 
absciHsdb, the trans- 5 
pareney of clejiGsit | 
for the different e\ 

]X)suies being bhowu 
as the ordinates 
Tlie general deduc 
tion was that in 
crease m tempeia 
tuie involved in 
crease in sensitive 

ness so long as the ^ 

constituents of the posurm 

]iUte (gelatine, Ac) ’ 

v\eie unaltered IY*ofessor Dewai stated at the Itoyal 
Institution in 1896 that at a tcmiierature of -IbO"* C 
certain sensitive films wcie reduced in sensitiveness to less 
than a quarter of that which they jxissess at ordinary tern 
])eratures It apjiears also from las subsecpient inqiiii}, 
that when the sane films weu subjected to the temiieiaturc 
of lic|Uicl hydrogen (-252 C ) the loss iii sensitiveness 
liecomes asymjitotu as the absolute zero is approached 
ricsumably, therefore, some degree of sensitiveness would 
still be preserved even at the absolute zero 

Effect of l>tmall Interihitwe of Light on a ^Sensitive Salt 
— Another investigation by Sir William Abney was dt 
senbed in bruf in the Prot Poy Soc ^ 189i, and m full in 
the Journal of the Camera Clnby 1801 When a plate is 
cxjxised for a certain time to a light of given intensity, it is 
commonly said to have nccivcd so much cxposuie (I) 
If the time be altered, and the intensity of the light also, 
so that the exjiosure (tune x intensity) is the same, it has 
usually lieen accepted that the energy exjH nded in doing 
chemical woik in the film is the same A long senes of 
experiments louducted under differing conditions has 
shown that such is not the case, and that tlie more intense 
the light (within ceitani limits) the greater is tlie chemical 



action, as shown on the development of a jilate Fig 2 
illustrates the results obtained in three cases The ex 
jiosurc E 18 the same m all cases The curves are so drawn 
that the scale of abscissie is the intensity of the light in 
jiowers of -2, and the ordinates show the iiercentages of 
chemical action produced If the chemical action remained 
the same when the intensity of light was reduced, E 
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rtniaining the name, each of the curves ^ould be sho\^n as 
a Htiaight line at the height of 100, which is the trails 
parency of ciqKiHit with the umt of light As it is, they show 
diminishing [Kjrctntages as the light intensity is diminished 
Thus when the intensity of the light is reduced to irV of the 
oi iginal, and the time of exposure is prolonged 04 times, the 
useful energy exiiended on a lantern plate is only 60 jier 
cent of that ox|)onded when the light and time of exposure 
ire each unity In tlie cases to which the diagram refers, 
the light used was a standard amyl acetate lamp, and the 
umt of intensity taken was this light at a distance of 2 feet 
fiom the plate, and the unit of time was 10 seconds The 
lain]) being moved to 16 feet from th( ])late, gave an intcn 
sity of the unit, and the time of exposure had to be 
iiK reased to 040 seconds, so that E was the same in both 
lasos further, it was found that when the Umien of 
t\[)o8uro on different 
puts of the ]>latc 
woio suLcesHivcIy 
(loul)led, light at a 
fixed distance being 
used for one soriLS, 
ind altered for a 
sc(ond soues, the 
slojjes of the curves 
of transparency, as m 
ig 1 (the grada 
lion), were jiarallel to 
one another Fig 3 
shows this in a graphic 
manner, the units of 
the scales of abscissai 
ind ordinates being 
the same as before 
IMiis investigation is 
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of use when camera images are in question, as the pu ture is 
formed by diffuent intensities of light, not >eiy diffeient 
fioin those of the amyl acetate lain]), the time of ox]) 08 ure 
l)eing the same foi all mteiisitios The deductions made 
fi om the investigation are that with a slow jilate the energy 
i \])endod in chemical action is smaller as the intensity is 
diminished, while 


with a quick plate 
the variation is much 
less As a ])ractical 
deduction, we may 
siy that to obtain 
l)io))er contrast in 
i badly lighted juc 
ture it IS advisable 
to use a slow plate 
Effect of veil/ In 
tease Ltr/ht on a 
A^en nhve Salt — 
Vnother investiga 
lion was made as 
to the eftcct of vciy 
intense light on sen 
sitivo surfaces In 
this case a scieon of 
sto}>by stoj) gradu 
ated ojmcitics was 
made use of, and 
plates e\]>osed 
through it to the 
action of lights 
maikedly differing 
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Scafe of intensities in 
Powers of 2 

in intensity, one being that of the amyl acetate lamp, 
another that of the arc light, and a third the light emitt^ 
from the spark of a Wimshurst machine The exposures 


were so made that one of the opacities produced on the 
plate from exposure to each source of light was approxi 
mately the same Fig 4 gives an example of the resulta 
obtained The abscissae are denved from the graduated 
opacities of the screen used, and their units and that of 
the ordinates are the same as before The unit of intensity 
of light IS of course in each case widely different It will 
bo seen that the slope of the curve due to the spark light 
is less steep than that due to the arc light, and the latter, 
again, is much less steep than that due to the amyl acetate 
lamp A further investigation was made of the effect of 
increasing the time of exposuie when the intense light 
was diminished, and it was found that with all plates the 
useful chemical energy acting on a plate was least with 
the most intense light, but increased as the intensity 
dimimshcd, though the time was correspondingly increased 
This IS the le verse of what we have recorded as taking 
place when \ com]>arativ6ly feeble light was employed 
P urther, it was proved that the vanation was greatest in 
those plates which are ordinarily considered to be the 
most rapid It follows, therefore, that there is some 
intensity of light when the useful chemical energy is at a 
maximum, and that this intensity vanes for each kind of 
j)lato 

Intermittent Edpomte of a Sensitive Salt — Sir 
William Abney has also shown that, if a total exposure is 
made uj) of intermittent exposures, the chemical action 
on a sensitive salt is less than it is when the same ex 
j) 08 ure 18 not intciinittent It was also shown that the 
longer the tunc of rest between the intermittent exixiHUies 
(within liniitH) the less was the chemical action We may 
quote one case Exjiosuros were hrst made to a naked 
light, and aiterwards to the same light for six times longei, 
as a rotating disc intervened which had 12 ajiertures ol 
6® cut in it at equal intervals apart, and 720 intermit 
tent oxjiosnros per second were given The plate 
was moved to different distances from the light, so that 
the intensity was altered The apjiarent loss of exjiosuic 
by the intervention of the disc increases as the intensity 
diminishes, the ratios of the chemical eneigy usefully 
emjdoyed of tlie naked light exposure to that of the 
intermitting exj)osuros being — 

I'oi intrijsity 1 1 to 815 

, , I 1 m 600 

, I* 1 » 421 

, A 1m 370 

These results apjiear to l)c exjilicable by the theoretical 
considerations regarding molecular motion 

Effect of Monochi omatic Light of Varying JVaw 
Lengths on a Sensitive Salt — It has been a subject of 
investigation as to whether the gradation on a plate 
is altered when ex]K)8ure8 are made to lights of 
different colours, that is to say, whether the shades of 
tone in a negative of a white object illuminated by, say, 
a red light, would be the same as those in the negative 
if illuminated by a blue light Abney announced that 
the gradation was different , and, quite independently, Mi 
Chapman Jones undertook an investigation of the matter, 
and made a general deduction for isochromatic plates that, 
except with a certain developer, the gradation was steepei 
(that IS, the curve shown graphicaUy would be Bteejiei) 
the greater the wavelengths of the light to which the'- 
sensitive salt was subjected Investigation shows that 
with plates made with the ordinary haloid salts of silvei 
Chapman Jones’s deduction requires modification When 
monochromatic light from the spectrum is employed, it is 
found that the gradation increases with wavelengths of 
light which are less, and also with those which are greater, 
than the light whose wave length has a maximum effect 
on the sensitive salt experimented with Thus with 
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bromo-iodide of silver the maximum effect produced by 
the spectrum is close to the blue lithium hue, and the 
gradation of the plate illuminated i^ith that light is less 
steep than when the light is sj^ectrum violet, green, yellow, 
or red From the r^ to the yellow the gradation is 
much the steepest Whether these results have any 
practical bearing on ordinary pJiotogiaphic exposures is 
not settled, but that they must have some decided effect 
on the accuracy of three-colour work for the production 
of pictures in approximately natural colours is undoubted, 
and they may have a direct influence on the determination 
of star magnitudes by means of photography 

Correct Rendering of Colours ui Monoc/n onie — As to the 
materials used for the coirect rendering of colours in mono 
chrome, isochromatic plates have been impio\ed in chai 
icter, and there is a simple means of ascertaining what 
light falter should bo used for each brand of plate Pei 
haps the best isochromatic plate ls, at the time of writing, 
the “Cadett Spectrum” plate, which is seusitnc from the 
ultra violet to the red of the s^iectrum, and which shows 
hardly any of that lack of sensitiveness in the region 
of the si)ectrum green which plates dyed with cosin dc 
rivatives always betray When the si)ectrum is formed 
by light such as that of a parafhu lamp, the curve ol 
sensitiveness is not far from the curve ot luminosity of 
the sjKJctrum of daylight, so that if a colouied object 
were illuminated solely by a parattm light, a punt fiom 
the negative would give a fair ie]Mcs( ntation of the 
object in monochrome — that is, the shades of gicy m the 
punt would represent the daylight luminosity of the 
colours As objects cannot usually Ije illuminated by 
this light, it becomes necessary to filter daylight through a 
coloured screen, which can be put m front of the camera lens 
By jirojier means the luminosity of the light of day coming 
through a led, a green, a blue, and an oiange glass can 
Ix) very accurately measured, if Jiiuli s(|uaics of those 
(olouicd glasses, together with a white glass of the same 
area, 1x5 placed in a row and cemented on vNluto glass, 
wc have a colour screen which we can make available 
foi finding the kind of light falter to lx. employed This 
IS readily done by reducing the luminosity of the light 
coming thiough all the glasses to tliat ot the luminosity 
of the light coming through the blue glass If the luinin 
osify of the blue 1x3 5 and that of the white light 100, 
then the luminosity of the lattei must be reclucod to 
of its original value, and so with the other glasses The 
luminosity of the light (oiniiig through ui<h smUl glass 
S(juire can be made ecjual by rotating in fiout of them 
\ disc m which aixirturos are cut coiiespondmg to the 
1 eduction required The blue glass, foi instance, would 
not he covered by the disc at all, while opposite the white 
square the disc would have an ajxirtuio of an angle of 18 
When a plate is exjKised behind the low of glass squares, 
with the light passing through the rotating disc, the negat 
ive obtained would, under ordinary conditions, show square 
patches of veiy different oimcity A light filtei of some 
transparent colour, if placed m the path of the light, will 
alter the opacities, and eventually one can be found which 
will only allow such coloured light to be tiansmittecl as 
will cause all the opacities in the negative to Ix) the same 
As the luminosities of the white light passing thiough the 
glasses are made equal, and as the photogiaiihic deposits 
arc also rendered equal, this light filtei, if used in fiont of 
the camera lens, will render all coloured objects in correct 
monochrome luminosity \nother plan, based on the same 
jinnciples, is to place segments of annuluses of vermilion, 
chrome yellow, emerald green, French blue, and white on 
a disc, and to complete the annuluses with black segments, 
the amount of black depending on the luminosity of the 
pigments, which can be readily measured hen the disc 
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18 rotated, rings of colour, modified in brightness by black, 
are seen, and each nng will be of the same luminosity 
As before, a screen (light-filter) to Ix) used in front of the 
lens must bo found which will cause the developed images 
of all the lings to apjiear of equal opacity It must be 
remembered that the light in which the object is to ])e 
photograjihed must 1x5 the same as that in which the 
luminosity of the glasses oi pigments is measured 

Ph^tenpagihy lu Natural — A method, dcvisid 

by M Lippmann, of Puis, by which the natuial colouis of 
objects are rcpi educed by means of intei foreiice, may be 
biiefly described as follows A sensitive plate is placed 
in contact with i film of mercury, and the « xposure to 
the sjiectium, oi to the image of coloured objcits to be 
photogiaphed, is made thiough the back of the ^ilatc 
On development, the imago a]>|X5ars coloured when viewed 
at one paiticulai ingle, the colours Ixung approximately 
those of the object Ihe necessary exposure to produce 
this result was vciy piolonged in the first exiieiiments iii 
which the s[)ectium was photographed, and a longer c\ 
ix)suic had to lie given to the lecl than was required for the 
blue Li]>pmann at lust employed collodion dry plates, 
piejjarcd, it is Ixihcved, vMth albumen, and it rccjuinxl con 
siderable manipulation to bring out the colours correctly 
Lumi^^re used gelatine plates dyed with apjiropnatc dy c s 
(orthochioinatic j)latcs) , the cx^xisure was much dimin 
ished, ind very excellent i cprcisentations were produced of 
all natuial colouis The mam txuiit to aim at in the 
]nepai ition of the plite seems to 1x5 to obtain a \ciy 
sensitive film vMthout my, oi, at all events, with the hast 
possible, “giain” in the sensitive salt A formula jiiili- 
hshed by Lumuic seems to attun this objett Vitwed 
directly, the develojxid images a^qx^ar like ordinal y 
negatives, but when held it in angle to the light the 
colouis aie vnid They aie not pure monochromatii 
colours, but luuc vciy much the quility of colouis 
obtained by ixdiii/ed light It appeals that they ait 
picxiucod by what may lx teiined “nodes” of different 
colouied lights icting within the film Thus m photo 
graphing the s}x.ctium i lys jxmetrite to the reflecting 
meicury and ire icflectcd back fiom il, and these, willi 
the incident waves of light, form nodes where no motion 
exists, ill a somewhat similar way to those obtained in i 
cord stretched lx. tween two jKnnts v\hon plucked in the 
negative these nodal jxiints arc found in the thickness of 
the Hilvei dejxisit When v\hite light is sent through the 
film after the image has been devclo|>ed, theoretically only 
rays of the wavelengths which formed these nodes uc 
leflected to the eye, and thus we get an impression of 
colour So fu this j)ro(css has been only of scientific 
value and of but small jnactical use 

Reptoduction of Colon) ed Qhjnt'i hy means of Three 
Pfvotoif)aphu Posi,tt,)}es — [ve^\ Pioces ^ — A practical plan 
of producing images m ippi oxiraatcly the true colours of 
nature has lxx.n devised by ])repaiing three positives of 
the same object, one illuminated by a tccl, the other by a 
gicon, ind tlic third by a blue light , tlie images from 
these three transjiaieiicios, when visually combined, vmU 
show the c olours of the object This jdan w vs scientifically 
and practically worked out by Ives of Philadelphi i, 
though in Ira'hte and elsewhere it had been formulated, 
especially by Hauion Du Cros The following descri|> 
tion may be tiken as that of Ives’s prexjess — By the 
trichroni itic theory of colour vision every colour m 
nature can be accounted for by the mixture of two or 
throe of the thiee colour sensations, red, green, and blue, 
to which the eye is HUpix)8ed to respond Thus a mixture 
of a red and green sensation produces the sensation of 
yellow , of a green and blue, that of a blue green , of red 
and blue, that of purple , and of all three, that of white 
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For the Bensations we may Hubstitute those colours T^hich 
most nearly resiK)n(l to the theoretical sensations with 
out any material loss of purity in the resulting sensation 
Wo must take the sjKJctrum of white light as the only 
j)crfect scile of iiure (olouis hrom experiment it has 
lioen ])rovc(l tlut the lod sensation in the eye is excited 
by a large part of the visible sjiectrum, but with varying 
intensities If, then, we (an on a photographic jilate 
j)rodiife a develoiied image of the spectium \vhich exactly 
( 01 rcsiKinds in opacity and position to the amount of red 
stimiil ition excited in those legions, we shall, on illuminat 
ing a jiositive taken from such a negatne with a 
])Uie led light, have a representation of the siiectnim such 
as would Ije H()en by an eye which was onlj^ endowed with 
tilt sensation of red Similaily, if negatnes tould be 
taken to fulfil the like conditions foi the gieen and foi 
tlio biiu s( nsation, wo should ol>tain positives from them 
which, when illuminated by pnic giccn and blue lights 
lesjicctively, would show tlic H])C(trum as seen by an eye 
which was cmly indowed with a green oi i blue sen 
sation Fvidciitly if by hoitm artifice we can throw the 
colcniied images of the three j»ositivts on a screen, 
suiKrposing them one civei the other in then projnr 
lelativo positions, the spectrum will be reproduced, foi 
the ovoilapjang colours, by then \arution in intensity, 
will form the c olouis intermediate between those used 
loi the illumination of the ])ositiv(s For the puipos( 
oj piodudiig the thioe suitable negatives of the s]>ectrum, 
thicc light hlteis, through wludi the image has to pass 
before iiaelnng the photogr i] >hic plate, ha\e to be found 
With all picscnt plates thcscj aie ec)m]»iomises (see belcjw) 
lloughly s[icalving, the sciccns used loi t iknig the three 
negative s aie an oi vngc , a bluish giec n, and a blue These 
truismit those ]>arts of the sjiectium whicli answoi tei the 
three sens itions Win n these w c olit lined, i e olouiod obioct 
eaii ]>o re produced 

/o/y’s PtoccHH — Professor Toly, of Dublin, in 1897 intro 
eluced a colour pioecss by which an image in appioximately 
natural ccdoins could l>e tin own upon a scuhii by an 
optical lantern, only one transpiiency being emj>loycd, 
instead of tJiieo, as in the l\es ])rotcss A ^Haking” 
SCI ecu w IS lulcd with ilternating orange, blue green, anel 
blue lines to inches a])ait, touching one anothei 
and following one anothci in the aboNc oielei When such 
i screen was placed in fiont of a sensitive ])lale m the 
camel i, and e\i)osuie made to tlic imago of a coloured 
object, Iheie were piactie ill} thicc negati\es on the sanm 
plate, each being coufineHl to the aiei occupied by linens of 
the same c olcmi Tlie shade s of e olour and the depth of 
the colours used in ruling deiH.nded on the brand of jdite 
When a jieifect tiiunc negatne was obtained, a trans 
paieiuy was m ido fiom it, and m contiXet with this was 
jilac I d a screen iuIcmI with lines the same distance a]>art, but 
ot the ( olouis coiiesjionding to the three colour sensations, 
namely, led, gioen, and blue The red lines weie made 
to fall on the image taken through the orange lines, the 
giccn on that of the blue^ green, and the blue or violet on 
that of the blue On the screen there ate piactically three 
difierently coloui e d images show n by one transparency 
The ditfcient eolouis blend togothei and gi\e a jiicturo 
which shows appioximately the coiieet colours of the 
oiigin il 

77nee Colom PhoimpaphicPunUnq — Thiee colour print 
iiig lias made rapid stiides The most suitable negatives 
aie those which have been doscnlxsd for Iveses process 
Instead of using the colours which correspond to the 
colour sensations, their e omplementaries are employed, for 
reasons which will be evident if the absorjition of dyes 
when sujieriiosod is considered Thus to produce a yellow 
patch bx Tves’s process, that sjuce must be almost bare in 


[scientific advances 

those positives through which red and green lights are 
transmitted, since red and green combined make yellow 
The negatives must therefore Ixs o{)aque where these spaces 
occui If we use the negatives for producing (say) collo 
tyiie ijlates, which are subsequently “ inked ” with coloured 
‘ inks,” the spaces in the print from the “ red ” and the 
“ green ” negatives will “ take ” no colour, whilst that m the 
“ blue ” negative will have a full colour Evidently, then, 
to produce a yellow when the three printings are sujicr- 
])oscd, the blue negative must be printed in yellow, the 
complementary to the blue that is used by Ives in the 
triple projection pro( ess Similarly, for inking in the plate 
printed from the red negative the colour used must lie a 
green blue, and from the green negative a purple These 
last two colours must be transparent colours if the first 
printing on a white surface is the yellow from the blue 
negative 1 f opat^ue, there wotdd be a dirty image formed, 
of no particulai colour The colour next the white ground, 
howcvei, may be opacpie Wo may exjiect that the difli 
culty of obtaining the exact depth of colour necessary foi 
eadi punting will l>e oveicomo before very long, and that 
three colom pnntings will give unifoim results (see 
Froci sh) 

Po^itnm 'in Thee toloiiys — Ives was the fust to 
show that a transpaiency displaying appioximately all 
ilie colours iii naluie could be proclucecl on the same 
piinciples that underlie the three colour printing This he 
effected by jnintmg each of the thiee negatives, pi educed 
foi his tuple projection piocess as already described, on 
gelxtine films sensitized by bichromate of ixitash Each of 
the thicc ti insyiarent films was dyed with a colour com 
plenientai} to the colour of the light which he transmitted 
thioiigh the positives when used for projection Thus the 
“ led ” jiositive he dyed with a blue green dye, the ‘‘green ” 
jiositive with a ymrple dye, and the “blue” positive witli a 
yellow dye These thiee films, when superposed, gave the 
colom s of the onginal object Sanger Shejiherd has mad( 
the piocess I (ommcKial sue (ess, and pioduces lantern 
sinks ol gieat beaut}, in which all colours are correctly 
lendered Instead of using a dye foi the “led” trans 
piKiuy, he (onveits the silver image of a positive image 
into an non silt loseniblmg Prussian blue in colour 

l^ietimtomciet ^ foi 71uet Colour Woil — Sir W Abney 
has devised scnsitomekrs for determining the colours of the 
seieens to be placed before the lens in order to seciue tlie 
thiee colom negatives Their pioduction deyiendsupon tlic 
same j»i incijiles as that he devised for the correct rendering 
in monodiroine of a coloui object When the sensito 
metci txkes the foim of glisses through which light is 
ti insmitted to the plate, the luminosities of the coloured 
lights ti insmitted arc determined, and also the y)ercentage 
comyxisitioTi of their colom s in terms of the lecl, green, 
and blue lights used in the trqile pi ejection, and thence 
are deduced the luminosities in teims of red, green, and blue 
hor ascertaining what led screen should be used, the 
luminosity transmitted through each is so adjusted that 
the luminosity of the red comyionents in each is made 
equal (see ante) This gives a sensitometei of equal red 
values A coloured screen has to be found which, when 
jilaced in front of the lens, will cause the density of the 
deposit on the plate to be the same throughout This is 
done by trial, the colour Ixjing altered till the projier result 
is obtained In a similar way the “green” and “blue” 
screens are determined Coloured pigments rotating on a 
disc can also Ije employed, as indicated in the paragraph 
on the correct rendering of colour in monochiome (see 
ante) 

New Develope'i s — Some excellent developers have 
lecently been brought out, formulae for those most in 
vogue aie api»ended — 
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Jbikanogen Developer 

£ikonogeii 25 piits 

Sodium fiulplute 50 

Sodium oarbonatc 50 , 

Potassium bromick h ,, 

Water 1000 , 

This is a one solution developer, and acts cmig< Kail) 
Metol Developer 

Solution A 

Wctol Jpaits 

Sodium sulphite 18 ,, 

Water 100 , 

Solution II 

Sodium caibonatt 6 j)ai ts 

Potassium bionudo 1 ,, 

Water 100 ,, 

For use, take one jiart of A to fiom 1 to 8 jiaits of H 
Amidol Developer 

Amidol 3 parts 

Sodium sulphite 100 ,, 

1 otaasiuiu broniid* 1 to 3 

WatLi 1000 , 

Thu devcloijoi icipincs no addition ot ilkali 
Ortol Devilopn 

Solution A 

Oitol Inputs 

Sodium motabisulpliilt 7 , 

tVatci 1000 ,, 

Solution P 

S(Mlnan caibonat« 100 j>aits 

Sodium suli>hiti li> , 

l^otasHUim biomuh 8 , 

Watir 1000 , 


A and H solutions aio mived ttj^ithn in ocpial iuojmji lions 

Besides these, tlun aio beveialmoii, siuh jis Aduiol, Glyuni 
Pyro catochin, which have betn used witli iiioio or less suecess 
They all givt a black in lieu of that daik olive green deposit of 
Sliver whn h is so ofUn lound with pyrogallol dev oloi>ois All aio 
alkaline dovelopirs, and the image is built up from the sensitive 
salt within the lilni They art applit iblt to gelatine oi collodion 
]dates but for tin latttr latlur inoit Inomide ol an alkali is added, 
to retard togging 

Effect of lIydro(fen Piunidi on Senntive — Dr 

W T Russell instituted a stuts of eviierimtnts on the 
ttttct of txiKjsurc of scnsitno ] dates to the action of 
Mpouis and gisos for long 1^^'^ 

known that contact of jdates with such suhslaiitcs 
IS wood ( luacd \ wensitne surfaco to sliow “fog” on 
tle>elopment By a somewhat cxhausti\o senes of cx 
I Kliments, iiusscll showed that the probable cause of this 
tog iH iieroxide of hydiogcn, since Hubstanccs which favouied 
its formation produced the same eficct This is somewhat 
It markable, is this siinc substincc w ill completely destroy 
the effect tliat light has li ul on a sousitivo ^ilato , indeed, 
it iflords one w iy of destroying a light image on a sonsi 
tivc collodion plate 'J^he experiments of ilussell give a 
w iiiiing to photographcis to take care how they store 
exposed jdates for liiief |)eriods It appears that negatives 
wrapped in ]»araftm pajicr are secure from this danger 

(W 1)B w A ) 
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Since the ninth edition of this work was published, 
git at changes ha\o been made in ordinary photographic 
aiiparitus, chiefly due to the extended use of small hand 
cameras suitable for taking instantaneous photographs 
uiKin the 1 ipid gelatine dry plates or films now available 
These small pictures can easily be enlarged four times or 
more, so that the jdiotographic travelling equipment may 
be reduced to a hand package The result of this is seen 
in the immense expansion that has taken place in the use 
of iihotography for all purposes of illustration The 
tendency in all jHirtable cameras and apparatus has been 
towards lightness and compactness in construction and 
material Aluminium and its alloys arc largely used, 
instead of brass, for fittings and mountings Instead of 


glass plates, flexible films of celluloid and other materials 
are available in single sheets like -filates, oi in rolls en 
closed moiiaque pajier, which can lie changed oi replaced 
m daylight The construction of lenses has also been 
improved, so as to obtiiii greater covering power, with flat 
ness of held and freedom from astigmatism, with laigci 
aportmes than were available with aplanatic lenses 
Greater rapidity of woiking is thus gained, and with the 
increased sensitiveness of the dry jilates in ase, subjects in 
rapid motion can he photographed with a |x>rlc(tioii which 
formerly was cpiite unattainable 

Cameras 

The general requirements of a good uimtri vie — 
Thoroughly well seasoned mateiial, simiilicity and stuiigth 
of construction, parallelism and squauiuss of finiit and 
back, smoothness and regularity ol movement in focussing 
A rising and falling front, by which the lens can be raised 
or loweied to take in more or less foreground, is almost i 
necessity, and may bo Hupplemcnted by a swing back oi 
swing front, to prevent distoition oi the inugc when tlu 
camerv has to l>e tilted, or to ecpiali/e definition of objects 
at clillcicnt distinces from the c vineia A side swing is 
sjiccially useful lor the lattei piiriKise llicso movenunts 
should be louncl the central hori/ontal oi vertical axis oi 
the bick Ol fiont, as the case may be When the rising 
fiont is used, the Ions must be stoiq)Ccl down, or anothci 
of longer focus iilted whicli will covci i huger ])latc 
thvn the cimcri is mide foi, in oidci to obtain good 
dehiiitiou ovci tlic extendtd iica of tlic putuic It is 
convenient to hive tlu c imcia sipiue and fitted with i 
leversible buk, so tint the gieatest Icngtli of the plate 
may Ik hoii/ontal oi vertu vl, is desired "llu nu lease ol 
weight and bulk is obvutecl in some Ircnch c iinci is b} 
making the bac k part of tlu camera and be Hows uvcisiblc, 
the foimci being ]»li(ed upiiglit oi on its suit, as rcquiicd, 
while the sin ill cud of the bellows is made sciuiu or loiincl, 
so as to fit in eitlu i ])ositi<)n into tlu fiont of the taiiiii i 
liehmd the lens The focussing stitcn may bev uiled with 
paiallel erossJims foi piuiioscs of nuasuicniciit, and as a 
chock on the vertic ility of the caincia when jihotogi ipliing 
buildings or otlui objects with vcitnal lines 'llu 
clistamo fiom the lens of the focussing sc icon, ind <>f tlu 
sensitive surface of the jihite in tlu duk sink, must 
coincide c\ictl> Tins can be tested by incasuiciiunt, oi 
by caret ully focussing some blight and well defined object 
on the screen and then on a giound gliss plitc placed in 
eich of the dark slides to be eximincci The caiiuia and 
the plate c ai riers must l>c jicrlectly light tight, and all then 
innei surfaces dead black, to jaevent any reflection from 
blight s]>ots fiom being thiowii on the jilatc The jilate 
earner oi dark slide must iximit of the sensitive jihitc 
be mg ])1 iced in the c iiiiera and exjiosed without risk ot 
iny light leichmg it c\cc[»t that passing tlnougli the lens 
The corner joints, the hinges in tlu^ shutters, and the 
openings it the sides and top iii the book form of double 
ciiriei aic all weak points, and recjiiiie careful examination 
from time to time They should be proteete d by metal 
plates The plate c arriers should fit readily into then 
jilaccs without jerking, and the shutiers must run smoothl} 
when withdrawn and replaced Frames may l>e jirovided 
for smaller plates than the cai tiers are made for, cau 
being taken that the surface of the plate is at the propei 
distauec from the lens It is convenient to have the plate 
earners numbered m seejuence, and piovided with a small 
inlaid tablet for recording memoranda of plate, exposure, 
Ac A level or other moans of show ing that the camera is 
level and the plate vortical should be attached to the 
camera, also a view meter or finder showing the exact 
extent of the picture 
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Studio cameras dro made athustabloi both from the front and 
bade, thus enabling short or long focus lenses to be used, with 
extra oxtonsiou for copying and enlarging As a rule they are 
titUd with rejieating hades, for enabling t>\o or moio exfiosures to 
bo made on one plate The ba( ks arc usually squan , so that the 
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plates (AH be usid upiight or liiigthways, and they aio fitted with 
double swing niovi inents Wlu n single plate carriers are used, they 
UK soim times fitted with a fit xililt shuttei, by which jeikmg 
and inoveniciit of the (aiiieta au avoided Tin ordinaiy studio 
<ameiasusHi for jioitraituie ate usually niountid on stioiig pillar 
btauds, laisid oi lowtrcil with an endless strew or rackwork, and 
the flat top rairyin^ the taiiuia is arranged to have au angulai 
motion vdtically and hoii/oiitally Laige t atm i as, with long 
I xtension for copying puriiosis should hi mounttd on substantial 
table stands, with adpistimnts l<»i obtaining iht vaiioiis motions 
almve noted In all Ukhi stands absolute rigidity and freedom 
liom sli tkingaie css( ntuil tigs 'i and (i sliow two t\ jies of imxlern 



t lu 0 —Studio ( amera and Stand 


)Nittonis of studio (amera and stand Descriptions of other ap|>ar 
atus of the kind will Ih found m the works noted at the end 


Ordinary Field and Fortahle cameras, other than special hand 
(Ameras, are now lighter and more compact, metal struts lieing 
used instead of wooden flaps for sup^rting and fixing the front 
and back when in use They are mi^e m a variety of patterns, the 
pnnciiial inqnovements being swinging fronts, tnpod head and 



?iu 4 — (kUI C amcia adjusUsl fur lon^ focus Turntabh tripod head 


turutalik m the baseboard, double extension movements fiom tlio 
bark and fiont foi usi with long or shoit fonts lenses, and tin ii*^o 
of aluminium foi tin incial work 
These camoias no htted with a 
focussing H( r( ( n and arc intended 
to 1x3 used on a tii}>od stand, 
though some of the smallei sizes 
can befitted wiih findois and used 
as hand cameras As a mb tbo 
plates aie laineil in tbo usual 
double jdato cairn is, but ebang 
ing boxes foi plates or cut films 
01 roll holders canying lengths of 
sensitive films foi few or many 
(xposuiis, tan also be tittorf 
ihc lattd aie light and com 
jiact, and useful loi travellers, 
the films l)ciiig (hanged in 
daylight kigs 7 and 8 show 
a typical nnHlorn held tameia 
adjusted foi long or shoi t 
focus Foi photogiaphing am 
mals ot oliieitM in motion 
when it 18 aosirable to watch Fio 8 —Field Camera adjusted tor 
the moveiuont till the moment short focus 

of exposure cameras fitted with twin lenses will be found useful 
(1 ig 9) The lonsts must l)c of exactly the same focus, and 
fix ussed together hy the same motion of the rackwork Tlie plate 




Fto 9 — Tamera fitted with Twin Lenses a hood of finder B, ground gloss 
Hcreen e mirror i> viewinc lens, B working lens r, shutter o 
focussing pinion it plate carrier i plate 


IS kept ready for exposure in one eonijiartment, while the object is 
\ icwed on the focussing b( reen of the other, and the plate exposed 
at the proper time Several forms of binocular hand cameras are 
made on this principle Field cameras are supported on wooden 
tnpod stands, which usually fipld m two or more sections, the head 
being separate, if not attached to the baseboard of the camera The 
legs should be adjustable in length for use on uneven ground A 
trijxKl stand may l>c light, but must be linn and ngid w nen set ni» 
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For small field cameras the aluminium >Nalking stick tripods are 
very convenient (Fig 10) 

I aiding cameras form a class of itortable modem camera wliuh 
has many conveniencos for hand 
or stand woik tin to half oi 
whole plate si/c The best fonns 
have most oi the fittings and 
arrangements oi a stand canierai but 
<lo8e up into a box which need 
not be larger or heavier than a 
hand camera, iKith the advantage 
that the camera, lens, and shuttei 
aio all in position foi immediate 
use, A\hile different lenses can 
he used if desited *With an ap 
2>aratus of this kind, fitted with 
a light stand, any class oi outdooi 
woik can lie undei taken, and glass 
plates, flat oi roll films, can be 
employed, as most convenient Some 
forms of these cameras aie more 
of the hand camei-a type, focussing 
by finders and scale (Figs 11 and 12) 

Hand Carnet OH — One distinctive 


feature of the photography of 
the piesent day is the worldwide 



h 10 10 — \V alknig stick TtiikmIm 
ihed, have condined to this icsult 


use ~of the hand camera Its 
convenience, the case with which 
it can bo cairied and woiked, 
and the remarkably low pncis 
at which practically useful instru 
iiKiits of tins kind can ho 
Iho close direct connexion of photography with the scuuccs of 
optics and ohemistiy, and its nuinetous aitistic and 
scientific applications, must, when widespread as 
they now are by means of the hand camera, excit a 
]K)weiful and important educational influence, iii 
<]uickenmg artistic perception and scientific inquiiy 
Although small portable cameras foi instantanc oiis 
pictiaes had been made by Scaife (Pistolgiaph, 1858), 
lltrtsch (1860), and otheis, the history of the modem 
hand camera dates from lanuary 1881, when Mr 
r Bulas brought forward his detective camcia 
{Photof/raphie Journal^ 1881, p 59) It consisted of 
A double camera (one used as a finder, the other foi 
taking the picture) enclosed in another l>ox suitably 
ooveitd, which also contained the double plate earners, 
and had ajxirturos in fioiit of the lenses thiough 
which the pictures were viewed and taken In another 
form the findei was omitted Other similar box cameras 
<luiokly followed, but they did not conic into very 
general use before 1888, when the hastmaii Company, 
of Rochester, USA, brought out the ii portable film 
oameia under the name of Kodak, which has now become a houw 
hold word and almost a rccognizecl genenc term for a hand camera 
In view of the multiplicity of foiTns and anangements of hand 
t to classify tin 111 into distinct tvpcs 


cameras, it is difficult 


Dr 



Fie 11 —Folding Camera. 

Krugener Hatul Catmra) gives three pnncipal group 

(1) for glass plates, (2) for stiff films, (8) mr films m lolls 
These, again, may be subdividcMl into hox folding cameras, and 
further, into (a) cameras with enclosed changing magazines, (5) 
with separate (hanging boxes oi roll holders, (c) with single or 


double plate earners Most cameras that will take glasN plates 
will take cut films in suitable sheaths^ and lioldeis for roll films 
CAn be attached in place of holders for plates or cut films The 
normal size for hand cameras is the quarter plate (4ix 3^ inches) 
or the Continental size, 9 x 12 centimetres As a rule thej do not 
txeced the half plate size (6^ x 4^ inches), but many are made in 
iniuh Muallei si/ts, as ^ or 4 quaittr plate Sometimes thcfec t>m dl 
cameras arc disguiscsl as field glasses, hooks, watches, Acc , oi con 
structccl foi being hidden m the clothing, the lenses appaniig us 
scarf pins, wuisUuat Imttoiis, Ac, but excepting the fust, tla t 
disguises arc not now so eoiumon as forint ily Such pictures an ftsi 
small tor us<l without enlarging Hand cauieias am caiiistmctt-d 
on nine h the same ]>rineip)(S as stand caincrus, but as they au 
8 jiecially intended for inatantaueous weak, they aie smiphtncl and 
adapted so that the picture may be foenssod and exposed without 
delay 1 he focussing sen on is either superscdtcl or supidtinented 
by small finders, which should b« ))rc)jHrlv aiuingecl to show the 
exact limits of the subject on the jdate the fo( us is adjusted by 
a scale of distances, the aecuiaey of which should be carefully 
verified by measurement In the “Reflex foims (hig 13) the 
view IS reflected by a mirroi on to a hoiizontal giouiul giving 
a full sized image which can bo seen and adjusted u]» to tho 
moment of exposure Swing backs and fionts aic usually disp<.nse d 
with, hut a rising and falling front is an essential often ove rlooked 
Qmck acting lenses of large apcrtuie, such as //6 or //8, pufii 
alily of the anastigmatio tyjss, well capable of eoveiiug tho 
plate at full apoitiiio and fitted with ins diaphragms should 
Iw used The choap hand cameras are usually fitted with single 
luidseapo or rapid rectilinear lenses, hut tho want of intensity 
limits thoir usei to well illuminate el subjects I>or ordinal y 
purposes the shutter should mve instantaneous exposures lioni 
J to iln of a second, and should also allejvv of tunc exposures It 
siiemld he «llieuut and legular in action and readily reha^cil hy 
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1 lei 1- — roldliig Came?rn 


g«ntle ]uessure Me < hninsm for automat le ally changing plates oi 
films must simple and eortain m letioii and not leadilyjut 
out of ordei, and eaio must ho taken to avoid any ruhlang <>i 
iilirasioii of the ])late8 in changing or franspoit In i hinging 
plates or films, the nuinhor 
of plates exposed sliould be 
lefoidexl automatically An 
aeeiiiately idjusted ciieulai 
level IS desirable, and is 
licst placed close to the 
findei 

The choice oi a hand 
c amera dc nds upon the 
eircumstanees lu v>hicli it 
IS to be used and the 
purpose fen which it is 
pnnoi pally uquired Foi 
work ne ar home w ith facih 
ties for carrying and ehang 
ing plates, the folding hand 
oi stand canierns, with full 
adjustnionts will be foiinel 
most generally use fu 1 Maga 
/me eameias, m which a 
supi»ly of plates or films is 
earned ready for exposure, 
are very eonvement and 
jKirtabic, and many iiattems 
of them arc available They 
are generally of tlie box form , 
m some the lens is fixed iii 
focus for all ohjerts within a 



Fia 13- Reflex Hand Camera 


certain distance ami in others it is adjnstc d hy the focussing sc ale 
They arc of two kinds— those with a single magazine and those 
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with two or nioie Ono of tlio idilicHt forms of mnglo magazine 
cameras and one ntill in use i8 the “bag ’ m which a supply of 
plati s ot films III shtaths is* a pt at tlio back ready for exposure, after 
whuh the exposed pliiti is laisod with the fingers into a bag or ex 
pending < ham her abovi the nuiga/ine, and placoil behind the rest 
of the plaUs at tlu bok - a fifsh plate taking its plaee m front 
(ligM U and K>) As a inic tiny (any 12 plates or a larger 


not be readily procurable, is an objection which lias been avoidcfl 
in other forms of magazine cameras for films These cameras aie 




Fio 14 —Singh inoua/iiio I ux Camera 

iiuinbti ufditftlins In soiiu foinis tin maga/iiHS aie umovablc 
and i( pbueablo bj othtrs Tin anangtrm nt is Hiinjih and ciloctivc 
but tin bag, usuilly made of solt Icailiit oi (loth, is liable to 


Ii s 1< Ih — Nerawopi binoculur Canuia 

also coiislrnctid with extia magi/inos In many wnjs the most 
convcnnnt and toinjiact hand taimi is air tliosi mad( spicially lor 










] 10 I — Stii^k iiiu^a/iiK ItosCanum 

wiai and pun( tUH and inaj malt dust lln. aiiungemcnts with 
double maga/iin s m whn h uin \postd plate s uio kept iii one rcocss, 
txpused Hucifssivily and tlnii iiansftned to a hk end recess are 
much more ooinplu ited ami many lugduous divnis have been 
iu\dit( I foi illt(lin„ lln < bangt (lig lb) bouu ot tliest 
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Pio 10 —Double magazine Bov Camera. 

( inid IS are vdj (lltdivt, and {Kipulai on a((oiiJit of their com 
part mss and com eiiit me but tlnic is always a certain risk of the 
till ( b inisrn failing and gi eat care lias to be takc^u, in c harging them, 
to la) the ])laiis iiiily m then plates Most of the ver) handy 
binodilai taimias or photo jinnenc^ of which Rieh%rd s “Vera 
scopi (Jhigs 17 and 1ft) is a tyjw aie ot this class as art also 
band (ameras of the original “l«una type (hig 19) Rpecially 
c onstim ted foi using stitl celluloid films In these the films aie 
note In d on two sieles anel packed in bundlts of foi ty alternately 
with cards similarly luHchcd The pack of films and cards is 
placed in a magazine at the back of the camei’a, and by the move 
mcmt of a 1«\ or aftoi cxnosuio the exposed film and its following 
c ud no released, and, by turning the camera down, aio dropped 
into i second reeeptaele The 8]>oeial advantige of this system la 
the bilge number of films that cm be eaiTitd without increase of 
weight but the neec^ity of luMiig syseialh cut films which may 
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Pro 20 luUn buticf nilc lluitlCanud 
i)a>llt,ht loading toi lllma 




n - I olfii l o< ket 
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tallied 111 the pocket (I? igs 20 and 21) Those fitted with lenses 
of laigc apcituie and rising and falling iionts aie to be pitfciied 
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I m i 2 — Ooei r Anw blitz C anu m 1 ic 2 ( oerz Anaehiltz 

rtaely for use > runt e icw Camera Closed 

Thfie are several other fonus of very poi table collapsible hand 
cameras available— the “C oerz Aiisclmt/, fitted with a focal plane 
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filiutUr aiid a verv quick acting lens (i igs 22, 23, and 24), also the 
“ \it, ‘ Nydla,^ and the ** Xatti, may bo mentioned as types 
In tlio oases winch often arise, when time expoBuros are neces 

saiy, it will be desirable to sup 

poi t the hand camera on a tnpod 
stand The Imht aluminium 
stands previously noticed aie 
spt ( lally suitable , some of them | 
au about the size and weight j 
ot a stout >^alking stick, others 
about half the length, but all 
tapable ol extension to hve feet 
I)i tails of the mechanism and 
const! notion of many hand 
cameras nvill be found m the 
photogiaphic journals and yeai 
bouks and m some of the general 

iiid sp(xial treatises mentionetl j,,„ >1 — GcKrz Anwhu^iyCamtr 
it tin uul leadi foruac Bock view 

lanotami^ Cameui'i — A large 
iiumbir of so called “jianoramio camoias * 
liave been brought forward from time to 
time, but none of them seem to liavc come 
into general use till lecentlv, when the use of 
c iirved surfaces of celluloid him has enabled 
thoroughly practical panoramic cameras of 
convoniont size and weight to bo put on the 
inaikct It IS tuiious that those latest foims 
au on almost the same jirinciplo as the 
I ulust one constructed by Mai tens, in 1845 
to take Lurvod Dagutrreotyiie plates includ 
ing an angle of 150 In it the lens revolved 
on its mitre and thiew the imago on to the 
( ^ liudi le il surfac e of the t ui venl plate, thi ough 
u slit which travelled with the lens In 18t»l 
Sutton devised a panoramic camcia with a 
s|K<iiil spliorual lens oovciing an angle of 
IJO foi use with cuived glass plates, these 
however weno difficult to v\oik, and the in 
stiuimnt never obtained a vogue It was 
fttllowcd by Johnson s ‘pantascopu canuui 
and others, m which a long flat plate v\as 
moved tangentially to the suifaee of lotilion 
of the apparatus, so 
that it was alvvavs 
pcipendicular to the 
a\is ot the lens 
111 McKssard ! 

guatly impiovcd 
upon Mai ton s eaily 
appal atus in his 
‘ ( ylmdrogiapli, ’ 
utih/iiig the pio 
perty of the nodal 
points of any lens 
t )form the meeting 
])oiiit ot the two 
]iortlons of Oicli Ik _ lanoiaiDi ( 'iimii clowd 

second 11 > axis, one 


back by the cuived flexible cairitr holding the sensitive film The 
Ions IS fitted on a voitical axis, so that tlic ncxlal [Kunt of emergence 
2 cmaiiis motionless, and is i evolve 1 iciflnd it by means of a hancilo 
woiked by hand and carrying a view meter The illumination of 
the image ts regulated by means of an adjustable sht in a tube 
attached to the Ions inside the bo\ and by altering the rate at 
which the lens is i evolved The pictures taken ombiaco kss than 
180 Jho apmratns folds together nnd is quite portable, it is 
fully desenbed in Motssard s Jf Vyluvdrographt, Pans, 1880 
The now ‘ A1 vista and the “Hanoi am Kodak arc apfian ntly on 
the same principle as regards the rotation of the lens on the nodal 
j»omt, but they are ai ranged as roll holder cameras holding him 
suniciont for several exposuies They woik instantaneously, tin 
lens swinging rapidly lound by piessuie on a buUoii The angle 
included m the views 18 about 120 (ligs 25 2(>, and 27) Other 
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Fia « Al\i8ta Panoramic famtin iptn 

nioic elaborate instiumcnts have been made foi mal ing a eeunplite 
toui of the hon/on, being actuate el h} elockwoik Amoiu them 
may be mentioned Damoi/c lu s ‘Cyelogiaphc whiehcAiibe used 
with lenses of diflcrc lit foci and takes the pietuies upon loll films 
the film being unrolled as tin mstiument uvolvts, and thus the 
image always remains shaip (7Jid/ dc fa Soc Iianc de 1 koto 
1891, p 18i) Coloin 1 Ste wait s “ Hanoi am (1891) and 
the Bridges Lee Hhoto tin odoliU, ill of vihich, partie ulaily the 
lattei arc instiumcnts suitable foi photogiaphic suiv eying 

h nJarqing Cameras — A great many foims of onhiiging e.amcias 
aie made depending on the mtiin of the illumniaiion llnj, 
oidmaiilj consist of a (loulch evtcnsioii iii me iil foi holehng 
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1 10 20 — Sec-tiou of AM»«t» 1 atioratnic Cunie la 

going towards the ob)ect, the other towards the image A 
lens free from distortion may thus revolve round its nodal 
point of emergence, without the imago being displaced on the 
sensitive surface , in fact, its position only depenels on tins 
nodal point and on the direction of the secondary axis from 
the nc^al point of incidence to the object, which is always 
invariable The instrument c onsists of a semicircular camera, 
the front of which is formcvl of light jiroof cloth, and the 
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t ht nc cative at out cud and the sciiMitivi plate at the other, the 
h ijH being placed on a fixed })aiiition bciutjcn the two (Fif; 28) 
Others are mode on tin prinnpl( of a magic lantern for prmoctmg 
an enlaigeil iiiiagc on to a nuisitnc pajK! oi plate fixed on a 
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senon (Hg 29; A smiph uiiungniKiit for daylight enlarging 
may be made by fixing a small qiiaib i or half plat>e ( aiiicia on to a 
largei one by a Hliding fiont and mounting the two on a studio 
stand, which can lx tiltnl ho that tin imag( raaylxi illuminated by 
the oiKii shy 

Pkotoqiiiphu Oh)t( tiwm o) J enmfi 

riii ob|tctivo iH the iniist nnjxntant item of photogiajihu 
ippantuH, Ik cuiisi the success of the pictuieH depends ii))on 
the ]»cifo(tioii uitli whidi It \m1I coruxtly and distinctly 
depict uixm the plain suifate of the idiotographic plate 
Ktiial linages of objeits in difiorcnt jdaiies, forming the 
held of vuw, wludi uatuially would come to a focus on 
a series of cat oed sui faces This image, liesides being 
plant, must cmbiacc a suttidtntly wide angle and gi\e 
iaiily shaij) dc hnitioii ill o\ii the hold of view it is la 
tended to cover, even foi olytcts at dittereiit distances from 
the kns It must have sutticient luminous intensity to 
piodute the loipiin d dkd (»n tlie ])hotogiapliic plate with 
short exposures , the tlieniK al and visual fo( i must coincide 
txactly , and it must be fut fiom all distoition of straight 
01 parallel linos The fulfilment of tluse varied and 
(onfliditig conditions is lomjilicated by the ]uesenco of 
sundry hxal displat c mi nts, or alieirations, to ovcieome 
which roifuiros the guatest ojitiial skill and scientific 
knowledge The piiiiii[»al of these are — (1) ^pJierical 
Ahenattony or want of ionic ideiuc of the foci of the 
lentral and maignial peiiiils of lays jussmg through the 
lens It IS corrcctid by \aiying the luives of the com 
]H)iiciit lenses (2) Comay oi blui, duo to lateral spheiical 
ib( nation of oblnjue iiys, and mostly found in unsyiu 
metrical i ombmations, siidi as |K)rtrait and single view 
h lists It IS ]>artly ehnnuatod by the diaphragm (3) 
Astn/iinitistiiy which always aciompanies coma m single 
Kns systems, and is usiuUy present in objectives of the 
symnu trieal aiilaiiatu tyjKi, mamfests itself by the forma- 
tion of two sets of images of jioints ott the axis, which lie m 
two se palate cm vtd siufans, one sit focussing tangentially 
as more or loss lioiizoiital lines, and the other ladially as 
more or loss viitiial lines Tt ineieases with the oblicjuity 
of the lays, and causes want of definition and difference of 
locus between hori/ontal and veitieal linos away from the 
leutre (4) Vuivatuu ot J'nkly which also increases with 
the obliquity of the ravs (">) DintmUony varying in effect 
uiording to the natuie and construction of the objective 
and the })osition of the c1ia])hrigm Thus with the single 
me nisi us view lens, used in the ordinary way with its 
lonuive surface tow aids the object and the diajihragm in 
front, the distortion of the iniagi of a square will make 
the sides aiqicar lonvev oi ban-el sha|ied, while if the 


convex suifate be turned to the objeit and the diaphragm 
placed behind, the sides of the square will appear concave 
It can be overcome by using two such lenses, with their 
convex sides outwards and the diaphragm m the centie 
(6) Chronmtit Abu i atnmy produced by the dispersion of 
the white light jjassing through a lens, and the different- 
colourod rays composing it coming to a focus at different 
distances from the visual focus in the order of their wave 
lengths It IS corrected by the use of glasses of different 
lefraetive iK>wers, but, if present, may cause a want of 
loincidenee iii the position and si/e of the images formed 
at the visual focus about the yellow, and at the chcmii al 
oi photographic focus of the blue and violet rays, which 
act most [lowerfully on the sensitive films in ordinary use 
The objei t of the optician in constructing photographic 
objectives is therefore to neutralize those aberrations and 
distortions as far as jioHSible, by regulating the cuives of 
their different eonqioneuts, and the refractive and dispersive 
indices of the glasses from which they are made, so as to 
produce an image on the sensitive plate which shall ho 
well dohnul and free from distortion In the older tyi>es 
of objectivis in use before 1887 these corrections could 
never lie fully cirned out, and although distortion of 
straight and parallel lines could be overcome in tlie 
way mentioned, there was alw lys more or less residual 
cuivatuie ot held, sjdierical al^ei ration, astigmatism, and, 
in some foi ms, * oma, which had to be remedied as f vi 
as jiossiblo by the use of a diaphragm, vvhiih lengthenid 
out the rays and cinsid them to define clearly over i 
laiger suifne, but at the exjiense of luminous intensity 
and rapidity of vvoiking Few portiait lenses could Ik* 
worked efleitively with larger ajieitures t^ian //8, or land 
scaiJe lenses with ajiertures larger than //16 or//22, and vo 
won slow 111 action Although the introduction of lapid 
gehtine cliy plates enabled photographs to be taken with 
mu(h gi eater lapidity than with earlier methods, it only 
led to a further demand for more lapidity m lenses, m 
oidei to satisfy the lequirements of the necessarily veiy 
rapid exposures mwio in hand cameras For studio and 
copying work rapidity is also an important desideratum, 
esjieeially in cloudy weather and in winter 

The rapidity ol a lens with a light of given intensity 
de^xjuds u]:)on tlic M/e of its aperture, or that of the 
diaphragm used, relatively to the focal length In oidt i, 
therefoie, to obtain an increase of rapidity combined with 
l)cif(ct definition, some means had to be found of eon 
stiueting photographic objectives to woik with higer 
efleetivc ajiertiiics This j^nnciple had been rocognutd 
by sovcial of the fiest makers with regard to objectives <»! 
the single meniscus and aplanatic types, but with only 
]>aitial siKcess, lieeause such objectives aie dejicndent 
uiHju the use of the tliaphragm for the further coircction 
necessary to obtain gootl definition over an extended field 
The groat dillnulty v\a8 to get nd of astigmatism and 
curvatui-e of the field, which was impossible with the 
ordinary optical flint And ciown glasses In 188G Mes^-rs 
Abbe A/ behott, of fciia, introduced several new varieties 
of o])tieal glasses, whi< h n ndored it possible to oven ome 
these difhculties, and revolutionized the science and jn k 
tieo of photographic optica by enabling objectives to be 
jiroduced free from astigmatism, which can be effectively 
worked at their nominal apertures, //2 to //4 for ix)rtrait 
lenses, fjQ to //8 for views, dc , with great flatness of 
hold independently of the diaphragm, the pnncipal use of 
which now is to extend the area of definition or inci-eaae 
the angle of view, and also the so-called “ depth of focus ” 
for objects in different planes For full information re- 
garding the theory and construction of photographic 
objectives, the reader may bo lefeired to the works men- 
tioned at the end 
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Photograpluo objecUveii may bo di\i(iod into tlic follo\uiig 
clasties — 

(1) Single achromatic combinations oi \ i« v\ KiiJies 

(2) Unsymmetncal doublets~>old typos 

(3) Symmetrical doublets— old types 

(4) .^lastigmatio combinations, unsyinniotru al and symmeirital 

(5) Triple oombmations — old types 

(6) Telephotographic objectives* 

(1) bingU Ackroinatic (JomJbinaiiofna — In its ordinary form the 
single landscape lens of the old type consists of an achromatic 
comiiound meniscus, formed of a biconvex |)ositi\c crown cemented 
to a biconcave negative flmt, in order to secuit 
achromatism and partially correct the sphorical 
alterration It may thus bo looked upon as iht 
typo of the “old photographic achromat (Fig 
30) ' It IS mounted with its concave surfac< 
towards the object, with the diaphragms in front 
oi it, thui^ produemg the convex distortion al 
ri ady noticed, which is inherent in this typo oi 
objective In order to obtam further jiartial 
correction for astigmatism, spherical aberration 
and coma, as well as depth of defimtion aiul 
covering power, the full apertuio of these oh 
je< ti> es has to be laigely reduced bv a diaphragm , 
consequently it is slow, though it has been much improve^l fiom its 
oiiginal form 

Ihoso lenses have always been populai foi puio landscape work, 
oil account of the equality of the illummation over the plate and 
the hnlhanoy of the images they give, owing to their comparative 
thinness ana freedom from reflecting surfaces In the older forms 
their use was limited on account of their tendency to show “outward* 
distortion of the vertical Imes of biiildmgs, &c , hut this is not 
Any noticeable if they are worked well within their power and the 
(iiincra is kept level Objectives of this type are still largely used, 
and in some of their improved and “ long focus foims are preferred 
by some portraitists for large heads, on account of the general 
sottness 01 dehnition they give when used with large apertures 
In T Grubbs “ Aplanatic’ (1857) the positions of the crown and 
flint elements were reversed, the etfoctivt aperture increased and 
sphorical abenation diminished (Fig 81) J H Dallmoycrs 
* Wide Angle Landscape Lons (1865), coiniioscd of three cemented 
glasses, a flint concave between two haid crown menisci, included 
an angle of 75 In it distortion was i educed and better marginal 
definition obtained with an aprturc of //I'l The “Rapid (Long 
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1 ocus) Landscape Lens,’ of the same makei, brought out by his son 
(1884), 18 a roouification of the former, with an extra light flint m 
place of the antenor crown (hig 82) Working at //12 it is said to 
give good definition with great bnlliancy over an angle of about 
40 , and with largo apertures up to //8 can be used for portraiture 
of lar^ heads The same advantages wore gamed in Wray’s 
“Landscape Lens ’ (1886), a combination of two glasses working at 
//ll, the larger sizes working at //8 being useful for portraiture 
Voi^lander s “ Wide Angle landscape Lons” (1888), constnicted of 
Jena glasses, woiked at //15 over an angle of 90% with gieat 
covoniig power and depth 
of focus T E Dali 
meyer’s “Rectilinear Land 
scape Lens (1888) was 
composed of thiee glasses, 
and qmte novel iii con 
struction (Fig 88) It 
works at //14, is quite fiee 
from distortion, and has 
been recommendt d foi 
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^ In the diagrams of lenses which follow, a uniform system of indi 
( ating the nature of the glass employed by means of the shading has 

]»een adopted 

Flmt glass is indicated thus — W/A 

Crown glass of low refractive power thus - 

Crown gloss of high refractive power thus - 
(These two are used indisenmmately in lenses made 
before the introduction of the new Jena glass ) 

Extra light flmt glass thus — 


copying purjioses on account oi the cleaiiiess of the lines resulting 
from the brilliant working of the ^ngle (ombmatioii Rosas 
Wide Angle Laudscain) Lens (1890) is a tuple cemented lens, 
made with Tona glah-ws, which woik8at//16 Manj other excellent 
buses ot this t}pe have botn made by hnglisii and foreign niakcis, 
but they are not so wtll suited lor general tui^ioscs as aie tlit new 
fully coi reeled anastigniats sjHtialiy lonstructed to work singh, 
such as Rudolph s (Zeiss) loni lens anastigmat. Senes VII oi the 
single olcmcuis ot many oi tin aiiasiigmatic doublets, as will b( 
noticed more tally latci («$ 4) 

(2) DouhhH old this class are in 

eluded objectives fomied of two dissimilai loinbinations, which in 
niost cases correct each othci, and niov or may not lie cjimblc of 
being used independently as single kiises, the diaphragm being 
placcHl at the optical ccntie hitwicn th<m All the older *poi 
trait lenses, sonic of the donhkts and the “ orthosc opic * lens, 
now disused, belong to this catcgcu^ h\a\ undti the >aHtly iin 
pioved conditio IS oi the present diy, the special requiicmeiits of 
the portraitist woikmg in a studio demand a quick acting objective 
of large effective a|)eituio and compaiativdy shoit focus, giving a 
brilliant and fan ly well dehncnl imago of ncai objects indiiTcicut 
pianos over a lostncted hold of \iew Such was the oiiginal ix>i 
trait objectno of the Pet/\al t}]K., which is still largely uscmI and 

{ ireferied by many jiortraitists ioi then 8|)ccial puiixme though it 
las many defects w hic h rcndci it uscjIcss for any other pin pose 
unless largely stopped down and at the iisk of ‘ flare Tlio in 
troduc tion oi more rapid dry tihites c aiiscd it to bo supplanted to 
Home extent by lenses of the rapid aplanatu or icctiline^r type 
hut the use of Jena optical glass has enabled several impiovtd 
and well corrected comhmations, of sjKcially large rixrturo and 
small angle, to bo made foi ])oitiaitme and tlio most lapid nistan 
taneous woik The Petzval ])Oi trait objective consists of two 
dissimilai achromatic combinations widely sejiarated In earlier 
forms the diaphragms weie jilaccd in fioiit, hut now they aie usual 1} 
between the comhinatious The front element is a piano convex, 
eomi)osed of a bicomev ciown eemcnied to a piano cotu^ive flint 
while the back element is a double tonvev, conijxised of a hicoii\t\ 
crown, separated h) an an space fiom a com.av o convex flint m 
iiont of it (Fig 34) In 1866 T II Dalliiicycr made some csbential 
changes in the foi m and relative jiositions of tin (oin|>omnls of 
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the hack element, and thus obtained a flatter field and freedom 
from “flare spot (Iig 85) In this form the hack element is a 
eomiiound meniscus consisting of a meniscus crown in front with 
its concave surface towards the diajihragm, and a memsciis flint 
behind with its convex 8uifa<e towaids the plate When the two 
comiwncnts are in contact, sliarp difiiiition is obtained , but by 
separating them, more or less s})heii(al aberration can be intro 
clnecd, so that the ekfinition is iiioio diffused and the depth of 
focus increased These objectives aie made to cover an angle of 
60 without distoition, and m three intensities, //3,//4, ami //6 
Dallmeyer also brought out an 
extra quick acting portrait 
objective for small portraits, 
w ith a working ajicrture of//2 
It diflois from the preceding m 
the form of the back element 
which 18 more like the original 
Petzval tyjie, with a fixed air 
space between the antenor 
flint meniscus and the |io8tenor 
biconvex crown (Iig 86) In 
1875 Dr Adolf Stemheil 
bi ought out ail uns 3 mmetncal 
aplanatic portrait combination 
of peculiar coiistmction woik 
mg at /ys 2 (Iig 37) Though 
it was a masterpiece of cakiila 
tion and hadf many gocxl equalities, it did not come into general 
use, and m 1881 was suqierscdod by the “Portrait Antiplanet, ’ 
which 18 also a distinct tyqie, diifeiing fiom the ordinary Stemheil 
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HplicrKul CDiuilKm \^&8 not so (ompkttas m tlic last Inis but 
astigiiiatiHm was romoved ov<r an anglo ol 14 , and tlu nirvature of 
holcl was but slight Sti nihoil*H unsjmriiotrK al *‘Grouj) Anlanats 
(1870), working at//(f 4 over a bold of about 70 , were an imniove 
incnt upon tho ordinary “ Aplanats, ’ but ditfu ult to make, ana wore 
ifij>land in 18H1 by tlio “( iouj» Antiplan ots,’ an unsyinnictncal 
doublet of a distiiu t tjpc (lig 39) They wuc made of tho old 
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optnal glasses and won a still luithor advann on tlio “Aplanats, ’ 
01 king at larger aiwituios and giving luttn dchnitiou They 
eould bo used at tho full ajioituro of //'i lor instantaneous picturcu 
and small groups With smaller diajdira^ins they eovired an 
imglo of 70 , and were genoially very useful lenses Aecoieling to 
Ml Dallmeyor, this lens is partinilaily intcitsUii^ as bung the 
lust in which the pnnujile i^as aelopted of eliminating astigmatism 
by (ombining a * crown shaped lens of high refiaetive index 
with a “ flint sha[)ed of loner refractive index, though the Tcna 
glasse H were not available All I)i A Stciuheil s lenses arc maiked 
by their originality and diversity of design Tho “(»roup Anti 
planet was modifiexl and gieatly impioved by Dr 11 Stcmheil 
(1893), as rogarels astigmatism and otherwise, by rcjilacmg the 
thick baek eombination by a tuple long foe us negative element 
( onsistiiig of a crown between two flints, 
and by using a heavy baiium ciown in tin 
Irout element instead of the flint The 
new form has increased covuin^ ikiwci 
with a working aneituie of abenit //b 5 
(hig 40) Yoigtlaiidei, who was the 
original constructor of the Ptt/\al jieutiait 
( (jtnbination, improved it in 1878-79, anel 
later in 1885, apiiarently on similai lines 
to Dalliimyer H inijiroveMl jKirtrait lenses of 
1860 More recently ho has construe tod 
a rapid combination of this kind, working with an intensity of 
y/2 3, intended for astrophotogiaphy, e inematograiih work and 
other pill jxisos for which the greatest intensity of illumination is 
leeiuiied on small plates not exceeding 4 me lies squaio An 
entirely new ])ortrait 
( ombination was e on 
Htiucted 111 1895 by 
Mohsib Dallnieyei, 
for Mr Horgheirn, to 
give a generally soft 
but well dofinoci and 
detailed imago (Fig 
41) It 18 com}) 08 od 
of a Bingle iinoor 
le^ctcd mcniseus front 
Ions of iKisitive focus, 
with a dia])hragm in 
fiont of it, in eoin 
lunation with a single 
iincorieeted bs<k lens 
of negative fixnis and iii the large i si/es it has groat range 
of focal length on tho tolo]thotographie principle The amount 
of spherical and chromatic aberration produced by the uncoi 
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lectod singlt lenses gives the diffusion of focus whlcJi /iiexhlccs 
the 2 >oculiarly soft and delicate effect It is most useful lor 
laige heads and lift size studies, the great depth of focuM oouduung 
to iinifoimity of defanition It works perfectly free from distortion, 
anel by stopping down to about one third perfect detmitiou can be 
obtained Owing to both elements being single glasses, the com 
bmation gives great brilliancy It is not achromatic 
(3) Symmetrical DoMeie — Old Types — This clasr includes 
objectives formed of two similar combinations of lenses, usually ol 
tho convergent or jpositive meniscus form, with their concave sui 
faces inwatds, and a dia^ihragm between them , consequently they 
ate icclilinear and free fiom distortion of straight and jiaraliel 
lines Until the inti eduction of the auastigmatic doublets they 
were in universal use foi almost all pur^iosos Even now they aie 
very largely used, and liav c been greatly improved by the use of 
the Jena glasses in then constniction 

Although Cundell (1844) described a symmetrical combination 
of two uncorrcctcd meniscus lenses with a diaphragm between 
thorn, and sevoial lenses of this tyiie were brought out by vanous 
inakciH it does not seem to have been recognized that this was the 
true cm e foi roetilinear distortion till C A Steinheil bi ought out 
his “ Poriskop in 1865 This was a non achromatized symmetrical 
doublet formed of two jilaiii crown gloss « ^ 

menisci with a central ehaphragm (iig f] ! \\ 

42) It included an angle of 90 , and 
gave a much laiger held than obiectivos 
of the “glolie ’ or spherical type, because 
the lenses we re closer together Being 
non aohromatie , it liad to be adjusted 
for the chomioal foe us It was, hovvevei , 
iierfectly fioe from distortion, and consti noted so that tho field might 
ue as flat as possible and both nodal points togcthei It is saiil lo 
he the best iiossible e omhination of two plain lenses, and is still 
manufactiirocl for use with some of the cheaper hand cameras w itli 
fixed focus, the difference of the visual and chemical foci being 
allowed for Newer objectives ot this kind arc fitted with mounts 
aeljustable for the chciniral and visual foci Rodenstock’s ‘ bi 
stigmats ” are of this class Zontmayor made a similar lens, hut 
not symmeti ic al In Adolf Steinbcil s ‘ ‘ Aplanat (1866) the same 
imnciplc was earned out with achromatired lenses, and this was a 
groat imjnovtmont It consisted of two positive cemented flint 
incnisii, the outside one having a negative focus and the innci a 


Fio 42 — f A Stiioheils 
1 eriHkop 


1 


1 10 4 1 — A Stt niheil s Aplarat ‘ 


)H)sitivo oiie^ glasses of diftcrcnt 
densities being used, but both ■ 
having ilioir coneave surfaces 
facing tho centre (Fig 43) 

This use of flint glass alone 
was ))eculiar, because foi me i 
aehiomatie lenses had been 
made of flint and ciown It 
was made lo cover an angle 
of 90 at //30, but could also be used with the larger apcrtuio 
f/S It was afterwards made m three diflcrcnt rapidities («) 
“ ordinary, working with a lolativo aiiorturo of //B or //7 over an 
angle of 00 , (5) ‘ landse ape woi king at //12 to //16 ovci in 
angle of 90 , and used largely in convertible sets , (c) “wide angle ’ 
working at f/lO to //25 over an angle of 104 for landscafx^s and 
intenois In tlu aplanats ot laigc a|>ertuie tho comiioiionts arc 
fiom ^ to ^ the focal length ajiart, the largest diaphragm 
being nearly tho full aperture of the lens Siihcncal aberration is 
e orre e te d at the exjiense of tho angle ot view Tho inner curvatui e 
of tho lenses is small, and consequently there is a good deal ol 
astigmatism, and they are dependent on the diaphragm fo’* good 
marginal definition By tho use of tho newer and more transpaiont 

Tcna glasses, as in tho “ Universal Aplanat (1886), the comjj^nent 
elements wcie hi ought closer together, tho intensity of tho com 
bination me reased, and the instrument made more portable In the 
“ Landseaiie Ajilanats the diaphragms were relatively smaller, the 
separation of the elements less, the radius of inner curvature 
smaller, giving less astigmatism and better marginal definition 
In tho “Wide angle Aplanats’ tho intensity was still less, smalloi 
stojis were requiied, and everything was arranged to secure tho 
greatest sharpness over a wide angle of view Tho component 
lenses had much greater curvature and we i e much nearer together 
J H Dallmcyer had been working in the 
same diuotion simultaneously with Stem 
boil and m 1867 brought out his “Wide 
anglo Rectilinear, * woiking at about //16 
and having the jKwterior olomont smaller 
than the front one (Fig 44) This was 
also a great imjirovenient on previous 
doublet combinations, and was succeeded, 
in 1868, by tho well known “Rapid 

Rectilinear on the same principle, with the coiinionents made of 
menisci of flint and crown (big 45) It woiks at//8, and is largely 
used for copying Rosss “Rapid” and “Portable Symmetricar 
louses, Voi^landcrs “Euryscopos, and other similar lenses of 
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English and fore^ manufacture, are of the same tyiio, and still 
largely in use They are excellent lenses foi general purposes, 
but more or less astig 
niatisQi 18 always pie 
sent, and although they 
(An be used with much 
larger apertures than 
the triplet lenses they 
di8pla(^d, they aie de 
liendcnt on the dia 
phragni for swuniig J.,,, 45 -Rapid Rectilinear Lena 

good marginal definition 

over the size of plate they arc said to cover They art being 
supersedal by the auastigmatK combinations 

(4) AikosttgnuUic Oombinatwmy Unsymmetriea/ aiid tSymuicfi leal 
— As already stated, it was impossible to obtain flatness of held 
together with Irocjdom from astigmatism in objectives constructed 
with the old optical glasses In the ** Antiplanets’ Steinbeil 
endeavoured to do so, but was only jiartially su(^es8f^l The Jena 
glasses put a new power into the hands of opticians, by largely 
increasing their choice of glasses with diffeient refradive an(l 
dispersivi powers Whereas the old glasses had high refractivity 
with higher dispersion, in the new ones high lolractivity with 
lower (lisiiorsion can be set agamst lower rofi activity with higher 
dispersion 

The first lens made with the new glasses was Dr Schroeders 
“Concentric,* patented m 1888, though not bi ought out by 
Messrs Ross till 1892 {Phot Jonm x\i *276) It is a symmctncAl 
doublet of qmte novel constiiiction (hig 46), consisting of two 
similar combinations, each composed of a piano 
convex crown glass of high icfractivity, cemented 
on tlio plane surface to a piano convex lens of 
lower ren*activity but about equal lower disjier 
Sion Both the uncemeutod surfaces are spheruAl 
au(i conoontru , and in conse(3uencc of its shape it 
has considerable spherical abeiTation At //1 6 

it gives equally sharp definition over a laige and 
quite flat fiem of 76 It is almost free from 
astigmatism, shows no distortion or “flaio s|K>t, ’ 
and gives great sharpness and depth of definition 
Owing to the small working aperture it seems 
blow, but 18 not so for tin definition and flatness 
of field obtained It is an excellent copying lens Fio 46 —Coni on 
Both combiuatioiis can be used alone as single bens 

lenses of about double the focus Dt Mictno 
( alculated the data for two lenses bi ought out by Hartnack (1889), 
one of them a symmetrical anastigmatic aplanat, in which a crown 
of high refraction and low disjiersion was combined with a fliut of 
low refraction, thus diminishing astigmatism and giving perfect 
definition over a large field, with a maximum aperture of f/7 7 
Though astigmatism was removed, othoi defects icmained, ana the 
lenses did not come into use Fritsch of Yunna, 111 1888, con 
structed a wide angle “ Apodiromat * of the symmetncAl aplanatic 
Type, conqKised of two similar combinations made of baryta flint 
and phosphate crown glasses, by which it was claimed that the 
secondary spectrum for the lays F, 0, II was eliminated, and the 
dis|:>ersion of the chemical imago reduced to a minimum, so that the 
definition was better and the imago photogiaphically moic intense 
{Photo Corresporui^nz^ xx\i 14) Many of the early lenses made 
with the Jena glasses suffered fiom the want of stability of the 
glass, and it was not until the pimciple of sandwiching the soft 
glasses between two hard ones was adopted that this was over 
come Dr Paul Rudolph, of Messrs Carl Zeiss A Co , of Jena, was 
the first to work out (1890) a new and practically sucf essfiil method 
of constructing a photographic objective in which astigmatism of 
the oblique rays can be eliminated without loss of rapiditj , and the 
want of marginal definition due to astigmatism removed, so that 
a comparatively extended field can lie ( overed with a largo aperture 
This no eflected by a combination of two dissimilai systems of 
single lenses cemented together, the positive element (converging 
lens) of each having in one case a highei and m the other a lower 
refractive index than that of the negative element (disficrsing lens) 
with which it is associated Both systems arc approximately 
achromatic, the first, in which the glass of highest refi action has 
also the greatest relative dispersion, being what is termed a 
normal, or old, achromat, and the other in which the highest 
refVaction is accom})anied by the lowest dispersion, an abnormal, 
or new, achromat Both systems being spliencally and chroma 
tically corrected for a large aperture, the field is flattened, the 
astigmatism of the one is corrected by the opposite astigmatism of 
the other without destroying the flatness of field over a large angle 
[A full description of the prmciples on which these lenses are 
constructed will be found m Eder’s Jahrbueh der Phoiographu^ 
1891 and 1898 , also in Prof S P Thompson s translation of 
Lummer s Photog^wphvi Optics ] Several senes of them have been 
made by Messrs Zeiss and their licensees since 1890 In England 
they are made by Messrs Ross. The first senes were constructed 




in two dilTeient tyjios The moio rapid had five lenses (big 47), 
two made of ordinary glasses 111 the front noimal achromat, which 
ilTects the spherical correction of the whole, and three in the back 
abnormal adiromat, two crowns of exceedingly high refraetivo 
power, with a iifgatix flint of exceedingly low rcfiactivo power 
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between them This com iioiiontefitc ts tlu imabtigiiuitu flattdiing 
of the 8} stem The fifth hns is iisiful in rcnioviiiL spheinal 
aberrations of highei oidcrs with huge aportuics The second 
type (Fig 48) has only two lonsis in cath rumponent, the functions 
ot which aie as above TIhhh combinations cannot be ustd 
scpaiatcly as single lenses I)i Rudolph also tumid hia aUcniion 
111 1891 to the iK*rfocting ot the single landsiApo lens, and con 
stiuctod on the same jniniiido a single (ombination of thioo ltns(s 
of which the centre ono hacf a refractive index between the induia 
of the two others, and ono of its eemnited suifaiis wns diveiging, 
while the other was conveiging (big 49) This hns gav« an 
astigmatically flat image, with treedom fiom splidnal aberration 
on 01 off the axis It wns, howivei not brought out till 1892, as 
acoincitibh lens or “ Sat/ inastip,iiiatic,* S< ins Via (bi^^ ^0) 
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In the meantime l)i b von Hoigh had ind(pindcntly cahulatid 
foi Messrs (j(Kr7, of Bcilin, a fully coireitcd anastigm itic singh 
hns on the above ])nniiplc, consisting of a lugativo lens enelosed 
between two positive lenses, one of whiih lias a higher and tin 
othci alowei itfiadivt index than the negative (big 61) Though 



a lens of this kind could housed alone Missrs Omr/ x>ref ned to 
jnit two of tluni togcthii to form a syminctiical doublet of the 
“aplanat* tyjK*, and hi ought out tbc Idis m 1892 uuchi the name 
of “ Double Aiiastigmat 'J heso lenses ire also manufactured by 
Messrs Ross in two senes — 111 , a univcisal lens, working at 
//7 7, and IV a wide angle oojying lens, working at f/ll 
Both these seiics of Itnsfs, at full apcitiiK, cover a field of 70 
to 75®, and with smaller diaphragms 00 In 1893 Messrs 
/ciss issued their Scries VI and Via of fully ( orrected anastig 
matio lenses with tiijile cemented comi»onciitH, which could ho 
used either alone or as doublets in combinations of two lenses of 
the same or diffeiciit focus Iheso lenses have practically been 
replaced by Senes VII and Vila of “ Convertible Anastigmats,’ 
now known as the convertible ‘ Protar, consisting m the sanu 
way of single lenses formed of quadruple (imcntcd components 
(Fig 62) Each component comjmses within itself a noimal 
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achromat of two old glasses and an abnormal ai hromat of tw o new 
glasses Mr Dallmeycr, m his presidential address to the Roval 




696 


1* H O T O G R A P H Y 


[apparatus 


Photogiaphic Society in 1900, lays that thw is* the most perfectly 
c orrecUd single lens that has yet been evoh ed , for Dr Rudolph has 
not only succeeded in ohtaiumg ficedom fiom spherical alierration 
and astigmatism, hut has also made a very successful attomnt at 
the elimination of (oina The single “Protar lenses of Senes 
\ II liavo a lelative rapidity of //1 2 5, embracing a field of 85 
With full apoiture they have ^cat anastigmatic ilatness of held 
and only vciy slight marginal distgrtion — a condition not hitherto 
I < all/rd m a single lens With the doublet combination, forming 
Sorns Vila, the lelative rapidity vanes from //6 3 to //8, accord 
ing to tho lenses used When lenses of unequal f(x.i aie used, the 
larger is placed in front and with such a combination throe object 
ives of ditferent focal length are available Quadniple convortihla 
Hiiigh lenses luui also been patented by Goeiz and by \oigtIandcr, 
hut do not set in to have come into list 

Uiuhr the names “Planar and “ Uiiai, Messrs A iss and in 
(it cat Britain Mossis Ross, have brought out two ntw auastig 
mati< It rises of largo a|M)rture which embody quite new hatiiros of 


(onstiivtion The hist is a symmotntal 
thmenis, each con 
sisting of time 
1 ousts, the two inner 
ones being a double 
( OIK avf and a doubh 
ion\( X f emeutod to 
gt tber and separate* 1 
by an air space from 
the outtronc, whicli 
la a ( onvex meuiscuK 
(I^ig 53) ItsH|)cciul 
points are its fiei 
doni from chroinatic 
dithniKi^ of the 
sjihtraal aberration 


ibkt lornud of two 
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and tho largo relative aportuie and inUnsity, varying flora //3 to 
//6 avoiding to tlie Hi/o and application of tho lens, with perfectly 
sharp dotimtion and anastigrnatu flatness of hold over an angle of 
MOW varying fioni 02 to 72 The single combinations cannot be 
iis< d alone, except with very small stojis It is a very rapid wide 
angh h ns, useful for tho most lustantaiieous kind of work with the 
mu matograph , also for poi traits and groujis, photomicrography, 
uid sharp nprtKlmtion It is based on the pimciple of the Gauss 
at hiomatu teloseope olqcctive and is desenlxd in hdQV b Jahrhuchf 
I8fl8, p 79 , also Ihomp 
son s edition of luimiici s 
Phofoi/raphir OjUidt p 
81 Iho IJnai (1899) 
consists of two uiisyin 
mot 1 1( al combinations 
tach formed of two thin 
single lenses of very tians 
parent glass, separatu! 
i)y ])OBitive and negatn* 
ur spaces (Big 54) Tho 
iialvos cannot be ust*! 
done as single li lists 
ntithcr being lully corn t ted for t ohmr It works with an apertnit 
vaiying from flA 6 in tho small si/es to//5 6 in the largest, anti 
,,i\es sharp dohnition with fretdom fiorn astigmatism, o\cr a 
t omjiaiativoly flat hold t)l 65 It is well adapted for portiaituio, 

I opying, and eulaiging and t specially for hand camera woik, on 
at ( ount of its covering powi r comhiiuid with large lelative aperture 
In 1899 Goer/ biougnt tmt a double anastigmat with quintuple 
single lens toinponents as a tonveitiblo lens for whicn greatoi 
sluipness of dehmtion and intensitv, with perfett freedom irom 
astigmatism and distoition in the single combination, weio claimed , 
)tut like tho earliei nnalogtms quintuplet of Tuiiicr and Reich 
(ISq*)), they do not seem to haie beta adopted in practice The 
extra cost of tho numhei of glasses to be worked and the dithcultios 
ot (onirmg and constiuctiou, do not ap|)ear to bo compensated by 
tho additional advantages tlaimod Several combinations of triple 
hnsos constructed moio oi less on tho principles enunciated by Dr 
Uudol])]), liave been bi ought out by several English and foieign 
makeiH, among them Stunheirs “ Orthostimnats,* made in Eng 
land by Messrs K & J Botk , Wiay’s “ rlatystigmats *, Rosas 
‘New Symnietiical Anastigmats , Voigtlandors ‘•Collmears , 
Lac our a ** Eurygraphes may be noted Sutoi, of Basel, has mtro 
duced an 8 lens doublet, c omyiosc d of two quadniple lenses An 
account, by I Wall on, of the newest types of anastigmatic 
douldets of triple and quadniple hns systems made in France of 
Mantoissnow French glasses is given in Kder s */a/ir5i/cA, 1901, 
p 22') Tho list! of quaitz is also noted 
A distinctly now ty {le of anastigmatic ob|ectiv e, luvoh mg several 
new pnneiples of construction, was invented by Mr H L Aldis, 
who has fully desoribod it m the Photoqraphic Journal 1896, xx 
117 It was brought out lu thiee senes by Messrs Dallmoyci 
under tho name of ‘ Stigmatic ” Sei les I is a portrait comhmation 



Flo 55 —Stigmatic Portrait Lens Series I 


working at//i, and consisting (Fig 55) of two compound elements^ 
the front one a deep converging momscus with strong positive- 
sphencal aberration, 
but approximately 
correct lor chromatic 
aberration, while the 
rear one is a diverging 
system with strong 
negative spherical 
alierration to corroe t 
the ]>ositivc alxn ration 
of the fiont lens, and 
also approximately achromatu , the whole fonmng a converging 
system corrected ior sphencal and chromatic aberration, free from 
distortion, and almost free from a ^ig 
matism It gives equal definition 
over a flat field, and cov ors an angle 
of about 60 with great equality of 
illummaiion By unsLrew mg tho back 
coll a certain amount of spherical 
aberration can bo introduced, giving 
more equal distiibiition of dofimtioii 
over dittcrcnt planes It may be 
noted that all the flint lenses have 
lower indicts of refraction than tlie 
crowns Scries II is on the same 
principle, but difTtis m construction 
(Fig 56) It works at //6 over an 
an^o of 85 as a umveisal and con 
vertible lens Tho front or back 
com]>onont tan bo used alom, giving 
the choice of two additional fotal 
h ngths, 1 1 and twice the focal length 
of tho complete lens Senes III (Fig 57) works at//7 5, and 
at //1 6 will give sharp definition over a plate two sires larger 
The single comiKmtnts aio not convert 
ible Another anastigmatic combination 
also of English origin, and containiiig 
some remancablo mw features, was con 
strutted in 1893 by Mr II Dennis Taylor 
of Messrs 1 Cooke k Sons, and brought 
out by Messis Taylor, Taylor k Hobson 
under the name of tho “Cooke Lens 
It IS also made by Messrs VoigtUndoi, 
under tho name of “Tuple Anastigmat 
It 18 a triple combination consisting t)f 
throe single hnscs, two of them art 
positive Glossed lenses of eiown glass, 
with their most convex suits outwards 
and between them, in front of tho dm 
phragm, thoie is a singlo bicomuvo lens 
of light flint glass (Pig 68) In Sents 
III , which IS a imivorsal oi gcneial pin 
pose lens, the lolativo ajarturo is //6 o 
(Fig 69), and in Series V //8 Thest 
lenses are not convertible, but an arrangt 
mont has been made by which the focus 
can bo lengthened by removing the back lens and replacing it 
hj an “extension Ions of lowei ) tower Senes of thorn tan 
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bo carried, either sci>arattly oi mounted on a rotating wheel 
fitted inside tho camera A portrait lens, working at fji. 6 over 
an angle of 46 , is on the same pimciple An adjustment 
IS provided with it for the introduction at will of spherical 
aberration evenly over tho plate In the “Process lens, Senes 
Y //8, the combination is adjusted to seemo identical size and 
sharpness of each colour image m thieo colour pioce s work, and 
it has a screw fitting for the attachment of a reversing } nsm It 
w highly spoken of for its good definition and covenng power m 
copying work (For a full descnptiou of the pnneiples on which 
those lenses are constructed see PnUo Joum 1895, xix 64 ) 

Dr Harting has recently discussed the correcti m of the secondary 
spectrum m photographic lenses, and desenbed the method 
followed m constructing Messrs Voigtlandor’s “ Apoohromatic 
Clollmear Lens ' {Photo Jonm , 1901, xxv p 823) It is claimed 
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bat the colour correction of this lens is complete botv^een G and G, 
nd the images given by it of an object illummated by any kind of 
aonochromatic light fall ui the same and aio identical in 

be This IS of gieat im^xirtance in three colour reproductions 
(6) Triple CoinhiiuUxmui — Old lypen — This class comprises ob]ect 
ives composed of three separate combinations or glasses %\idel> 
seiiarated from each other An early foini ot this tyisj was made 
b> Andiew Boss (1841) loi hox Talbot, others b^ Goddard (1669) 
and by Sutton (I860), but thev novel came into general use 
J H Dallmeyers well known “ iriplo Achiomatie Lens (1860), 
though now out of date, was an excellent lens, and very useful loi 
copying (Fig 60) As made 


by Dallinoyer, the innc r 
aurfaco of the fiont and 
back Icnsc s (ac h i om atic 
nienisn) is slightly concave, 
but in similar lenses made 
by 1 Boss it was flat 
The centre Ions was an 
achromatK negative serving 
to flatten the held They 


I 

-I- 


Fio 60 —Triple Achromatic I ens 


worked at //15, giving an image faiily flat and quite fioe from 
distortion oi straight lines 

(6) 2cltpht)togiaphic Objt cities — Dunng tin last few yoais sjvecial 
objectnes, or attai hint nts, have b( on eonstiiutcd lor plioto^^iapbing 
near or distant objdts on an enlarged wale witli an oidmary 
camera, the cxtinsion nquiud bting vtiy t oiisidi labl) less than 
would be iimhd to obtain an image the same si/c by means 
of an ordinary long locus Kns without oiilaigi nu nt They consist 
of a (onibination ot a positive ronvugiiig witii aiUg^ativt disjKising 
lens, by wliieli the imigo is juckod iiii and onlaiged to valuing 
de^^rcos aceoiding to lln sysUm of lenses used and thecxtonsion 
jivin to th< (li-nuia, thus juodueing the sanm cfloct ns a j»ositivi 
(iis of v(i} iiiiu h loiig,' i focus liilaigid imagts ol this kind 
<an also bt nude by a combmatiuu c»t two eoiivcigiiig louses one 
of them an imago of the v\liieli is iciceivcd on the 

other ol shortii locus and piojcctcd on the sensitive jdate, being 
eiilaiged mole oi less aceoiding to the o]»Ueal eoiidiUons and 
Illative jiositlona of the Iciiscs and sensitive pi ite The photo 
hehogiaphs at Oitoiiwiili and othci solai obsci vatont s, designed 
by I)i de la Kue, aio on this piinajile A ))oriabb axipaiatus ot 
the kind was made m 1869 by Bout and Tourntimro, and later 
by Jairet, but this system loiiuiiea much greater extoiibion of the 


t; 


camel a, entailing more loss of intensity of the Image, and has 
never come into use v* 

Iho model n telephotographie combination is generally looked 
uiiou as an application ot the i>nneiple ot the * Barlow Ions, but 
it roall) goes back veiy much taither, and is contoiiipoiancous with 
the toleseoiK* on the so called Galilean system J B Poi ta men 
tions the eombiiiation of eoniavo and convex lenses foi givuig 
enlarged and ilcarei images ot near and distant oliptts {Miigta 
Naturalise hb 17, cap 10 KiSO) Kepler sliowu! that by a 
lombination ot a lonvix with a coniave lens images ot objects 
could Ikj deniitifl on piiwi ol a laigt i si7e tlum by tin convex 
hns alone, hut uvoisod {Dioptmte hvb ev Ibll) Si heinei 

made use of the samu jinmiplo in hi's ‘ lltliosiope^ foi solar 

obstivations (Aim Lisitux cap vu , 16 iO) If tor the simple 
imioneited gUssis then usiil we suhstitute a s^Htim ot photo 
gninhically i oiiei hd positnoaud negative hnses suitahlv mountod, 
and pnt a sensitive ])lato i place ol I lie papti, we havi tin niiwlern 
telcpliotograiihie anaiigemeiit 1 ouo seems to have been tin hrst 
to use a combination ot this kind loi photogiaphing an eelipst m 
18^»7, and latei for toriestiial objuts It lonsistid of a small 
aehromaiit single lens eombimd with a tomavt hns Many 
attempts wire attoiwaids made m 1 lanet and also in 1 nglaiiu, 
to uiili/e the principle, but s}»ecial Iuisih bn the iniiposo wtie 
not available Steinlnil lonstiuited one in 18H9 loi the Buissils 
Obseivatory, and anothir in 1890 toi tlie Alaiim I)ej)aitmcnt in 
Berlin In 1891, cuiiously enough tliuesiuli eomlnnations were 
vvorleil out quite inileiiendtiiilj and )>atinteil, byT B l)allmi>er 
in London A Mii the m Btilin, and A Dnhoseq in Pans Since 
that tune these t oininnalions have bun gieatly iniprovi d Ihey 
aie ixuediiigl} valuable lor obtamiiig details of inaiussible objects 
at a disiinei whcthei aiehiteetuial oi to]»ogiai>hieal, and for 
nhotogiaidan,^ animals without apjnoaehing them too closely 
jjarge ]»oitiaits laii also bi taken with inueli bettci ptisjuetive 
t fleets and inoie coin i nit ntly, tlian ])y using long focus leiiseg 
Tiiiii h iiearei to the sittir \\ ith the veiy ]>cibet tele]>hoto- 
graphic objiitivcs now availablt, tin loss ol intiiisitj of illunim- 
ation v\hi(b no doubt v\as tin bai to euily j»rogitsH in this 
direction, has been oviriomc, and lUimition has also been im 
1 roved so that 8iiaj> shots can readily be maih with eomhina 
tious of high intensity, while with those of ordinary intensity 
the exposures aie not unduly prolonged, and . 

good detinitiou tan be obtained ovei an extended 
lield Y 


h 
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Till optical ]»rimiple on which tin si lombmations aie bised 
is vtiy smii»le, and will bo imdtibtood fioin tig 61 It depends 
mainly on the fact that in older that a nal imago may be thrown 
on tin SCI eon of an object AB, the rays jiroceeding from it whiih 
pass thiough tin positive system Lj must come to a focus at a 
point / vv itluii tin see ondary focus ' of the negative system L 
railing within this limit, tiny will bo inteiujded by I j and inaJe 
liss eon vei gent, so that instead of loming to a foi us at f they 
will eontiiiue to lonverge till they leaeh the sinen at f , and 
will tin re foim a propoitionally laigei iinigea6 of AB than the 
image ah given by the ]»ositive lens alone at / , just as stated in 
K( plei H pioblcm Moreovir, this image ah will be of the same 
size as if it had been piodueid direitl} by a positive lens 1 with 
A focal hn^^th equal to If \ and this distauio is the equivalent 
local length of the entue system It can bo found from tin toimula 

h whore /j and/ are tho fotal lengths of Lj and I icsi)eet 

ively, and d—f^-Vf - s, s being the distance bi tween the Iciises 
In many instiuments of the kind a scale showing tho value of d 
is engraved on the mount If the rays fiom AB come to a focus 
111 front of La, on it, or beyond no leal image can bo jirojccted 
on the screen Theie is then foie a eoitain limit, whiili is greatei 
111 proportion to the length ot focus of the negative system, within 
which tho fiK us of the positive system Lj may fall and protlm e 
a series of well defined images on the screen, which can be vaiied 
in 8176 by altering the amount of separation of the two 8> stems of 
lenses within the above limit, and tho distance of the screen from 
Lj. Every change in the position of tho screen will involve a 
corresponding adjustment of the lenses The greater the cxteii 
aion of the camera and tho closer the lenses, the greater the sire 


of the image, and ttte irrsd Tho came i a exUnsion foi a given 
magnificition can be found by imiltii»ljing the local length of tho 
ingiitive sysUm by the numbfr of mfigiiiheutions less one The 
niagnitii atioii piodueeel by a givin eamna extinsion is loinid by 
dividing tlu latter by tlie fix d length of the negative system, 
and arliiing one 

In its usual foim (Fig 62) the teh j»botograjthi< comhinalion (on 
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sists of a quill aitiii- ])oitiait lens, oi an anastigmatic doublet of 
laigo apciture and illative iiitcnsit}, varying in focus from 6 to 10 
inches tittul at oni end of a tube, in wfiiili slides a smaller tube 
cairjung a piopetly loineted negative system wliieh may vary in 
focus from 1 to 5 inelies but must be of slioiter focus than tlio 
j) 08 itiv( (usually about half) , the shortir tho focus tlie greater 
the magnifying powei for a given extension of eameia The 
amount of separation of the Imses is limited on the one hand 
by the jiosition of the focus of tho positive system, and on the 
other by the locus of the negative system as explained above, 
and (ian bo adjusted within these limits by a rsM; and imiion 
Iho tubes aic lu^usted so that when closed up tho two foci may 

s VII — 88 
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eoiiKide, or nearly no, and f/=0, or its minimum value , and when 
oporiod to their fullest oytent the focus of the [Kisitive may fall 
Ujion the HLj^ativo system, or so that d may not exceed the focal 
length of tin negative system Within these limits the focal 
length of the cotiibinaLiuri will ho |>08itive, and a real image formed 
on tlio scran Mr 1 li Dallmever, to whom many of the 
imnr(jv( ments m these lenses an due, has very fully discussed 
ana explained the optical problems ( onnoc ted with thar construe 
tion and use m his Isiok on Telephotography The other works 
notnl at the end <jf this article may also bo referred to 

Lens Diaphragms — In older to regulate the intensity of the 
illiiininatioii by tlic hns, to enlarge its held, and, in tin case of 
the oldc r forms of objectives, to extend the area of good marginal 
detinition, diaphragms are used, usually with circular apertures 
They arc made m difieiont ways (1) as single metal plates, 
httiiig into a slot in the lens tube (Waterhouse diaphragms) (2) 
Rotatoiy a single plate revolving on a central axis and pieiced 
with ipertnres cut to fit contrically in thc^ opening of the lens 
(3) Ins a foim of diaphragm now very generally used, and very 
conveiiKUit because it can be easily adjusted as rcciuiicd foi 
intermediate aperture s 

In order to provide a uniform system of diaphragm a])ei tines, 
the Royal Photograjdiie Sotuty in 1881 drew up some rules, which 
weie revised in 1891, and again cjuito rceentl} Ihe former 



abolished Intensity ratio is defined as dependent upon the 
eflective apeituro of a lens and not upon the diameter of the 
diapliT igin in relation to the focal length of a lens The 
effective aperture of the lens is detenu ined as follows The Ions 
must 1 m fo( ussed for patallol rays An opaque screen is then 
)iIa(od in the ]>ri lie i pal focal x>laiie and a pinholo is made in the 
i entre of tlie pi ito (in the axis of the len 0 an illuminaut is 
|)la(od immediately behind the xmiholo itself when the diameter of 
the beam emerging fiom tlio trout siiriuee of the lens may be 
moasmod (It will bo found that, e\(ej»t in the ease of the 
diaphragm being ploeed in front of the lens, the ehamttor of the 
diaphragm itself i» seldom tliat of the effective axwrture ) Rvery 
diaphragm is to bo maiked with its truci intensity ratio as above 
defined but the present intensity latios arc retained in their ordei 
of sequoneo — 


I V I V I I \ V 1' 1 I I F ^ 

l’ 1 r* / 2 8’ 4* 5b’ h’ 11 i lb’ 22 6’ 32’ 45 2’ 64’ 


In other cases apcrtuiosnre to lx made in nnifoimity with tho 
scab, with the e\( ( [>tion of the highest intensity Standards for 
the screnvs of photogiaphu kns flange fittings, and for tho 
screws fitted to cameuas, either foi attachment to tho stand or for 
fixing movable jmits have also boon laid down {Phofoffraphu 
Journal i 1901, \\v )» 322) Other systems of notation of 
diaplirngm afxrtinos have boon ado])tcd by tin Pans ( onmess of 
1889 by M CASSIS ( arl /ciiss A Co, and liy JMcssrs Dalirneyci 
They me discussod in Houisaults Caleul du Tanp't de /W in 
Photographie, p 33, and Mocssards L OhjccUf J hotographigw , 
p 12 


Imtmifa neon s Sh utk rs 

Tho general use of vciy lajud dry {dates and hand 
cameras londoied it nocessaiy to have some, mechanual 
means of icgiilating oxjiosures in small li actions of a 
second, and the instantaneous shiittor has become an 
essential ]>ait of inodt.rn photograjdiic e<iunmient in an 
immense \ariety of forms and patterns For exmek studio 
work, slow ae^tuig shutters working to of a sec ond are 
sufhciont Oxien air exx> 08 ures w ill usually range from 
A Tffir* tliGtigh less than of i see ond is seldom 
neeessary For objects lu cxuick motion tho range may be 
from to and for very rajiidly moving objoets from 
TixVir second In ordinary {iraetiee exxioaures 
of less than of a second aie not often recpiired, and 
few of the' shutteis em the market m general use give 
higher sj:)eeds 

Tho raxndity required of a shutter m x>kotograx)hing 
moving objects is regiilateel by tho minimum time 
necessary to [iroduce a well-exxx)seel image ujxm the plate, 
with a loss of definition, or blurring, by diaxdacement not 
exceeding or x>r<?ferably 

enlargement la mtended The time lequirod to produce a 
woll-6xpo8Q«} depends on the state of tho light and 

the illumin^on of the object, the relative intensity of 


tho lens as measured by its effective aperture and focal 
length, the sensitiveness of the plate, and the amount ot 
effective light jiassing through the shutter during the 
exxiosurc Tho amount of disxdacement to be guarded 
against dexxsnds uxxin the rate of movement of the object, 
the direction in which it is moving with reference to the 
axis of tho lens, its distance from the camera, and the focal 
length of tho lens It will be proixirtionately leas as the 
distance of the object increases, and as the rate of its 
motion and the focal length of the lens for a given 
distance dccretiso, and vice ver^d It will be greatest 
wlien the object is moving at right angles to the axis of the 
lens, and least when the motion is directly towards it , but 
in that case theio will be some increase in the axijiarent 
size of the object as it axqiroaehes the camera. For 
e\amx)k — An object moving 1 mile an hour advances 
17 6 inches ]>er second With a lens of 5 inch focus this 
would rejuosent a disxdacemont on tho ground glass, for an 
object ’>0 feet away, amounting to inch [ler second, 
and it would recxuiie exiKisures betwe^en ^ ^ and of a 
second to give maximum or minimum clisxilacemonts of tho 
imige lx.twecn and of an inch An object at 
the hanu distance moving ten times as fist would require 
of the al)ove exjKisuros If, however, tho distance be 
me reasc d, the xx>sHible exxiosure may also be increased in 
the simc jnoxKiition, so that the object moving 10 miles 
an liom at 500 feet distance would only recxuiro the 
oiigmal c\]K)sincs of to of a second On the other 
hand, the limits ot exjiosure for an object mo\ing 1 mile 
an houi within 10 feet of tlio lens would be between yg- 
and jJ-r of i second This is cntiiely indejienclcnt of the 
sonsitivem ss of the jilatc, and only rc x>resonts the maximum 
duration of exjiosiuc jurmissible m oiclei to i educe the 
blunmg of tlio image lx tween ceitain limits The 
sensiti\enes8 of tho jilate, and the intensity and amount of 
light acting iijion it thiough the lens and shutter, must be 
id justed so as to jnodiKt tho desired i>hotogra]>hic effect 
within that lime W ith a lens of 8 inches focal length the 
disxdacenK nt would haAc increased in the hrst instance to 
2 ^ inch XXI see ond, xnd the niixiimim exxxisure x>enmssible 
would be f 10111 to -rV of a second This shows that 
theie IS ail achantage m using short focus lenses for very 
rax>id e\x>osiiits In jn ictice, most work of this kind is 
done UXMH 1 quartei jilates inches) with lenses of 

4] to 5 inches focus It may bo noted that tho displace 
ment will be gicitest foi an object moving it a right 
angle acioss the ixis of the lens, so that an exiiosure sufli 
emit ioi this ease will be suflicient for any other Sir 
Wdh iin Abney has discussed this que stion x>raetically in 
his IjiHtantancom Dfudoiirapiliy, and it is treated mathe- 
matically liy Air AV B Coventry in his Technics of tlie 
1 1 ami Camel a, in which will be found formula and tables 
for ascertaining the distances and limiting exposures for 
moving objects, allowing for a blur of of an inch In 
foHign treatises the limit is usually caleul ited for a dis- 
X>lacemeiit of of a millimetre, or about of an inch 
An efficient shutter should fulfil the following con- 
ditions — It should be light and comx>act, simple in 
construction, but strongly made, and not liable to get out 
of order , capable of being set without admitting light into 
the camera, quite free from any tendency to shake the 
c ainera , anci easily released with a very slight pressure of the 
finger if a pneumatic release is not fitted It should ojien 
ancl close quickly, allowing the largest possible projxirtion 
of the exxiosure to bo made with the full axierture, and it 
must not cut off any of the effective light x^assing through 
the lens, but should distribute it evenly all over the plate 
though m landscape work it is an advantage to give the 
foreground more exposure than the sky It should be 
adjustable for variable instantaneous and for prolonged or 
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“ time ” exposures. With a good shutter there is less risk 
of shaking the cameni in short “ time ” exjiosures, from 
to 1 second, than there is lu taking off a cap Bhutters 
working beti^eon the lenses must jiermit of the use of 
diai)hragm8 in the lenses Above all, they must l>e 
constant in their action, giving short and vaiiable 
exposures always correctly or relatively so, an imixirtant 
condition which apparently is not often fulfilled, and the 
exposures marked on the indicator should be callable of 
Ijeing always repeated with certainty Shutters should 
also be capable of being used with different lenses They 
arc usually released by the pressure of the finget on the 
end of a lover holding the moving part in a state of 
tension , or bettei, by Oadett’s system of pneumatic 
pressure, applied by means of a compressible rublier bulb 
xnd tube, which drives a piston acting on the lever holding 
the shutter, or which may inflate a collapsible bulb at the 
other end of the tube, and thus exeit the no(ossary 
jiressure on the lever In many cisos both methods can 
lx> used as desired, the pneumatic release being preferable 
on account of its convenioiico and freedom from li ibility 
to shake the camera. For hand camoias, however, the 
tugger pressure stud is more gciieial, though in some 
forms a lever is drawn across fiom right to left, or wee 
vei^dy lieing always set in both positions Pressuie is, 
however, liettoi than a pull 

The following are the principal tyjies of instantaneous 
shutter — (1) IHp, (2) drop, (3) combined drop and 
flap, (4) lotary, (5) i oiler blind, (6) focal jiUm, (7) 
Hincllai, (8) moving disc or seitor, (9) iiis They can 
be applied in four different positions {a) in front of the 
lens (h) centrally, neai the diaphragm , (c) behind the 
lens , ((^) immediately in fiont of the sensitive plate They 
all, howevei, come under two main classes, Latsial, in 
eluding those in which the exposure commences and ends 
at the circumference of the lens apertiiic, and Cent ml ^ 
those in which the exiiosuie begins and ends at the centic 
of the aperture Some of them arc “liteiiP^ in their 
single form and “central ” when double With the “focal 
plane” shutters, however, difierent poitions of the jdate 
aio exfxised in succession, the lens working at its full 
aiierturo throughout the cxposuio The foim and position 
of the ellective ajierture of a shutter, relatively to the lens 
and plate, have a stiong influence, either fivourable or 
uiiTavounible, on the amount of eflectivc light passing 
through the lens, and its even distribution ovei the jilate 
This is esjiecially the case during the inconii>lete phases 
of opening and closing the ijierturc It seems to lie 
agreed that the best position for sliutteis of the Uteral 
tyjje is behind the objective, and for those of the central 
type, between the e ompoiieiit lenses In this latter jiosition 
the whole of the plite is illuminated dun ng the full jieiiod 
of exposure, with a graduilly inci easing intensity during 
the first phase, until the second phase of full oiiening is 
reached, and then the illumination gradually falls off again 
during the third phase until the shutter is closed again 
The most effective shutter is one in which the first and third 
phases of mcomjilote illumination, during the ojiening and 
closing, are the shortest compared with the iihase of full 
ojicning 

To secure successful results in using instantaneous 
shutters, the oiierator must make himself thoroughly 
acquainted with the working of his shutter in various 
circumstances of exjxisure with the lenses, plates, and 
developer he proposes to use , he should also verify the 
value of the various cxiiosures marked on the indicator, 
and, what is more important, determine how far they can 
be depended on for regularity There are many simple 
ways in which the actual time of exjiosure from ojiening 
to closing can be ascertained sufficiently closely for 


practical purjxises They de^iend u^xin the measurement of 
the tiace left on a sensitive plat® by the passage of a 
bi ightly illuminated object revolving at a know n speed oi 
falling vertically through a known distance, when photo 
giaiihod with diflei-ont sjKiedsof the shuttci against a daik 
background These, and the more elaboiate methods foi 
obtaining more aieiiiate dotermi nations of the shutter 
exjiosure jieriods and of the coriesjionding cffectno 
e\i)osures — it, showing the attual eftett of the shiittei 
thiough its diflcient phises liom o})oning to dosing- ha'ie 
been desciilRd by Kir William Abney in tlu woik alread> 
mentioned, by Loiide in la Photo*! laphte Modeyne and 
La Photoify aphic Instantany^i, and in othei woiks men 
tioned at the end of this artu le 

(1) Flap ShuUt ra siniplo flap shiitteis tousisiirig of a 
hinged flap ojxiung iqiwaids in lioiil ot the hiis though favourites 
111 eaily days for laiidstapo woik lm\ohun almost sup( isedt<i by 
cpiitkei and more ooin])act forms They are, hov\i\ei still in nsi 
with single and double flaj >8 foi poitiaituie and studio woik ior 
whuh purpose they are made to ait noiaeltssly and not attraot the 
attention of the sitters Gueny s (Figs 63 and 64) is a good 
cxamjdo of the typo 


Fig GS -Ouprrv » Single Fm 04 Onerrvs 

flap Shutter Double flap ShutUr 

(2) Ihnp ShnWy't — The old smiph drop shuttii, in whuh a 
plate having an o]m mng m it tails in liont oi the kns aperture, has 
noon superseded by tin nioie eoinjiae t and (pmkei woiking lolhr 
blind shutteis, whidi u(t on much tlx same pniKiiilt It hod a 
tluontieal iiitdcst in < onnexion with tlu (tlcitoi (Iilhitiit forms 
of ape iturc — e iie uUr, Ke|uaio oi clemgate d— useel with simile i seif the 
laieial tyi>e but it is now generally rece)gni/e<I tliat ii rnene eir less 
extuidoel reetangulai e)peiniig, oi at least tlx tull width oi the lens 
a])citure is Ust ien Kceuiing the even aelnns lem e)i light iiom all 
pal ts of the imago with shutteis of the netilineai lateial type to 
which this and similar shutteis lu whuh a single e>jKmng j[»assLS 
aereisH the kns ai)Citurt, helemg 

(3) (Umhnud Ihop and llap — In eaily diy plate days 

seveial teirms oi this kind oi shutter wcic 1 louglit enit, under tlm 
name s e)f Pheuiix Phaiiteun &e hut they ate now lii tie use el In 
these shutters, inaeidition the dre)]» sliele, then was also a lifting 
flap whuh on lekaso o]Kned from Ik low aiul havin,^ fully un 
oovcifd the ajM^rture, rchasiel the elrop sliih wliu h i» II and elostd 
the shutter They weie ustiul apel eflettivo in tlx smaller si/is 
hut heavy and enmlrenis in tlx lai^n llx us» oi indiai ubbe i 
banels for giving tension was also an ejbjec tioji 

(4) Itofarif V — llx so an oi the lateral iyjie, aiiel 

consist e)f a eireuhu metal eliso nvedving on nn axis t*( < on trie to 
the axis of tlx kns, and fuinished with a raelinl see tor shajeod oi 
ejlongateel o])enmg with cinulai eiiels, whiel) jMisses laterally m 
fiont of the lensa])eitme when the tension ot asjuiiig is released 
(Iig 65) They an laigtlj used m vaiieuis palteiiih in hand 
(arniias usually in tremt of the oh 
pelive though they n)/iy be jJaetd 
i)thiiid it or between the eeunpeuunt 
lenses So long as the emtning is at 
least tciual to the size of tlx lens nper 
ture the illumination is suflieuntly 
even, lent the o])eniiigs aree usually 
somewhat elemgateel so as to give a 
lenigcr j)enoe> of full e)ptmng 

(5) holln hhnd ShnIteiH — loi gen 
oral use the well known roller hlinel 
shuttci of the single lateral type, as 
made by Thornteui Pie kard and others, Fio Cu - Uotur^ ShutUr 
IS unelouhteelly ono of tlic most jioimlar 

anel t fficiont It possesst s most of the epialities laid dow n as essenf lal 
toagoodshutUr give s good illumination apiKarstolu fan ly regular 
in its action and can l»e used foi tiiiu eir instantaiieous exposures 
It consists of a light mahogany or aluminium liox, anangeel so that 
it can he fitted m fiont of or behind the ejlyLctlw It is maele in 
difierent sizes, and each size can bo adjusted to smilUor objectives 
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I*ig 66) By pulling a (ord an ojmqiie black cuitam with an 
<)longated rectangular a|>citurc i» unrolled from the lower roller on 



Fiu 00 —Thornton I k Kurd Rolltr Blind Shutter 

to tin upper orn md hold by a ( oiled flj)!ing on the lower roller 
(hig 67) PiOHsuioon a piKiiniatu Imlli inflates a second smaller 
bulb raising a h \ or wliK li if b asf s the sjiring, 
and thus brings the blind down with a lapidity 
wliifh fan bo adpistod by turning a handle 
artuating tin spiing, the f oi reH|K)nding Hjaed 
on the 


being shown 


indicator oi time 



07 — Moohanlsin 
of thf Thornton 
1 irkaid Hilhr Blind 
Shuttir — A upiMr 
rollf r i» hiwi r rol 
kr f (onl 1) blatk 
curtain if apirtnic 
in c nrlain ii rubber 
nn^ mlaptcr 


cKjiosuns iiresHuro on tlio Imlh ojions tin 
shuttoi, ana anotlnr pressure doses it, but 
an ariangomont is now made hy whuh time 
fxposuiLS of I 4 If 2, 1 Hffonds lan be 
given autoniatkally (Fig 08), the picssuro of 
the bulb opoiiing the shutter, whuh doses of 
itself at the txiuration of the exposuio rc(|uirtd 
The thforv of shuttors of this tyjw has bieti 
very fully discussed l»y Mi Coventry {op nf 
1 > fiO) who shows that for any given tension 
of the spiing the aftual f\]>oHuro dctitasis 
as the Ni/e oi the lens apiiture diniiinshos 
while tin < Hi ( ti VO exposuio Kinains (onstant 
for all ajiorturis rhis is pofuluii to the 
latiral shutter lIi also shows that with 
plates of veiy diirfroiit rapulitios though tin 
cjnjosiiro may be tlio saiiu tin actual exposuro 
elloilive IS less with tlie lajnd jdate aiul a 
small stop than with the slow plate and a 
largo stoj» , ( onsofiiumtly the Jdur duo to tin 
luuvoinont of tlm ohjiit would bo jirojKntionatf less on the 
japid nlato than on the slow ono Ho also shows that foi any 

f [ivin Jens the smalloi tho shuttei themoio rajiid the cxjiosuif can 
10 made, though with 
the same lens a largti 
shuttir IS eai»i.bl( of giv 
iiig a more oflu n nt though 
less 1 ipid txjiosuu It 
IS bettoi, thoieioic, for 
moderate ex]X)siireM, to 
have a largir shiittii than 
thii Hi/i of tho bus re 

A Im! V \ 1* 10 68 —Thornton J k kanlllolkr Blind Shutter 

Aoniy lias given ilia -Automatu J vpoHure A] uliam e 

glams i)f the aetion of 

this shuttei in his lunik lefeirod to, these show deal ly that tho 
eentii <if the pluU giits more exposuio than the maigins , hut 
jiraetieally this is not \oiy iioticoabh, and the aetioii is vciy 
regulai 

(6) l^ocal Plane Shatfer'i —These are also rolltr blind shutters, 
with nit diaiiisni similai it) the, Ion going but tlicy ait® arranged so 
that an ad|ustablfi slit nio\ts at a lajiid sjieoel a short distance in 
flout of the plate oxi>osing different jioitions of it in tmii, the 
intensity of tho exjiosuro being regulated by the wiilth of the slit 
whidi IS adjustable In tins way tin lens eaii aft on tlu plait with 
its full intensity Iho eonstriu tioii of this shutter (Fig 24) 
makes it capable of giving very lajud n\ insures witli a narrow slit, 
ami It has been used hy Ansf hntz fiir Ins remarkable ]n''tantancous 
studios of annuals, &o , in rapid motion It is made by Thornton 
Pickaixl C«oer<i, mid otheis The theoiy of it is discussed by 
Coventry (op cU% j), 69) As tho slit moves progressively over 
the plate, it may in ceHam clroumstances cause distortion of the 



I, especially if near the camera, or with a 
low movement, but practically it is not often very 


qmckly moving 
narrow slit and 
perceptible 

(7) Lamellar Shutters — These are a distinct type of lateral 
shutters, intioduced abroad but not common in England They 
act on the principle of a Venetian blind, with a senes of parallel 
blades or plates, which turn through a semicircle on an axis duniig 
the exi> 08 uro They are said to nave the advantage of givuig a 
anifonn very rapid exposuro, but the blades cut ofl a great deal of 
light, whether luaced before or liehind the lens 

(8) Moving JJihc IshiUUra — These shiitteis, in wliieli two thin 



no 69 


See Saw 


metal jilates with lound or rcctaiimilar apertures, or in othei cases 
two cm ved blades, pass very quickly over each othei in o]>]>osito 
diicctions, arc now very generally used m a variety ot imtterns 
hormed of two single lateral 
shutters they become in most 
cases contial, oiicning and clos 
ing in the centre of the lens 
aiierlure The exposure takes 
place during tlie short jioiiod 
when the openings pass each 
other, or tlie curved blades 
(ipeii out and dose again The 
Hi/e of the ojKnmgs gene i ally 
ceiiii sjioiids with tlie diameter 
of the lens If each jilate 
mo\c8 as fast as a dio]) shutter 
the ( om 1)1 nation gives rloublo 
the hjieed ceirresponding to 
half the txjiosure High siiceds 
of rlhr or fir of a sfiond ean 
there fort easily lie attaim d, and 
1 octangular apeitnics are tho 
most c tie (live Iho plait will 
be most tvfiily and strongly 
illuminatf (1 whfii tho haves of 
tlie shutter woik inside tho 

lens iieai the diapliragm as m Bausch k Lomb s (l*ig 70) This 
necessitates the sliuttei biing made tor tlu lens Some foims are, 
however, smtalile for use in 
fiont of the lens, such as tho 
** Constant * Lancastoi’s 
^*Sce Saw (l^ig 69), the 
double lollci blind, Ai In 
these the 1 octangular form of 
ape rture is the best c ire ular 
aiiorturcs cutting off a good 
deal of tho light as in the 
case of dioj) shuttei s t ov 
entry has also discussed tho 
action of the double lollci 
blind shutter as tyiiical of 
the central class of shutteis, 
and shows tliat while with 
tlie latiral shutter the cflcct 
ivc cxjiosiue is (onstant and 
the acliial c xjiosuH variable, 
it IS the le verse with the 
(cntial shutteis, and it will 
not he HO e isy to calc nlatc ex 
jmsuies with ditlorc nt si/ed 

stojis A cciitial shutter gives a more efficient exposure than a 
latciul shultci iif t)io same dimciiBioiis as long as tho opening is 
gicatri than the dianutci ot tlie lens 
The gicater i ipidity of tho double blind 
shutters is pirtly due to the spiing being 
stronger 

(9) In 8 Shutters — Ihtse^ sbutters aie a 
furthei development of the doiilile curved 
blade central shutters, and aie eonstim tid 
on the principle of the ‘ Ins’ diapbiagm, 
to open out fiom the centre of the Ions 
and close again (Fig 71) They aio in 
all cases fitted between tho e oiiiponciits 
of double obieetixes, and can be made 
very light and comjiact This eential 
jiosition of tho shutter is theoretically the Fiq 71 
best, and the “Ins is the best form 
They rce^uirc very great e arc in e onstruction 
and fitting to the lens, and consequently 
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-Mechanism of the 
Ins Shutter —a a a'* 
winding kver b eiieed 
Brake r hand release 
d index for iris e index 
for exjiOHures and also 
releoMi B brake M In 
stanUncouB exposures 
Z, time exposures 


liey ean however, be 
used with convertible sots of lenses of 
different foei fitting the same mount 
Sexeral forms of them aie made by 
English and foreign makers, but the principle is much the 
same in all, and ensures the most equal distnbution of light over 
tho Jilate 
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Expotfwrt Meters 

When gelatine dry plates came into general use, and 
were made of many different degrees of sensitiveness, the 
want of a guide to the proper exposure for the various 
makes of plates under different conditions of lighting began 
to bo felt, and several methods were devised for meeting 
the want Some of them depend solely upon data derived 
from observations of the action of the princijial factors 
affecting the result, namely (1) The speed of the plate , 
(2) the actinic ix)wer of solar light for the time of year in 
a given latitude , (3) the time of day, with reference to 
the position of the sun, (4) the effective diaphragm 
aperture of the lens , (5) the nature and illumination of 
the subject With others these data are supplemented by, 
and practically based ujKin, actinometnc observations of 
the action of the light uix)n sensitive paper exjxised near 
the camera or the subject at the time Both methods 
are m many cases of undoubted use, but the infoima 
tion given by instruments of this kind can only be con 
sidered as approximate, and much is left to the judgment 
of the operator, whose surest guide will be an intelligent 
study of the principles on which these instruments are 
based, together with ( arefully recorded observations of the 
combined working of his lenses, shutters, plates, and 
methods of development under the varying conditions of 
practical work Before using any of these instruments, it 
IS necessary to know approximately the relative sensitive 
nt ss or “ sjieed ” of the plate in use In the early days of 
golitine dry plates, their rapidities were stated as so many 
times wet plates, or os “ ordinary,” “ instantaneous,” 
“rapid,” or “oxtia rapid,” terms which, though suitable 
for one make of plate, were of no value with lefeience to 
others This was improved uiion by the adoption of 
Wdinerke’s “ Sensitometer,” which was in use as a standard 
for some yeais It consisted of a transparent scale of 25 
squares of different intensities, marked with opaque 
numbeis and arranged so that each third number indicatal 
a doubled rapidity This was pheed in a frame in front 
of the sensitive jilate, and exposed for thirty seconds to the 
constant light emitted by a phosphorescent tablet, supplied 
with the instrument, which was jireviously excited by 
burning one inch of magnesium ribbon in fiont of it The 
exposed jiUte was then develojied and hxed, and the 
highest number visible indicated the rapidity of the plate 
Tn 1890 Messrs Hurter & Driflield introduced an entirely 
new system of calculating the sensitiveness of jilates of 
different rajuditios They make a series of exposures in 
seconds on different parts of the plate in geometrical pio- 
gression with a standard candle at one metre distance 
After development for a certain fixed jieriod with a 
standard developer, fixing, washing, and drying, the 
“ densities,” or logarithms of the ojiacitios, of the different 
parts are measured by a sjxx.ial photometei and plotted 
on a skeleton diagram, producing a curve, one portion of 
which will practically be a straight line The ]>osition of 
this line with reference to a scale of exjiosuros given on the 
diagram decides the rapidity of the plate, while its length 
indicates the “ capacity ” of the plate for the truthful 
rendering of tone The elaborate investigations by winch 
these results were obtained are of great interest, and were 
published m the Tounml of live Society fenr Gltemical 
Industry^ 1890, 1891, and later ones in the Pkotoqi aphit 
Towtiml^ 1898 A paper read before the Photographic 
Convention m 1893 may also be noted The sensitiveness 
given on the H & D scale is directly proportional to the 
number given The method has been adopted by several 
dry plate makers in denoting the sensitiveness of their 
different brands, and is more or less the basis on which the 
plate speeds for the modern English dry plate actmometers 
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and exposure meters are calculated Several systems of 
photometry and measurement of tlie speeds of dry plates 
wore discussed at the meetings of the Congr^s International 
de Photographio, in Pans, 1889, and Biussels, 1891, but 
no definite standard was finally adopted In Germany 
the use of Schemer’s sensitometer has been adopted, and 
ap|)oars to V>e extending It is based on a system of 
photographing the graduated tints gi^ cn by rotating 
sectors A full account of the instiument, and of a system 
of sensitometry based on its use, is given by Dr h der in 
the FhotogyaphmJie Cm }t^po)Kleiiz, 1898, j) 4G9, and 
1900, p 244 Mr Chapmui Jones has recently brought 
out a convenient plate tcstei on the same jninciple as the 
Warnorkc sensitometer, but extended bv the addition of 
a colour sensitometer, which is useful lui the conqmnson 
of orthochromatie dry plates, coloui sc i tens, light lilteis, 
&c It consists of a scieen plate, 4J x inches, con 
taming a series of twenty five tints of giaduated densities , 
a senes of coloured squares, blue, gieen, yellow, and red, 
and a strip of neutral grey, all five being of approximately 
equal luminosity, a series of four sejuares of special ]>uie 
colours, each representing a definite j^oition of the spec 
trurn , also a space of lino design, over which is super 
loosed a half tone negative To use the instrument, a 
quarter plate of the brand to ho tested is exposed behind 
the screen for a few seconds to the light of a standaid 
candle placed at the distance of a foot, develojied, fixed, 
and washed An examination of the plate will show the 
sensitiveness, range of gradation, possible lange of ex 
jKisure, sensitiveness to colour, size of grain, amount of 
halation, and the most suitable light for development 
It can be used lor many othci tests, and enables any 
brand of plates to bo readily tested by the user and 
compared with any standaid he may find convenient 
In making these and similar tests, a standard dc\cl 
o^ier should be allowed to act foi a fixed period and 
at a uniform teiniicratuie (J*hot Jouin 1901, xxv 
p 246) 

The next imjiortant factor is the at time power of tlie 
light It dei>ends normally on the height of the sun foi 
the latitude of the place at the time when the photogiaph 
18 taken, and exposuies m bright sunlight arc found tt> 
vary ajiproximatcly as the cosecant of the sun’s altitude 
above the horizon Ihc light of the sun itself is jaactic 
ally the same at any given time and place yeai after 
year, but is liable to more oi less local and temporary 
diminution by the amount of cloud, ha/c, dust dc , 
present m the atmosiJiere at the time It is also affected 
by the time of day, incieasing from sunrise to noon, and 
then decreasing to sunset Ihe remaining fat tor is the 
effective diaphragm ajiertiiie of the lens in relation to its 
focal length In most cases of oidinary outdooi exjiosures 
this can be taken at its normal \alue, but becomes smaller 
and increases exposure if the focal length is much increased 
for jihotographing near ob]ects Besides these principal 
factors, the nature and colour of the objects, their distance, 
and the amount of light received and reflected by them, 
have a very great influence on the result Mr Coventry 
{op at p 75) shows how the “light coefficient ” for full 
sunlight can be found, and gives a table for the latitude 
of London /or every half hour of the day in periods of 
ten days throughout the }eai , also, roughly, the i dative 
(oeflicients for “diffused light,” “cloudy,” “dull,” and 
“very dull” Convenient tables showing the noinial ex 
jiosures for each month in the year and at eveiy hour of 
the day, togothei with others showing the influence of the 
different factors affecting exposure, ha\e been published in 
some of the printed “Exposure Note books ” The leader 
may also be referred to H Boursault’s Calcul du Temps 
de Pose en Photographies and similar works by A de la 
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Baurae Pliivmel and G de C d’Espinassoux foi a dis- 
cussion of the subject 10 all its as|jects 

Ba«ed on tlie same principle a« these exposure tables, various 
poi table exposuto metets have been brought out, in which scales 
II presenting the coelficients for plate speed, light, and diaphramii 
are arranged as in a slide rule, so that, when properly set, the 
normal exposure r(<piircd can bo found by insi>ection, and in 
creased or dimiinsliod according to circumstances In Hurtor & 
J Jriffield’s * Actinograph, ” the light cocfllcient is given bv a printed 
tard sliowing the curves for every day in the year and for every 
liour of the day, the unit being the xfir part of the brightest 
possible dilfused daylight when tiic altitude of tlie sun is 90 The 
‘Mens H( ale shows the ratios of a^icrture to focal length in general 
use, and h caleulated ior single, double, and triple systems oi 
hnses I he “sptod scale is based on the exposure in seconds 
which with one actinograph degree of light will produce a perfect 
negative of an oidinary land8ca|>e An additional stale is given 
for five difft rent degrees of illumination — “ very hiight “ bright, 

mean ” “dull,*’ “very dull ' A table of factors foi “Views,** 
“ Portiaiturc,* “Interiors,** “Copying, is also given, and these 
regulate the figure to be taken for the exposure The scales aio 
engraved on boxwood, and there are two sliding pieces (hig 72) 
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It is specially atlajiUd Itir use vitli plates of sjxotl numbers agree 
iiig with the Had scale, but can bo used with any plate of 
which tlie u lative spied number is known Anothei convenient 
txposiiio mtt(r is made by AVatkins, of Ileioford in dilfereiit 
forms In the hist tlu scales of “light, “speed, * diaphragm,’* 
and “ovjiosiiies are arranged round a (ylindei and in a later 
})attern on a dial but tlie ])late siueds aio taken from a table, and 
the light eoelluient is asiortaimti at the time by exj^sing a ]>Kee 
of HI nsitive pajMU under a blue glass for tht number of seconds 
ittjuisito to match a hxotl tint, a pendulum hung supplitd with 
the instrument for tounting seeonas In the “dial iiistnirnent 
tliero aro foiii aportuies, maikod “Plate, “Stop, “Act** and 
‘h\p al)o\e the corresponding stahs The numbers showing 
file sj^icod of the jdate in use the diameter of the stop, and the 
actiuometer txposiiie in setonds are brought into the reaiiectivo 
ajiertuies, and the ex]H)sure lequired is it ad olf iii the “ tixp ** 
a|Hutuie (tigs 73 and 74) Othoi forms are made for hand cameras 
anti indoor exposures Wynnes exposure meter is also in dial 
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l \luulrual form 


form, but thesensiti vt pajn i is c xjKisod dirot tlj , no jwndulum is used, 
and the scales aie ojm n on the dial In use the glass carrying the 
movable scale is tin nod until the aitinometer time in seconds u|K)I1 
the exposure senile is opposite the dia])hragrn number of the plate , 
the correct exposure will tlun be found against laeh stopgivin on 
the scale Tlicrc arc prat tu ally onl> two Hcaha the scale of 
<iiaphragms representing the diaphragm apertures, tlu siieed of 
plate and the variation of oxposuie due to subject, and tlie time 


scale, representing the actmometer time and the exposuie It is 
thus very simple In another smaller form the scales aro on the 
circumference of a locket and the actmometer at the back (Figs. 
75 and 76) A “ Prmt meter ’ is also made for showing the cx 
ix)sures m contact printing on sensitive papers, but it can also 
be used for testing speeds of plates and papers Another form of 
exposure meter is Decoudun’s, in winch the exposure is estimateil 
by the disap|)earanee of a series of clear spots on a graduated scale 




Fm 75 - W> nne » Fxposure I lo 76 —Wynne s t xposiire 

Muter (ordinary form) Muter (locket form) 


of dtnsities laid on the most important parts of the imago as seen 
oil the gioimd glass Its indications arc not so definite as those 
given by the instiumcnts noted above, and the scale is liable to 
ehuiigc 111 density after a time Other simple actinomcters aie in 
use for carbon and j^roeess )>rinting, and usually ( onsist of a gradu 
atetl scale of different thicknesses of tissue paper, oi colourtd 
gelatine in tliffeicnt ilcnsities Pajicis are not suitable for making 
actmonutor scales of this kind, on account of their tondenty to 
turn yellow with age , colouied gelatine is bettor 


tSen»if(ve Plates and Inlms 

The HiJecial featiiie of inodtrn ])hotography is the use of 
truHtwoithy ready prepared st nsitivo diy plates and films in 
different grades of sensitneness, so that tbeie is no necessity 
for the jihotogiapher to prepare his own plates, noi, indeed, 
could he do so with any advantage The ]>ractu c of out 
door and studio photography has thus been \eiy greatly 
simplified, and although with wet collodion there was the 
advantage of sremg the losults at once and letaking a pic 
ture if nocossai}, the uncertainties connected with the use 
of the silvei bath and collodion, and the amount of cum 
broils a]>])aratus necessary for jirejiaring and de\ eloping the 
plates, lai outweighed any advantage Theie is also an 
enormous saving of time, in using diy jdates as compared 
with wet, by deferring development On the other hand, 
the uncertainty of moie or less laudom exposures onready- 
jirepared plates must not be overlooked Besides their 
use in taking negatives, gelatine diy plates ixve also 
largely used for piiuting tiansjiareneics, lantern slides, 
enlaigements, di For negative woik the diy ] dates 

are piejiaied with an emulsion in gelatine of siher 
bromide, alone or with the addition of silver iodide or 
chloiide, and are to bo obtained in five or six degrees 
of rapidity “slow,” for photomechanical oi “process” 
work, “ ordinary,” for geneial jnirjKises when quick ex 
posures are not required, “rapid,” foi landscajie and 
})ortraits, “extra rapid,” for instantaneous exposuios , 
and “double extia rapid,” for very quick snajjshot work 
in dull weather oi for s]iecial subjects These latter kinds 
are exceedingly sensitive, and require great care in use to 
avoid fog In order to prevent halation, or irregular 
action by reflection from the back surface of the glass, 
dry plates are coated with a non actinic “backing,” which 
can easily bo removed before develojiment 

The method of rendering photographic plates isochro 
inatic, or sensitive to all colours, by dyeing them with 
eosine or other suitable dyes, was noticed in the 9th edition 
of this work Colour sen8iti\ e plates of this kind are now 
largely manufactured and used for the leproductum of 
paintings, as well as for portraiture, landscapes, and all 
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Bubjects presenting contrasts of colours winch could not be | 
satisfactorily reproduced in their relative lummositits on 
ordinary plates, which arc insensitive to the most luminous, 
or yellow, rays, and still more so to the red The manu 
factored plates are of two kinds the ordinary isoehromatic, 
sensitive for yellow or yellow green, and the panchromatic, 
which are more or less sensitive for red, orange, or yellow, 
as well as foi the green, blue, and violet To obtain the 
best results from these plates, it is necessary to use light 
filters of yellow or orange glass, or glass cells containing 
solutions of suitable dyes or salts For three-colour re- 
productions by the banger Shepherd, Ives, and other 
processes, sixjcial colour sensitive plates and carefully 
selected red, green, and violet filters have to be used, and 
are on the market 

In order to avoid the weight of glass jilates, which may 
become very burdensome on a tour, and also the risk of 
breakage of valuable records, thin films or sheets of 
celluloid or hardened gelatine coated with emulsion may 
he used instead of glass plates, with a great saving 
in bulk and weight. There is, however, more liability to 
loss of sensitiveness in gelatino-bromide films coated on 
celluloid, so they should not be kept too long befoie 
exjxisure , and if they have been kejit, should be tested, 
if iKissible, before use, and should always be develojied 
soon after exjiosuro They aie generally placed in sheaths, 
for exiX)sure, iii order to keep them flat In other resi>ects 
they aio treated exactly in the same way as plates 

For some years past sensitive films have been prepared 
in long strips of different widths suitable for use in hand 
cameras, particularly of the Kodak type, and in loll 
holders In the early forms of roll holders the films 
were used alone, and had to be changed in the dark 
room, but, as already stated, they are now supplied in 
cartiidges, which can be changed in ordinary diffused 
light bilvy, so long ago as 1870, seems to have been 
the first to employ this method In these cartridges the 
film 18 attached to a much longer strip of black pajicr and 
rolled up with it, so that several turns of the pajier have 
to lie uni oiled befoie the film is leady for ex^xisure, this 
j)Oint being marked on the outside i)a|)er and visible 
through a led glass at the back of the holder The 
different lengths of film for the successive pictures aio 
similarly indn ated by nuinbeis, and when all have been 
exjxised, the black jiajier is rolled on for several turns, 
and when taken out of the holder the loose end is fastened 
up till the film IS develojied Pajier coated with sensitive 
emulsions has also been used successfully in the same way 
as the flat or roll celluloid films, and is very much cheaixsr, 
but is more liable to change and become insensitive from 
the action of the air after exposure Such films should bo 
develojied within a short time after ixj)osure, otherwise 
there is great risk of the impressed image fading and be 
coming undevelopable In order to overcome the granular 
apjxiaranco sometimes given by paper negatives, stripping 
films upon a paper support have l^een introduced by 
Messrs Wellington & Ward, in sheets or rolls Such 
films have the advantage that they can be printed from 
either side without jierceptible loss of definition, which is 
very useful in printing by the single transfei carbon }iro 
cess Flexible films in sheets and rolls have also been 
prejiared upon hardened gelatine, but with these it is 
diflficult to retain the original dimensions of the film, 
owing to expansion of the gelatine 

PJiotographic Printing Papers — Pan passu with the 
supply of ready prepared jdates, facilities for obtaining all 
kinds of photographic printing papers ready for use have 
been made available, so that the photographer has now 
practically nothing to do with the preparation of his plates 
or papers The moat notable change m recent years is 
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the suiicrsession of albuminized papers by papers coated 
by machinery with emulsions of silver haloids in gelatine, 
the chloride being used for most of the j)rinting-out pajjcrs, 
which contain more or less free silver nitiatc, while the 
bromide forms the basis of most of the developable pa^Kis 
used for cnlaigmg and direct copying, which contain no 
free silver nitiate, and with which the imago is brought out 
by development, niiuh m the same w ly a*^ with dry jdates. 
borne of the printing out pai)eis au also made with tmul 
sions of sihir silts in collodion CVmsidi cable use is also 
made of ready prepaiod pUlinoty^x) pajjei, sensiti/td with 
salts of plitmum and iron, which tan l>e printed out 
entirely or only partly iJiintcd and dev< lo^ied with ])otassic 
oxalate Ihese punts have the advantagt of being ]ier 
manent, which is also shared by cm bon or jngment prints 
(autotype, <i,c ), for which tissues, consisting of i»ai)er 
coated with pigmenfid gclatint, aio now available in a 
great range of colours, as are also siinilai i)a}>cis pH])arcd 
with pigmented gum, instead of gelatine, foi the juat tice 
of what IS known as the “ gum bichroinat( ” process lor 
architects and engineers, cyanotjijo and ferrogallic pajicrs 
are prepared m rolls of considerable width for the diiect 
reproduction of tracings and drawings, as blup or black 
prints by these methods The manufacture of these 
different photographic papers has become m important 
industry m EUropo and the United States, as well as in 
Great Britain 

AuTHOiiniEs — Apparatus in General ASnpv Sir W df W 
In^riiction in Photography, 10th cd , 1900 — Idku, l)i 1 M 
Ausfuhrhchcs Handbuch dcr Pholographu 2i)dc(] , Parti (2), 1892 
\ aluablo for leftrciicu on all forinH ot aj>|>aratuR, as arc also tho vul 
unics of the Jahibuch fur 1 hotogiaphu und product tonn Teihitik 
— Fabiif, Di C TraiH tncgiUyp^dique de Pholotpaphv , \ol i , 
1889 Suppleintiit A, 1892 Hiipplcineiit B, 1897 Also gives 
much information about photogiaphic appaiatus and ojitics — 
Jones, Chaiman An Introduction to tin hetente and Practuc of 
Photography, 1895 — Londf, A La Phot oq rapine Moderue, 2nd 
ed 1896 — Pi//ieiiELLi, G Ilandbuih dtr Ihotograplue fUr 
AmeUeure und 2oun*<t-€ft 2nd ed , vol i 1891 — Wflfoui), 
W D Photographers Indispensable Handbook — Photoffraphy 
Annuals, 1891 to 1899 

Lenses and Optics Buuton W K Optics for Photographers, 
1891 — Cole, R S A Ireatisi on Photoifraphic Optics 1899 — 
llALiMFYER, T II J He photography, 1899 — Hodofs I A 

Photographic Lenses, 1S95 “Llmmfr, 0 Contributions to Photo 
graphic Optics translated and augmented by Piof S P TJiomp 
son, 1900 — MlFriiE Dr A Optiqur phoioqi aphiqui sans aC 
viUgpcments maihOnatiques Tianslation b\ A Noaillon and V 
Hassreidtoi, 1896 — Mokssard, It Col P VOjitiquc photo 
graphique (1898) and LObpctif photoqinphiqne, 1899 — PllER, 
C A Inst Look of the Lens, 1901 — Hour Di M von 
Theonc und Gcscliahte dts Pliotoqraphischen Otgeetivs, 1899 A 
most valuable thtoretical and histoiical snniniaiy of ]>hotogiaphic 
optics and its literature — Si iiMiin Hans Jias Jem Objectiv ivi 
Portrat, Aichitectui, und Landschaftsfaehe 1898 — StiritOKDER, 
Dr H Du I/enunti dcr Photonraplnschen Optik 1891 — ^lAYlOli, 
J T 2 he Optics of I hotoqraphy and Photographic Lenses, 1892 

Also Modem Lenses and 2de2>hotoqiaphy m the ‘ Photo Miniatuio 
Senes 

Hand-Cameras, Shutters and Instantaneous Photography 

Abnfv, 8ii AN I>F AV Instantaneous J hotography 1895 — 
Baumf Pluvinkl, a df la Le Temps di lose 1890 — Bouk 
HAULT II Calcul dv Temps ch Pose en J hot ographu , 1896 — 
CiiAiFi i> Ehi inassoux, O I)E TraiU pratique de la Diiermina 
timi du 2emps de Post 1890 — CovEM K\ , AV B Jht lechnics 
of the Hand Camua 1901 It deals with the rnathematical pnu 
ciples of lenses shutters and lustantaneuns exposures &c - 
David L Die Moment Ihotograplue, 1898 — IshOcenfr, R 
Die Hand Camura und ihre Anwendung fur die Mouieut Photo 
graphic — Londf, A La Photographic InstautarUc Jheoru et 
I*ralique, 3rd ed , 1897 — Pilditcu, F AV Drop hhutUi 
Phologuipliy, 1896 (j Wa*) 

III PlClOKIAT PHOTOaRAIIIY 

Pictorial photogiajiby diftcia fiom other branches of 
photographic practice in the motive by which it is 
prompted Emjdoying the same methods and tools, it 
seeks to use photographic processes as a means of 
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personal artistic expression If a given subject or theme 
were rendered in the same medium by a llobinson, a 
Davison, a Holland Day, and a Domachy, the results 
would difler as much as the resfiective authors* hand 
writings To trace the development during the last 
quarter of the 19th century ot that particular phase 
or ai)plicati(m of photograjdiy which, in contiadistinction 
to the sciontifu and technical, is termed jnctorial, is to 
record in something approaching chionological order the 
inliuencos whic h have gi adually secured foi it the josition 
it now holds, rather than to notice improvements in 
methods of production, of which, indeed, its advancement 
is to a great extent incie|)endent The growth of pictorial 
j)hotogia])hy and the multiplication of amateur practi 
tioneis of photograjihy generally, may 1x5 said to be 
synchionous If the teim “amateur*’ is taken to include 
those who devotedly ])ractise for the satisfaction of their 
own desires rather than according to piescription and 
rule at the beliests of anotlier, then tlie two tilings are to 
lie connected still more closely At the jiresent time, 
whether oi not they fully understand the thing they are 
jmrsiung, by far the larger numbei of those in Gi'eat 
Bnwn who ])iactise photography admit that their interest 
Ih m the pictoual side of the craft To write the story of 
ifb prpgress is to show how each advance has been made 
% tiiose who, in the attempt to realize then own artistic 
ideals, have had the courage and inde|)enclence to depart 
from the traditions and formulyL laid down by those who 
have brought the mechanical ])rocess to a degree of jx>r 
fee lion The technician s| Kinds lus best efforts on photo 
gia[)hy as a prcjcess, and the elimination of errors and 
defects is one of las chief aims, the putoiul worker em 
ploys the jiroccss from choice, merely as a means to an 
end, and if he can make a “pictuie” which pleases him, 
he dots not c are whether or not, as an e\ami>le of photo 
graphic weak, it be of the highest modern or approved 
tyixj Thus ill the early days of I ox T ilbot’s calotyix. 
about 181(), David Octavius Hill, a successful Scottisli 
paiiitoi, took up this method of portiayal, and, guided by 
an artist’s knowUsdge and taste, and unfctteicd by photo 
giaphic couventum, wlndi indeed had then scarcely begun 
to glow, j)roduced ]k)i traits which for genuine juctorial 
cpiality hive poihaps never Ireen surjiassed, esjxjc rally if 
some allowance be made foi the necessary imi>ei fee lions of 
the “ Talbcjtyix) ” (sec Plate) Whether they w tie in thou 
day typreal examples of TalbotyjK, with all the latest im 
j>r ovoments, Hill probably novel cated Mheii, again, a 
lew years later, Sir ^\illiam J Newton, the eminent imma 
ture i»ainter, icad a befoie the newly formed I’hoto 

graphic Society of Great Britain (now the Rojal Photo 
graphic So(iety), his locommoiidation to dejiart fiom the 
custom of detinmg ovoiythuig with excessive shaipncss 
caused las addiess to 1x5 almost epoch making “I do 
not conceive it to be necessary or dosiiable,” he said, 
“for an artist to rejnoseiit, oi aim at, the attainment of 
every minute detail, but to endeavour at jiroduciiig a 
broad and general eflect I do not consider that the 

whole of the subjec t should lx. what is called ‘ in focus ’ , 
on the contrary, I have found in many instances that the 
ob]oct is better obtained by the vvliolc subject King a little 
out of focus ” 1 he doctrine has Ken |x.rsistvntly icpeatcd 

ever since, but only within the lost decade of the 10th 
century was the snp[»re8Sion or diftusiou of focus received by 
photographers generally with anything Ktter than ridicule 
or contempt, Kcausc it was unorthodox O G Ilejlander, 
Mrs Julia Margaiet Cameron, H P Robinson, and others, 
by precept or jiractice, stiove against such photograjihic 
conventions as had arisen out of those technical exigencies 
to which pictorial qualities were so often sacnficeci As 
Late as 1868, in the Manual I'lwiographxc Mantpvlation^ 
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by Lake Price, the old advice to arrange a group of per* 
sons in crescent form, so as to adapt the subject to th^ 
curve of the field of the lens, was reiioated, with the addi- 
tional recommendation of plotting out on the ground 
Kforehand the “ curve of the focus ” as a guide As a 
defiance to this dictum, Rej lander, in 1869, produced a 
grouj) of the memKrs of the Solar Club in which some of 
the chief figmes were set widely out of the “curve of the 
focus ” The mere technical difhculties of this j)erformance 
with wet collodion plates, and in an ordinary upper room^ 
need not K touched u^xm here, but it is to be noted a** 
one of those triumphant dejrartures from convention which 
have maikcd the progressive stages of pictorial photo- 
graphy At about the same jieiiod, Mrs Cameron, carry- 
ing the recommendation of “ a little out of focus ” rather 
farther, regardless of how her lens was intended to he 
used by its maker, secured the rendering dictated by her 
own taste and judgment, with the result that many of her 
jK^rtraits, such as those of Tennyson, Carlyle, dc , are 
still in their way unsurpassed Contemporaneously, Adam 
Salomon, a talented sculptor, “sunned” down the too 
garish lights of his i>hotographic prints, and strengthened 
the high lights by working on the back of the negative 
But, duiing the concluding quarter of the 19th century, 
probably the most iK)werful infiuenco in jnctonal photo- 
giapliy was that of H P Robinson, who died in Febiuary 
1901, and, but foi a biiof jieriod about the year 1875, was 
one of the most prolific “ picture makers ” Inspired by 
Rtilandei, of whom he was a coiitemporaiy, Robinson will 
]X3ihafH ]»e Kst lomembcied by his eaiher advocacy of com- 
})initioa j)rmting As early as 1855 Beiwick and Annan 
exhibited a jJic>togra])h which was the result of jirmting from 
moiethaii one negative, a figure from one jilate being cun- 
ningly introduced into a landsc a]i>e j>rint from anothei Then 
came from Rtilander “Ihe Two Ways of Lite,” in which, 
with wondeiful ingenuity, thirty difierent negatives were 
combined Robinson followed, and Ktween 1858 and 1887 
exhibiUd numerous examjdes of combination printing, one 
of the most pojnilai and fairly typical exanqiles King 
“Carolling” (see Plate), which received a medal iii the 
Fxhibition of the Royal PhotograjJiic Society in 1887 
Thoiigli m this combination printing one may jicrhajis 
Ix.Keive the geim of incentive towards the production of 
s]K»ci\l ofiects not seen in the original, yet the practice waa 
not destined to Kcomo very jiopular, for even in the most 
cayiable hands thcie remains the dilliculty, if not impossi- 
bility, of fitting a i)ortion of one negative into a yirint 
fiom another and still preserving true leUtivc tonality, 
and even tiue jnoyiortion Skilfully produced, eminently 
poymhi ill chaiacter though “Carolling” may K, such 
cnois are not absent Of this combination jniii ting Dr 
P H Emerson has said “Cloud pi inting is the simplest 
form of combination punting, and the only one admissible 
when we arc considcimg artistic work Rejlander, how- 
cvci, ill the caily days of jJiotography, tried to make 
pictures by combination printing This process is really 
what many of us yiractiscd in the nursery, that is, cutting 
out figures and pasting them into white spaces left for 
that j»ur])Oso in the picture book With all the care in 
the world the veiy best artist living could not do this 
satisfactorily N itiire is so subtle that it is impossible to 
do this sort of patcliwork and reyirosent her Fven if the 
greater truths be registered, the Ic sser truths, still imi>ort 
ant, cannot K obtained, and the softness of outline is 
easily lost The relation of the figure to the landscaixs 
can never bo truly represented in this manner, for all 
subtle modelling of the contour of the figure is lost ” 
Pictorial photography received a large accession of 
votaries in consequence of the greater facilities offered by 
the introduction of the gelatino bromide, or dry plate, pro- 
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ceHs, which, although dating from 1880, did not notably 
affect photographic communities until some years aftei 
wards , and although improvement in appliances and instru 
ineiits has had little to do with the advance of the pictorial 
side of photography, yet, indirectly at least, the dry plate 
and the platinotype printing process have had an undoubted 
effect The former gave enormously increased facility, 
iiid dispensed with tedious manipulations and chenucal 
knowledge, while its increased light sensitiveness decreased 
the limitations as to subjects and effects The platino 
tyiie process was discovered m 1874-80 by W Willis, who 
employed his chemical skill and knowledge to give the 
world a printing process more likely than the hitherto pic 
\alent silver papers to satisfy artistic requirements 

Ui) to 1882 but few outdoor photographers had \entuied 
to run counter to the general dictum that photographs 
sliould only bo taken during sunshine, or good bright 
light, and unquestioning consent would have been given 
everywhere to the proposition that it would be absurd to 
vNork when anything like fog or atmospheric ha/e was 
present Isochromatic plates, introduced for the purpose 
of equalizing the actinic power of various colour liimmosi 
tits, and so rendering colours in correct relative value, 
were recommended by one writer, who applauded then 
su]>posed advantage of enabling the photographer to 
]»hotograph distance without any suggestion of atmo 
spheie That evening or morning haze might enhance the 
l)caiity of i landscajie, or that the mystery of half conceal 
iiient might itself he beautiful, does not setm to have 
oc( urred to the photograjiher, who had liecoine infatuated 
]>^ the exquisite clearness and sharpness winch, with a 
iiiinimum of labour, he wis able to achieve It is there 
tore interesting to note one of the first photographn 
successes whi( h broke away from this convention, just as 
Uejlander’s Solar CHub group defaed the formula of arrang 
ing human figures like the tiers of an amjihitheatie 
William MTxiish, of Darlington, a Scottish gardener who 
had taken to photography, and who seems to have lieen less 
under the influence, or it may have lieeu that ho was 
Ignorant, of the old dicta, sent to the Koyal Photographic 
Society’s Exhibition in 1882 a jjhotograph entitled “ Misty 
Morning on the Wear,” a very lieautiful view of Durham 
(’athedral as seen through the mist from across the rivei 
I lie ludges, although they that yeai awarded eleven 
medals, passed this by , but appreciation came from out 
side, for newspaper critics, and practically all those who 
weie not blinded by prejudito and conventionality, de 
tlared it to be the photograph of the year Thenceforward 
the landscape photograjiher cast aside the old doctrine, and 
began to learn that there was such a thing as atmosphere, 
and that it was not undesirable even when enveloping the 
chief features in the view The exhibitions immediately 
succeeding revealed numerous imitators of M‘Loish, and 
both figure and landscape work began to be shown in 
which there was evidence of greater freedom and origin 
ality 

Meanwhile the Photographic Society of Great Britain 
had drifted away from its artistic starting point, and 
had become chiefly absorbed in purely scientific and 
technical subjects But the general apathy which existed 
m respect of the artistic aspirations of some workers was 
the forerunner of a period of renaissance which was to end 
in lifting the pictorial side of photography into a greatly 
improved position In 1886 Dr P H Emerson read 
before the Camera Club a paper on “ Naturalistic Photo 
graphy,” which served as an introduction to the public a 
tion (1887) of his book under that title Unquestionably 
this book struck a powerful blow at the many convention 
ilities which had grown up in the practice of photography, 
the chief doctrines set forth being the differentiation of 
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focus in different planas, a moie complete recognition and 
truer rondeimg of tont,” a kind of truthful impi*essionisin 
derived from a close study and general acquaintiini c of 
nature, and a generally higher and more intellectual 
standard Aftci the publication of a second edition in 
1889, Di Imeison iniblicly rcnounied the views lu had 
published, by issuing in January oi 1891 a bitkilj 
woided, black bordered i>imphlct, entitled Dtaf/t of 
Nairn aU^fu Phoiofitaphy But the thoughts whidi the 
book had stiired wcic not t(^ Is stilled by its withdiawal 
Towards the end of the same yt ar tiit oonfia t which VMthiii 
the Photogra]>hic Society had U conic ai)])aiciit as lx tween 
the pic tonal enthusiasts and the older school, culnuiiated 
ill connexion with some mattc-is ics^Hcting the hinging ot 
certain photographs it the exhibition of that )cai, uid a 
number of irrominent mcmlxiis lesigncd then niemhcishq) 
as a protest against the lade of s^mpithy mil tlu insiilh 
cient manner in which inctorial work w is ripiescntcd and 
encouraged This secession was to prove the most ini 
jrortant event in the history of that branch of ])hoto 
graphy The secessionists being among the most j)o])uUr 
contiibutors to the annual exhibition, gathered lound 
them numerous sympathizers In the following year thej 
formed themselves into a brotherhood call* d “ 9 ho Linked 
King,” and in 1891 held then first “Photographic Salon,’ 
at the Dudley Gallery, Piccadillj This lias since been 
held mniially, exclusively foi the jaiblu exhibition of such 
jrhotographs as in the opinion of the responsible committee 
give evidence of jx^rsonal aitistn feeling Ihe most note 
woithy of the early idheients attiacted to the new bod} 
was James Ciiig Annan, whose work was praetic ill} 
unknovMi until he exhibited it at the first Siloii, and 
almost at once he, by general consent, took a })osition 
amongst pictorial photogi apliers second to none (set 
Plate) 

Aroused into grcatei ac ti vity by these events, tlie Koyal 
Photogi apliic Society iK-gan to piy more attention to whit 
had now become the moie populii phase At subse(juent 
exhibitions the technical anel scientific work was hung 
separately from the “Art Section,” and a sejjaiate set ol 
judges was elected for each section It bc< amc the custom 
to allot by far tlie greater amount of spare to the “ artistic ” 
and latei, artists were elected as ]udges, by way of cn 
couragmg those who were devoted to the pictorial side to 
send in foi exhibition In the autumn of 1900 the New 
Gallery was seemed, and a comprehensive exhibition of 
all phases of photograjrhy was held, and the exix.riment 
proving successful, it was reiieatcd in the following year 

It is interesting to note that as a distinct movement 
pictorial jihotogiaphy is essentially of Biitish origin, and 
this IS shown by the very gratifying manner m which 
oigani/ed photograplnc bodies in Vienna, Brussels, Pans, 
ht Petersbuig, Ilorence, and other huroixjan cities, as 
well as m Philadelphia, Chicago, It , following the ex 
ample of London, have held exhibitions on exactly similai 
lines to those ot the London rhotogra])hic balon, and 
have invited known British exhibitors to contribute The 
international chaiacter of the “Linked King” encouraged 
an interchange of works between British and foreign 
exhibitors, with the result that the productions of certain 
French, Austrian, and American photographers are pei 
fectly familiar in Great Britain This, in the year 1900 
led to a very remarkable cult calling itself “The New 
American School,” which has been very widely exploited 
in England The prints have a certain generic similarity 
but are the work of some forty or fifty photographers in 
the United States of Amenca In their total disregard 
of the qualities which even the least conventional jiersoii 
is accustomed to expect in a photograph, the extreme 
seems to have been reached, and this, moreover, in the 
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nature of the Bubjects chosen, as well as in the comfiositioxi 
idopted. It iH a question whether, in the suppression of 
detail, in the toning down of contrasts, and in the attempt 
to invest the photographic “ picture ” with a mystery that 
may ap^ieal to the s|jectator by mere suggestion rather 
than by representation, some of the American works 
(ontam sufhcient to inspire imagination Nevertheless, 
the intense earnestness and serious purpose which jiervade 
the whole as a class, command res]iect Moreover, if the 
doc time of the “ artist photographer ” be true, there arc 
present in the “ New American School ” the very conditions 
which should lead it to mark a jieriod and an advance 
Many of its members are trained immters and successful 
art students, who have taken up ])hotography not as an 
aid to art work, but as an indejjcndent means of possible 
artistic expression , as a consequence, they have employed 
]>hotographic means with entire indifference to the instruc 
tions of the chemist and the rules of the technical exjiert 
That the “New American School” has had a powerful 
influenco on contemporaries in Groat Britain there are 
already clear indications 

In this review of the princijial successive influences 
which have been brought to bear ui)on and have built up 
the pi( tonal photography of to-day, we liave now reached 
the close of the 19th century, and it may be well to 
glance at such imyirovements of process or apjiaratiis 
as have not been direct and essential means to pictorial 
advance, but rather modifications and improvements made 
in rosjK^nse to the requirements of the artistic aspirant 
♦Such improvements are of two orders — those which are 
devised with the aim of securing greater accuracy of 
<lelinoation, the correction of distortion and of apparent 
exaggeration of jiersyiectivo, and the inoio truthful lender 
mg of relative values and tones , and those which seek to 
give the operator greater jjersonal control over the finished 
lesult Whilci during the past few years gieat advances 
liave boon made in photographic ojitics, it cannot lie said 
that pictorial work has Ijoen thereby materially assisted, 
some of the most successful ex|)onent8 j»referring to use 
the Hiiiqdest form of uncorrected objective, or even to 
clisj)onse with the lens altogether, chcxising rather to 
employ a minute ajierture, technically called a “pinhole ” 
Ihis 18 but one example of many which might bo c|uoted 
to boar out the statement, that in photography the advance 
of anything in the nature of artistic qualities hw not been 
(orrelative with mechanical improvements The hand 
c amera can only lie said to have had an indirect influence 
it has increased the photographer’s facilities, and by 
lemoMiig the encumbrance of heavy tools has widened 
his sphere of ojxjratious , but it is jiorhaps in connexion 
with the )>lat 08 and yirinting jircxesses that more direct 
advantages have lieen gainoci The fact that the actinic 
])owor of colours is not projKirtional to their luminosity, 
was long regretted as an obstacle to correct representation, 
but by the introduction of orthochromatic or isochromatic 
] dates in 188G (when B J Kd wards liought the Tailfer and 
Clayton ymtent, under which he shortly brought out his 
oi thochromatic plates) this original disability was removed, 
while with iiicrcjased rapidity in the isochromatic plate 
c olour values may still further be corrected by the use of 
coloured screens or light filters, without interfering with 
the jiracticability of making sufticiontly rapid exjiosures 
for most subjects Again, by a better knowledge of what 
IS required m artistic representation, certain modifications 
in the formulated treatment of ordinary and uncorrected 
plates ait) found to do much towards removing the evil , 
hence, with an ordinary plate “ backed ” so as to counteract 
over-exposure of the higher lights, an exposure may, except 
m extreme cases, be given of length sufhcient to secure the 
feeble rays of the less actinic colours, and by subsequent 
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suitable development a result hardly distinguishable from 
that of a colour-corrected plate may be secui^ Chemical 
experiment has placed in the photographer’s hands im 
proved and easier means of entire, unequal, and local 
intensification and reduction, but utility of these is re 
stneted. By the artistic worker it is claimed that the 
lens and camera are but the tools, and the negative the 
preliminary sketch or study, the final pnnt standing to 
him in the same relation as the finished jiamting does to 
the artist In the production of the pnnt various means of 
][)or8onally controlling the formation of the image have 
been resorted to Thus the local development of platmo 
tytie by means of glycenne has its champions, but it 
seems to have been little used, its resuscitation being 
chiefly due to two or three prominent workers in New 
York Here should also be mentioned the revival m 1898 
of rough surface printing pa^icrs, chiefly those sensitized with 
silver, the roughest texture drawing pajiers being employed 
to break up the excessive sharpness of the photographic 
image, and by the superficial inequalities introducing the 
effect of luminousness to over-dark shadows and vanety to 
blank whites The almost forgotten process of Pouncy, and 
of Poitevin, now known as the gum bichromate process, was 
rehabilitate in 1894 by M Rouille Ladeveze expressly to 
meet the needs of the pictonal worker Perhajjs the best 
results that have been achieved by it are those of M Bobeit 
Demacby of Pans, though many English workers have used 
it with remarkable success In it paper of any kind ma> 
bo selected as the support The power of the operator to 
modify the pnnted image to almost any extent, even to 
introducing and eliminating lights and shadows, and m 
other ways to depart widely from the image given by the 
negative, depends u|)on the fact that the coatmg of gum 
and pigment (which, being bichromatized, becomes insoluble 
in projwrtion as it is acted upon by light) holds the 
j)igment but imperfectly, and yields it up upon a vigorous 
application of water According, therefore, to its apphcation 
or retention, the operator can lighten or deciien in tone an> 
|)ortion Numberless vanations of other methods, such as 
brush development and local toning or stopinng, have 
been suggested with the same object Other workers ha\e 
shown that by dexterously shutting off and admitting the 
light to various 2 >arts of the negative whilst printing, the 
disposition of the lights and shades in the print can be 
modified to so great an extent as to alter the general 
contour of the scene Examples of an original unaltered 
jirint, and one which has been thus modified, are shown 
in the accompanying Plato Portions are shaded in by 
allowing the light to have access to the print, either 
through the negative — in which case the image, with all its 
details, jinnts more deeply — or by removing the negative, 
when the action of the light is to flatten and suppress both 
detail and contrast Such a course ojams up innumerable 
possibilities whereby contrasts may be intensified, shado^^s 
made light, and light areas shaded down Latterly some 
few have resorted to extensive working on the negative, 
both on the back and on the film , drawing by hand is 
practised on the film to render too prominent features less 
obtrusive, and objects in the background are merged by 
an intricacy of lines and cross hatching Many of the 
results are very jileasing, although one hesitates to justify 
the means, however good the end On the other hand, 
to exclaim for purity of method and the exclusion of 
extraneous aids is very like setting up an arbitrary 
standard no less unreasonable than those conventions 
against which pictorial photography has so long stnven 
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1896 — H Horslby Hinton Pmctica^ Pictorial Plioiography, 
1898, aud subsequent editions —C Pu\u sur la Photo 

graphte ArtistigM^ Pans (a H H.) 

Photoffravuni. See Process^ also Ekgravinq 

(Mezzotint) 

PhOtOlflOtry. Still lAr* — in the earlier \oluints 
(ninth edition) of this Encyclo^isedia A\as an article on 
Photometry, Celestial, wluch gives an adequate sketch 
of the history of stellar photometry down to about 1885 
The three modern forms^of instrument for measuring the 
mstiol brightnesses of the stars, there briefly described, may 
be called Zollner’s photometer, Pickenng’s meridian photo- 
meter, and Pntchard’s wedge photometer It is mentioned 
in a footnote that extensive catalogues of stellar bnghtr 
nesses or “magnitudes’’ had just been ]mblished by Professor 
E C Pickenng of Harvard, using the second of the above 
instruments, and by Professor Pritchard of Oxford, using 
the third , but as regards the first form it is stated in the 
text that “ this ingenious form of photometer has enjoyed 
considerable reputation, but no astronomer has yet iierse 
vered in producing acomplete ‘uranometna’ by its aid ” This 
omission has since been repaired by the labours of the late 
E Lindemann of the Pulkowa Observatory (Photonieti isclie 
Jh8tt7nmung der Grossenclassen der Bonner Durchmue 
terung St Petersburg, 1889), aud by a more extended 
work at the Potsdam Observatory by Muller and Kempf 
(see Public Potsdam Observ , vols ix and xiii ) No 
mention is made in the article of photographic photometry, 
for the reason that such work had at that time scarcely 
been begun, or at any rate had attracted very little 
attention The re is also a third method by which a star’s 
radiance may be assessed, by mtasunng the amount of 
heat, or more projicrly, energy, ^vhich it conveys, and 
though the delicate apparatus of Mi C V Boys {Pi oc Roy 
Soc April 1890) has furnished us so far with a negative 
result, even this is of considerable importance In the 
present supplementary article it is proposed to describe 
rather more fully the three visual photometers mentioned 
above, to summarize what has been done in photographic 
photometry and with the “ radio micrometer,” and to 
give a brief discussion of the effect of “ colour” on all such 
determinations 

Pitkoi mg 8 meridian photometer (Hee Astroii Ohs llarv ^ 
vols XIV and xxin ) consists of two telesLOj>os placed side by 
p. . . , side pomting due east, the light from stars on the 

... ^ * meriQian being reflected into them by two mirrors in 
™ * clmed at an angle ol 46 to this direction If there 

pao o- ^ these mirrors 

motor would bo absolutely hxed aud would constantly 
rofle( t the light of this star down the axis of its telescope , in 
practice a slight motion can be given to the mirror so as to keep 
in view the polar star selected, whether Polans, with which the 
brighter stars were com|>arcd, or X Ursse Minoris, which was used 
for fainter stars The second mirror (which projects a little 
beyond the fust so as to get an unobstructed view of the meridian) 
can be rotated round the axis of the telescojie by means of a 
toothed wheel gearing, and can thus be made to reflect any star 
on the meridian down the second telescope , it is also provided 
with a small motion in the perpendicular direction, so as to 
command a degree or two on each side of the mendian Near 
the common eyepiece of the telescopes there is a double image 
jinsm which separates the light received from each into two 
licncils , the pencil of ordinary rays from one object glass is made 
to coincide with that of extraordinary rays from the other, and 
the two remaining pencils are excluded by a stop The two co 
incident jiencils then pass through a Nicol pnsm to the eye of 
the observer, who by rotating the prism round its axis can 
equalize them at a definite reading depending on their relative 
intensities Tins reading gives in fact the difference of magnitude 
between the two stars selected for comparison It may bo re 
marked that the position of the double image prism is important 
It should be just not atf the common f^us this position 

prevents any noticeable colour m the images, and gives the 
ordinary ana extraordinary pencils a sufficient separation at the 
eye stop to permit the entire exclusion of one without the loss of 
any part of the other If the prism were exactly at the focus, 


and any j>ait of the superfluous images were admitted, the 
ri Bulling secondary images would coinade with the othtis and 
thus lead to errors in observing But in tlie actual construction 
of the instrument the secondaiy images would appear, it at all, 
only as additional stars near those under observation, and too 
faint to produce any luconvenii nco It is worthy of note that Pro 
fessoi Pickciiug has extended his survey into tlio soutbtrn htmi 
sphere, so that the Harvard photometiy is the most complete ol 
all htach observation consists of four com|)arisoii8 alter tin 
first two the obseivei rcveiscs the iiositiuu of the star images in 
the field, and also icvtrses the double image prism Ihc former 

S recautiou is necessary in ordoi to tliminate a curious eiror 
opending on the relative position of the iniagth, which may 
amount to several tenths ol a magnitudt trrors of this kind 
affect all estimations ol the rtlativo brightness of two stars in 
the same field, as has botn icpeatidly shown u striking instance 
is given by Mi A W Roberta of LovtdaU, South Afiica {Mon 
Rot It A S f April 1897), who found that his eye ostiniations ol 
the brightness of variable stais riqumd a correction doxveudiiig 
on the position angle of the conqiansoii stai ranging ov er nearly 
two magnitudes 

In Zullner s instrument an artificial stai is taken as the standaid 
of ( omparison There is only one telescope, and inside the tube 
near the eye end is a jdate of glass placed at an angle , .. , 

of 45 with the axis, so that the rays from a lamp which 
enter the tube from the side arc reflected down the tube 
to the oyoi>ioco, while the light from the stai passes 
through the plate unobstruc toil The lamplight passes through a 
Nicol prism aud a plate of loek (rystal, which give control ovci 
the (oloiir, through two Nicols whidi can be rotated round 
the axis of the beam to definite jiositions read oil on a graduated 
cmle, and thin thiough a convex lens which forms an image 
reflected by the glass plate to focus alongside the star The 
whole of this apparatus is earned in a compact fonii on the eye 
end of the telescope, it being arranged that the lamp shall always 
stand upright The meamircs are made by rotating the Nicols until 
the brightness of the artificial star is equal to that of the star 
viewed through the object glass, and reading the graduated circle 
With regard to Pritchard s wedge photometfr, the principle of 
which was sufliciently desciibed in the Inci/ hrxi , vol xvui p 
841, tw 0 material improv cments suggcsti d by I)i 1* J 
Spitta are worthy of notice ’Iho first {Proc Loi/ hoc , 

Dec 1889) corrects a sliglit defect in the foim of the 
instrument If a pencil of rays passes thiough a thm P™® 
wedge of tinted glass, the rays do not all jiass through 
the same thickness of glass Dr Spitta ]>io])ostb to substitute a 
pair of wedge a with their thicknesses increasing in oi>positc direc 
tions By sliding one over the other we obtain a jiarallcl plate 
of glass of varying thickness, and a uniform beam of light of 
sensible dimensions can then be oxtinguished satisfaetonly lit 
has also pointed out a source of erior in the method of * c valuat 
ing the weclge and shown how to correct it The scale value 
was determined by Professor Pritchai*d by the use of a doubly 
refracting prism of quartz aud a Nicol prism Using this method 
subseq^uontly. Dr Spitta found that internal reflections within 
the Nicol prism interfered with the aec uracy ol the result, but 
that this error could bo < hmiiiatcd by using a suitable diaphragm 
(see Mon Not PAS, March 1890 , Abney, Ibid , June 1890) 

Since 1885 syHtcmatic catalogues of stellar bnghtness 
have been constructed with all these instruments, and it 
has boon of groat interest to compile the results 
The comfianson has in general shown a satis Purklnlo 
factory agreement, but there are small differ pbono» 
cnees which are almost certainly systematic, 
due to the difference of method and instrument One 
cause of such differences, the reality of which is undoubted, 
but the effects of which have as yet not been perhaps fully 
worked out, is the “ Ihirkinje jihcnomenon” {PJlUgtPs 
Aichiv, vol Ixx p 297, anel Psychol Rev, vols v 
and vi ) If a blue source of light and a r< d source 
appear equally bnght to the eye, and if the intensity of 
each be diminished in the same ratio, they will no longei 
ap|>ear equally bright, the blue now ajipearmg the bnghte r , 
in more general terms, the equalizing of two differently 
coloured lights by the eye depends upon their intensity 
It 18 clear that this phenomenon must affect all photo 
nietrie work unless the stars are all exactly of the same 
colour, which we know they are not h or let us suppose 
that both the comparison star of the meridian jihotometer 
and the artificial star of the Zollner photometer were 
equalized with a bnght star A, and that they could be 
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al8c> conij)ared mtu «t and found equally bright Then 
wlitn a laint sUir li* comes under observation and the 
int4 iiBities of the eom|>ariHon stars are both reduced to 
tqu ility with B, they will no longer appear equal to one 
anothir iinhsH they are exactly the same m colour In 
other words, the observed ratio of intensities of A and B 
will V try with the colour of tlu comiiarison star, and 
similarly it will also vary with the ajxrtuie of the telescope 
employed To allow for this variation by direct obseiva 
tion would ( ntail a 1 irge amount of work which is yet to 
hi unde rtaktn —the exact e valuation ot the colours of stais 
(or at 1( ist ol tlu comiiarison stais) and tli< eiicet on the 
lyc with different intensities It is not imjMjssible to 
unddtake sucli a detailed investigation, and so aileulate 
the differenc( s between the two methods, but it would be 
extremely labejrious, and we ratln r look to observed differ 
uices between tin u suits to indicah the magnitude of 
th( le eflfects, the gt neral natuie of which is well unehi 
stood 

One complet-e mt of numerical lesults has, however, been 
obtained l)y Sir W Abrny (Pi or Roy i^oc ^ May 1891, 
and Mon Not R A >V, Apiil 189J), vi/., the limiting intcn 
Hity at whidi c wli pure colour vanishes If we start with 
lights (W) h I G of the colours usually denoted by them 
li tt( rs in the spe ( trum, and each so bright tliat it appears 
to th( ay as blight as an amyl acetate lamp at 1 foot, and 
it thin the intensity of lacli be giadually diminished, the 

0 light will dis«i))ptar when the original intensity has been 
lediKid to 2J,(3()0 ton millionths of the original value 
The oth( r i olours will dis*ij)pear at the following intensities, 
ill cx]>rcssod in ten inillionthH of the original D at 3^0, 

I‘ it 10, F at 17, and G at 10 If then we had a mixture 

two lights, one of C coloui as blight as before, and the 
other of G coloui 1000 times fainter (a combination in 
which tlu eye would be unabh to distinguish the G light 
it all), and if we (ontinually reduced the combined inten 
sity, tlu luminosity of the C light would diminish so much 
more rapidly than that e>f the G that tho latter would 
begin to assert itself, and when the combined intensities 
wen n dined to 23,000 te n millionths of the original value, 
the G light would have all disappeiiod, while the G light 
would not lienee tlu colour ot the light would appear 
puic violet, though it was originally deo]) red This 
extieuno ease shows that tho “last ray to disappear” when 

1 light 18 gradually extinguished may be very different in 
colour fioiii that of tho origin il light, and when more 
usual light mixtures arc considered, such as those of sun 
light and starlight, which ajijiear nearly white to the eye, 
tlu “last ray to disappear” is found to be in tho green, 
very neir I in the spectrum This result has two 
important be inngs on the use of the wodgo photoinetei 
III tho first place, either tho wodgo itself should be of a 
gitouish hue, or green light should be^ used m finding the 
sc lie value (the constant B m tho formula r/i — A + Bw/) 

In tho sc cond, star magnitudes obtained by extinction with 
the wedge will agree better with those obtained by photo 
gi iphy than tliose obtained with other visual photometers, 
Hiuce photographic action is chiefly produced by ra>s from 
1 to G in tlu 8|)octrum, and tho F light of ultimate 
impoitaneo with the wedge photometer is nearer this light 
in eharactor than the D light with whicl! other photo 
me te rs are chiefly conce rned It would also appear that 
le suits obtained with the wedge jihotometer are indeiicndcint 
of tho aperture of telescope employed, which is not the 
east^ with other photometers 

Passing now to tho consideration of photographic 
methods, it is found tint when a plate is exposed to tho 
stars, tho images of tho brighter stars are larger and 
blacker than those of the fainter ones, and as the 
cxtxisuro 18 prolonged the increase in sure and black 
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ness continues Much of the light is brought to an 
accurate focus, but, owing to the imiiossibility of perfect 
achromatism in the case of refractors, and to 
uncorrected aberration, diffraction, and possibly a gnpbie 
slight diffusion in both refractors and reflectors, pboto- 
there arc rays which do not come to accurate 
focus, giouped in lings of intensity gradually diminishing 
outwards from the locus As the brightness of tho star 
increases, or as the time of exposure is prolonged, outer 
and fainter rings make their impiession on the plate, while 
the impression on the inner rings becomes deeper Hence 
the increase in both diameter and blackness of the star 
discs As these increase concurrently, we can estimate the 
magmtude of the star by noting either the increase in 
diameter or in blaikncss, or in both There is conse 
quently a vai lety m the methods proposed for determining 
star magnitudes by photography But before considering 
these different methods, theie is one point affecting them 
all which IS of fundamental importance In photography 
i new vanable comes m whieh does not affect eye observa- 
tions, VIZ., the tune of exposure, and it is necessary to 
(onsider how to make due allowance for it Theie is a 
simple law which is true in the case of bright lights and 
rapid plates, that by doubling the exposure the same 
pliotographic effect is produced as by me reasing thi mten 
sity of a source of light twofold, and so far as this law 
lioids It gives us a simjile method of comparing magmtudi s 
Unfortunately this law breaks down for faint lights bir 
W Abnty, who had been a vigorous advoexte for the com 
])lete accuracy of this law u]) till 1891, in that year rtad 
i piix.r to the Royal Socuty on tho failure of the law, 
finding that it fails when exposures to an amyl acetate lamp 
at 1 foot are reelueed to O^'OOl, and “signally fails” for 
feeble intensities of light, indeed, it sums possible that 
there is a limiting intensity beyond which no length of 
exiiosure would produce any sensible effect This was bid 
news toi astronomers who have to dexl with faint lights, 
for a Bimjile law of this kind would have been of great 
value in the complex department of photometry It is 
satisfactory to know that the law holds m certain important 
( xscs Tho Astiononur Ro}al found in 1892 {Mon Not 
RAS^ January 1892) that it wis sensibly correct for 
stars to theeltvcnth magnitude photograi>hed according to 
the methods aelo])ted for the International Astrographic 
Chart, although Dr Schemer of Potsdam had previously 
found a vciy senous deviation in a similar case Just 
where it begins to ftxil stems to be dejicndent on a variety 
of circumstances Sir W Abney has n marked that it is 
important not to use bromide plates, for instance, and 
there is no doubt that caution must be exerciseel in 
ajiplying the law to the faintest star images on a plate — 
those just discernible as discolorations of the film But 
with ])lenty of light (ic, a largo telescope) and a rapid 
plate wo should be able to compare the magnitudes of two 
stars by the ratio of the exposuies required to give similar 
images both in si/e and blackness If the approximate 
ratio IS knowm, we may obtain the exact ratio by varying 
the exposure of one star slightly, and noting which of the 
series most closely resembles the other star 

But there are many cases where it is inconvenient to 
give more than one exposure to a field of stais, and the 
question anses how to compare their magnitudes 
from their size or (and) blackness on a photo- Dlmmetcr 
graphic plate Tho easiest quantity to measure 
is tho diameter of the image, and when measure 
meats of position arc being made with a micrometer, it is 
a simple matter to record the diametei as well, m spite of 
the indefiniteness of the border Accordingly we find that 
various lawrs have been proposed for representing the 
magnitude of a star by the diameter of its image, though 
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these have usually been expressed, as a preliminary, as 
relations between the dmnieter and time ot cxjiosure 
Thus Bond found the diameter to increase as the square of 
the exposure, Turner as the cube, Pritchard as the fourth 
power, while Christie has found the law that the diameter 
varies as the square of the logarithm of the exposure 
within certain limits There is clearly no universal law — 
it varies with the instrument and the pkte — but for a 
given instrument and plate an empinc^il law may be 
deduced Or, without deducing any law at all, a senes of 
images may be produced of stais of known brightness and 
known exjKisures, and, using this as a scale of reference, 
the magmtudes of other images may be inferred by inter 
polation A most important piece of systematic work has 
been carried out by the measurement of diameters in the 
Capo Photographic Durchmusterung {Ann Cape Ohset , 
vols ill and iv ) of stars to the tenth magnitude in the 
southein hemisphere The measurements were made by 
Professor Kapteyil of Groningen, on photographs taken at 
the Capt of Good Hojie Observatory , he adopts as his 
purely empirical formula 

B 

“ diameter + C 


where B and C are obtained inde|jendent]> for every plate, 
from comparison with visual magnitudes C vanes from 
10 to 28, and B from 90 to 260 The pait of the sky 
photograi)hed was found to have an impoitant bearing on 
the value of these constants, and it was in the course of 
this work that Ka]»teyn found a systematic difference 
Ik tween stars near the Milky Way and those far from it, 
which may be biufly expressed in the law, the stfars of the 
Mtlky Way are in geneial hhiei than the stais in otlo'i 
regions of the sky It is intended, howcvei, m the 
piesent article to discuss methods lather than results, 
and we cannot here fuithei notice tins most intt resting 
discovery 

Of methods which choose the blackness of tin image 
rather than the diametei for measurement, the most inter 
estmg is that initiated mdeiKJndcntly by Picker 
ing at Haivaid and hwarzschild at Vienna, 
which ( onsists in taking st ii images considerably 
out of focus The lesult is that these images no longer 
vxry appredably in size, but only in blackness or density , 
and that this gradation of density is lecognizable through 
a wide range of magnitudes On a plat( taken in good 
focus in the ordinary way there is a gridation of the same 
kind for the faintest sUrs , the smallest images are all of 
appioximatcly the same size, but viiy in tone from grey 
to black But once the image becomes black it lufreascs 
in size, and the change in density is not easy to follow 
The images out of fo( us method seems xery piomising, to 
judge by the published results of Di Schwarzschild, who 
used a prepared compinson scale of densities, and inter 
polated for any given star from it The most satisfactory 
photographic method would eertainlj be to take account 
of both size and blackness, te , to ineasurt the total deposit 
in the film , as, for instance, by interposing the whole 
image in a given beam of light, and measuring the diniinu 
tion of the beam caused by the obstruction But no con- 
siderable piece of work has as yet been attempted on these 
lines 


Although rather outside the domain of photometry, 
strictly so called, a word or two may be said lieie about 
tlie “ radio micrometer ” of Mr V Boys 
Nohtmi This is an extremely delicate instrument for 
measuring radiant heat, which consists of a very 
light thermo-electric circuit (two tiny bars of 
antimony and bismuth soldered together at one edge, the 
outer edges being connected by a hoop of copper wire) 


suspended by a quartz fibre (a toision fibu of the \ery 
greatest scnsitn c ness) in i stiong magnetic lield A 
minute quantity ot radiant heat hilling on one of the 
junctions of the circuit sets up a curient in the ciuiiit, 
which thus rotates in tlu magnetic field until brought to 
rest by the torsion of the libic 1 oi ust on the heaxenh 
bodies the ladiant heat is collected to focus bv a rclleeting 
telescope (an object gl iss would absoib it), and when tlu 
telescope is i>ointtd to the moon the \aiying radiation horn 
diliercnt parts ot the disc is buiutilullj shovn ISo heal 
comes from the unlit puition, and of tlie illuminated 
poition the m i^imum is obtained fioni ncai the limb But 
when pointed to the briglitest stais no indications aie 
obtained, although tlu instrument is sensitive enough to 
detect the he it trom a candle more than i mile ott It 
seems certain that indications of licit fiom the stars 
obtained by previous obscivcis must be sjmiious \\c 
may jdace alongside this lesult that obtained by Mr W I 
Dibdin {1*1 oc Roy Soc , April 189J), who c omjMUi d c uulle 
light with twenty one stars langing to the sixth in ignitudc 
and found the light of a second magnitude star e(puil to 
that of 007*3 of a candle at 109 feet, oi of a whole candle 
at 1260 feet 

The wliole domain ot stellii j)hotometr> has iiu leased 
in importance ind in activity so rapidly since 188'3 
that much has necessarily been omitted in this skctcli 
As an instance of new applications of its metliods, wc 
mxy quote tlu s>st(matic observations of tlu eclipses 
ot Tupitcr’s satellites by rickeimg nt Harvaicl Instead 
of merely noting tlie instant of disappe arance or re appeal 
ance of the satellite, he has orginized a ngiilai scries 
of measure me nts ot the diminution ot its light, both 
by visual and ]>hotogiaphu obseivatioiih The le suit has 
been to determine the moment ot disappeaiance with 
greatly increased accuracy , some of the obserxations wen 
placed in the hands of Prol feuni>son ot Durham, who is ot 
opimon that they will atFord sutiieient rnateiial for forming 
new and improved tibles of TupiterN batcllites Tlu 
photometiic woik done at the IJaivaid Observatory alone 
since 1885 probably txi exceeds all that wis done pre 
Mously As an instance again of the no\elt} ol lesults 
now lieing obtained, attention maybe called to the fact, 
discovered also at Harvard, that in certain clusteis 
there are nunuious xaiiable stars ]n the clustei M , 
for instance, Mr S T Baihy finds that about eighty fi\t 
stars are xaiiablc, and that then variations show a striking 
similarity {Astio^liys Town ^ Novembei 1899) Lach 
goes through its cycle in about twe Ive hours , each begins 
by a gradual diminution ot light, ic mains at half blight 
ness for a time, and then suelelenly springs back to 
maximum again We seem to be only beginning to undei 
stand the vast sceqic of )»hotomctric woik (h H t ) 

PhronOlOgy- — Gills great woik on phrenology 
(see the eailiei volumes of this Lueyclopadia, ninth ed ) 
contains a veiy considerable numlier of clinical and patho 
logical observations that arc of some value, though his 
deductive reasoning has failed to stand the test of time , 
j and an atteinjit has lately been made to bring phrenology 
back into gexid leputc, and to show that Gall’s doctrines 
are confirmed by tlu modem physiological and patho 
logical facts coiueining cerebral localization This 
attempt to adiance phrenology to the level of the 
natural sciences may be studied in the volume published 
in 1901 by I)i Bernard Hollander, entitled The Mental 
FuncUmis of the Ihain^ and bearing as a subtitle The 
Revival of Phrenoloify Two chief doctrines arc involved 
in the acceptance of i>hrcnology, in the ordinary sense of 
the word They aie i That the outer table of the 
skull 18 so finely and accurately modelled to the suiface of 
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the brain that it is an exact copy of that surface il That 
the grey matter on the surface of the brain is divided into 
thirty or more dejmftmental regions, corresix)ndmg to 
certain universal habits, passions, propensities, and the 
like activities of consciousness The hrst of these 
doctiines, the old belief in craniology and in “bumps,” is 
lightly passed over by Dr Hollander It stands in the 
way of tveiy attempt Uj make phrenology an exact 
s( lenee The varying thicknesses of different skulls, and 
ol the saiiK skull in its different [larts, the existence of air 
spaces in the frontcil bone, and the mere features of the 
skull, whielji may fauly lx. called matteis of chance, ofler 
a fatal objection to popular phrenology, and Di Hoi 
linder's purpoai is not, primarily, to uphold popular 
jilironology, but to bring Gall’s clinical and pathological 
instances into line with more modern observations He 
dipiecatis the craniology of (iall, and lionouis him, with 
justice, as an admii iblo and dexteious anatomist, ho 
calls attention to many caiofully recorded clinical and 
pithologieal facts that arc scattoied through Gall’s 
writings and are worth Ka\iug out of the wreck of his 
system , and he endeavours, by this method, to establish 
an unbiokcn connexion lietween phionology, in the Greek 
sc nse, and our present knowledge of c erebral localization 

Flu HuhsUnco of Hollvndcis work ih of two kinds Tho one 
kind IS a tiilmlutod Btatcniont of many hundred c ascs of different 
forms of mama with iiijui y or disLase limited to one portion of 
the firairi , the other kinrf is a talmlatcd Btatcnient of cases of 
iu)ury or diseast of tho brain, iollowod hy porvorsion, or exaltation, 
oi loss of some dtlinito instinct or faculty of consciousness 

He divides tho tabulated uiscs of mama into thioo groups 
1 MclaiK hoha , 11 Irascible Insanity, ‘ Mama 1? ui losa , ui Mama 
with hiispn ion and dtUisions of peisiMUtion For these three 
grou|w of ( asc^s ho lays down tlio following lults i Melancholia is 
is))ocially assfMiaUd with injury or disease ol the ivaiiotal loins ot 
tlio brain more particularly with injury oi distmso of the couvolu 
tioiis undcilyiiig the paiieial ominenccs oi the skull, n , tho 
supramaiginal and an^ulai couvululions n Mama I'utiosa is 
csiKK lally assocutod with in]uiy or discsisc of the cential ^Kution 
of tho tom^ioral lobo iii Mama with suspicion and delusions of 
liersecution is os[K)cially associated with iiguiy or disease of the 
|M)8tonor poition of the tcuniKual lobe 

The second kind of cases, where imury or disease of tho brain, 
stiictly loeali/od to one jsvrt or anotlioi of its grey mat toi was 
followed hy Twrversion exaltation, oi loss of some om instinct, 
habit, or fa< ulty, includes cases of klc])tomania eases of voiacious 
liungei anci tliirst, casis ol sexual desiie exalted or lost, and easts 
of loss of certain s|»ecial memoius, as of woids, iuius, numhcis, 
ml tho Iik< 

These two colic etions of rttorclcd cases, hikcii from a vast mass 
of clinic ul lud pathological liUratiiic accumulated during the ]>nst 
( intury, have bein aiiaiigccl l)y Di Holluncloi with groat industry 
and they < harly oxpi ess his puiiioso to extend tho limits of the 
study of ecichral localization, and to advance it fiom the obscrvi 
tion of tho motor areas and tho sjioeial sense centres to tho ohserva 
tion of tho higher acts and states of consciousness This, wee may 
U\ suie, is tho tondoncy of all modem uscanhcs into tho working 
of ilio contial nervous system to sock a highei level of intti 
piotation anrl a statomont of the dc {lartnicntal life ol tho hiain in 

rms i>l cvoi me rcvasing coin]dc»\ity Physiology from its objective 
point of view IS engaged ovii liner and finti issues ot microscopic 
md expenmental work , ami, fioiii its subjective jHiiiit of view, 
IS hoionuug nioio and more psyehologu.al Tho motor centres, 
govc^rmng tho voluntary pui|x»seful movenunts of the l>ody, arc 
not simply motor, hut *^psyc lio motor , the sjjcee h centres are not 
honiogcoieous hut are^ elitrerontiateei into sub centres for tho utter 
1.1100 ot words, thev locogiiition of words, and tho understanding of 
w ords , tho v isual eontros are in like niannoi siibdiv ided accorciing 
to tho consciousness mvolvod in the complete act of vision There 
IS room, there fore, foi a “ higher phrenology,” if it ^an show clear 
cvidonoo in favour of the localization m determinate regions of 
the biain, of the phjsuiil changes accompanying ccitain states of 
i onsc lousnoss 

Of tho two kinds of eases that Dr Hollander has tabulated, it 
cannot bo said that thei oases of mama aie convincing Some of 
them are alto^ther beside the mark e , ho quotes two eases of 
melancholia, fkitor an iniiiiy ovei the left jiaiietal hone, which wore 
cured hy an operation Imuted to the scalp (excision of a pamfnl 
soar removal of a small mivi tiimoui of tho scalp), in neither 
(ose was anything done to the skull or to tho brain hut both 
jKitieiits were cured of their melancholy Again, the acceptance 
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of iliesc rulcvS as to the localization of these insane thoughts in 
volves the localization of sane thoughts in the same areas ot the 
brain, and this in turn mvolves assumptions that are wholly uu 
warranted hy our present knowledge Moreover, cases of mama 
are so common that it might be possible to find an equal number 
of cases to controvert his rules we want cotaeetUtvef not jcncked 
cases If 5000 consecutive fatal cases of these different kinds of 
mania, with the post mortem record of each case, were tabulated, 
we should then Ixgm to stand on surer ground Agam, though 
Dr Hollaudei seems to armie well, where he says that the facial 
and other movements, induced hy direct electnoal stimulation 
of certain convolutions, are such as express tho mental states 
which lie attiihiites to those convolutions, yet this argument is 
insecure, jiartly because Sherrington s recent work, on the motor 
area of tho anthropoid apes, has rendered it necessary to reconsider 
the present localization of the motor area m man, and partly because 
tiio iiiterprotatioii of facial and muscular movements as representing 
this or tiiat state of the emotions is always m danger ot fiillaoy 
Altogether, these doctimos as to the cerebral areas mvolvod m the 
chief forms of mania fail of their effect They sug^t many sub 
jpf ts worthy of consideration and of future studyrhut they make 
no solid loiitnlmtion to ijliysiology 

The second kind of caws, where mjury or disease limited to one 
portion of the brain is followed hy perversion, exaltation, or loss 
of some sjH cial instinct or habit, is more valuable and more con 
vim mg , es}>6cially the cases of voracious hunger and thirst, those 
of tnie klcptomann, and those of the loss of certain special 
memoiies It is not so easy to believe that the cerebellum is in 
any pnmary way assoiiatod with sexual desire its jiosition, its 
structuie, and its jnovid association with the coordination of 
muscular niovenicnts sieni clearly to indicate that its work is 
wholly suhorrlinah and ( omidomeutary to the work of tho cerebral 
hoiiiisplures and evulLiiee adduced in favour of its being the 
of tin sexual impulses hardly amounts to more than a 
probability that it may transmit oi co ordinate the jm rformauce of 
the sexual act 

We come to this (onclusion, that phrenology is seeking to re 
habilitate itself hy an alliance with physiology , and that it is 
encouraged to taki this step hy the fact that physiology, in its 
interpretation of tlie a ntral nervous system, is hcfoming more and 
more psychological The old idea, that the brain “moves as a 
whole,^ has pissed away and the prmciples of cerebral localiza 
iiou aio, aftci all, only a scientific statement of matters that are 
of geiicial hiluf AVe au all nioic or less phrenologists Lveiy 
lime that a man ai>ologi/( s foi this oi that defect in Ins mind, and 
loi Ills “ciiita siipellex, In appeals to a purely local weakness 
of his brain “I have no eai foi music — have no memory for 
dates * — these common excuses aie direct api>eals to the doctrine 
ot the differentiation of the work of the hram And, as though it 
were to justify these a})peals physiology is beginning to feel its 
way forwaid fiom tlie localization of muscular movements and 
special sense centres to the localization of the simpler foe ul ties and 
instincts working, not as Gall woiked, hy deduction and guess, 
hut hy induction , ye t it may tmd a use for the clinical and patho 
logical facts that arc woith rescuing fiom the downfall of Oall’a 
phrenological sjstim 

PhyllOX^rAf % genus of insects belonging to the 
family of AphidtL, or Plant lice, in tho order Homopterous 
Hemiptcra It is chiefly known from the causal relation 
of one of its species to the most serious of vine-diseases 
The name (Gr 4>vXXov (yjpov) was first given in 1834 to 
a plant louse which was observed to “ dry up the leaves ” 
of oaks lu Provence About twenty seven species are now 
known, all characterized by length not exceeding 06 of an 
inch, flat wings, three articulations m the antennse, one or 
two articulations m the tarses, with digitules, but without 
cornicles on the abdomen A full description of the 
only species which attacks the vine, the Phylloxera 
vastafrucy or grajic louse, will be found in the earlier 
volumes of this Encyclopedia (ninth edition, vol xxiv p 
239) 

Tlie instH t has a e ui lous life history, whu h may here be briefly 
repeated It first appeals ns a minute louse (about ^ inch m 
diameter) which lives cm the roots of the vme These root forms 
axe all parthenogenotic females, and spend their short life in 
sucking tho juices of the vine and laying eggs, which hatch into 
similar forms, each of whicli attaches itself to the root in a suit 
able R]>ot and proceeds to lay eggs They are so prolific that a 
single individual might have twenty five million descendants 
in six months As tlio summer advances, some of the eggs of the 
root forms give birth to winged females which are oajiable of 
transixirting the diseose hy flight over distances of man} miles* 
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These wtn^ femeleB — still parthenogenetio-^-ky eggn which pio 
iluce wiu^ess males and females Their brief Me is wholly 
devoted to sexual reproduction, whereby new vitality is given to 
a race that would gradually die out if confined to parthenogenesis 
The female lays a smgle cm— the so called “ winter effg**— which 
remains m the crevices m the vine bark without development 
through the cold weather, and gives birth in spring to a ** stock 
mother, closely resembling the original root form This creature 
iurms a gall m the young leaf, within which it produces a larp 
number of eggs, some of T^iich form new galls and multiply in the 
leaves, whilst others crawl down to the roots and become root 
lorms, with which the cycle recommences Attacked both m its 
leaves and roots, and deprived thus of its fair nutriment, the vine 
which IS once infested with these rapidly multiplymu pests slowly 
withers away, being stunted in its growth, disooToiired in its 
leaves, and bearing imperfect grapes which do not ripen In a 
\ear or two the vine dies 

Tlic jiarticular siwcies of phylloxera, which attacks the 
\me IS a native of the United States, probably onginatmg 
among the wild vinos of the Colorado district It was 
first observed in IS'iG by Asa Fitch, who had no suspicion 
of its evil nature, and called it Pemphigus vtU^dice In 
1863 it was indoiiondently discovered by Westwood in 
an English vinery at Hammersmith , ho was ignorant of 
Fitch’s observation, and called it Perttyrnhia vitisana 
From 1858 to 1863 there were many importations of 
American vines for grafting purposes to Bordeaux, 
Uoquemaure, and other parts of France, England, Iraland, 
( lermany, Portugal, &c It is practically certain that the 
deadly phylloxera was imported on these plants A year 
or two later certain vine growers in the South of France 
l>ogan to complain of the new vine-disease M Delornre 
of Arles, in 1865, apiiears to have been the first who re 
cognized its novelty and had a presentiment of disaster 
The disease steadily spread outwards in com entric circles 
fiom its first place of lodgment near Itoquemauro Within 
two or three years whole departments were infested In 
1 866 a second centre of infection made its apiiearance near 
Bordeaux. The vjne growers were at their wits* end to 
jiccount for this new plague, which threatened to bo even 
more costly than the oidium Tlie completeness of the 
luin which threatened them may be illustrated by the 
statistics for a single commune, that of Graveson, whoso 
i\erage annual production of wane in the years 1865-67 
was about 220,000 gallons In 1868 this fell to 121,000 
gallons, m 1869 to 48,400 gallons, m 1870 to 8800 
gallons, and by 1873 to 1100 gallons 

In 1868 Planchon proved that the disease was due to 
a new sjxjcies of phylloxera which was invariably found on 
the roots of the affected vinos, and to which he accordingly 
gi\e the prophetic name of Phylloxera vastatiix During 
the next ten years a senes of students, of whom 
only Riley and Balbiani need be mentioned here, worked 
out the natural history of Phylloxera vastati ix^ and proved 
its identity with the American grape-louse Its devastations 
rapidly assumed gigantic proportions In Franco, whore 
the disease was by far the most prevalent — owing in 
great part to the obstinacy with which the vino growers 
at first refused to take any reasonable precautions against 
its spread — M Lalande, President of the Chamber of 
Commerce at Bordeaux, in 1888 calculated the direct 
loss to the country by the phylloxera at 10 milliards 
(£400,000,000), or double the indemnity which had been 
paid to Germany m 1871 * Nearly three million acres of 
vineyards had then been destroyed. In the Gironde, 
where the phylloxera first became senous about 1877, the 
mean annual production of wine in 1876-85 was reduced by 
more than twenty six million gallons In the Cute d’Or the 
phylloxera appeared in 1878, and the annual crop at once 
declmed from thirty four to eleven million gallons The 
effect of the phylloxera in France was to dimmish the 
wme-crop by about one-half, while in certain parts — as in 
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the Gironde from 1881 to 1887 — the production of good 
wine was practically stopped altogether by the phylloxera 
and other pests, such as mildew 

The phylloxera has made its appearance m almost e\ try vino 
growing country m the world Thus it appeared m Austria 
Hungary in 1868 , m Italy, in spite of the frantio offoits niadt — 
as in other countries — to keep it out by strict legislation against 
the import of vims, in 1879 , in Russia in 1880 , in Germany on 
the Rliino and Moselle, and in Switrerlaiid m 1872 , in Madeira, 
Spain, and Portugal about 1876 Tht [lost even ciossed tho 
oceans, and appeared m Austiaha, at C odoiig, about 1880 , it has 
since twice broken out iii Victoria, and has lavagod tlie vineyaids 
of South Australia and New South W'ales At the Cape, in spitt 
of a long endeavour to i)rohibit lh< imiioit of the phylloxera, 
it appeared about 1884 in 1885 it (rossed the Mioditerraneun to 
Algeria There uas only one countiy inhere its ravages vero long 
unimportant , that was its honit in the United States, whtio tht 
native vinos had luvomo, by the o]»tiation of natural wlettion, 
immune to its attacks Yet no impoittd vine has evei lived there 
more than live years, and m 1890 tlie phylloxera crossed the Koehy 
Mountains, and seriously damaged tno vineyards of California, 
where it had previously Ik eii unknou n 

Three diflorcnt methods of fighting the jK.st ha\t been 
successfully adopted One is to kill the phylloxera itself 
another, to destroy it along with tho infected vines, and 
plant fresh and healthy plants , the third, to adapt the 
secular therapeutics of natuie, and to introduce American 
vines which a long acquaintance with the phylloxera has 
made immune to its ravages Of the various plans adopted 
for killing tho phylloxera, which included absurdities like 
burying li\o toads at the roots of the vines, or douching 
them with Lourdes water, few have snrviveii One eon 
sists in submerging the infected vincyird undci water foi 
at least forty days This plan, introduced by M Faucon of 
Graveson, is effective, but is clearly out of the ciuestion in 
the majority of vineyards, since, as Virgil said, Vitis amaf 
colles Yet large sums were sixjnt m Prance on canaK 
intended for this purixise, and much good was done in 
low lying districts like those of tho Gironde Insecticides, 
of which the bisulphide of carbon (CS 2 ) sulidio 

carbonate of potassium (KSCSg) remain in use, were 
injected into tho earth to kill the phylloxera on the rout^ 
of the vine These methods were chiefly advocated 111 
vineyards of the first class, where it was worth while to 
spend a good deal of money and labour to pre8er\o tho old 
and famous vines the OhAtcau Leoville Poyferi^ and 
Clos \ ougeot are instances Home good judges attribute 
the i^eculiar and not unpleasing flavour of certain clarets 
of 1888 to means thus adopted to kill the phylloxera 
The second plan was largely adopted in Hwit/erland and 
on tho Rhino, where measures resembling those taken with 
cattle susjiected of anthrax were aiiplied to all diseased 
vineyards The third plan, which consists in replanting 
the affected vineyard with American vines — such as the 
Vitis lalmisca^ V V rupestris^ or V moritcola — 

has proved the most generally successful 

Tho deiMirtimnt of the Htraiilt, vliicli produces nioic wme than 
any equal area 111 anyiwirt of tho woild, m 1899 contained 463,000 
acres of vineyards, of vliich 445,426 wero grafte:.el on Anierieaii 
stocks, and tlic wme cro]) was larger than was the case befoio the 
phylloxera appeared The French Department of Agricultuie now 
** looks upon the phylloxera scare as a thing of the past, it having, 
been successfully combated and beaten’ by the introduction ot 
Amenoan stoefe Thus the total wine crop of France, which had 
fallen m 1894 from 1800 to 650 million gallons, rose again in 1899 
to more than 1480 millions 

A very good bibliography will be found 111 Lea Inaeclcs de la 
Vigne, by Professor Majet of Montpellier (1890), which is the 
best book on the subjeict Reference may also be made to the 
classic memoirs of Planohon, culminating 111 Lta Maura de la 
Phylloxera de la Pigne (1877), Dreyfus, Ueber Phylloxinneu 
(1889) Lichtfnstein, Hialoire du Phylloxera ^ the Bapnortn 
Annucla d la Commiaaion Supineure du Phylloxera and the 
excellent Report mi Phylloxera drawn ui> by the lion J W 
Taverner (Victoria, 1899, No 68) (w E g F ) 
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PHYSIOLOGY. 


T General 

E ver since men began to tike a scientific interest in 
tliL jiroblems of life, two distinct rival explanatory 
puiicipJcH of vital phenomena have claimed attention a 
iiituial and a mystical principle The hrst outcome of the 
scientific attempt to explain vital phenomena aftei 
The prob natural method and by a unitary principle 
Hhto the doctrine of the Pmurm^ held by the 
'ifqltowers of Hipjioerates, which found its clearest 
expression to Galen’s system Accoiding to this doctrine, 
the origin of all vital phenomena was a very fine 8ul>- 
stance, the Jhicuma, which was supiKised to exist in 
atmos[)horic air, to be inhaled into the lungs of man, 
ind thus through the blood to leach all the jiarts of 
the l)ody, whtro it jiroducod Mtal phenomena This 
doctrine “-an ittein]>t to explain the iihenomeiia of life 
which was not only altogether natuial, but even material 
ifltu — -was accepted by the Middles Ages together with 
Galen’s system With its tiinslation into the Latin 
ifptiifiiH, liowevoi, the concoiition of the Ihieuma lost its 
original force The Hjnnfus anirnales of the Middle Ages 
develojied erc' long into mystical |K)wers, the result being 
the explanation of vital ])lienouiciia by a supernatural 
theoiy Not until the scientific Renaissance of the 16th 
ind 17th centuries did views again undergo a change 
\fter the establishment of a scientific method in physi 
ology by Haivey, and the development of Descartes’ 
me c ban ual system of ugirding living bodies, the natural 
explanation of vital ])henomena once more universally 
found favoui IVo schools arose, which endeavoured 
l)y dissimilar methods to find a mechanical exiilanation 
of vital phenomena the mti oplkV'^ical^ originating with 
the gifted and icrsatile Borolli, and the xafioclvermcal^ 
tounded by the Dutchman, Delbce Sylvius But when 
both chemical and ])hysical methods of cxjilanation failed 
at such pioblems as, foi instaucc, irritability and evolu 
tion, another change in opinion took jdace By degrees 
theie emerged once more the tendency to ex[)lain vital 
phenomena by mystical means, finding expression m the 
AtumtHin of Stahl, to cpiote an example and in the 
second half of the 18th century Vtiahsm, onginat 
ing in Franco, begin its victorious maich thioughout 
the whole scientihc world Again the opinion came to 
lie entertained that tin cause of vital phenomena was 
i mystical power {foice hyperm^caniffiie) — that “vital 
force ” which, neither physic il nor chemical m its nature, 
was held to Ixs active in living organisms only Vitalism 
continued to be the ruling idea in physiology until alxiut 
the niiddlo of the 19th century, and its supremacy 
\N IS only gradually overthrown by the great discoveries 
m natural science of that century The chemical dis 
(ovories lesulting fioin Wohler’s synthesis of urea first 
showed that typical ])roducts of the animal body, the 
production of which had hitherto been sup|)Osed to be 
solely the lesiilt of the oj)oration of vital force, could 
1)6 obtained artificially by purely chemipal methods 
Then above all came the discovery of the law of the 
(Jonservation of Energy by Robert Mayor and Helm 
holtz, and its application to the living organism by Mayer, 
Helmholtz, Dulong, Frankland, Rubnei, and others, to 
prove that the manifestations of energy by the organism 
aie simply the result of the ciuantity of potential energy 
leceived into the l>ody by means of food Finally, the 
stupendous results ai rived at by Dai win and the estab 
lishment of the fundamental law of “biogenesis” by 


Haeckel, prepared the way for a natural explanation of the 
enigma of evolution and structure of organisms. Thus by 
the second half of the 19th century the doctrme 
of vital force was definitely and finally over 
thrown to make way for the triumph of the 
natuial method of explaining vital phenomena, 
which down to the present time has contmued to spread 
and flourish with an unparalleled fertility It would, it 
IS true, appear as if m our day, after the lapse of halt 
century, mystical tendencies were again disfxised to 
crop up m the investigation of life Here and there is 
heard once more the watchword of Vitahsm But all 
the so called neo vitalishc efforts (such as those of Bunge, 
Rindfleiseh, Reinke, and others) have nothing to do with 
the older vitalism They originate solely in a widespread 
confusion with regard to the boundaries of natural science , 
their piincipal tendency being to amalgamate ]>syehological 
and s))eculativo cpestions with problems of jiurely natural 
science In the face of all these efforts, which by their 
unfoitunato designations of Vitalism and Neo vitalism give 
rise to entirely false conceptions, and which by their 
intermingling of psychological cjucstions and c^uestions 
of natuial science have led to mere confusion in research, 
it IS essential that natural philosophy should be called upon 
to realize its own limits, and above all clearly to under 
stand that the solo concern of physical science is the 
investigation of the phenomena of the material world 
Physiology, as the doctrine of life, must therefore confint 
itself to the material vital ])hcnomena of organisms It 
IS self evident, however, that only such laws as govern 
the material world will be found governing material vital 
phenomena, — the laws, that is, which have hitherto been 
brought to their most exact and most logical development 
by physics and chemistry, or, more generally sjieaking, b} 
mechanics The explanatory ])rinciples of vital phenomen i 
must therefore bo identical with those of inorganic nature — 
that IS, with the principles of mechanics 

The investigation of vital phenomena in this sense 
requires, in the hrst place, an exact knowledge of the sub- 
stratum in which tliese phenomena arc manifested, 

]ust as in chemistry and physics a thorough 
knowledge of the composition of the material otttfe 
world is a necessary premise to the investigation 
of the phenomena of inorganic nature The knowledge 
of the comjioHition and structure of organisms has in the 
course of the scientific dcvelojimcnt of anatomy attained 
to an ever inci easing minuteness of detail, without having 
as yet reached a definite limit The last important step 
in this direction was the discovery by Schleiden and 
Hchwann that all organisms are built up of elementary 
living structural conqionents, namely, of cells For the 
details of the anatomical construction of organisms, see 
Anatomy We would here merely point out that a cell 
is the simplest particle of living substance which appears 
to be permanently capable of life Different elements 
are essential, howevei to the existence of the cell — two, 
at least, so far as has hitherto been discovered — the proto 
plasm and the nucleus It must at iiresent be regarded 
as at least very doubtful whether the centroBome^ which 
in recent times it has been possible to demonstrate as 
existing in very many cells, and which appears sometimes 
in the jirotoplasm, sometimes in the nucleus, is a general 
and third indeiiendcnt cell constituent On the other 
hand, the number of special constituent parts which appear 
in various cell forms is very large A question whicli 
has long been discussed, and which has received special 
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and animated attention, ih that with regard to the 
finer structure of the cells — with regard, that is, to 
the protoplasm and the nucleus lying in it Views on 
this subject have diverged very widely, and several totally 
diverse theories have been opposed to one another One 
theory maintains that the living cell substance has a 
reticular structure , another, that it is fibrillous According 
to a third theory, the essence of the construction of the 
cell substance lies in the granules which it contains , and 
according to a fourth, it lies in the ground substance in 
which these granules are embedded One view holds 
this ground substance to be homogeneous, another regards 
it as possessing a fine foam structure It may at present 
be regarded as incontrovertible that living substance is 
more or less fluid, and that there does not exist any 
ifeneral structure for all cell forms But in some sjiocial 
cases all the theories which have been quoted are to a 
certain extent correct In different cells there are reticular, 
fibiillous, and granular diftercntiations resjiectively, and 
differentiations in foam structure , in many cells, however, 
the protoplasm ap|x.ars to be beyond doubt homogeneous 
and without a distinct structure, and only under certain 
conditions to assume changing structures But the fact 
which IS of most importance for the right understanding 
of vital phenomena is that the cell substance is always 
more or less fluid, for only in a fluid substratum can such 
intense chemical processes be enacted as are to be found in 
every living cell 

Where the analytical iKiwers of the micioscope ii 
anatomy (an go no farther, chemical analysis of the 
composition of the cell stops in By its means the dis 
covery is made that theic is no elementary difference 
between organic and inorganic nature, for only such 
chemical elements as aie known to exist in the inorganic 
world are found in the organic On the other hand, 
however, the living cell substance possesses chemical com 
pounds which find analogues nowhere in inorganic nature 
The characteristic organic substances which are present 
in eveiy cell are proteids and proteid-compounds Besides 
these there occur, widely disseminated, carbohydrates, fats, 
and other organic substances, which partly originate in 
the decomposition of proteids and their comjxiunds, and 
are partly used for their construction Lastly, there arc 
in iddition great quantities of water and some inorganic 
salts 

Such are the structure and comixisition of the sub 
stratum in which vitil phenomena play then part When 
General consider vital phenomena themselves m the 
pheno* various living organisms — in protista, plants, 
menaot animals, man — there apixiars an incalculable 

* diveisity of phenomena Here, however, as in 

the case of the struc ture of organisms, we have to analyse 
and to penetrate ever farther and deejier till we reach 
the funciamental phenomena We then find that the 
great variety of vital manifestations may be traced back 
to a few fundamental general groups, which are precisely 
the same groups of phenomena as those to be observed 
in inorganic nature All the processes that take j)la(( 
in the organic world may be regarded from the three 
different 8tand{)omts of their changes in substance, in 
energy, and in form , for substance, energy, and form are 
all necessary to our conception of matter Accordingly, 
the general elementary vital phenomena likewise fall into 
three groups — metabolism, the mechanism of energy, and 
the assumption of form Every cell, so long as it is 
living, takes in certain substances from its environment, 
submits them to chemical transformation in its interior, 
and gives out other substances This metabolism is mam 
fested m several special functions — in nutrition and diges 
tion, respiration and circulation, secretion and excretion 


The essence of the whole process is the fact that while 
out of those ingested stuffs liviqg substance is always 
again being formed by the living substance which alrevdy 
exists, it IS Itself continually undergoing deeomiiosition, 
and the products of this decomjKisition are what the cell 
gives off again to the outside With metabolism, however, 
theie IS inseparably associated a transformation of enei(/y 
These substances taken in by the cell contain a large 
quantity of jx)tential energy, which is transformed into 
jbnetic energy This has for its result the manifold 
activities of the organism, moie esjiecially motion, heat, 
electricity, and light Iinall^, the chemical transforma 
tions in living substance may also manifeiit themselves 
outwardly in clijanqes of Jotniy as is the (Ufiuie generally 
in the matter of growth, reproduction, and development 
The thiee general elementary groups of vital phenomena 
are therefore in reality merely the expression ol the various 
aspects of one and the same process — of tlu vctual \ ital 
process itself Ihe ultimate object of all physiology is 
to discover what this vital piocess is, that is to say, what 
IS the exact cause of these manifold vital phenomena — 
a goal from which it is at the present day still ver^ 
remote 

Ah every physical and chemical phenomenon of in 
organic nature oecuis only under distinct conditions, so 
vital })henomena ue also det>endent upon certain 
conditions ot hie Every living body, eve ry 
living cell, recjuires food, watei, oxygen, and, 
fuither, a certain temjierature, and a certain pressure in 
its environment These are the qtntral conditions of life 
But the special conditions on which dejiends the continued 
existence of the individual forms of organism are as 
numerous as the forms of organisms themselves Now, 
just as the physicist or chemist vanes those conditions 
under which a phenomenon occuis in oidei to get at its 
causes, so does the physiologist try to experiment with 
vital phenomena, altering the vital conditions and testing 
the changes which are thereby ])roduced Th( great im 
jiortance of this method consists in the power it gives the 
experimenter of analysing V ital phenomena systematuall^ 
from definite jicints of view Every change in its normal 
vital conditions which produces any effect whatsoever u})on 
an organism is termed a ^timulm This is the onlj 
general definition we have for a conception which is of 
such vast imjxirtance to jihysiologj According to it, 
exfierimental jihysiology is entirely a physiology of stimuli 
It further follows from this conce])tion of stimulation that 
theie must be an enormous multqjlicity of stimuli, since 
each particular vital condition may lie subjected to some 
change capable of acting upon it as a stimulus But, 
besides this, other factors may be brought to bear u]X)n 
organisms which have absolutely no jilace among their 
vital conditions, foi instance, many ( hemical reagents and 
electrn currents These mfluenees come under the geneial 
definition of stimulus, because they likewise imply a 
change in the conditions under which the oigamsm lives 
hrom thtir (jualitative natun stimuli aie distinguished as 
chemical, thermal, photic, mechanical, and electrical 
Each of these several varietuis may, however, be applied 
quantitatively m various degrees of intensity, and may in 
consequence j)roduce quite different results This opens u]> 
to ex|)orimental jihysiology a vast field of research But 
the physiology of stimulation is not only of the greatest 
value as a means of research its importance is much 
increased by the fact that in nature itself stimuli aie 
everywhere and constantly acting upon the oiganism and 
its parts Hence the investigation of their action comes 
to be not merely a means, but a direct e^id of lesearch 

Although it is not at present jiossible to define all the 
laws that govern stimulation, on the one hand because 

S VII —90 
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the number of stimulating effocts known to uh m the whole 
organic world is as yet too limited, and on the other 
beeauHC those already known have not yet been 
Bthuun analysed, yet it is within our power 

* to classify stimulating effects according to their 

various ( haracteristics, and to ascertain a few facts con 
(erning their geneial and fundamental conformity to law 
Th( first fact, apj>arent from a glance at a great many of 
the various forms of stimulation, is that all their effects 
are manifested in cither a qva/ntitative or a qtuihtative 
alteration of the characteristic vital phenomena of each 
living object The quantitative is the usual mode of 
action of stimuli It is generally found that a stimulus 
either increases or diminishes the intensity of vital 
phenomena In the first case the eflect is one of 

excitation , in the second, of defirossiori It is the more 
inqiortant to bear m mmd this twofold oj aeration of 
stimuli, owing to the tact that in former times jihysiologists 
were V( ry apt to conceive of excitation and stimulation as 
identical It is now, however, an undisputed fact that 
depression may also occur as a typical effect of stimulation 
This IS most apparent in (asos where the same stimulus 
that jirodiKes excitation may, on being applied for a 
longer ]>eriod and with greater intensity, produce de 
prossion Thus narcotus (akohol, ether, chloroform, 
morphia, <ic ) nn certain forms of living substance 
prodiue the phenomena of excitation when their action 
IS weak, whereas when it is stronger they produce com 
pkte depression Thus, likewise, tem}jerature stimuli act 
difftrently upon vital phenomena according to the do 
gree of temjierature, very low temjHjratures depressing, 
medium temperatures exciting with increasing in 
tensity, and higher temperatures from a certain height 
upwards again de])rosHiiig The effects of stimulation are 
not, however, always manifested in merely quantitative 
changes of the normal vital phenomena Sometimes, 
esi»ecially m the case of long uninterniiited and chronic 
stimuli, stimulation is found gradually to produce pheno 
inona which are apparently quite foreign to the normal 
vital phenomena of the cell in question Sudi qiwLlitative 
alterations of normal vital jihenomeiia aie jierceptible 
chiefly m chronic maladies in the cells of different organs 
(the heart, liver, kidneys, sfileon, Ac ), in which the vital 
conditions liecorao gradually more and more modihod by 
the cause of the malady To this category yiertain all the 
so called chronic processes of degeneration which in patho 
logy ait known as fatty degeneration, mucous degenera 
turn, amyloid degeneration, and so forth The character 
I Stic element m all these processes is that the normal 
metabolism is diverted into a wrong channel by the altc red 
vital conditions of the cells of the organ affected, so that 
substinecs are formed and accumulated in the cell which 
arc entirely foreign to its normal life But this class of 
stimulitiou is still very obscure as regards causes and 
inm r yirocesses, and it is within the range of possibility 
that the ultimate cause of the qualitative changes in the 
normal metabolism is to be found simjily in the jirocesses 
of excitation and depression which chronic stimulation 
prodiKcs in scpaiate jiarts of the metabolism Thus, at 
least with regai d to fat metamorphosis (fatty degeneration), 
it is highly probable that fat is deposited in tlye jirotoplasm 
Himjdy V)eeause, owing to an maclecjuate supply of oxygen, 
it cannot, when it originates, be oxidized in the same jiro 
yiortiou as it is formed, whereas in the normal coll all fat 
which originates in metabolism is consumed as soon as it is 
yiroduced According to this conception, therefore, fatty 
degeneration is attributable jinmanly to a dejiression of 
the processes of oxidation in the coll If we may accept 
this view as correct with regard to the other metamorphic 
processes also, the qualitative changes in vital phenomena 
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under the influence of stimuli would after all depend 
simply upon the excitation or deyiression of the constituent 
parts of the vital process, and, according to such a view, all 
stimuh would act primarily only as exciting or as depress 
mg agents upon the normal process of life 

In accordance with the three groups into which general 
vital phenomena are divided, it follows as a matter of 
course that the excitation or deyiression produced by a 
stimulus can manifest itself in the cell’s metabohsm, 
assumption of form, and manifestation of energy The 
effects of excitation ujion the production of energy are the 
most striking, and were therefore in former times 
frequently thought to have a claim par excellence to rank 
m stimulating effects These reactions attract most 
attention in cases where the production of energy is pro- 
jiortionately very great, as with muscle, for instance, which 
is made to twitch and jicrform work by a feeble stimulus 
IVoeesses of discharge (Auslosungsvorgange), however, lie 
at the bottom of cases like these Potential chemical 
energy, which is stored up in a considerable quantity 
in living substance, is converted by the impulse of the 
stimulus into kinetic energy Therefore the amount of the 
effect of stimulation — tliat is to say, the (quantity of work 
jierformed — bears no proixirtion whatever to the amount 
of energy acting as a stimulus upon the muscle The 
amount of energy thus acting may be very small as 
contrasted with an enormous production of energy on the 
j)art of the living substance It will not do to mike 
generalizations, however, with regard to this projx)rtion, as 
was fie(piently done in former times All processes of 
stimulation ate not processes of discharge The lufluenct 
of many stimuli, as has been observed, consists far more in 
depression than in excitation, so that m certain circum 
stances a stimulus actually diminishes the normal liberv 
tion of energy There is therefoi*o no general law as to 
the proportion which the amount of energy acting as a 
stimulus upon living substance bears to the amount of 
energy liberated 

Among 8})ecial varieties of stimulation there is on© 
class of stimuli which has attracted particular attention, 
namely, those which act unilaterally u|)on 
free moving organisms It is principally with 
the lowest forms of life th it we have here to do ^ 

— unicellular protista and free living cells in the 
bodies of highei organisms (sperm cells, leucocytes, iLc ) 
When from one direction a stimulus — be it chemical, ther 
mal, photic, electrical, or of any other kind — acts upon these 
organisms in their medium, they are imjielled to move m a 
course bearing a definite relation to the source of the stimulus 
— either directly towards that source or directly away from 
it, more rarely in a course transverse to it This directive 
action of stimulation is under such a fixed conformity to 
law, that it vividly recalls such purely physical processes 
as, for instance, the attraction and repulsion of iron 
particles by the poles of a magnet I or example, if light 
falls from one side upon a vessel full of water containing 
unicellular green alga., according to the intensity of the 
light these organisms swim either towards the illuminated 
side, where they form a comjiact mass on the edge of the 
vessel, or away from it, to cluster on the opposite edge 
In the same way infusoria in water are observed to hasten 
towards or to flee from certain chemical substances, and 
leucocytes in our bodies act m the same manner towards 
the metabolic products of pus forming bacteria which have 
jienetrated into an o|)cn wound The suppuration of 
wounds IS always accompanied by an amazing conglomera 
tion of leucocytes at the seat of the lesion Perhaps the 
most striking effects, however, are those of the constant 
electric current upon unicellular organisms, since m this 
case the motion follows the cause with absolutely auto- 



OENEEAL] PHYSIOLOGY 715 


matic regularity, certainty, and rapidity Thus, for 
•example, after the establishment of the current many 
Infusoria (Paramiecium) accumulate at the negative pole 
with great celenty and without deviation, and turn round 
.again with equal celerity as soon as the direction of the 
current is altered As such cases of directive stimulation 
may occur among all varieties of stimuli whenever stimuli 
act unilaterally, they have been designated, according to 
the direction in which they occur in relation to the source 
•of the stimulus, as positive or negative Ohemotaxis, Photo 
Thermotaxis, Galvanotaxis, and so forth The 
strange and ^lerplexing element in these phenomena 
becomes clear to us as soon as we know the characteristic 
method of locomotion for each form of organism, and 
whether the stimulus in question in the given intensity 
exercises an effect of excitation or of depression upon the 
sjiecial form The direction of motion is the essential 
mechanical result of unilateral stimulation of the oigans of 
locomotion Seeing that these reactions are exceedingly 
widely distributed throughout the whole organic world, 
and jiossess a deep biological significance for the existence 
and continuance of life, the interest they have awakened 
IS thoroughly justihed 

One of the most important physiological discoveries 
of the 19th centur} was that of the “Specific Fnergy 
of Sense substances ” Johannes Muller was the 
•* Specific establish the fact that very different 

energy varieties of stimuli applied to one and the same 
organ of sense always produce one and the same variety of 
sensation, and that, conversely, the same stimulus applied 
to the different organs of sense produces a different 
sensation in each orgin — the one, in fact, ^hich is its 
specific attribute Thus, for example, mechanical, 
electrical, and photic stimuli applied to the optic nerve 
produce no other sensation than that of light , and, con 
versely, any one variety of stimulus — take the electrical, 
for example — produces sensations of light, hearing, taste, 
or smell, according as it afteits the optic, auditory, 
gustatory, or olfactory nerves This law of the 
“8|x.cific Energy of Sense substances,” as Johannes Muller 
called it, has come to have a highly important bearing 
upon scientific criticism, since it proves e\]Krimcntally 
that the things of the outer world are in themselves in no 
way discernible by us, but that from one and tlie same 
outward object — the electric current, or a mechanical 
I>reRsure, for instance — we receive altogethei different 
sensations and form altogether different conceptions 
according to the sense organ affected But this law does 
not possess significance for psychology alone as regards 
physiology also it has a much more general and more com 
]irehensive force than Muller ever anticipated It holds 
good, as demonstrated by Henng and others, not of sense 
substances only, but of living substance generally Each 
cell has its sjiecific energy m Johannes Muller’s sense, and in 
its extended form there is no more general law for all the 
operations of stimuli than this law of 8y>ecitic energy To 
take examples, whether a muscle be stimulatccl by a 
chemical, mechanical, thermal, or electrical stimulus, the 
result IS in each case the same, namely, a twitching of the 
muscle Let a salivary gland be stimulated chemically, 
mechanically, electrically, or in any other way, thcic 
always follows the same specific action — a secretion of 
saliva , no matter what be the kind of stimulus acting uj)on 
it, the liver cell always reacts by producing bile, and so 
on On the other hand, one and the same stimulus — the 
-eloctnc current, for examjile — gives in each form of living 
substance a specific result twitching in the muscle, 
secretion of saliva in the salivary gland, production of 
bile in the liver-cell, Ac That is, of course, with the 
proviso that the effect of the stimulus be exciting and not 


depressing The following general formulation, however, 
of the law of specific energy brings the depressing stimuli 
also within its scoyie “ Different stimuli yiroduce in each 
form of living substance an increase or a diminution of its 
8j)ocific activity ” As already observed, it will jirohably 
be found that those weak chronic forms of stimulation 
which produce qualitative changes may also be comprined 
under this general law 

The knowledge thus fai acquired from analysis of vital 
phenomena and their changes under the influence of stimuli 
affords but a very indefinite tenqxirary basis for Mecban- 
the theory of the actual vital process itself, of iem of 
which vital jihenomena are the out\\ard manifest 
ation The conceptions to which [)hy8iological research 
has hitherto attained in this matter are of a more or less 
doubtful nature The facts contained in them still require 
to be linked together by hyjiotheses if we au to obtain 
even a vague outline of what lies hidden behind the gieat 
riddle of hfe Such hypotheses, serving as they do to link 
facts consistently together, are absolutely essential, how 
ever, to the further jirogress of research, and without their 
aid any systematic investigation would be impracticable 
But at the same time it must never be forgotten that 
these hyix)theses are mcicly ]no\isional, and that whenever 
they arc found to be no longer in harmony with the 
widening range of new experiences and ideas, they must 
cithei be ]>roved to be facts or be subjected to modifica 
tion This is the point of view from which we must deal 
with modern ideas concerning the nature of the actual 
vital j>roce88 — the meehanism of life 

The fundamental fact of life is the metabolism of living 
substance which is continually and spontaneously under 
going decomixisition, and building itself up anew 
with the help of the food substances it takes in 
These j^rex esses ot decomposition and of recon 
struction nuv be bru fly designated as Dissimdation (C^ata 
bolism) and Assinulation (Anabolism) resi)ectivcly Now 
the question arises How ire wc to understand this jiroccss 
of dissimilation and assimilation from a mechanical stand 
jKunt? It IS quite evident that we have to do with some 
chemical occurrence, but hmv arc the chemical trans 
formations brought about *1 Tlierc are obviously two 
jiOHsibilities It IS conceivable that the decomposition of 
foodstuffs and the formation of excretion products in the 
cell body arc caused by the rei)eatcd casual encounter of 
a great series of chemical combinations and by their 
repeatedly reacting upon out another in the sime manner, 
bringing about transformations and forming waste products 
which are excreted, while at the same time certain cheimeal 
iffmities arc always taking in from without new chemical 
combinations (food stuffs) and uniting them This theory 
was in fact occasionally ad\an(cd in former times, j)ar 
ticularly in its (hemieal isjject, and tin belief was csj ccially 
entertained that the en/>mes in h\ing substance might 
play an important ])irt in these transformations Ihis 
assumption, however, leads to no clear and lucid image of 
what takes place, and moreover draws too largely upon 
auxiliary hyiiothcscs It has therefore met with but little 
acce])tancc The other possible explanation of metabolism 
IS, that its whole process is confined to one single class of 
chemical combinations whose tendency it is to be constantly 
undergoing s])ontancous decomposition and regeneration 
This latter theory was founded by Hermann, Pflugcr, and 
others, and has met with universal recognition because of 
its naturalness, simplicity, and clearness 

Starting with this hjqiothcsis, the path of further 
research lies clear and well defined before us In the first 
place, wo arc obviously met by the question What con 
ccption are wo to form of these combinations on which 
hinges the whole vital process'? Among the organic 
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matters which comixiHe living substance, proteids perform 
the most imiKirtant part Proteids and proteid-compounds 
Proteids organic matter which is never ab 

^ * sent from any cell They form also the greater 

pait of all the organic comi>ounds of the cell, unless 
rtscivt stufls ait accumulated to a considerable extent, and 
they art by far the most complicated of the comixiunds of 
living substance While animal life is im{)Ossible without 
piottid food, thtie are on the other hand animals which 
can continue to subsist on proteid alone This senes of 
fxets juovos very conclusively that jiroteids and their 
(ompounds play by fai the most important part of all 
01 g line matter in the processes of life The idea thus 
natui illy presents itself that the reijuired hyiKithetical 
com]»ouud Icjrmiug the central jioint of metalKilism will lie 
found to liear a voiy close relation to proteids But 
anothei point must he here c onsidered The proteids and 
their comjxiunds known to us are, comparatively Hjjeaking, 
stable compounds, wluch never undergo spontaneous de 
composition so long as they xre ]>iotocted from outward 
injury, whereas the hyjiothc tu al combination which lies at 
the centre of oiginrc motabohsm is extraordinarily labile 
and continiiilly undergoing spontaneous decomjrosition 
Therefore wc have to think not of ordinary proteids in 
this case, but of still more complicated combinations, the 
atoms in the molecule ot which have a strong tendency to 
group themselves in new arrangements Owing to then 
fundamental importance, these combinations have been 
termed “biogens” When we come to inquire how such 
libile biogen molecules are luiilt up out of the proteids of 
food, wo hnd our knowledge very much restrictecl Doubt 
less the intramolecular addition of inspired oxygen has 
much to do with it, for li\ing substance when deprived of 
oxygc n loses its irritability, that is to say, its tendency to 
decomposition The fact that the decomiiositioii of living 
substance is always associated with the formation ol 
carbonic icid — a circumstance obviously necessitating the 
aid of oxygen — also ])oints to the absolute indisiiensableness 
of oxygen in the matter Pfluger has further suggested 
that the molecule of Ining substance owes its lability and 
its tendency to form cai borne acid when joined by oxygen 
atoms principally to cyanogen groups which are contained 
in it According to this view, the following is supjwised to 
be the j HOC css of the formation of biogen molecules It is 
assumed that the biogen molecules alieady jnesent in 
living substance take out of the ])roteids of focwl certiin 
groups of atoms, and dispose them so as to produce 
cyanogen like c omjrounds The addition of oxygen atoms 
then brings the biogen molecule to the maximum of its 
jxrwer of ciecomiKisition, so that — partly spontaneously, but 
more esirecially when inqiellod by a stimulus — it breaks 
down somewhat oxjjlosively, causing the foimation of 
carbonic acid In this proceeding according to the hyjK) 
thesis which is the most widely accepted and the most 
fruitful in results, would lie the very germ of the vital 
process 

If we accc[)t those Mews as fai as their general principle 
IS concerned, aasiinil ition is the re foimation of biogen 
molecules by those already existing, aided by food 
iJm oJ" > dissinuhtion, the dec omjiosition of biogen 

celhllfe molecules lo this primary proo^ss, however, 
IS attached a whole series of secondary chemical 
processes, which serve paitly to work upon the food so as 
to fit it for the building U]i of biogen molecules, and partly 
to form out of the direct dec om|>osition products of the 
biogen molecules the chaiac tenstic secretion products of 
living substance (excretions and secretions) The various 
workings of matter in the cell are rendered very much 
more complex by the circumstance that the living cell 
exhibits various morphological differentiations — above al4 


the differentiation in protoplasm and nucleus Again, a 
transformation of energy is inseiMirably connected with 
metabolism Along with food and oxygen potential chem 
ical energy is continually being introduced into the cell, to 
be accumulated in the biogen molecules, and at then 
decomposition transformed into kinetic energy, which finds 
an outlet in the various manifestations of energy m the- 
cell — motion, heat, and so forth In the light of this 
hjqiothesis the oiierations of stimuli also become comjire 
liensil lo Seeing that there is an initial tendency to the 
occurrence of certain definite chemical processes, which are 
associated with the reconstruction and decomixisition ot 
biogen molecules, various stimuli will either further oi 
hinder the course of this metabolic series A cell which 
is ox]X)sed to no outward disturbance, and which continues 
always in the unvarying medium provided by an exact 
sufficiency of food, will be m “metabolic equilibrium”,, 
that IS to say, its assimilation and its dissimilation will be 
equal (A D) When, however, the influence of external 
stimuli IS brought to bear ujxin them — that is to say, any 
change m thtir environing vital conditions — A and D will 
either l)c altered in similar pro])ortion, or their mutual 
equilibrium will be disturlied In the former case the 
vital processes will meiely be intensified in their couise , 
in the latter and usual case the result will be determined 
according to the part of metabolism excited or depressed 
When the effect of a stimulus is to excite D continuously 
m a high dcgiee without corresjiondingly increasing A, the 
result IS a dying off — an atrophy In the contiary case, 
when A remains continuously greater than D, the result 
18 growth, increase, and reproduction of the cell 
Exiierience proves, however, that A and D stand 
in a certain relation of mutual deiicndence to ^uMum 
each other, with the lesult that when D has been 
increased by a stimulus, for example, A correspondingly 
increases during the stimulation, and continues to do so after 
its cessation, till the loss m living substance produc ed by the 
stimulation of D is eventually made good, and metabolic 
equilibrium is rcstoied The muscle may he tiken as an 
example of this self regulation of metabolism common to 
all living substance (Hering’s Mh^tstem'nmg des Stofwidi 
sch) When a muscle has l)een fatigued by some stimula 
tion causing an enormoas mciease of D, there is a 
toiies|x)nding spontaneous mciease ui A After some time 
the muscle is obseived to have recovered It has once 
more become ca]mble of performing woik, its metabolism 
is again m ec|Ui librium 

The vital phenomena of the cell may be derived me 
chamcallj from metabolism and the changes it undergoes 
undei the influence of stimuli Our ability to do this 
will mciease moie rapidly as we Ix^come better acquainted 
with the details of the metabolism of the cell itself The- 
foregoing outline must be regaided, of course, as embody 
mg only a fragmentary hyjxithesis, which can serve as 
a guide for further research only so long as it does not 
clash with facts, and which must Iki amplified, specialized, 
and developed with the widening of sjiecific knowledge 
legarding the celFs metabolism The relations already 
known are so exceedingly complex, that only by slow degrees 
can wo pursue the investigation of separate fragments of 
the entire metabolic series The differentiation of nucleus 
and protoplasm in the living substance of the cell alone 
gives rise to an extraordinary compile ation in the metabolir 
process, for these two parts of the cell stand in ceihpro 
the most complicated correlation with one another cesses the 
as well as with the environing medium — a fact •tcretot 
of which the experiments made by vivisection m 
various free living coll forms have furnished abundant 
evidence The farther such knowledge advances, the 
more rounded, clear, and free from hypotheses will be- 
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<,ome our conception of the cell’s metabolism But the 
cell IS the elementary component part of all organisms, 
And from the life of individual cells is constructed the life 
of the separate tissues and various organs, and thus of 
the entire organism Hence the cell is the only vital 
element which the organism possesses, and therefore the 
investigation of the vital processes in its seimrate cells 
leads ultimately to a knowledge regarding the mechanism 
of life in the whole (m v ) 

II Nutrition 

Living matter is living m virtue of the persistence of a 
constant cycle of chemical changes, consisting in a con 
tinual breaking down (Catabolism) on the one hand and 
cl continual building uj) (Anabolism) on the other By the 
breaking down changes the energy is evolved which is 
required for the constructive processes by which the mass 
•of living material is maintained or grows, and for the 
j>ioduction of motion, of heat, and of all the various 
l>henomena associated with vitality Nutrition deals 
sjieciilly with the way in which these changes are earned 
on, with the manner m which the necessary energy yield 
mg material is supplied to and utilized by the protoplasm, 
iiid with the di8]K)sal of the waste mateiial resulting from 
the catabolism The present article deals with the nutri 
tion of Vertebrates, and more especially with the nutrition 
of mimmals 

A MetaholiAm 

Protoplasm, or living matter, is not a substance but 
i vortex of substances, a vortex constantly sucking in 
flesh material and as constantly throwing off 
the old To attempt to analyse it is hoyie 
loss, but when its metabolism is stopjKid — 
when it is no longer protoplasm — it is found that the 
most abundant solid present liolongs to tlu group of 
J*/oteids (see j) 721) Many sjnak of proteids as the 
( ss( ntial constituent of protojdasm , but how, and in what 
f<jrm, tluy are present is unknown, owing to the important 
molecular changes which go on at death, as indicated by 
the liberation of carbon dioxide and lactic acid in con 
sideiable (]uan titles Whatever lx the true relationship 
of jnoteid to ])rotoi»lasni, the fact is clear that a supjdy 
of ihe former is necessary for the continuance of the 
Jattti In green plants the proteid is built up from 
nitrates, water, and cai borne acid, but in animals it must 
lie supplied ready made from plants or from other animals 
^riie ]>rotoids are complex substances with large molecules, 
which, when built into the protoplasm molecule, readily 
break down into simpler substances with the liberation 
of energy Many organisms are capable of rejiairing the 
expenditure of matter and of energy, and of continuing 
to live on proteids, along with water and salts, but the 
'vast majority of animals have the power of using Fats 
and Carbohydrates as additional sources of energy, and 
many procure from these substances the greater amount 
of the energy they evolve Thus man, on an ordinary 
diet, gets five times as much energy from these as from 
the proteids of the food (For the energy value of each 
of these materials, see Diktbtics ) For the liberation of 
their energy these substances must be assimilated, drawn 
into the vortex, and built up to form an integral part 
of the jirotoplasm Some plants, like the yeasts, have the 
jiower of evolving the energy of sugar through the action 
of one of their products, but all the evidence indicates 
that m animals assimilation is an essential step to 
utilization 

This 18 clearly mdicated by the following considerations — 
<1) Of the mnumemble organic compounds which in their dis 
mlegration lilierate energy, the animal body can use only a very 
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limited number, belonging to the thicc gioujis of Proteids, I ats 
and Carbohydrates , only a few snbstaifcis outside tlits( groups 
can be assimilated and used to a small extent as souites ol tneigy, 

< q alcohol (2) Protuds, CarViohj drates, and Fats, whin in the 
blood undergo no sutli changes as they undtigo whin thij become 
part of the living piotoplasm (3) Ammonium lactati wliidi 
undergoes no change in the blood when lutioduied into the body 
of a living mammal is changed to uita, and m a living bud to 
unc acid , while uiea injected into thi bird is m puit (han>s<d 
mto uric acid, and unc acid in the mammal may be chaiigul into 
uiea In each case the substance must buome pait ot tlie Ii\ing 
protoplasm, and undergo ])rofouud alteratjon 

(4) A niirnbei of mibsiancts, as henry 1 alcohol Oil, 

and salicylic aldehyde, are not oxidi/cd in tin bloiKl, 

but when taken up by tlu protoplasm of the tissuis an ihnngcd 
into bonzoic acid, C(,HbCO^H, and sain y he acid, ( 

In all probability the degree of assimilation whuli is 
necessiry for tlio ehomieal changes in Narious substaiiecs 
acted on by living protoplasm varus gicitly Thus 
proteids must be carried in to the inmost and most essen 
tial vortex, while gelatiru, carbohydrates, and fats must 
also take part in the moio intimate (henucal changes 
On the other hand, tlu changes of lactate of ammonia, 
of uiea, of unc acid, and the various chemical substances 
mentioned above, jirobably go on more towards the edge of 
the vortex, and without e\ei taking paii m the fundamental 
senes of changes 

It was formerly RU])posed that the oxyqen of the iii 
directly oxidized the constituents of living matter, but the 
f let that the same changes go on in the Ining tissues ot 
the frog for some time after they hue been deprived of all 
flee oxygen, shows this idea to be erroiuous The oxygen 
must lx‘ assimilated, must be j)art of the j>rotoi>lasiu must 
1)0 what J^fluger calls intniino/tcnlai Its ])icsincc m 
the complex moltcuh along with carbon, hydiogtn, ind 
nitrogen of course greatly increises the molecular in 
stability Jjiving matter h\s a gieat affinity foi oxygen, 
and not only takes it greedily fioin the an but can actually 
separate it out of vinous eheimcal com])ounds, such is 
oxy haemoglobin, or even fiom moic stible jiignunts, sudi 
IS alizarin blue 

Protoj)lasni thus built up by the assimilation of Pio 
teids, Fats, and Carbohydi ites, with oxygen, undergoes 
changes by which it is broken down and the 
energy of these substances is libeiated These chan^a^ 
changes are accompanied by an oxidation, tlu 
intiamoleculir oxygen of the proto])lasm being distnbiited 
in simpler and more stable (onijiounds Proteids, C’liho 
hydiates, and Fats, when burned outside the body, yield 
carbon dioxide and water, and in the body these au the 
chief products of the disintegration of living inittci But 
the pioteids contain nitrogen and sulidiur, winch aie also 
oxidized In the animal body tlu sulphur is in great 
part converted to sul]>huric acid, though some is got rid 
of in V less oxidized state The nitiogeii, on the other 
hand, is in fishes, amjihibia, and mammals excreted chiefly 
as eaibamide (una), and to a smaller extent as ammonia 
and various diiireidts (see below, Chemistry ot Animal 
Jiody) In birds and reptiles the diureides aie the chief 
waste nitrogenous jiroducts But while the waste nitrogen 
IS thus got nd of in substarues more coni] ilex than 
ammonia, the* fact discovered by Minkowski, that in the 
goose exclusion of the liver from the circulation causes 
the aiqiearance of lactate of ammonia m place of une 
acid in the urine, tends to show that in all cast s 
ammonia, or a closely allied substance, is actually formed, 
and 18 built u]) into somewhat more complex substances, 
probably to facilitate excretion The catabolism of the 
nuclein comiiounds (see p 724) of the jirotoplasm is 
somewhat more complex The proteid moiety is bioken 
down in the manner just described, and the nucleic acid 
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iH Hplit into i>lio»phoric w id and a Henes of bodies which 
I* FiHcher naiiits Iht Funii Bases — Hyjioxianthm, 
Xanthin, l^ric Acid, Adcnin, Ac The amounts of these 
foimtd \ary with the amount of nudoic acid which is 
broken down, but they are all capable of being further 
ch inged into urea 

The metabolic pro< esses ot protoplasm appear to be 
moditied in icsjhjiihc to vaiious stimuli For example, in 
(anu\orous animals the result of administering acids 
IS th( formation of ammonia in siifhcient (|uantitios to 
< ombine with them Free fatty acids detennine the pro 
duction of glycerin in tin intestinal wall, and ben/oie 
ifnl gives rise to amidoacetn acid, with which it links, 
to 1)6 excreted as hip])uri( ac id 

In \(rtebrat(^ animals muscle ])lays the most imjioitant 
j>ait in the goneial metabolism Not only is it the most 
constantly actnc and by lai the most abundant 
of the tissues — in man it constitutes about 
muMcle 1^** weight — ^liut, since its two 

gieat functions lu the ])roduction of heat and 
mechaiiKal work, it is the great energy likiating machine, 
the gic at e\|>cnding tissue of the body Foi its nourish 
merit food is jiiocuied and digested, and the purpose of 
the various oigans of cxcietion is to get rid of its waste 
products The metabolism of muscle is therefore the 
gie at govt riling faetoi in the nutrition of the body The 
j)io])oition leotween the iinount of cnoigy set fret in 
methanieai work and in licit pioduction has Iwcn studied 
by many investigators, but the most trustworthy results 
have boon obtained by /unt/ uitl his fellow workers it the 
\oteiinaiy School of Berlin By investigation on men, 
horses, and clogs, the) havt shown that under the most 
favourairle conclitioiis about \ of the energy lilierated by 
the muscle may be used foi mochamt.aI work, wink 
about -{ is used in heat production , while in less favour 
abk c ircumstancc s a much smillei pioportion of the energy 
IS ivailalik for mechanical woik 

Miisch c 01 tains ahoiit 20 per cent of protoirls somt of which 
arc ho1uI)K otliois msuluiilci in salt Holution The. insohihk 
piiit consistM of the (ol]af,oii ol the coinioctive tissm, aiul ot a 
phosphorus ( ontainiiig piotcid Myostromin wliuh inakts up the 
iiamcmoilv of the hhits Thc^ soluble protcuds ate of the nature ot 
glohuliuN and two of thescj (Myosmogen and para Myosmogoii) 
tend to pass into an insoluble torniition (Myosin) This occurs 
afti r death and h ads to the familiar stilfoning of nnis< h Aiiothc r 
globulni Myoglohulin, takes no jjart m the formation of tin 
myosin The remaining organic substainos amounting to lor 2 per 
i c nt , c onsist of gly« ogem glucose, arid fats and of waste matte is, 
sue h as methyl guanieliii atetu> aoid — oreatin The ash amounts to 
alxnit 1 percent, tlie most important base In mg potassium and 
the most abundant acid ])hosphoiic ae id 

When woik is done the eiisinttgratiou of musele substance is 
]»i<>portionately int teased Thus /uiitr found the excretion of 
eaihon dioxide in a dog to vaiy as follows — 

COj nei min in < ubic centimetieis 


Resting lying 124 7 

standing 170 2 

Forward nioveiiunt (unloaded) ')25 0 

(di awing weight) 798 9 


He luither found that the more rapidlv work is done the gicatei 
IS the disintegration The simple o\nU/ed oom])OUuelH of the 
gieate^r pait of the eathoti and hydrogen au given off fiom the 
museh ind wit li ejr without furthei mcKlilie^atioii are excreted from 
the body as caihon dioxide and v\ator Nitrogen in siiuplo com 
lunations also apjitars to he sot fioo for the proportion of nitro 
goiious suhat am os soluble in aloohol is ineitastd aftew coiitraetion 
in excised musc,le Rut in musde in the body, waste nitrogen is 
not given off proinirtionate I) to the woik done indeed, mci eased 
excretion is not a netossary are oiniianinient of the performance 
of musculai work Pitnided the work is mcnleiate and provided 
tlio supply of non nitrogenous food is sufheient for the eneigv 
requiroef, and tlio suppl) of oxvgeii adequate for rtjiair, there is no 
mcroosod oxoretioii of iiitrogtu But when the w oi k is excoasiv o 
m 1 elation to the amount of food absorbed and the amount 
of oxygen taken iqi, at once the waste nitrogen is thrown olf 
in mcroaseel eiuantitics An increase in the cxerction following 
muscular work is thorofoie correlated with deficiency of tin 


matcnals required for reconstruction It thus seems that, except 
uncicr special conditions, the nitrogen, mstoad of bemg thrown oH, 

15 usesl again, and, in combination with Iresh carbon and hydiogen 
in fats and carbohydrates, and with oxygen, is rebuilt into the 
mascle jirotoplasm 

llie course of metabolism and the late ol combustion of proteids 
and lats in the body may bo studied with considerable accuracy 
111 the human subject It is nocossary to ascertain the 
amount ot nitrogen and of carbon excreted by the 
various channcls—tho kidneys, the lungs, the skin, 
and the bowel By the two last almost negligible 
ej^uaii titles are given ofl, so that it is usually suthcient to coniine 
the analysis to the urine and the expired air In proteids theie is 

16 ixr cent of nitrogen to 64 per cent of carbon, and hence in the 
(xcicta <vciy giam of nitrogen derived from proteids must be 
aceoinjianiod by d 4 grms of carbon Any carbon above this 
amouiii must be di lived fiom the iats of the body dunng fasting, 
Ol Irom the lats and carbohydiatcs of the food The data foi sueli 
studios aie those — 

N excreted x 0 2 — piotcids amid 

C (a) an amount equal to N x d 4 is from pioteids 

(b) all above tins is fioni fats and ( arbohyd rates, and during 
fasting from fats Tin amount of lats is obtained by 
multiplying by 1 3 

In fasting the b leaking down diangis h\ whuh eneigy is 
libi rated eontiinu, hut since no »iieigy fiom without is introduced 
till animal s own tissues are used Ine late of wasting ju ^ » 

ch |M nds sim])ly upon the amount ol energy reepured for 
musculai work and loi hcaf pioducfion an individual 
kept warm and at icst will cuduie a fast for a mueh ** 
longer iHHod than one t xposcjd to cold and eompclled to cairy on 
stieimouH labour In the course of a fast the tissues do not waste 
equally the nioie essential live on the kss essential The heart 
muse h hardly loses weight, and it must therefore subsist upon the 
jnoteiels ot the less essditial skeletal muselcs, whiili lose considei 
ably in turn dcnving then siipjily of energy fiom the stoied fat of 
the body At the commence me nl of a fast the late of wasting is 
rapid hut alter a time it diminishes and the animal lives nioie^ 
ec oimmii ally, moie especially as regaids its pioteids This is wedl 
shovin by the ohseivations made in a cise of )uolonged voluntary 
Ikst undertaken )>y ni Italian — 


!>a> of lost 


1 lotciel Waste I it Waste 


Ist 104 grins ~ 

10th 61 170 grins 

20th 170 

29th H , 161 , 

ho long as fats icmain, they aie used m i)reteieiice to the pioteids 
and it IS only whe n they have neaily disappeared that the proteids 
aie called uj>on to supply the eimrgy Taking food increases the 
work of the muscles and glands of the alimentary laual, and hence 
when an animal winch lias been fasting is fed, there is a rise in the 
exeution of caibon dioxide and nitrogen If the animal has been 
wasting 33 gnus of jiroteid and 170 ginis of fat pei diern, and if a 
diet containing the se quantities be given on ai count of the men ase^l 
deniand for emigy in digestion the food is insufhcunt to maintain 
the weight 


( crtain organs of the body inocluee substances wlinb 
art eariiLel to the inuseles anel otlici tissue-s, uid 
oxe,reiseau important mlhionec on the e hcmical 
changes going on therein (For infoimation as 
to the striKtiiu of those organs see Vnatomv ) 


Thyroid f Hand -The lemioval of this striie tuie leads to a tram 
of symptoms v\hieh vanes somewhat m different animals but is 
c ssentially the same iii m ai ly all The eouiiectivo tissues tend tci 
revert to Uni tmbryonie eonditions and the amount of mucin 
me leases Tlio tern ]k ratine falls muscular tremors appear, tho 
functions of the liignei iioivous system become sluggish, and tho 
animal usually die s By admmistermg the substance of the thyroid, 
or by giving t xtrae ts of it most of these symptoms may be^ delayed 
or proventod When thyroid gland or extract is given to healthy 
animals in moeltratt doses it causes an mereasod metabolism of botli 
fats and proteids and thus may indue e emaciation It would 
appear as if one fimetion of the oigan is to ])rodu(e this internal 
s(M rotion, m onler to regulates tlic rate of the metabolic proe esses m 
tho body by nureasmg the in when sucli an increase is desirable 
Ovanet and TeMe^ -It is well known that removal of these 
organs causes ehaiactenstic ehangos m tho animal, a tendency to 
the deposition of fat being produeod and the activity of the central 
nervous system bemg somewhat modified Several years ago 
Brown Sequani maintained that by the administration of testicular 
substance the general effects of atrophy of these organs might bo 
ohviateel , and more recently, as a result of clinical experience, th© 
administration of extracts of tlic ovanes lias been said to relieve 
certain of the nervous symptoms which supervene on their removal 
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or atrophy It had been found, too, that ovanau substance when 
given to dogs, whether male or lemale, causes a maikod increase 
m the rate of proteid disintegration, but no similar action has been 
found with testicular substance There is thus evidence that the 
ovanes, like the thyroid, form an lutomal secretion having an im 
])ortant action in accelerating the metabolism , and it is at least 
probable that the testes pioduce a similai substance 
PancrecLs — That the pancreas is the most important of the 
digestive glands, has for long been known, but in 1889 von Menng 
and Minkowski demonstratoa a further function Ihey discovered 
that excision of the panel eas produces a condition of diabetes — an 
increase of sugar m the blood, tlio appearance ot sugar in the unne, 
an mcroased excretion of nitrogen, and a general emac lation Tiieso 
symptoms do not o( c ur when the duct is tied or occluded, but they 
arc invariable when a suihcient amount of the gland is cut away 
They are not proven ted by the administiatiou ot jianoreas, oithoi 
tiesh oi as extracts lii this condition sugar seems to bo foiiued 
trom the protoids, because it ap|)ears after lUl tlio glycogen has been 
removed, and its amount is pro^iortionate to tho amount oi uitiogen 
excreted Normally, proteids arc a source of carbohydrates in the 
body, and it would seem as it tho pancreas in some way exeniscs 
a lestraimng inllucnce in this sphttuig of proteids, and that the 
removal of the organ iiermits it to occur to an excessive extent 
Since the only lesput in which the ^Hincioas dilVors m histological 
character from tho paiotid gland— removal ol which has no etied 
on tho metabolism— IS in tin presence of epithelial islets, one is 
inclined to asenbo this action to thorn 

Pituitary Body — Kemoval ot this causes in cats and di>gs a fall 
of temperature, lassitude, muscular twitchings, dysjnnJLa, and 
ultimately death Injection of extracts of the substance is said to 
dimmish thase symptoms hut so iai no study has been made of the 
influence of such injection on the metabolism of healthy animals 

Suprarfnai Body — Long ago Brown S( quard stated that lemova! 
of these bcxiics causes great muscular w eakness, loso of tone of tlu 
vascular system, loss ol appetite, and finally death in a short time 
Addison had already pointed out that a similar set of symptoms 
accompanied by pigmentation of the skm is assoeiatod with disoased 
conditions of these organs in man Withm the last few yoais it 
has been demonstrated that ipjections of small quantities of the 
e^ntial jiortiou of the hexhos has a ])oworfnl efloit on tin musculai 
system generally, and (specially on tho muiiclos of the vasculai 
system, an enormous rise in the blood pressure being produced So 
far tho mflueuce of tho siipraiciial on the general ral< of motabohsm 
has not been mvestigatod 

B Blood and Lymph 

The blood circulates in a system of closed tul^, the 
smallest of which — tho capillaries — form a network in the 
tissues and have their walls comiiosed of a single layer ot 
flattened endothelial colls From the capillaries fluid 
escapes into the spaces lietwecn the tiasue elements, to 
form the lymph The lymph from tlioso spaces is con 
ducted by a serias of tubes — tho l>in])hatics — which, aftci 
passing through lymphatic glands, join together and 
finally enter the blood stream just as the blood is return 
ing to the heart Tho whole arrangement resembles an 
irrigation system, the blood being comjiarablo to the watci 
in the trenches, the lymph to the water as it jiercolates 
through the soil 

Tho blofxi 18 a red fluid, having a bright cinnabar colour when 
oxygenated, and a dark, more purple hue when deprived of oxygon 
In man its s|)ecific gravity is about 1060 Its reaction is alkaliui^ 
— the alkalinity corresponding to about 0 3 per cent of carbonate 
of soda It IS opaque, on account of the ])rescnco of numerous 
pigment containing cells which float in a more or loss colouilcss 
fluid, tho plasma These cells constitute about 48 jiei cent the 
plasma about 62 per cent of tho blood which when diicd is found 
to contain 20 per cent of solids, with 10 per cent of blood pigmoiii 
— hflsrooglobm —and about 8 [>er cent of oth or pi oteids The remain 
ing 2 per cent is made up of other organic bodies and inorganit 
salts The cells are of thiee kinds — White, and Platelets 
When shed, the plasma forms a jelly enclosing the cells, and the 
blood IS said to have clotted This process of clotting takes place 
at different rates in different animals and under different conditions 
In man, under ordinary conditions, it occurs in about throe minutes 
The clot contracts an(i sque^ozes out a fluid — the blood scrum The 
process is due to a change in at least one of the proteids of the 
plasma, of which there are three, Soium Albumen Serum Globulin 
and Fibrmogen— a globulin Under the influence of various faetoi s 
when blood is shed tho fibrinogen becomes changed into a stnngy 
tough insoluble substance — Fibnn— which forms the clot It is 
posable that tho chief cause of the clotting is the breaking down 


of white colls, with the libeiatiou of a substance whicli may bo 
called Fibrin /ymiii 

Tho Plasma con tains, in addition to* the above pi oteids (1) A 
small quantity (about 0 16 per cent ) of glucose, paitly free and partly 
in organic combination, piobably as jecorm , (2) a small quantity 
of fat, varying m amount with tho character of the diet, hut picstnl 
oven in staivatioii , (3) tiaces of vaiious, moie oi less siiiiph, com 
binations of nitio^en, the losult of tht disintegration of the tissues 
and (4) various uiorganic salts, ol whith the most abundant is 
chloiide ot sodium, 1 ut the most impoitaiit aie the phoc^phate and 
cai bonate of soda When caibonic acid is not being poured into 
tho plasma fiom the tissues, the scxla is all taken upYij ])hosplioii( 
acid to form Na 2 HP 04 , but when carbonic acid is in abundance, it 
takes up a ceitain quantitjr, and biciibonato of soda is formcxl 
The way in which tho carbonic acid is (aiiicd fiom the tissues 1o 
tho lungs IS considoicd uiidti Resii ration As to ilit souicc 
of the constituents ol the plasma (i ) The watii is usually 
ingested but when it is witfiluld, it is derived by tho jilasma 
from tho tissues in which it has been sUucd (ii ) The jaotcids 
are pnmanly cleaved tiom tho food , but whotlur the ntj)tom 
formed dining digestion and taken up by tho white cells is hbciatcd 
as albumen oi globuhii, oi as both, is not known although 'vaiious 
attempts haic been made to show that in starvation it is the 
albumen which is dmniushed But the blood pi oteids aic also 
dciucxl from the tissues, and in starvation jirotcid is cannd in 
the blood from one tissiio to another, c y , fiom tlu skeletal iniisck 
to the heait niiiscle and (in the salmon) fiom the inuschs to tlu 
growing ovams and testes (in ) Iho glucose and lats ait deiivcd 
fiom the food but they may also he dt lived from the tissues in 
which they have been stored (i\ ) The uica and othti nitiogcnous 
substances au derived from tho tissuis (v ) Tlu salts are pnmaiily 
del IV cel trom the lood, but it is also possible that they may bo given 
oil from tissues in which the j have been stoic d e g , the jiliosphales 
stored in tho niusele of the salmon pass to the ovuius and testes 
Iho proteids, caibohydratcs, and fats are used in the uoinishinent 
of the tissues, while llu mtiogeiioiis waste )»rocliuts are cxc tiled 
Cdl'i — Ihe source of tho vaiious blood lells is dcsciiliod undcj 
Anatomy (9th edit ), and tho tlu niistry and functions of the lod 
eells and their pigment below imdci Kksiikaiion That tlu life 
of ihe white eells is shoit, is shown the rajnd ap]>eaianet and 
disapjieaianeo of digestive leucoeytosis Aftei a meal of meat tlu 
leuccxytos in the dog may mereosi 100 pci cent and m five oi si\ 
hours again fall to then noiinal nunibei It is moie diflieiilt to 
determine tho hfo elm ation ot tho ud etll That tluv arc con 
stantly breaking clown, is shown by the eonstant cxcietion of bil< 
jugmeiit and iinnary pigment, which are both derived fiom ha mo 
globin From tlio small amount of these pigments dailj jiiodm eel 
it 18 certain that tho icjd c i Us continue in existence much longer than 
the white cells Whctlu r they bleak down m the general bloexl 
stream or in sp(3eial organs, is not fully investigated Iho salts ol 
the bile acids are [powerful solvents of red cells, and since these salts 
are absorbed from the* intestine, it is piobahlo that tlu solution ol 
old red cells goes on in the iiortal system Evidcnei has been 
adduced that the sjih cn also plays an imiKiitant jiail in tlu jnejcess 
It 13 thiough the lymph that the blood is brought into i elation 
ship with tlu cells ot the body lymph is a eolouiless oi jellow 
fluid, rescinblmg closely tho hlooef jdasnia in all its fymoh 
characters Ite icaction is alkaline It eontains about ^ ^ 

6 jierccnt of solids though tlu amount varus in diflcrent |»arts of 
the bodj About 1 jiti cent is inoigaiiic and about 6 )>c! cent 
oigauie It is tho latter eonstituents wliieli vary ni amount The 
chief organic siibstanecs an tlu proteids In tlu lym])h of tlu 
limbs those amount to about 2 to 't per cent , in tlu lyniidi of tlu 
intestine to 4 to 6 per eent and in tho lymjdi from the liver to 
6 to 8 per cent They are seiuni albumen, sc mm globulin and 
fibrinogen On account of the pic seme ol tlu last lymph clots 
like blood uiidei the influence ot the factors, causing the change 
of hbiiuogen to libnn Tlu lymph m the tissue B}>accs is piac 
tically devoid of formed elements but afte r it has passed through 
lympli tissue it contains leucocytes in greater oi lesser numbeis 
These are c Inofly of the small round nuch ated variety — tho lymjdio 
cytos When tho animal is on a fatty diet, the Ijmph from the 
intestine — the cliylo — is londtrtd milky by the ])rescneo of fat in a 
line state of subeiivision Within the last few years the ongin ol 
lymph has be^eni much studied and it has been shown to have a 
cionblc source — first from the blood, and secondly from tlu 
tissues Heidonham thus speaks of Blootl lymph and Tisnue 
Lymph The former has for long been rtcogni/cd ami it was 
formerly regarded as an exudation from tlio capillary blood vessels 
Ludwig lielievoel that the amount produced depended on the intra 
vascular pressure but the fact that iii the limbs where the blood 
pressure is high, lymph formation goes on very slowly while in 
the liver, where pressure is low, it is very rapid, shows that 
intravascular pressuie alone is not a sullleicnt explanation 
Ileidcnham considered that this absence of rclatioiishii) between 
blood jiressuro and lymph formation indicated that the blood 
lynqih is jircKliu cd by a process of sc e rction by tho endothelium of 
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the veHselu, and, in his opuiion, the increased lymph fomiation 
caused by the injection oi extract ol the muscle ot the crab, by 
proteoscMi kc is due to ail increased activitv of the cndothelmm 
atailiug, on the olhci hand, iKiiuts out that this secretion theory is 
uiiiK cessary, and cunBidcrs that lymph formation is governed, tirst, 
by the varying p( nneability oi the capillary walls in different parts 
of the body, and, secoudlv, by the pressure within the vessels Moio 
lynipli is produced in the liver than m the limbs, because of the 
gi eater permeability of the capillaries The permeability is 
incnased by iigutmg the vitality of the endothelial cells, as 
by mice ting hot water, and, accordiug to Starling, Hoidcnhams 
so f ailed lymphagoguos — i rab’s muscle, proteoses, Ac — act by 
poisoning the vessel walls, and by thus dimmishing their resistance 
to the jiassage outwards of the plasma constituents That lymph 
is formed hy the withdrawal of water from the tissues, is shown 
hy the micction into the blood of substances of high osmotic 
Of j 111 valent such as sugar, neutral salts, &c This causes not only a 
dilution of the blood, from the passage of water into the vessels, hut 
also an increased formation of lymph, which must of course come 
from the tissues Substances wluch thus produce an mcreased 
lymph flow Ht idenliain lias called /hssiu Li/mphcu/oyiu t 

(’ Sup2)lt/ of Matter ami Emrtjy rtqmied hy the Tismies 
The supfdy and intake of oxygen are dealt with under 
III- HI iiiATiON, and the Hoiirccs fioni which the necessary 
suiiply of firotcids, fats, carbohydrates, and salts are pro- 
cured m the various food stuffs are considered m the 
article J)iFi Fries Before these foodstuffs are available 
they hive to iindoigo lertain prejiaratory jirocesses, either 
outside the body by cooking, or in the alimentary eanal 
by digestion, the processes of which are very fully dealt 
with in the 9th edition (see Nutrition, vol xvii ) 

One of tlio most striking results of recent work on 
digestion lias lieon to emphasue the inifiortance of the 
D! Mi! secietion as the essential digestive 

fluid The salivary glands may 1x3 cut out with 
out causing any cliange in the health of the animal, and 
the stomach may be excised without the individual mam 
lesting any marked distmbance, but exclusion of the 
fiancnatu secretion fiom the intestine causes great altera 
tion in the digestion of all classes of food stuffs 

The othei mam advances have been m the elucidation 
of tlio influence of the nervous system on the gastric and 
pant u atie secretion and the more complete working out 
<jf flu stagtis of the (hemical changes in the food stufts 
wluch constitute digestion, and of the tourso and dm a 
tiou of digestion in various parts of the alimentary eanal 

jVrnvr of DiqtHtion —Paw low, by (iivuhiig the (esophagus in the 
(log and bringing both divided ends out in themde, was able t<» 
allow ibt animal to food without the food roaehing the stomacli 
lie showed that this “ pseudo focHling leads to a free flow of 
gastric juicc Tliis relit \ flow is brought about hy the vagi, since 
it oc( urs after sec tion of the splanclinics but is stopped by section 
of both vagi Stimulation ot the lower end of the cut vagus hy 
slow induction shocks hiiiigs about a flow of gastric juioo after a 
somewliat pioloiiged latent period That the vagus is the sem tory 
mive ot the pancreas as was iiidKatcxl by tlio investigations of 
ol(br jibysiologists has been also more clearly demonstrated by 
Paw low hv the method of stimulating some days after section 
Stimulation of the central end ol the t iit vagus, oi of the lingual, 
bungs about a uflev secretion, but as shown by Pojuelski the 
vagus also < outams ofloront iiihibitoi^ fibres, so tliat it has a double 
action in the ]|«increatio centre 

< ou7't( of OdHtric Dujiation — Niinioions stndus of tlio course of 


< 

-i-O. 

- J n. 




1 

t: 

t 

D 



t 

• 

E 


tM'i 



bliijiiSiii 



\ 2 3 4 3 6 HRS 


Diagrram llluBtrating the eoume of Gastrir Digestion in Man A Holids 


[nutrition 

gastnc digestion m man have been made by removing the contents 
of the stomach at various wnods aftei a meal by means of a soft 
rubber tube The result of these studies may be tabulated in the 
foregoing diagram The stejis by which the complex proteid 
molecules taken in the food are in tlie stomach broken down into 
the simpler peptone molecules, have ai rested the attention of several 
( hemists, some of whom have increased rather than dispelled the 
obscunties surroundmg the problem Neiimeister, however, shows 
that the piocoss may be divided mto the following stages — 

Native Pioteid 
Syntonin (Acid Proteate) 

Pioto pioteose Heteio piotcose 

Deutcro proteose 
Peptone 

Tliat a splitting of a large into smaller and smaller molecules 
takes place m the process, is shown by the pioportion of metallic 
salts combming with these vaiious bodies Iho molecular weight 
ol sucli a native proteid as egg albumen is probably no less than 
15,000, that ot its proto proteose 2400, and ot pcjitone 400 llius 
six peptone molecules w ill be yielded by one ol pioto proteose It 
apjwais that the hetero proteose moli cult is about live oi six times 
tht size of the molecule of proto pioteose 

rurd/iN(/ of Milk —llie way in which milk is clotted by the 
gastric’ juico has been coiisideiably elucidated It lias bee'll shown 
that ttie casein occurs in milk as a neutral lime salt, and that 
a mineial acid splits this, taking the lime and causing the casein to 
hi piecipitatod Hut uiidei the action of i ennui, in neutral oi even 
111 faintly alkaline solution, a lime salt of mi a casein is set free, 
with a small amount of ‘whey albumen^ lias salt ot para 
casern IS insoluble and hence it separates as the curd If lime 
salts aie preciiutated, the preness cannot go on Tht jtaia castiii is 
acted on by pcjism and liydrochlonc acid, and is cliaiigcd into 
)»rot(oso and pai a nuclein, which veiy slowly splits mto jiiotooso 
and jmia uuclou acid containing phosphoius Tht rcnnin or 
milk curdling zymin of the jiancreatic juice has a somewhat 
jicculiar action It foims a gianular precipitate at the body 
ttm|>Lratuio which changes to a coheiont curd when the milk 
IS cooltd The process is not jm vented by the prec natation ot the 
lime salts with oxalate of potash The tuie chemical nature ot the 
)»recipitate has not be en studied 

Pmicreatie Sphttimj of Proteida — It has for long been known tliat 
jiancrcatic juice has a more jirofound action on proteids than the 
gastric jiiicc , that it docs not meiely loducc tliem to the siiiijdist 
protcacl mole mile — }>ej>tonea— hut tliat it breaks tlitsc down into 
yet simpler molecules For long only two of these c-ombinaticms, 
leiicin and tyiosm were known, but it lias now been asurtaintd 
that these bodies may be classiticd as follows 
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The main interest of this doconijKisition is the light it tlirows iijion 
the constitution of tlio proteid molecule, neaily all the denva 
tives being aniidogon compounds 

Intestinal Secretitm — Investigations have jiroved that the great 
chemical action of the intostmal secrc tiou is to c onvert disacchands 
into monosacchands Thus maltose is changed to dextrose, cane 
sugar to dextrose and Ineviilose Apixirently, however, lactose is 
not split, although it undoubtedly is split liefore it passes into the 
blcKKl The secretion has also a slight diastatie action , but as this 
IS possessed by all secretions containing mucin, and by nearly all 
the tissues it is of no special imiiortance 
Bile — The flow of bile, which begins m mtra uteniie life, 
persists throughout life, even during nrotracted starvation , ancl 
while the taking of food me reases it, the increase does not reach 
Its maximum for many hours In these resjiects it differs from 
the other secretions poured into the ahmentaiy canal In man 
the amount secreted per diem is probably about 800 c c with 
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about 15 grma. of solids Although the secretion of bile is not 
immediately connected ^ith the taking of food, it is influenced 
by the character oi the food The most marked increase in 
secretion follows a x>roteid diet, the next most marked a fatty diet, 
the least marked a carbohydrate diet Bile may leave the liver as 
it IS secreted, oi it may accumulate in the bile passages and gall 
bladder, to be exiielled afterwards, ior this reason the flow is 
\oiy irregular, and is influemcd by such factors as the piessure of 
the visceia upon the livei and the reflex stimulation of the nerve 
passing to the muscular walls of the bile passages 1 he slight 
increased flow of bile immediately aftei the ingestion of food is 
due to this expulsion of bile 

The older analyses were made on bile taken from the gall bladder, 
where it appears to be concentrated from the absorption of water 
Yanous observations have now been made on bile escaping from 
a fistula, and these show that the percentage of solids usually given 
IS too high In sue h bile the solids amount to between 1 to 2 0 
|)er cent , the inorganic solids being about 0 6 to 0 8 per cent The 
salts of the bile acids are about 0 4 to 0 8 tier cent , and are by far 
the most ini 2 K)i taut organic constituents 1 hat the salts are formed 
in the liver colls is demonstrated by the fact that when the liver is 
excluded from the emulation and the bile duct ligatured, they do 
not appear in the blood In man the chid salt is glycoiholate 
of sodium , the acid of this salt splits into amido acetic a( id and 
•diolalic at id In dogs, tauiocholate of sodium is the chief salt, 
and the taurocholic acid yields amido etliaue sulphuric acid and 
diolalic add (p 726) Both, tlieiefore, aic anudogen tom pounds 
These salts must therefore bo derived from tin protcid coustituents 
of the tissues or of the food 

The pigments of the bile are iron free, and an den\ed from 
the hseniatin moiety of the hromoglobin molecule They aie 
formed in the livei cells, exclusion of the liver from the 
c,irciilation iirevoiiting then apjiearance Not only ean the 
liver cells form tliose jugnients, but tlity tan take them, as 
well as other pigments, fiom the blood and extute them 
Cholestorm, the important constituent of most gall stones, is 
foimod within tlu liver, and not merely excreted by it The in 
Mstigations of Naunyn have led him to the conclusion that it is 
derived from the breaking down of the colls in the bile passages, 
and not fioin the liver cells The fat and Iced bin are apparently 
derived from the fats and lecithin always present in the liver 
tissue 

Tlie action of the bile in digestion is of small importance, and its 
<ixclusion from the intestine does not seem to have a ]>ic)udie]al 
effect, either on me n or on animals Its main, if not its only, 
digestive function is to act as adiuvant to the pancreatic juice 
It dissolves the fatty acids freed by the fat splitting zymiii and 
thus assists their alisorjition J^or tins reason exclusion of bile 
fi om the intestine maikedly diminishes the absorption of fats, 
about 20 j)ci cent escaping Bile, indeed, is not so much a 
digestive secretion as an excretion This view is confirmed by the 
following facts — (1) The small importance of bile in digestion 
(2) The presence of a jiigmcnt, the result of breaking clown of 
liasinoglobin (3) The chemical nature of the acids, indicAting their 
origin from the cloconi]) 08 ition of jirotcids (4) The secretion of 
bile before birth and during starvation (5) The absence of any 
immediate rclationsbij) of bile societion to the ingestion of food 
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Micro organisms in Digestion -^The micio organisms of the 
alimentary canal have lieen extensively studied A \eiy large 
number of bacteria aie swallowed in the saliva and with the food 
How far then passage downwaids is checked by the leucocytes 
which arc ^toured out into the saliva from the lymphoid tissue of 
the tonsils, has not been dclimtcly settled, but it is highly 
probable that it is so checked When the stomach is reaclieci, 
the organisms swallowed with the food continue to act, and llniis 
sugar 18 changed to lactic acid, but when lice hydrochloiic 
acid apjHars, the growth of nearly all oiganisnjs is cliecjkocl, 
while some — t g, the comma bacillus of cholera — aie dcstrciyed 
Most of ilic oigamsms i>ass on into the intestine , and as tlie 
free hydrochloiic acid becomes combined and neutralized, tlie 
acid forming organisms again become ac live and proceed to split 
up sugar, setting free lactic, acetic, and otliei acids, and so, by 
keeping the contents of the small intestine acid picveiit the 
growth of putrefactive organisms Under normal conditions the 
alkalis formed in the intestine graclually ncutiah/e the acids 
jiroduced , and by the time tlie large intestiiit is reached, the 
putrefactive organisms aie abk to glow and to split up the iiro 
teid molecule to form various aiomatie bodies such as tyiosin, 
indol, scatol, Of the oiganisms of the huge lutestiiie, the 
bacillus coll conimunit is bv fai the most constant and most 
abundant The theory has been advanced that these organisms 
play an imtiortant jiart in digestion but by }nocunng fatal 
^inca jugs directly from the uterus with ast jdic jirt cautions and 
fteding them on sterilized food, it 1ms been shown that micro 
organisms m the intestine are of secondary imjiortanc e 

Absorption of J^ood — Tlie jioitions of the focxl winch arc to lie 
used in the metabolism aio absoibod from the alnnoiitaiy canal 
As a result of digestion, the thuc jiroxmmte jinncijihs of the 
diet are changed — the cai bohydrates to monosacc hai ids, chiefly 
dextiosc, the jnotcids to jit^doncs, and the fats to soaps, fatty 
acids, and give erm Absoi plion does not occui nmfoimly tliroiigh 
out the canal Thus, wink sugar and pnjitoncs arc absorbed fioiii 
tlic stomach, water is absoi bed only to a small extent That 
absorjition is not due mcKly to a jiroccssof ordinary diffusion or 
osmosis, IS clearly mdicatcxl by many facts Heidciiluiin has shown 
that absorjition of water fiom the intestine takes jilact much inoie 
rapidly than diflusiou tlnougb a dead nicmbraiu The nlative 
rate of absorjition of diffcitnt sulistancts does not follow the law of 
diltuBion ( iTubler s jicjitone jiasscs more « asily tin ougb tlu iiilc stine 
than glue 080 but gbuose jiasscsmort readily tbrougli jiaiclnneiii 
jiajicr, while sodium suljilmU, which is moiccliflusiblo than glucose, 
IS absorbed mucli kss leadily Again as shown by Rcid an animal 
ean absorb its own scium under conditions m which filtration into 
blood capillaries or lac teals, osmosis and adsorption, are excluded , 
and this absoi jition is stojijied oi dimmislud wlieii tlic cjutliclmm 
is removed, injured, oi jioisoned, in sjiite of tlic fact that rcnio\aI 
must mcicasc the facilities for osmosis and filtration 

There are two cliainiels of absorj[)tion fiom tlie alirnentaiy canal 
the veins which run togcthei to foim the portal vein of tlu liver 
and the lymphatics wlntli luii in the mescntciy and, aftci juissing 
through some lymjih glands enter a retepUu nivm chyli in fiont of 
the veitcbial column iiom this the gicat lymjili \cssel, the 
tlwracic dnclf leads uj> to the junetion of tlu left Hubcla\inii and 
innominate vein, and jxniis its eontents into tlie blood stre im 
Wink jieptones aic forme cl fioin jnotcicls by digestion they 
nnelorgo a change in the iiitestinal wall be foic i>assing to the tiMsucs 
It 18 jiiobable that they aie taken up by the leucocytes of the 
adenoid tissue of the wall of the alimentary canal, since under a 
jirotoid diet these increase m number and stream away in the blood, 
to produce a digestive Icucocytosis By breaking dow n in the blood 
stream tliey jirobably se^ free tlie jiroteids for use in tlic tissues 
When an excess of proteids is taken in the focid, it is biokcn down 
in the lining mombiani of the gut its nitiogcnous j>art fonning 
aiiimoniu conipouiids Its nc ii iiifiogciious jiait may yield caibo 
hydrates, since a jnotcid dut leads to the accuniiilation of 
glycogen in tlu hvti Tlie ammonia conijiounds aic carried 
to the liver and thoic Lhanged to urea, and excreted as such, 
and thus the entiancc of an excess of nitrogen to the tissues is 

S I evented It has been jiointed out that gastric juice does not 

issolve the ^ihosjiho jirotcids, but that they are dissolved by the 
jiancreatic juice The jihosjihorua is undoubtedly absorbed m 
organic combination, but the mode of absoiption and ibo channels 
by which the* blood stream is reached have not been investigated 
though the chief raonosacchand formed in digestion is dextrose, 
others are also jiroduced — fiom cane sugar leeiulose, and fiom 
milk sugar galactose as well as dextrose All these aie absorbed 
in solution, and are earned away in the blcKid by the jiortnl vein 
It was for long thought that the fats are absorbed as a fine emulsion, 
but the most recent investigations seem to indicate that, after be mg 
split up into the comjxment acids and glycerin they jiass, as soluble 
soaps or as the fatty acids soluble m uie bile through the borders 
of the intestinal epithelium Here they ajijiear to he again con 
verted to fats by a synthesis of the acid with glycerin, and as fine 
fatty jiarticles they are passed on from the c ells, through the lym jih 
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tiHsuo of the villus, into the dlmtral lymph vesaels, and thus on 
through the thoradc du(t to the blood stroam Unlike the pro 
teids and carbohydrates, they an not carried directly to the 
liver 

The food thus absorbed may be used immediately as a source of 
< norgy, either loi the construction or reconstruction of tissues, or 
- for the production of mechanical work or heat Or, on 
h d other hand, it may bo stored foi future use m the 
mbMorbta storage takes place chiefly in thioo situa 

tions (1) hatty tissue , (2) Muscle , (8) Liver 

1 Stfn’fUfe in tatty Tinmes — In most mammals the chief storage 
of surplus food IS in the fatty tissues That the fat of the food can 
he stoiod in tliern is shown by the fact that the administration ul 
fats different from those of the body loads to their appearance in 
those tissues h lU aie also formed from the carbohydrates of tin 
food B ceding cxiicrimonts upon pigs and other animals have 
definitely proved that suga^ foods arc changed to fat in the body 
and stored m that form in fact, the conversion of cheap caibo 
hydrates into the more expensive fats is the basis of the profits of 
the gra/ier When it is remembored that as much energy is stored 
m a ]>oiind of fats as m two pounds of carbohydrates, the advantage 
<jf tins conversion becomes manifest Theic is good t videnco that 
111 excessive protoid feeding the non nitrogenous pait of the proteid 
molecule may be stored as fat It lias been luaintamod that 
the evidence in favour of the formation of fats directly from pio 
teids is unsatisfactory but since jirotoids do yield carbohydrates, 
and HiiK e caibohyd rates foini fats, it must be admitted that jirotoids 
may be a scurf e of fats 

2 ^Storage in Musdr Some animals, as the salmon, store fats 
within their muscular fibits, but in mammals such a storage is 
limited in amount 1 he salmon also stores sui plus protoid material 
m the muse les, aiifl mammals too appear to do the same How far 
u passive stoiagu may occur is not Known, but feeding ex}K3rimontK 
on mammals indicate that only a small amount of proteid can bo 
occunuilatefl On the other hand, the cxiKjnoiice of athletic tram 
infj shows that the muscles may be enormously increased by 
building up the jirotoid of the foocl into their protoplasm 

8 Storwfe in thr Liitr —The liver is the chief storehouse of 
( arbohydratos in all animals, and of fat in some — e q , the cod 

It IS a matter of interest that the livei develops as a digestive 
gland as a couple of divertitiila from the embryoiiie gut But 
Action ot f(»tal life it comes to have important relation 

11 ^^^ ship with tlie blood going to nourish the body from the 
jilaccuta Ihe vein bunging the blood breaks u^» into 
a senes of uinillaries in the young liver, and in those capillaiies for 
a < onsidorable time the development of the red cells of the blood 
goes on boon the liver begins to secic tc bile, while animal staith 
and fat begin to accumulate in its cells (riadually the lormation 
of red cells stops and the mass of liver c fdls be c ome laigur in proper 
tion to the capillaries As the fetal intestine dc velops, the vein 
bringing blood from it — the portal vein — opens into the c^jullaiy 
network of the liver, so that wlic a at birth the supply of nourish 
mont from the placenta is stopped, the liver is still associated with 
the blood bringing nutrient niatciial to the tissues 

Claude Beniai cl disc overcul that there is a constant formation of 
sugar III the liver Bvon when an animal undergoes a prolonged 
fast, the amount of sugat m the blood on account of this constant 
su]iply doc s not diminish In starvation thc^ro arc only two possible 
souices of this glucose— the fats and the protoids of the tissues 
That fats can be changc^d to sugar m the liver was inaintamed by 
Sec^gen as a result of experiments in vitro^ but liis results have been 
c|uestionod by subsoc]^iieiit iiuestigatois That protoids are a souico 
of sugaiy substances is show ii by the ac cumulation of a starch in the 
liver in animal*} led upon piotoids , it is therefore probable that in 
starvation the protoids of the body arc broken down and their 
lion nitiogeiious j>ait clianged to sugar Not only does the liver 
manufacture sugar for the tissues in Htar\ation, but when the sujiply 
e»f sugar is in excess of the demands of the tissues, it stores it as a 
form of glyeogon, and gives it out as sugar as this substance 
18 rocpiiic d On a caibohycliatc diet the ae cumulation of glycogen 
in the liver is vny greiat but oven on a proteid diet, in dogs at 
least a smallc r ac c unmlation takers plac e The observation that 
various monosac c hands are stoied as thc^ same foim of glycogen, 
sliows that the y must hrst be assimilated by the liver protoplasm 
and thou c onvc itecl into glycogen The mode in which glycogen is 
again c hanged to sugar is more doubtful The fact ‘that the liver 
after tieatni out with alcohol can cliange glycogen to glucose, has 
induced some jihysiologists to believe that it is by a zyniin that 
this conversion goes on during life But there is consideiable 
evidence against this miw ami it is possible that the conversion 
results from chemical changes in the Iner protoplasm, which are 
controlled by the nerves of tlie hvei If too much sugar tiassos 
fiom the livoi, or if the tissues do not use uji the sugar produced, 
it ^pears in the urine, and glycoturui oci urs 

Ijiough the fats aic not carried directly to the liver, like proteids 
and carbohydrates, they are stoiod in largo amounts in the liver of 
SOUR animals, e q , the cod among fishes and the cat among mam 
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roals It apiiears that animals which have httlo power of storing 
fat generally throughout the muscles and other tissues, have a 
marked ca]>acity for accumulating it m the liver Even m starva 
tion the fats do not disappear ironi the livei, and throughout all 
conditions of life a fairly constant amount of leoithm — a phe^horus 
and nitrogen containing fat — is present in the liver cells Inore is. 
good evidence that the lecithin is a stepping stone m the formation 
of the moic complex nuclein bodies of living cells , and it is possible 
that, in the formation oi lecithm m the Ever by the synthesis of 
glycenn, fatty acids, phosphoric acid and choliii, the first steps m 
the construction of the nuclem are earned out It this is so, the 
fat ul the liver may play an imx>ortant jfiait m retaining and fixing 
phosphorus in the body There is some evidence, though not con 
elusive that the livei lats may bo formed Irom carbohydrates 

Along with the intestinal wall, the liver regulates the supply of 
proteids to the body Study of the chemical changes in muscle has 
shown that the waste of proteid is normally small m amount, and 
that a groat |Nirt of the nitrogen is capable ot being used agam if a 
supply of oxygen and carbonaceous matonal is forthcoming Hence 
the demand ior nitrogen in the muscles is small , and ior this reason, 
apparently, any excess of protoid m the food is decomposed to 
ammonia compounds m the intestinal wall, and these are built 
into urea in iho liver, to be thus excreted After the splittmg of 
the nitrogenous |>ortion, the liver has the furthei power of turning 
the non nitrogenous part into sugar, and either sending it to the 
tissues or storing it os glycogen How far it is also able to iierform 
the initial splittmg of the proteid molecule has not been determined, 
but that it (iin manufacture urea fiom pioteids without the co 
operation of the di^ostm}^ intostinal wall, is indicated by the con 
stant production ot urea in starvation With one ^cial proteid — 
hccinoglobm— the liver has important relations The hamioglobin 
breaks down, and the proteicl jmrt, which constitutes about 9G- 
{Hjr cent oi its weight, is fuithcr decomposed, and its uitiogen 
excrotoii as urea w hile the pij^nentod liafmatm portion is depnv od 
of its iron and excreted as bilirubin 

The functions of the livei at» logards the general metabolism 
may thcrefoio bo sumrnaii/ed thus — (1) It legulatos the supply of 
glucose to the body, (a) by manufacturing it from proteids wlicn 
the supply of eaibohydiates is (ut off, and (6) by stoiing it as 
glycogen when the supply of carbohydrates is in excess, and after 
waids giving it off as required (2) It regulates the supply of 
proteids to the body, along with the intestinal wall, by decomiiosmg 
any ext ess and mving off the nitrogen as uiea, Ac (3) It regulates, 
in many animals at least, the supply of fat to the body by storing 
any excess (4) It re^jnlatos the numbei of hcemotytos by gottxng^ 
ria of waste hiemoglobm and retaining the iron for further use 

I) Excretion 

Though our knowledge of the various stages of the 
catabolism of protoplasm is defective, the end products 
arc fairly well known Tiiese are excreted from the 
body, sometimes in the form in which they leave the tissue 
producing them, sometimes vfter further modification 
The carbon dioxide and water formed in the tissues are 
excreted by the lungs (see Hespieation, below) and by the 
kidneys and skin without further change The creatin of 
muscle is dehydrated to crcatmin in the kidney before 
lieing excreted in the urine As already pointed out, the 
various ammonia compounds are in the liver built up into 
urea or into diureides That ammonia is a source of 
those diureides in birds, is shown by the fact that exclusion 
of the liver from the circulation in these animals leads to 
their disappearance from the urine, and to the a])|)earance 
of lactate of ammonia in their place How far in 
mammals the diureide molecule is derived solely from 
the splittmg of nucleic acid, is not yet definitely known 

The chief channel of the excretion of the nitrogenous waste 
products 18 the kulneys (sec Anatomy) In spite of many in 
vestigations, the dilBculty of fully and satisfactonly 
explaining the way in which imne is produced m ^ 
them has proved insurmountable What is actually known 
may bo briefly summarized — (1) The watery part of the unne 
18 produced by a process of filtration firom the glomerular tufts 
(2) Solids are also excreted from the glomerular tufts, since the- 
fluid m the capsules is alkaline^ and since such a pigment aa 
sulph indigotate of soda has been found in the epithelium covering 
the glomeruli (3) The specific constituents of the unne arc 
seoretM by the epithelium of the convoluted tubules (4) Thct 
convoluted tubules can also secrete water to a very considerable 
extent This has been demonstrated by Munk s oxpenments of 
stopping the secretion of urine from the glomeruli by section of the 
cord, and then injecting caffeine, urea, Ac , and producing a flow of 
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orme from the tubules But the old problem, whether any water 
or solids are reabsorbed m the tubules remains unsolved, though 
it must be admitted that nearly all the evidence which appears to 
support this view equally supports the other view, that the unne is 
changed m the tubmes by tlie addition of solids The very high 
osmotic eqiuvalent of the urine as oomi>ared with that of the blood 
plasma is oertamly opposed to the view that there is a passage of 
water from the unno to the plasma, for to bring about such an 
absorption the cells would have to do an amount of work so 
enormous that it is impossible to conceive that they accomplish it 
The acid reaction given to the urine m its passage through the 
tubules may equally well be explained by me absorption of its 
alkaline constituents, or by the addition of such acids as phosphoric 
and sulphuric acid Poihaps tlie only experimental supi^it for 
this idea of absorption is to bo found in the obsoivation of Kibbert, 
that removal of the medulla leads to the pioduction ot a more 
watery urine Hut some experiments by biancis Boyd ha^e 
yielded results which do not corroborate those of Ribbort 

In connexion with the action of the kidneys, a very cuiious 
observation has be on made by Rose Bradiord that if, after one 
kidney has been removed irom the dog, jiortions of the second aic 
cut out, an increased flow of urine takes place while if only about 
one sixth of the total kidney substance is left, not only polyuria 
but an inci eased excretion of nitrogen, lesultmg from a rapii 
dissolution of the proteids of the body, chiefly of the inusebs 
occurs, and the annual dies in a short time In all ptobabilit^ 
this 18 duo to the accumulation of some toxic substance in the 
blood, and not, as has been suggested, to the formation of an 
internal secretion by the knliit y 

The i>hin is a channel ot oxciotion of secondary importance com 
{wred with the lungs or the kidneys By it arc excreted m the 
Otb sweat — (l)Watei (2) oodium chloride (3) Nitrogen 

orrMBMo/ Caibon dioxide (o) Various other substances in 
Mention quau titles The excretion of water vanes with 

the tern pci atuic fi om 1< ss than 500 to juobably over 
3000 c c per diem Of the nitrogen excreted m the sweat, 
about 68 per cent is in the form ot urea, the rest being in thc^ 
form of ammonia The cutaneous excretion of nitrogen may 
amount to between 4 and 5 jmi cent of the renal excretion 
The carbon dioxide vanes in amount it probably docs not usually 
exceed 9 gnus per diem, but under the influence of high tempera 
ture may rise to over 20 grins One special moditicatiou of 
cutaneous excretion is the production of 7nilk In the Otb 
eelition ot this Enoyclopa dia the mode of secretion and the com 
jKxsition ot milk are dealt with The mode of secretion has not 
roe ontly been investigated but our knowledge of the composition 
of milk has boon considerably extended The chief ])roteid, 
casoinogen, is a pseudo nue leo protoid of marked acid character, 
occurring in a neutral lime combination which is not pret ipitatoei 
on boiling But whenever the lime combination is split U]) by an 
acid, the. free coscinogon bteomts ijrpcipilated When acted on by 
the rennet zymin, caseineigen is split up into whey albumen and 
into paid e^emogen, which latter combines with tno soluble lime 
salts of the milk to form an insoluble casein This, with the 
entangled fats, eonstitutes the cuid The arnenint of phosphorus 
in coseinogcu is small — only about 8 per cent After separation 
of the caseiuogon, milk is femnd to contain traces of an albumen 
and of a globulin Phosphorus occurs in milk in two organic com 
bmations other than cjisomogen (1) Phosphocarnie acid, a sub 
stance which splits into phosphoric acid and ramie aeid, which 
according to Siegfried, is leicntical with antipoptonc , anel (2) 
Lecithin It also occurs as inorganic salts of potessiimi, seidium 
and calcium The proportions of phosphorus m these different 
combinations vaiy much m diffoiont animals Tlie subjoined 
table shows that in human milk the greater amount of the phos 
phorus IS organically c ombinod — 


Pn Centaqr of PhoTphoru^ as P 0,^ 



Organic 

Inorganic 

Total 

Pt r Cent 
Orgranii 


PiO, 

I 0, 

PaO. 

1 

Human 

0 04 

0 007 

0 047 

85 

Cow 

0 076 

0 074 

0 150 

50 

Goat 

0 13 

0 16 

0 290 

41 


From the various mucous membranes, hut chiefly from the 
mucous membrane of the bowel, a cei'tam excretion of water, 
mucus, and various salts takes place In some herbivora the ex 
crotion of phosphates by this channel occurs, to the exclusion of 
their excretion oy the kidneys Certain salines given as drugs are 
also got nd of by the lining membrane of the bowel 
The Liver as a channel of excretion has been already considered 

(H N P) 


Chemistry of Animal Body 

The following is au account of tlie chemistry of some of 
the more impoitant substances that occur in the animal 
body — 

A Anastates — Substances w Inch take imrt m 
the constructive (anal^olic) processes in piotoplasm — 

1 Carhohydratt'i - ThtsKi are aldehydes or ketones and dt 
rivatives of those lormod by pol;y meruation and dehydration 
They arc for the most jiart deiived from the inembcia of the 
paraflin senes, containing six e^ibon atoms (he xosos) but deiivat 
ivcs of the pentatoiiiu alcohol (pentoses) hav c bee n den\ cel from 
nucleins The hexose*s are dci ived from tin oc hcxa( lel alcohols 
isomenc with one another- niannitol elukitel, aiiel sorbitol, 
CsHwOg irom the hist the sugai inannoso is furtniel , fiom tlie 
second, galactose, and fiom the thud dextie)he The) ketone of 
niannite is lajvuloso Dextiose, or a body close Ij leSLinbliiig it has 
been prepared synthetically by the polymcn/ation of itirmalelc 
hyde 

The simplest e arbohyd rates constitute the giouj) of mono 
saccharids, of winch dextrose, the siigai of the aiimial body, is 
the most important They are crystalline substances readily 
soluble in water and m hot alcohol, and aio fermented by ordinnry 
yeast, yielding alcohol and carbonic aeiii, and by various inieio 
organisms, eg i\\Q Bac'iUus lactis, giving lactic acids They arc 
readily oxidised in alkaline media when boiled w ilh caustic potash 
they take U]> oxygen fremi the air and become blown freuu the 
dovelojmient eif acids (Mooio’s test) If cupric oxide is picsciit, the 
oxygen is taken from this, and it is leeiuctd to cuprous hyeli ate 
(Trommers and iohlmgs test) With phenyl hyelra/in they each 
foim a crystalline compound, an osa7um, by which their pieseiuc 
IS readily rce oguized 

Glycuroinc acid, COH-(CII 011)^-00011, is closely related 
to dextrose, and on oxidation yiclas the same acid saceharn 
aeid and may be ]>re])ared iiom this by i eduction It does not 
occur fico 111 the body, but is formed under the administration of 
various drugs, with winch it com bints t q , canmhor and a large 
iiumboi of aromatic bodies like htnzoic acid The so eoniiKiunds 
ap])eai in the urine , and Muct many of them aie oxidi/eel wlx n 
boiled with caustic potash they reduce Fehlings solution 

The monosacchands iKilymerize with thc^ loss of water thub— 
C(jHm0e + 0 (jHx 20 ||=C 22 H*H 0 n + IIo0, and disactlmndcs are pro 
ducea The most inijjortant of thise arc cane sugar (dextrose and 
Irovulosc), lactose (dextrose and galactose), and maltose (dextrose 
and dextrose) These rotate the jAsno of jiolaiizcd light to the right 
and break uj) into their component nionobuct hands when boihxl 
with an acid Maltose and lactose arc readily oxidized when 
boiled with an alkali, but cam sugar is not so oxidi/cd 

By further iKilyiiRri/atiou ami loss of water the group of jioly 
saccharids n (CflHioO,) is j»rodueed, which form a stuos of bodio 
commemcmg with substances of very slightly highoi moleculai 
weight than the disacchanels, ami extending up to the vanous 
starches Ac , which have piohablya very large molecule These 
most complex molecules are icadily biol en down by the action of 
acids, &c , and the scries ol bodies intermediate between them and 
the sugars are the dextiiiis formed from staich, and the lavulins 
formca from iimlin In j»hysiology the most important memVicis 
of this group are animal starch or glycogen, and vegetable starche s 
and cellulose 

2 iHit'i - These are c tlie is, formed by rejdaeing the H of tlm 
HO molecule usually of the triatomic alcohol glycerin, by the 
radicals of the fatty acids, which are elcrved by the oxidation of 
the \aiious alcohols of the jiaiaffiii senes The aeid with lb atoms 
of caibon (palmitic^Ci^Hg 0 ) and the acid with 18 atoms of 
carbon (stearic = Ci8H866i) enter into the foimatioii of the fat of 
mammals Oloic arid ( = CihH 340 ), a member of the less saturated 
acid sones is the most abundant aeid in the fat The fats all give^ 
a jieciiliar “oily’ sensation, and leave a characteristic stain on 
various textures They are insoluble in water, soluble m othci, 
chloroform benzene, Ac also in hot alcohol When diasolved in 
hot ale ohol palmitin and stc arm crystallize out as the alcohol cooIk 
111 the so tailed margann er^stals The melting jioint vanes 
according to the fatty acid whuh is present thus olein nit Its af 
5 C palftiitin at 45 C and stearin at about 60 C The oltiii at 
the tenqierature of the human body holds the two other fats in 
solution They aic readily split into glycerin and the chaiaeter 
istic fatty acicf, and these may be broken down into fattv acids 
low er in the senes under the ae tion ofjmtre factiv c organisms, thus — 

CglljOj-fO, =: C«H40 x l-COj-t H o 
Projnonic ac id Acetic acid 

111 tlu body of man and other animals certain fats occur which 
ail cthcis of other alcohols than glycerin Thus lanolin is the 
ether of the monatomic alcohol chofesterm (C 26 H 4 .,OH), which is 
soluble in ether and in hot alt ohol, and crystalh/os from the latter 
in cliaractenstic rhombic plates lanolin whicli occurs m tho 
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action of the sebaceous glands, combines with water and resists 
jmtrefaction in a marked rnaj^ncr Spermaceti is the palmitate of 
cctyl ah ohol, and beeswax the ethoi of cerotyl alcohol with cerotic 
acid Lecithin is a fat in which one molecule of the radical of the 
fatty acid is nnlaccd by jihosphoru acid linked to tnmcthyl 
oxyethyl ammonium hydi oxide (cholin) 


(0 C„H^O 
C,H,{0C„H^0 

I’O^ 






It is soluble in alcohol and other, and swells up in water It 
readily splits up into glyceio ])ho8phori( acid, fatty acids, and 
( holm 

3 J^roteuls — riiose bodies are of unknown ( onstitution, but 
thov contain the elements caibon, hydrogen, oxygen nitiogeu, 
ancf usually suljihur (sometimes also phosphorus in about the same 
poreontago amounts), and give oeitam chaiaf teristu icactions 
They constitute liy far the gi tab i part of the solids ol all matter 
which has been living, and it is for this reas<jn that tin y arc nairud 
IVoteids, or hrst substaiu OH Dudiscl gives the jKreentage com 
position thus — 

c no 0 to nn o 

H () 8 „ 7 3 

N in 4 ,, 18 2 

O 22 8 ,, 24 0 

S 04,60 

The natiiie of tin (.ompounds fottned with metals and the 
diHieulty with whitli tiny dialys( through animal membranes 
iridn ate that the proteid molet ule is very large Drechsel studied 
the magnesia compound of one of tin vegetable proteids, and puts 
the nwleeular weight at 2767, viliilt another investigation of a 
similar (omiMUiiid of oidiiiaiy alhiimen indnated a molei ular weight 
of 14‘lb All that is known ot the cmjnrnal formula is that m 
alhumon it is not smaller than and \oiy^ jicssihly 

the molodile is throe times as largo What the constitution of 
the simplest jiossible ])rotoid inoleculo may bo has not been deter 
mmod Wo know that when the molecule is broken down certain 
piuducts all (oiistaiitly foimed Among tlicse aie Amido acids 
ol tin fatty acid series, hinm (ainido ( apron acid), amido 
adds of the bin/eiie st ries, e q , tyrosin , and certain urtides, having 
SIX (aibon atoms t g , lysatmin Ac ( ording to Kossol, the simplest 
tyj>c of protcnl is to bo found iii a suns of bodies which are linked 
with iiucloie acid in sjarmuto/oa llnse Protamins when decom 
iKisocl take up watei and vieUl tin bases abo^o leforrod to 
They do not however yield the amido acids which aic ckiived flora 
ordinary ])ioteids ana Kossel regaids these as existing m “side 
chains " to the ilemcntaiy pi otamiii molecule Tin pioUids may 
be recognized by a nunilMr of tenU ot which the most geucially 
useful 18 the Aunthoproten loactioii When boiled with mtrn 
acid they decompose, witli tin formation of cirtain aromatic bodies, 
wlinh give a biilliaiit orange colour with aiuraonia 

The ]>rotoids foim a seiits ol jiolyraeri/ation jiroducts ol tlnii 
nimjyltst molecule and the various members of the senes differ from 
one another m then solubility and in ilitir rate of diflusion 

Of the “ simple proteids (ci) peptoim are the lowest members in 
the senes They are very soluble, dialyse readily, aie not coagu 
latcd by beat, and are ue)t proi ipitated from their solution by 
saturation with ammonium sulphate 1 hey jKilymcnze, to form a 
senes of {h) oU osi whieh aie not coagulatcHi by boat and are 
pre ( i])itatod in a saturated solution of ammonium sulphate The 
lower members of the senes those most near the peptones, which 
are not pieoipitated by sodium chloride, aie called the tUviero 
proteo^fH The higher meitilK rs whieliare prcc ijn fated by that salt, 
are the protoproteose^ (c) proteids j on coagulation by heat, 

foim cooqulnted proteids^ and are piecipitated by saturatccl 
ammonium siiljihate They do not itadily dialyse through an 
animal niombiaue When aeted upon by acids or by digestive 
micos theiy break down into proteoses, and linally into jicptoncs 
Two vaneties aie known Alhiinum which are soluble m distilled 
water, and are not so uadily preeipitafed by neutral salts as the 
aecond vanoty and Glohuhm^ insoluble in chstilled water, soluble 
in weak solution of neutral salts, and readily precipitated lyr stronger 
solutions ^ 

The members of these ^arlous groups of proteids tend to link to 
vanous other bcxlies, to foim what maybe called the “combined 
proteids According to the nature of the molecule with which 
they are linked, these may be classihcel into the ffillownng 
groups —(a) Glyeoproteids—s, number of proteids, on treatment 
with acid, yield vanous sugai like bodies, and some investigators 
have thougni that there is a cai hohydrate element in the iiroteid 
molecule. But smee from many of the proteids no sugary substance 
can be iirepared, we must cxmsider that the carbohydrate molecule 
18 simply linked to the proteid, jKWsibly forming what Kossel has 
called a side chain One of the best marked of this group is Mucin, 


the substance which gives viscosity to the saliva {h) Ferro* 
/iro/cic^-^proteids combined with an iron containing molecuk 
The best Iwown of these is the colounng matter of the blood, 
haemoglobin, which consists of about 96 per cent of a globulin 
linkef with about 4 per cent of haematin. (For the chemistry 
of haemoglobin see Pigmfnts, below ) (c) Fhospho proteids — pro 

teids combining with a phosphoins containing molecule—may bo 
divided into two classes NudetnSf where the proteid is linked 
to nuclcK acid, which on decomiiositiori yields phosphoric acid and 
tin punn bases , and Fsendo nudevns^ whi( li on decom (losing 
yiehi a piotcid and a phosphorus containing acid, the lattei readily 
splitting, to yield phosiihono acid but no purm bases {d) Phospho 
ftrro proteids^ in whu h the proteid is linked to both a phosphorus 
and an iron containing molecule, are illustrated by the viteilin of 
the yolk of egg (c) Sulpho proteids are piotoids to which a con 
sidcrable amount of sulphur — 3 to 6 per cent — m loose combina 
tion is attached Keiatin, the substance composing horn and the 
outer layer of the skin is of this natuie (/) Ac^ ami Alkalvne 
Proteids — Acids and alkalis form combinations with proteids, which 
aie of imjMjrtanco in the piocess of digestion 

Two jKtuliai modifications of this proteid groin> do not find a 
dehnito jilace in this classification — (a) Flastin, the substance 
coniTJOsmg elastic fibrous tissue which has all the chai icters ol an 
insoluble jirotoid, but is free from sulphur , and (/3) Collagen, the 
substance composing white fibrous tissue, which may be le 
garded as a combination between a (iroieid and amido acetic acid 
(gly( o( oil) It yields this latter substance iii largi amount when 
heated with an acid Collagem nadily combines with water, to 
foim the well known gelatin and with ( boiidroitmsul()lmric aeitl, 
to form cbondnn the substance of cartilage This acid is a 
coiinMiund of sulphiiiK acid with chondroitin, CjyH«-NOj4, whieh 
dceomjiosLH into aeetit acid and chondrosin and which yulds, on 
further decomposition, glycuronic acid and glycosamin 

B Catastates, the substances formed b} catabolism 
of (iiotoplasm in the body, and not furtlitr ustd by it as 
sources of tnergy 

I jVow Nxtroqrnom Bodies of live Fatty Acid Sines 

1 Cm bon lU oxnh (0 = 0 = 0 ), tlu substance m which the 
greater jwirt of the caibon is excreted in the i x()ired an 

2 Jhattij acids 

Oxalic acid, 0 O 

I, II 

(H 0 C-C~0— 11) 

IS found 111 luino as the oxalate of lime It is chn f 1 > rlcrncd from 
flu oxalates m the food but thcic is some evidence that it is fuimod 
111 prot( id catabolism 

Lactic acid is a hydroxy piopioiiu acid 

H OHO 

I I II 

o__c— O—H, 

I I 

IT II 

It occurs in the animal body in two isomeric forms Ordinary 
lactic acid is obtained by the lactic acid feniientation of sugars 
as in the souring of milk It is a fluid of syru})} consistence and 
is optically inactive Sarcolactic acid is the aeiil formed in 
nuisck It IS a syiupy fluid, which rotates tlu (>laiu of (lularizcd 
light to the light 

p Oxybutyru acid, IT H H O 

I I I II 

H— C— OH 

I L I 

H OIIH 

18 found in tlu uime in starvation, in diabetes, and m ceitain other 
jiathological conditions It is dc lived from the dtcomj»osition of 
juoteids 

Ac eto acetic acid, H 0 H O 

I il I II 

H— C— C— C-C--OII, 

k k 

occurs in the uiino in the same condition as oxybutyru acid 

Aceton (the ketone ot sec alcohol), 

I II I 

H-C-C-C— H, 

I 1 

H H 

(Kcurs in the urine along with the last two in the same ciroum 
stances 

II Nitrogenous Substances not of tlie Benzene Senes 

(1) Ammonia and the Amines — 

Ammonia (NH 3 ) is formed in the tissues and m the intestine, 
probably as the lactate It is constantly present in the unne in 
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small quantities, and its amount is increased under vanoua iwitlio 
lomcal conditions of the metabolism 
Hydroxy ethyl tiimethyl ammonium hydroxide (chohii), 

OH 

CH,v I 

CsH^ OH, 

CH,/ 

IS formed in the disiute^ation of nerve tissues, being liberated from 
It IS a toxic substance Neurine appears also 


the lecithin molecule 
to be loi mtd 


CH« 


OHH 


H 


CHs — 

ch/ 

(2) Jmido Acids — 

Amido acetic acid (glycocoll oi gljcin), 

I II 

Niij- c c— on, 

A 

occius in combination with cholic acid, formmg the glycocholic acid 
of the bile 

Anudo (thyl sulphoiuc acid (tauiin) 

11 H 0 

Nil —d’—i—S— OH, 

I I 11 

H H 0 

ocelli s in cumbination ^Mth cholic acid, fornung the taurocholii acid 
of the blit In the bile acids tliesc aio linked ivith cholic and, 
CjiH^oOg, a substance of unknoiMi constihition 
Disulphuh of amido propionic acid (cystin) 

Nil 


ILC- 


-CO OH 


HjC-i-CO OH 
ijHj 

occurs in traces in unne, and is increased in certain jMithologK al 
conditions It crystallizes iii hexagonal plates 
a Amido caproic acid (leucin), 

H H H H NHoO 

I I I I I II 

-~C— C— C— C— C— OH, 

A A II H di 

18 foinicd in the pancreatic digestion of protcids, and appears in the 
urine in certain conditions It crystallirih in charactei istic oil^ 
looking spheres 

Di amido capioic acid (lysin) is a basic substance, also formed in 
the decomposition of proteids by iiancieatic juict 

(3) Amides — 

Caibainido (una), O 

II 

H^N— C— Nllg, 

IS the chief substance in which nitiogen ls exi rctod in all vertebrates 
except the sauropsida It ciystallires in long prisms, and is vei^ 
soluble m water and alcohol With nitric and oxalic acid it forms in 
soluble salts It readily takes up v atei , to form cai bonate of ammonia 
When heated dry it forms cyanic acid, ON OH, which jiolymenzes 
to cyaniirii acid, C^NflllgOg In the process biuiet is formed 
OHO 
II I II 

HgN— C— N— C-~NHo 

With caustic iKitash and sulphate of copper this stnkes a pink 
colour With sodium hypobromite in excess of alkali or under the 
action of nitrous acid, urea splits into nitrogen, c arbonic acid, and 
water 

By substituting NH for the 0 of urea, Qunmdm is formed 
NH 

II 

HaN-O- Nils 

It does not occur in the body, but is the basis of various important 
substances 

(4) Vrcides are combinations of urea and guanidin with acids 
Oxalunc acid, 

0 H 0 0 

l< I II II 

H N>-C--N— C— C~OH, 
occurs in small traces in unne 


Methyl guanidin acetic acid (ci-eatin, C^HaNjOg), 

NHCHsH 0 

II I r II 

IlaN—C—N— C—O—OII, 

A 

IS a constant c onslitucut ot muscle Creatinin is cicatin wine h has- 
lost a niokculo of water and assumed a img slructuic — 

NHCII 3 H 

11 I I 

C— N^( -11 
ii- ir_c '' o 

It IS a normal constiiuc nt of llu urine, and is ctystalliiic and a 
iKiwerful base 

Methyl guanidin piopionu acid (lysatin) and lysatmm, 
0 aHj 3 N 302 , are homologues of cuatin and crratinin, loniicd from 
proteids in pancreatic digestion 

(5) Ihurexdes arc formed of two molecules of uica linked thiough 
an acid chain The most im|>ortant are the Pm in bases deiived 
fioni a doulilo ling of five caibon and loiii nitrogen atoms, callccl by 
hischer the Pin in Nucleus 

II 

_N_C— N - 

I I 

I I 

~N N— 

\/ 

C 

II 

The hypothetical bond heic IS ac i> he acid — an uiisatuiated ]no 
pionic acid, 

II OH 


01I\, 

OH/ 


C 0 = 0—011 


I 

H 


irom the Punn Nucleus aic derived, aecoiding to the degue of 
oxidation of the acid 
Oxypunn (Iniiovdntliin) 

II 

N=<!3— N— II 

I I 
C=c— c=o 

I I 

N N-H 

^s/ 

C H 
O 

H— N— 0 - N- n 

I I 
C=f -c=o 

I I 

N N II 

\ / 

0 IT 


dioxypurin (xaiithin), 


and trioxypuiin (urie aeid), 


0 

'I 


H = N-C-N-H 

i_C— 1!=0 

I I 

H— N N II 

y 

II 

, o 

By the introduction of amidogcn, ammo punn (adenin) is 
formcel, 

H 


N=(!:— N 

J “ 

C=C-C— NH, 

ll ^ 


C-H 
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and umino oxvpaiiu (^anin), 

NH 





N N— H 

/ 

0-~-H 


Ilyjioxanthiii and xanthiii <Knir in small quantities in unnc and 
in various organs Unc aud a dibasic oc^id (NallO H^U), is a 
Hfdublo rrystalhnc substance wliK h occurs in small quantities, ptob 
ably as sodium cjuadniratos, in the uniio of mammals, and in laigc 
((uantitiPH m the urine of birds aud reptiles In birds, at least, it is 
in part formed in the liver from lactate of ammonia In ]3art it may 
bc» derived from the decomposites of nucleic acid In mammals 
this IS pi obably its chief source Ademn was obtained byKosscl 
from the Tiamreas Giianin is very widely distributed thioughout 
the animal kingdom, ocouiiing in the urine of birds, in the scales 
of hshcH, aud iii many tissues, as the pancicas, livci, &c 
Allantoin is the diureido of glyroxylic ac id 
0 
II 

C— NH 
H~ ( — C=0 

N ll— H 


II 

O 

It IS a characteristic constituent of the allantoic and amniotio 
fluids and of fetal uiino, oec lining also in the uime of the dog 
after the ndmmistratiou of uiic acid and oi nuclcm It ciystallires 
111 small hexagonal jirisins 


in lUiuene Derivatives 

Ben7amido acetic acid (hipputic acid), 

0 II H O 

IS formed by the muon of bonroic acid and amido acetic acid in the 
IkkIv The former is derived fiom the food, the latter is formed in 
the nody from protoids 

Ortho dioxy benzene (pyrocatochin) 



cKours as an ethereal comjiound with sulphate of potassium, 
OH 0(|H4 0 SOjOK Urine containing this if exposed to an, 
especially if it bo alkaline, becomes greenish brouu or almost 
black Wlmn boiled with an alkali, it rcduc cjs cupric hydrate 
Inosito 18 a substance which used to be called muscle sugar, but 
which has probably the constitution — 

OH 

-OH 
-OH 



scatol (methyl mdol), 


II 


and phenol, 


-OH, 



CII3 



are substances formed by the ac tion of putrefactive organisms upon 
proteids in the mtostme Whi n absorbs, each is Imkw to sulphate 
of potassium, the two former after oxidation Thus from iiidol, 
potassium indoxyl sulphate (mdican) is formed — 

H 

-C^C-H 

OK 

Irom scatol the scatoxyl sulphate of potassium is similarly pio 
duced , and from phenol, potassium jihenyl sulphate — 





-0— bOj OK 


Those are excreted 111 the urme Indic^n when oxidized yields 
indigo blue, while the scatoxyl sulphate yields a 1 eddish pigment 
Oxy quinoline carboxylic acid (kynurcnic acid) has probably the 
formula — 

H O 


0 : 


( 1=0 


-N = 


and is a derivative of phenyl 



C— OH 

b— OH 

‘Th’ h 

i -U-H 


^oir I I I 


-H H H 

It occursmtho iinno oAhe dog fiom which it may bo crystal 
lized in long white noodloa by evaporating and ac idulatmg 
a Hydroxy phenyl amido proinonic and ^tyrosiu), 

H0-/\ H 



18 a product of the jiancreatK digestion of proteids w hic h c ryatillues 
in sheaves of small acicular ciystals, whicdi are found in the urme 
111 certain pathologic al c ondiiions of the li\ ti 


Pic mfms 

In this class are grouped, somewhat artihcially, a number of 
substances characterized by givmg, even when piosent m very 
small c^uantitios, to tlie tissue or fluid in which they occur a more 
or less marked coloui The ir chemical nature is, generally 
speaking, little understood TJicy may be divided into lijx) • 
chromes, blood pigments, and the waste pigments of the uimc, 
ftcos and bile 

Lipochromen form a large group of pigments, varying from yellow 
to red m colour, and very widely distributed in plants and animals 
Their name is dun to their fiequent association with fat Iheir 
chemistry has been most caiefuily investigated in the carotin of 
the canot and, according to Ehring, they are of the nature of 
cholosterin fats, but it is very piobablo that other members of the 
senes liavo a different chemical nature Many of these pigments 
are readily bleached by light, and it is probable that the visual 
purnlo (rholopsm) whieh occurs in the outer segments of the rods 
of tlio lotina belongs to this class 

Blootl Pigm nU — The jugraont of the blood, bfiemoglobin is a 
compound ot about 96 per cemt of a globulin with about 4 per 
cent of a brown pigment Hn matin The latter contains iron, and 
has the formula r<4H^N4FoOg It gi\cs a different spectrum in 
acid aud 111 alkaline solutions, and in alkaline solution it can take 
up and give off oxygen By mineral acids the iron nay be 
removed leaving a purplish pigment Hicmatoporphyrm whieh has 
no power of taking up or giung off oxygen This pigment is, 
undei certain conditions formed in the body and excreted in the 
urine It is closely allied to the bile pigments Hromoglobin as 
pointed out in the section on Bfsi iuation, readily takes up oxygen 
to foim two compounds one — very unstable — Oxy hiemoglobin, 
of a bright rod colo ir , the other, very stable of a brown eolonr, 
Methiemoglobin It also forms compounds with othei gases, 
most notably with caibon monoxide 

Waste PiqvirnJs — A 0 / Jhle — The bile eon iu ms a set of pig 
mentH closely allied to hn matoporjihyiin, of which the best known 
IS Bilirubin, the probable formula of which is Cj„H,hN O, but the 
constitution of whn h is unknown It is an 01 ange brow n sub 
stance which crystallizes in rhombic plates and is very readily 
oxidized forming a senes of pigments One of these, Biliverdm, 
CibH,«N 204 has a green colour and gives the characteristic hue to 
the bile of herbivora 

B Of Unne — Our knowledge of the chemical aflBmties of most 
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of these pigments is very deficient We know that normal yellow 
urine may undergo changes m colour on standing, and we know 
that m the fresh condition it does not give any defimte bands in 
the spectrum From this fresh urme a pigment, Uroclirome, may 
be extracted^ a brown hygroscopic substance which gives no defimto 
spectral bands By treating pure urochrome with a mild reducing 
ageni such as aldehyde, another colouimg matter is developed, 
^ich gives a very definite band near Fraunhofer s line i m the 
spectrum This is Urobilm, a pigment which, either in the coloured 
form or as a colourless mateii^ camble of yielding the coloured 
form, 18 present in the urine in healtli in small quantities, and in 
<,ertain pathological conditions in larger amounts It is probably 
identical with the pigment of the fasces, and with the Hydrobili 
rubm (probable formula CjaH^oN^Op which Maly prejiarod from 
bilirubm Uroorythnn is the pink pigment which gives the 
•charaotenstic colour to deposits of urates It is extremely unstable, 
and its chemical nature is unknown Haimatoporphyrm is normally 
excreted m very small quantities m the urine, but in certain ^laiho 
logical conditions it is increased, and gives to the unne a daik 
brown colour Its chemical affinities have boon already indicated 
The following table of the pigments of the blood, bile, urine, 
and fseces, shows their relations — 

Methaemoglobin Oxy hcemo^lobin Carbon monoxide luemoglobiu 

Globin Alkaline —Hnematin— Acid lion con 

I I ^ ‘ taming 

Oxnh/ed Reduced 


Hiematoporphyrin Bilirubin Hydrobiliiubin I 

B.hvordm Ufobihn Mron free 

&c Ulochromo J 

(t> N p) 

III Animal Heat 

Expenenco has long taught mankind that animals can 
\ie divided into two clasaos, the ‘‘ warm blooded ” and the 
** cold blooded The first group, composed of the higher 
animals, mammals and birds, is characteri^sed by the 
possession of a high bodily temperature , whereas the 
members of the second class, which consists of the lower 
inimals, reptiles, amphibians, fishes, and invertebrate 
animals, have a temperature practically the same as that 
of their surroundings This difference is one that can be 
recognized by our sensations of heat and cold, and we are 
conscious that we belong to the warm blooded class Our 
sensations, however, are not an exact guide , we judge our 
own bodily toinjierature and that of other objects from the 
impression of heat or cold imparted to the nerves of our 
skin The temperature of the skin may be low, owing to 
the presence of a smalhr quantity of blood than usual , and 
hence will arise the impression of cold We feel cold 
although the general heat of our body may be jierfectly 
normal A patient in the shivering stage of a fever looks 
cold and feels cold, although his internal temperature is at 
f( ver heat , on the other hand, in the sweating stage he 
perspires profusely and complains of feeling hot at a time 
when his internal temperature may be even below the 
normal point In the former case the skin is cold and 
bloodless, owing to the contracted blood vessels , in the 
latter the skin is very hot and red, with distended 
blood vessels We need therefore a much more exact 
measure of heat, and such we have m the thermometer 
(Thermometry) With that instrument we can compare 
accurately the temperatures of different animals and of man 
m health and disease, but it is necessary that care be taken 
in the selection of the part of the body in which the 
observation is to be made The most suitable parts are 
those which afford a measure of the heat of the internal 
portions of the body, such as the bowel (rectum), the urine 
as it issues from the body, the arm pit (axilla) the groin, 
and the mouth The thermometer should be retained until 
the column of mercury becomes stationary By numerous 
observations upon men and animals, John Hunter showed 
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that the essential difference between the so called warm 
blooded and coldblooded animals lies in the constancy 
of the temperature of the former, "and in the inconstancy 
of the temi>erature of the latter He defined the two groups 
as animals of a permanent heat in all atmo 8 ])heres ** and 
“ animals of a heat variable with every atmosphere ” 

In the following table are compared the internal tempera 
tures of man and some of the warm blooded animals - 



AmijiJs« Knctal 

UanKO of leinpwmtuie 


ItinikraLim 

ill lliullh 


l).^ ( (IXff 1 ) 

l)i« e (Dog M 


/ Man 

17 0 (98 60) 

il! l-il 8 (»7 1-100) 


Horse 

17 9 (100 2) 

ib 1-38 6 (97 -101 6) 


Cow 

S8 6 (101 5) 

37 7-89 b (99 8 10 1 3) 


Sheep 

40 0 (104 0) 

J8 5-41 8 (101 3-107 2) 

Mamnmla . 

Dog 

38 6 (101 'i) 

M 1-39 9 (9s 8-103 8) 


Cat 

38 7 (101 7) 

37 9-39 7 (100 2-103 4) 


Rabbit 

39 2 (102 5) 

37 0-40 8 (98 6-105 4) 


Mouse 

37 4 (99 3) 

30 1-38 6 (97 -101 6) 


^ Monkey 

38 4 (101 1) 

36 9-39 7 (98 4-10 3 4) 


r Common 




1 howl 

11 6 (106 9) 

40 6-43 0 (105 1-109 4) 

Birds 

Pigeon 

40 9 (lOfl 6) 

40 0-42 0 (104 0-108 5) 

i 

[ Spanow 

42 1 (107 8) 



Lower Animals — Since the temperature of cold blooded 
animals varies with and in the same direction as that of 
their surroundings, its determination would be incomplete 
without a simultaneous observation of the air or water in 


which they live 





Anunal 

Ti luperature of 

1 mnppriture of 

Animal 

Surroundings 


l>pg e 

(I)«^ I ) 

Dog 0 

(Deg \ ) 

Python 

24 1 

(76 0) 

15 6 

(60 1) 

Irog 1 

17 2 

(63 0) 

16 7 

(62 0) 

8 9 

(48 0) 

6 7 

(44 0) 

Trout ^ 

14 4 

(58 0) 

13 3 

(S') 9) 

5 6 

(42 0) 

4 4 

(39 9) 

Shark 

26 0 

(77 0) 

23 7 

(74 6) 

Crab 

22 2 

(72 0) 

22 2 

(72 0) 

Leech 

13 9 

^57 0) 

13 3 

(SS 9) 

Locust 

22 2 

(72 0) 

16 7 

(62 0) 


The data contained iii this tabh show tint tluie is 
no constant temperature for the cold bloodc d animals, and 
that some members of the group often possess an internal 
heat considerably above that of their surroundings The 
temperature of bees in their hivf s is often many d( grees 
above that of the air outside, a ft male pjthoii maintains 
a high temperature when she is coiled round Ik i eggs 
during the jieriod of incubation In fact, it is now known 
that there is no hard and fast line between the cold 
blooded and warm blooded animals As the Darwinian 
theory of evolution would suggest, there has been a gradual 
development of the power of maintaining a constant 
temperature The lowt st mammals, such as the marsupials, 
possess a temperature much below that of the higher 
members of the group , thus the echidna has an internal 
temperature of 27 5 (J (81 5 F ), the duck billed platypus 
(OmitlKYrhynchus) one of 32 0 C (89 6 F ) Hibeinating 
mammals, such as the marmot, hedgehog, and dormouse, 
during their winter sleep resemble cold blooded animals 
mammals born m a state of immaturity, naked, blind, and 
helpless — as aie i its and rabbits — resemble cold-blooded 
animals in many resjK eta, and on exposure to even moderate 
cold cannot maintain their temperature at the eonstant 
level characteristic of the adult The chick, i warm 
blooded animal, jiasses through a told blooded stage during 
its development within the egg 

Variations in the Temperature of Man — A careful study 
of the internal temperature of man and of other warm 
blooded animals shows that the heat of the human body 
18 not absolutely constant even in health, but undergoes 
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Bliglit changeB These fluctuations are caused by various 
conditions There is a daily vaiiation m temjierature , 
during the day — the j^riod of activity and work — the 
heat of the body rises , during the night — the hours of 
inactivity and sleep — the temperatuie falls The range of 
this \ariation is about 12 C (2 2 F ), the maximum 
being generally reached about five oVlock in the after 
noon, the minimum about t'wo or three o^clock in the early 
morning 


[animal heat 

Curve the Daily ranoHan in the Temperature of a Healthy 
Man 

Breakfast between Sam and 9am Average mean, 87 OF 

Lunch „ 1pm and 2pm Highest mean, 87 54 

Dinner ,, 7pm and 8 pm Lowest mean, 86 25** 

lea (about 5pm) not regulaily taken 

The causes of this daily variation are to be sought in the 
greater activity of the body during the day, for if the 
temperature be observed m men who constantly work by 
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Hours of activity and work Hours of rest and sleep 



night and slecj) by day, a icversal of the fluctuition is 
found This fact alone would suggest that muscular 
exercise is the important factor in increasing the heat of 
the body This source of beat is generally recognized by 
mankind in cold weather the body is kept warm by a more 
energetic walk, by more rapid and more forcible contractions 
of the muscUs than obtain in summer If this natiiial 
safeguaid against cold be resisted by an effort of the will, 
the sensation of ( old may become so great and inux^iative 
that involuntary contractions of the muscles begin, the 
teeth chatter, and the body shivers and shakes This 
increased muscular activity is accompanied by increased 
chemical changes and a greater production of heat in the 
muscles Thus the injurious effect of cold is resisted 
On the other hand, the athlete knov^s that prolonged and 
violent muscular eftort would raise the temjjcrature of the 
body so much as to cause great discomfort or actual in]ury, 
if he did not increase greatly the loss of heat from his 
body b> discarding much of his ordinary clothing Muscular 
oxercisi eve n undt i these conditions increases the internal 
heat of the body the rectal temperature rises to S8 C 
(100 4“ h ) without causing any distress or discomfort 
This increased heat from muscular woik is most important, 
although often overlooked It is responsible for much of 
the “falling out” and so called “sunstioke” in soldiers 
marching in close oi dei and unsuitable clothing on a hot 
day The imnu dute effect of food is a slight rise in the 
internal temperature of the body Mental work is accom 
pan led by a slight fall in temperatuie, owing probably 
to the concomitant decrease in muscular activity The 
temjierature of the an has little or no effect upon the 
internal heat of the body , in the height of summer and 
the depth of winter, in the tropics with a temiieraturc of 
40 C (104 F) in the shade, and in the Arctic regions 
with the thermometer indicating fiftj degrees of frost, 


the temperature of healthy men is practically the 
same 

Limits compatible with Life — Although the tempera 
turc of warm blooded animals is so constant during 
health, in disease great variations above and below the 
normal occur In men poisoned by “ drink ” and exiioaed 
to cold, the internal heat of the body may fall as low a» 
24 C (75 2 I ), and yet recovery from this unconscious 
condition may follow careful treatment and nuising In 
severe fever the temperature may rise to 45 C (113“ F ) 
without a fatal lesult, but above this point death almost 
invanably occurs In cold blooded animals, however, 
the limits of temperature comimtible with life are wider 
I ishes and frogs may be frozen and still live if they are 
carefully thawed During Franklin’s explorations in tht 
Arctic regions, it was observed that a carp, which had been 
frozen for thirty six hours, was able after it was thawed to 
leap about with much vigour 

Regulation of Temperature — The warm blooded ani- 
mals maintain so constant a temperature under such 
diverse conditions of external heat and cold, that they 
must possess some power of regulating the internal heat of 
their bodies Two processes are comprised, regulation of 
the production and of the loss of heat In cold weather the 
production of heat within the body is increased by greater 
muscular activity and the consumption of a larger quantity 
of food , the loss of heat is diminished by a contraction of 
the cutaneous blood-vessels, the skin becomes pale, and 
thus less blood is exposed to the cold surroundings On 
the other hand, in hot weather muscular activity is less 
marked, less food is taken, and the body is cooled by the 
evafioration of sweat and the exposure of more blood in 
the dilated blood vessels of the skin In man the loss of 
heat is regulated also by the amount and nature of the 
clothes, and many animals develop special coats of fur for 



VA8CULA11 SYSTBM] P H Y S I 

their protection against cold, and shed part of these coats 
on the approach of warm weather The perfection of this 
regulation is shown by the fact already mentioned, that the 
temperature of man and of other warm blooded animals is 
practically the same, whether they are living in the Arctic 
regions with such severe cold as 55 C ( - G?*" F ) below 
zero, or m the tropics with the temperature of the air 59'' C 
{138 F ) The experiments of Blagden and Fordyce show 
that even greater heat can be borne for a short time, if the 
air be dry they remained fifteen minutes in a dry room 
heated to 1 15 -126 C (239*-259'’ F ), in which beefsteaks 
were being cooked by the hot air , they sweated profusely, 
but their temperature was not raised above the normal 

Nervowi Control — The regulation of temperature is 
controlled by the nervous system, apparently by the 
cortical portions of the brain Drugs, such as alcohol, 
morphia, chloroform, and ether, which in large doses 
jiaralyse or depress the activity of the nervous and 
muscular systems, disturb the regulation of temperature so 
much that in some cases the warm-blooded man or 
animal is reduced to a coldblooded condition, cannot 
maintain a constant temperature, and soon dies The 
nervous system controls not only the production of heat by 
impulses carried down the motor nerves to the muscles, 
but also the loss of heat, regulating through the vaso motor 
nerves the diameter of the small blood vessels, and con 
sequently the distribution of blood to the superficial and 
deep portions of the body Further, it controls the dis 
oliarge of sweat, the evaporation of which cools the body , 
it adjusts the rapidity and depth of breathing —an 
important process in the regulation of the loss of heat, for 
the air driven out of the lungs lias been raised almost to 
the temperature of the bod>, and is saturated with moisture 
which has evaporated from the respiratory tract In some 
animals this factor is th( essential one Dogs breathe very 
rapidly, with ofien mouth and lolhng tongue, when they 
suffei from heat , and if this natural means of cooling be 
pi evented, as by a tight muzzle, their temperature rises 
much above the normal, and thiy suffer great discomfort 
ind actual injury 

Sources of Animal Heat — The real source of animal 
heat 18 now known to be a combustion or oxidation within 
the tissues of the body The animal takes in food, which on 
combustion within the tissues of the body manifests its 
energy chiefly in two forms, heat and motion Different 
foods have different values as producers of heat , thus one 
gramme (15 4 grains) of dry meat produces in the body 
ibout 4000 calories, or sufficient heat to raise 4000 cubic 
centimetres (7 pints) of water one degree , similar weights 
of dry sugar and fat yield on combustion about 4180 and 
9400 calories respectively (see the section on Rbspikation 
and the article on Diktetics) A consideration of the 
law of conservation of energy would lead to the conclusion 
that the sole cause of animal heat is a chemical process, a 
combustion of food substances by the oxygen taken in by 
the animal Rubner has shown by prolonged and careful 
experiments that in animal heat this great law is true 
The following values may be given for the heat value of 
the daily diet of an adult man — 

120 grammes proteid x 4000 calones = 480,000 

90 , fat X9428 ,, =- 848,070 

330 ,, carbohydrate X 4182 ,, = 1,380,060 

2, 708,180 calones 

Calculations and experiments show that an adult man 
produces m twenty four hours nearly 3,000,000 calories, 
or enough heat to boil about five or six pints of water , at 
the same time there is a contmuous loss of heat, so care 
fully r^pilated that the internal temperature of the body 
remains constant 
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Richft, /oc cU — Gai AiiiiEi, /oc cU Insects Niwiokt Phih 
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IV Vascular S\stfm 

A schematic representation is given of the circulatory 
system in the accompanying diagi im (For the detailed 
structure sec Ency But, 9th cd , ^o\ xxiv ) 

The venous blood flows into the light auricle principhs 

(RA) from the suixjiior >cna cava and the oftbecir 
inferior vena cava Thf light \c utricle (RV) 

drives through the lungs the blood received from the 
right auricle The right aunculo vcntruiilar valve, oi tii 
cuspid, and the pulmonary semi lunai \al\c arc repicscntcd 
directing the flow of blood m this direction I roni the pul 
monary capillaries the blood returns by the pulmoiiar> veins 

(PV) into the left uincle (LA), and so through the kit 
aunculo ventricular or mitral \al\c into the lettventiiile 
(LV) By the left \entiiclc the blood is driven through tlu 
aortic semilunar valve, ind is distributed to the systcniK 
arteries, and so to the tajiillarics of the various oigans 
and ba(k to the veins The muscular wall of the auricles 
and that of the right \en trick arc, as represented in 
the diagrim, much thinner than that of the left ventiitit 
This IS so, because the cncigy required of the left vciitrich 
must exceed that of the right ventricle, inasmuch as the 
resistance in the systemic system ixcccds that in the 
pulmonary circuit The pulmonary vessels are of gieatei 
diameter, and the circulation through them is aided by 
the respiratory movements The large arteries aie of 
less capacity than the corrcsjKmdmg veins, and their walls 
arc essentially extensile and elastic The pulmonary 
arteries are osjiecially extensile 

The elastic coefficients of the several layers of the coat of 
an artery increase from within out, and thus great strength 
18 obtained with the use of a small amount of material 
Over expansion of the arteries is checked by an external coat 
of moxtonsile connective tissue The elasticity of a healthy 
artery is almost jierfect, while the breaking strain is very 
great and far above that exerted by the blood piessuie Ihe 
small arteries and arterioles are essentially muscular tubes, 
and can, under the influence of the central nervous system 
vary considerably m diameter The “tone” of these 
vessels also directly dejiends on the quality and pressure 

S VII — 92 
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of the blood The arterioles open into the capillanes, and 
these are so numerous that each organ may be regsmled 
as a s^ionge full of blood The skeletal muscles and the 
mascular walls of the viscera at each contraction express 
the blood within them, and materially influence the cir 
culation The whole muscular system, as well as the heart, 
must therefore 1 x 3 regarded as a pump to the vascular 
system The capillary wall is comiK> 8 ed of a single layer 
of flattoned cells, se^iarating the blood within from the 
tissues without Through this layer, which, is of extra 
ordinary tenuity, there takes place an exchange of material 
[ K. tween the blcx^ and the tissues, an exchange which does 
not exactly follow any of the known laws of filtration, 
osmosis, or diffusion, but deiiends on the physico-chemical 
conditions which charactenze 
the living state of the cells 
These conditions still await 
elucidation The capillaries, in 
spite of the extreme tenuity of 
thou walls, (an, owing to their 
small diametei (ila mm ), with 
stand moic than double the 
blood ]>ressurc prodiK od by tlu 
systole of the heart (The cii 
(ulai tension o(pmls the lateial 
pressuic multiplied by the 
i*adiUH the longitudinal tension 
is equal to half this jiroduct ) 

The veins are of larger calibre 
than the corresixiiiding arteries, 
and have tough and inoxtensile 
walls Their walls arc musculai , 
and contract on local stimula 
tion There is no clear evidence, 
i X( opt in the case of the portal 
vein, that tho veins in directly 
conti oiled by the central nervous 
system The veins an not, as 
a 1 ulo, distended with blood to 
their full potential capacity 
The latter is so great that tho 
whole blcKKl of the body can 
collect within tho veins 
The heart and lungs arc placed 
Dvithin tho thoracic cavity (T), 

f uZ SCHBMB OF TUB OIRGULATION OP TUB 

the floor of which is formed by rmod in man, standing rnblt 
the muscular diaphragm (D) , Tub vbnoijs sybtbm is stipplxd 
. 1/. ^ 1 1 ' 0 rigid cranial wall N muscles 

lilt heart IS itself enclosed m a and cutaneous wall of neck 

tough inextenRile l>ag, pe, i Li‘S«ur^.n of .ISZS.n'' 
raiduim (F), tho function of D diaphragm L muscles and 
which IS to check over-dilatation TOri«rtSlum^*AO,^ttorta''*s v c. 
of the heart The iierieardium PV pwrtai 

l)oars to the mus( ular wall of the or legs ra la, right and left 
heal t tho same relation as the Jentndes^'^ * 
loatlicr rase of a football does 

to the bag within Tho abdominal organs and blood 
veasels are oncompissed by the muscular wall of the 
abdomen ( V), ind may be regarded as enclosed in a sphere 
of muscle Above us the dome of the diaphragm (T), 
and lielow the basin like levator am, closing the outlet 
of the ]:>clvis, m front are the recti muscles, ^behind tho 
quadrati lumborum and the spine , while the oblique and 
transverse muscles complete the wall at either side 
The brain is enclosed in a rigid and unyielding box of 
Ixmo — the cramitm, while the limbs are encompassed by 
the extensile and, m health, taut and elastic skin 

If the vascular system were formed of wide tubes, free 
from constrictions, < 3 ach systolic pulse wave would travel 
with so groat a velocity that the whole system would 
reach the same pressure before the next systole of the 
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heart occurred. This is not so, for the fnction of the 
blood flowing through the artenoles prevents it from 
passing through with anythmg like the velocity of the 
pulse-wave The pulse-wave travels, m fact, 8 metres 
per second, while the blood m the artenes travels ^ metre 
The resistance to flow is chiefly situated, not in Ihe 
capillaries, but m the small artenes, where the velocity 
IS high , for “ skin fncUon ” — that is, the fnction of the 
moving concentnc layers of blood against one another 
and against the layer which wets the wall of those blood- 
vessels 18 proportional to the surface area and to the 
viscosity of the blood — is nearly proportional to the square 
of the velocity of flow, and is inversely proportional to 
the sectional area of the vessels Owing to the resistance 
to the capillary outflow, the large artenes are expanded 
by each systohe output of the heart, and the elf^ticity 
of their walls comes into play, causing the outflow to 
continue during the succe^ing diastole of the heart. 
Tho conditions are such that the intermittent flow from 
the heart is converted into a continuous flow through 
the capillaries If the artendfe were rigid tul)e 8 , it would 
be necessary for the heart to force on the whole column 
of blood at one and the same time, but, owing to the 
elasticity of these vessels, the heart is saved from such 
a }>rolonged and jarring strain, and can pass into diastolic 
rest, leaving the elasticity of the distended arteries to 
maintain the flow As a result of disease, the elastic^ 
tissue may degenerate and the arteries become rigid 
It has been well said that man is as old as his 
arteries” Besides the saving of heart strain, there are 
other advantages in the elasticity of the artenes It has 
been found that an intermittently acting pump maintains 
a greater outflow through an elastic than through a rigid 
tube , that is to say, if the tubes be of equal bore (Edema 
and olwtruction to the circulation quickly arise if the 
blood be delivered to an oigau from a constant head 
of pressure in place of an intermittently acting pump 
To maintain an efficient artificial circulation through 
a “ surviving organ,” the i^eriod of systole must be made, 
as in nature, half as short as tho ix)ncKi of diastole, so 
delicately attuned are the finer vessels to this penodic 
wave motion 

Suppose, in an animal lying m the horizontal pos- 
ture, the heart be arrested, by stimulation of the 

vagus nerve, then tho arteries, owing to their elastic 
resilience and contractility, continue to drive the blood 
through the capillaries The blood, under the influ- 
ence of gravity, collects in the venous system, fills the 
nght side of the heart, and congests in the capill- 
aries m the most dependent parts of the body So 

soon as the heart starts again to beat, the blood is taken 
from the venous system and piled up in the artenes, 
for at each systole of the heart a greater quantity of 
blood 18 driven into the arteries than can escape through 
the capillanes With each succeeding systole, therefore, 
the blcKxi pressure mounts in the artenes, while the venous 
pressure cannot sink below the atmosphenc pressure, in 
spite of the continued abstraction of blood, for the flaccid 
walls of the veins collapse After the first few strokes 
of the heart, a condition of equihbnum is established as 
the outflow through the capillaries, durmg the penod 
of each cardiac cycle, becomes equal to the volume of 
blood expelled by the heart at each systole The con 
tmuous flow of blood thus established through the capil- 
lanes is due to the difference between the blood pressure 
in the artenes and that in the veins The energy im- 
parted to the mass of blood expelled at each systole 
is spent m overcoming the resistance and is dissipated 
into heat The potential energy of the blood is indicated 
by the lateral pressure , the £netic energy vanes as the 
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square of the velocity of flow The lateral pressure is 
reduced from 110 mm. of mercury m the artenes to 
30--40 mm in the capillaries, while the velocity of flow 
diminishes from 300 mm per second m the arteries to 1 mm 
per second m the capillaries. The kinetic energy of the 
systoUc output IS thus reduced to of its value in 

the aorta. In the vems the lateral pressure continues to 
fall, while the velocity increases until in the vense cava) 
it reaches a value not less than half that m the aorta 
The increase of kinetic energy in the veins is due partly 
to the change of potential into kinetic energy, but chiefly 
results from other sources of energy, such as the com 
pressi\e action of the skeletal muscles, the influence of 
gravity, and the action of the respiratory pump 

In each unit of time the same quantity of blood must, 
on the average, flow through the lesser and greater 
circuit, for otherwise tho circulation would not continue 
Lakewise, the average velocity at any part of the vascular 
system must be inversely proiwrtional to the total cross- 
section at that part. In other words, where the lied is 
wider, the stream is slower , the total sectional area of the 
capillanes is roughly estimated to be 700 times greater than 
that of the aorta or veme cavse Any general change m 
%olocity at any section of this circuit tells both backwards 
and forwards on the velocity m all other sections, for the 
average velocity in the artenes, veins, and capillaries, 
these vessels being taken respectively as a whole, deiiends 
ilways on the relative areas of their total cross sections 

The velocity of flow can he determined m any orcan by injecting 
salt solution into an artery, and observing, witii the aid of a 
AV lieatstone’s budge airangomeut, tho galvanometric change m 
tlertncal resistance which occurs m tho corresponding vein when 
tho salt solution reaches it The moment of injection and that of 
the alteration in resistance are obseived with a stop watch 
(Stewart) 

Tho venous side of the vascular system, owing to the 
great capacity of tho veins, is not flllod to distension, while 
many of tho capillaries m each organ are empty and 
collapsed, except at those jienods of vaso-dilatation and 
hyiiertemia which accompany extreme activity of function 
The vascular system cannot be regarded as a closed system, 
foi tho blood plasma, whenever tho capillary pressure is 
increased, transudes through the capillary wall into the 
tissue spaces and enters the lymphatics Thus, if fluid be 
tiansfused into the circulatory system, it not only collects 
in the capacious reservoirs of the veins and capillaries — 
csjiecially in tho lungs, liver, and abdominal organs — but 
leaks into the tissue spaces Hence the pi ensure in the 
vascular system cannot be raised above the normal for any 
length of time by the injection of oven enormous quantities 
of fluid The lymphatics of tissue spaces must he regarded 
as part of tho vascular system There is a constant give 
and take between the blood plasma and the tissue lymph 
If the fluid part of the blood be increased, then the capillary 
transudation becomes greater, and tho excess of fluid is 
excreted from tho kidneys and glands of the alimentary 
canal If the fluid jiart of the blood diminish, then fluid 
passes from the tissue spaces into the blood, and tho 
sensation of thirst arises, and more drink is taken The 
vascular system is especially constructed so that consider 
able changes of pressure may be brought about m the 
arterial section, vnthout any (or scarcely any) alteration of 
the pressures in the venous or pulmonary sections of the 
circulatory sjrstem A high pressure mam (the arteries) 
ruas to all the organs, and this is supplied with taps , for 
by means of the vasomotor nerves which control the 
diameter of the artenoles, the stream can be turned on 
here or there, and any part flushed with the blood, while 
the supply to the remaming parts is kept under control 
Normally, the sum of the resistances which at any moment 
opposes the outflow through the capillanes is maintained 
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at the same value, for the vascular system is so 
co-ordinated by the nervous system that dilatation of 
the arterioles in any one organ is compensated for by 
constnction in another Thus the arterial pressure 
remains constant, except at times of great activity 

The mean arterial pressure can bo measuiod in man with 
considerable accuracy by means of the sphygmometer of Hill and 
Barnard Iluid prossuie is applied to the radial or biachial artery 
by an apparatus which indicates on a scale the size of the pulse 
oscillations and the pressuie employed to compress tho artery 
The pleasure is read on the at the iiomt where tho pulse 
osoillations appear to be maximal, for tiie wall of the artery 
oscillates most freely when the mean pressure within and without 
the arteiy are the same The measuremontH are made with the 
arm on the same level as the heart, in order to avoid tlie influence 
which gravity exerts on tho blood pressuie The noimal moan 
arterial pressure is 100-110 mm Hg In a bealthy man it w 
shgbtly higher in the erect than m tho recumbent posture Tlie 
pressure uses to 120-160 mm of mercury dunng btsiily exci*tioii 
or mental excitement, and falls to 96-100 mm dining icst in the 
recumbent inisture or dunng sleep By the same iiistiumint the 
venous pressure can be asi ertamecl The mstnimcnt is applied to 
one of the veins at the back of the hand, the vein emptied, and the 
pressure noted at which tho vein fills with blood 

2^he Circulation during Muscular AcUmty — The great 
splanchnic area of arterioles acts as “ the resistance box ” 
of the arterial system By the constriction of these 
artenoles during mental or muscular activity the blood 
current is switched off tho abdominal organs on to the 
brain and muscles, while by dilating dunng lest and 
digestion they produce tho contrary effect The con 
stnction of the splanchnic vessels does not sensibly dimmish 
the capacity of tho total \ascular system, foi the \tins 
lK>8sess little elasticity Thus variations of arttnal 
pleasure, brought aliout by constnction or dilatation of the 
arterial system, produce little or no eficct on the pressure 
in the great veins or pulmonary circuit Owing 
to tins fact, the diastolic, or filling, pressure of the heart 
vanes but shghtly, while the arterial pressure is, at 
times of great effort, considerably raised, both by the 
increased energy of tho heart and by vaso-constnction 
It IS obviously of the utmost inqiortance that the heart 
should not bo over-dilated by an inci cased filling pressure 
dunng the period of diastole 

When a man strains to lift a heavy weight hi closes the 
glottis, and by contracting the muscles whuh are attached 
to the thorax, laises the mtrathoracic jircssure The rise of 
intrathoracic jiressure aids the jiencardmm in supiiorting 
the heart, and prevents over dilatation bv resisting the 
increase in blood pressure This mcicase results from 
the jiowerful and sustained contraction of tho aMom 
inal and othei skeletal muscles In the diagram it is 
clear that the contraction of T will counteract the con 
traction of A At the same time the use of intrathoracic 
pressure supiK)rts the lungs, and prevents the blood, driven 
out from the veins, from congesting within the pulmonary 
vessels Over dilatation both of tho heart and lungs 
being thus prevented, the blood expressed from the 
abdomen is driven through the lungs into the left 
ventricle, and so into the artenes So long as the general 
and intense muscular spasms continue, there is increased 
resistance to the outflow of the blood through the 
capillaries both of the abdominal viscera and the liml>s 
The arterial pressure rises, therefore, and the flow of blood 
to the central nervous system is at first greatly increased 
The rise of the intrathoracic and mtra abdominal 
pressures, and the sustained contraction of the skeletal 
muscles, alike hinder the return of venous blood from tlie 
capillaries to the heart, and, owing to this, the face and 
limbs become congested until the veins stand out as 
knotted cords It is obvious that at this stage the total 
capacity of the vascular system is greatly diminished, and 
tho pressure in all parts of the system is raised* It is 
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during Huch a muscular effort that a degenerated vessel in 
the brain m prone to rifpturc and occasion ajjoplexy The 
venous obstruction (quickly leads to diminished diastohc 
hllmg of the heart, and to such a decreased velocity of 
blood flow that the effort is terminated by the lack 
of oxygen in the brain During any violent exercise, such 
as running, the skeletal muscles alternately contract and 
expand, and the full flood of the circulation flows through 
the locomotor organs The stroke of the heart is then 
botli more energetic and more frequent, and the blood 
circulites with increased \clocity Under these conditions 
the hllmg of the heart is maintained by the pumping 
action of the skeletal and respiratory muscles The 
alxlornmal wall is toiiically contracted, and the rcsene 
of blood is driven from the splanchnic vessels to hll the 
dilated vessels of the locomotor organs The thorax is 
tonically elevated and the thoracic cavity enlarged, so 
that the pulmonary vessels aie dilated At each respira 
tion the pressure within the thoiacic cavity becomes less 
than that of the atmosphere, and the blood is aspirated 
from the veins into the i iglit side of the heart and lungs , 
conversely, at each ex juration the thoracic pressure 
increases, and the blood is expressed from the lungs into 
the left side of the heart While the respiratory pump at 
all times renders important aid to the ( irculation of the 
blood, its action becomes ol supremo imjKiitanco during 
siK h an exercise as running The runner pants for breath, 
and this not only increases the intake of oxygen, but mam 
tains the diastolic filling of the heart It is of the utmost 
importance that man should grasp the fact that the 
(iiculation of the blood de^xinds not only on the heart, but 
on the vigour of the respiration and the activity of the 
skeletal muscles Muscular exercise is for this reason a 
Hinf* (/ltd non for the maintenance of vigorous mental and 
bodily health IJndei the influence of the muscular 
system comes not only the blood but the lymph The 
lymphatics form a subsidiary system of small valved 
vessels, and drain the tissues of the excess of lymph, 
which transudes from the capillaiies of the organs during 
functional activity, or m consequence of venous obstruc 
tion The lurgei lyinjihatics open into the veins at the 
root of the neck It is chiefly by the compressive action 
of the skeletal and visceral muscles, and the aspirating 
action of the respiratory jnimj), that the lymph is pro 
liellod onwards It must be borne in mind that the 
descent ol the diaphragm duiing inspiration conqiresses 
the abdominal organs, and thus aids the aspirating action 
of the thorax in furthering the return to the heart both of 
venous blood and of lymph 

Influence of Poetmeon tfte CiiciUation — The circulation 
remains efficient not only in the horizontal but also in the 
elect position, and just as much so when a man, like a 
gymnast, is ceaselessly shifting the position of his body 
\ et in a man standing six feet the hydrostatic pressure of 
a column of blood reaching from the vertex to the solos 
of the feet is ocjual to 14 cm of mercury The blood, 
owing to its weight, continually presses downwards, and 
under the influence of giavity would sink if the veins and 
capillaries of the lowei jiarts were sufficiently extensile to 
contain it Such is actually the case in the snake or eel, 
for the heart empties so soon as one of thei^ animals is 
immobilized in the veitical jxisture This does not occur 
in an eel or snake immersed in water, for the hydrostatic 
pressure of the column of water outside balances that of 
the blood within During the evolution of man there 
have been doveloiied siiecial mechanisms by which the 
determination of the blood to the lower }>arts is prevented, 
and the assumption of the erect jiosture rendered possible 
The pericardium is suspended above by the deep cervical 
fascia, while below it is attached to the central tendon of 
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the diaphragm. Almost all displacement of the heart is 
thus prevented The ]^iencardium supports the nght heart 

1 when the weight of a long column of venous blood 
I suddenly bears u}xm it, as, for example, when a man 
I stands on his head The abdominal viscera arc slung 
I upwards to the spine, while below they are supported by 

the pelvic basin and the wall of the abdomen, the muscles 
I of which are arranged so as to act as a natural waist band 
In tame hutch rabbits, with large patulous abdomens, 
death may result in from 15 to 30 minutes if the animals 
are susjjended and immobilized in the erect posture, for the 
circulation through the brain ceases and the heart soon 
becomes emptied of blood If, howcvei, the caiiacious 
veins of the abdomen be confined by an abdominal bandage, 
no such result occurs Man is naturally provided with an 
efficient abdominal belt, although this in many is rendered 
toneless by neglect of exercise and gross or indolent living 
The splanchnic arterioles are maintained in tonic con 
traction by the vasomotor centre, and thus the flow of 
blood to the abdominal viscera is confined within due limits 
The veins of the limbs are broken into short segments by 
valves, and these supjiort the weight of the blood in the 
erect posture The brain is confined within the rigid wall 
of the skull, and by this wall are the cerebral vessels 
supjxirtcd and confined when the pressure is increased by 
the head-down iiostiiie Every contraction of the skeletal 
muscles compresses the veins of the body and limbs, for 
these are confined l)eneath the taut and elastic skin 
The pressure of the body against external objects has a 
like result Guided by the valves of the veins, the blood 
18 by such means continually driven upwards into the 
vense cavac If the reader hangs one arm motionless, 
until the veins at the back of the hand become congested, 
and then cither elevates the limb or forcibly clenches thi 
fist, he will recognize the enormous influence which 
muscular exercise, and tontmual change of posture, has on 
the rctuin of blood to the hcait It becomes weaiisome 
and soon imjiossible for a man to stand motionless 
When a man is crucified — that is to say, immobilized in 
the erect posture — the blood slowly sinks to the most 
dependent parts, oedema and thirst result, and finally 
death from cerebral anaemia ensues In man, standing 
erect, the heart is situated above its chief reservoir — the 
abdominal veins The blood is raised by the action 
of the respiratory movements, which act both as a suction 
and as a force pump, for the blood is not only aspirated 
into the right ventricle by the expansion of the thoracic 
cavity, but is expressed from the abdomen by the descent 
of the diaphragm Wlien a man faints from fear, his 
muscular system is relaxed and icspiration inhibited 
The blood in consequence sinks into the abdomen, the 
face blanches, and the heart fails to hll He is resuscitated 
either by compression of the abdomen, or by being ])lacod 
in the head down posture To pi event faintness and drive 
the blood stream to his brain and muscles, a soldier tightens 
his lielt before entering into action Similarly, men and 
women with lax abdominal wall and toneless muscles 
take refuge in the weanng of abdominal belts, and find 
comfort in prolonged immersion in baths It would be 
more rational if they practised rope hauling, and, like 
fishermen, hardened their abdominal muscles 

The Heart Beat —The rhythmic systole and diastoles of the 
heart are the result of oscillations between processes of catabolism 
and anabolism, which take xdace in its chemical structure The 
function of the heart is fundamentally an automatic one The 
rhythmic beat is not excited by stimmation from without, but 
is provoked by the chemical condition of the sarcoplasm of the 
caraiao muscle itself and this m its turn ultimately, but not 
immediately, depends on the rate of flow and the quality of 
the blood which circulates through the coronary vessels Dunng 
diastole the production of synthetic compounds— the hypothetical 



PHYSIOLOGY 


733 


VASCULAR system] 

** mogena of Hermanu — it in aanposed, nushod to tho maximal 
limit of instability until there results, in the ensuing systole, an 
explosive liberation of eneigy The autonomy of the heart is 
shown by the fact that the mammalian heart continues to be^it toi 
hours if fed through the coronary vessels with warm oxygenated 
defibnnated blood If oxygen be supplied to tho excised heart, at 
a tension of two atmospheres, a very small quantity of blood is 
sufficient to maintain activity (Porter) It is clear, therefore, that 
there is m the heart a large reserve supply of explosive material 
himilarly, the excised and bloodless heart of the cold blooded 
ammal, if merely kept cool and moist, continues to lieat for hours 
and even days The boat of the heait does not, theiefoie, dejiend 
on excitations received from the central ncivous system, and 
neither does it emanate from a rhythmic activity of these ganglion 
cells which he scattered in tho caidiao muscle at the base oi the 
heart That this is so is shown by tho fact that eveiy bit of the 
heart muscle, whether free of ganglion cells or not, is capable, 
under suitable conditions, of rhythmic activity (Qaskell, Kngel 
mann, Poiter) The mherent power of rhythmic contraction is 
most clearly seen in the embryonic heart, for the pulsation of tho 
chick’s heart becomes visible by the twenty fourtli to the torty 
eighth houi of incubation, while the migiation of ganglion cells 
into the heai*t from tlie sympathic system docs not take ^aco until 
tlie sixth day (His, jun ) In an automatu organ, such as the 
heart, it is the accumulation of tho explosn o bioplasm which, in 
itself, unassisted by any external stimulus, piovokcs explosion 
The anatomical elements of the heai*t are singly or doubly nucleated, 
branched, and cioss stnated muscle cells In contradistinction to 
Cl OSS striated muscle, the structural unit of the heart is not also a 
functional unit, for the heart cells arc, fiom tho eailiest stage of 
development, joined together by blanches into networks and bands 
so as to form one functional whoh , and hence excitation of any one 
|)art leads to the contraction of the whole Ihe hist jiart to Legin 
to functionate in tlio embryo is the venous end, and tho waves ot 
contraction passing thence s])icad ovei the developing veutiiculai 
segment The muscle cells of tho ventricles are thicker, less saico 
plasmic, and more clearly striated than tho auncular muscle, whic h 
is more embryonic in stiuctuie The contraction lasts longer in 
the ventricular than in tho auricular muscle, while tho automatic 
rliythm not only persists longer in the auricles, but is of a grcatei 
lro< 5 ^noncy as is clearly soon when the cavities of tho heart art 
divided from each other Tho venous oiihces of the heart ait 
least sensitive to injury, beat longest alter death, and are the hist 
to lecover after arrest Owing to the more powerful automatism 
of tho venous extremity, tho contrat tion normally proceeds thence, 
and, passing as a peristaltic wave over the auricles and vent^’iclcs 
finally rt aches tiie arterial onfices This peristaltic torm of 
contraction is invanable in all periods of devmopment and in all 
liearts both of invertebrate and vcitebratc animals Tho pen 
stalsis may, with difficulty be artificially reversed by tho applica 
tion of a powerfid rhythmic stimulus to the vontncular end 
Antiperi stalsis does not, however, take place easily because tho 
comparatively slow excitation piooess in the ventiiole has little 
effect on the auncular muscle Tho latter, by initiating more 
rapid contraction waves, over dominates the former The frequency 
of the whole heart is accolciated by warming the anncles, while 
tlie period of systole is alone shortened on waimiug the ventricles 
The segmentation of the cardiac contraction into auricular and 
vontrn nlar systole depnds upon certain muscle colls, of embryonic 
tyi>e, which bndge the otherwise oomjdete septum of connective 
tissue that divides the aunclos flora the ventricles (Kent, His) 
These hbres are endowed with a sluggish power of conductivity, 
and hence tho peristaltic wave is at this point resisted and retarded 
There is no convincing evidence in support of tho view that the 
excitation is transmitted tlirough tht hoai t, and tho contraction rcmi 
latod in 8e<j[uence, by the nerve ganglia of the heart The velocity 
of conduction of tho excitation wave (5 metres tier second) s^icaks 
against this hypothesis, for the rate is six times less rapid than in 
nerve (Engelmann) Bj the study of tho electrical current — t e , 
the current of action which accompanies the systole — with the aid of 
the capillarv electrometer, it has boon determined that the con 
traction of the heart is a simple twitch and not a tetanus (Sanderson 
and Page, Waller and Keid) 

The heart during the period of systole is refi active to artificial 
excitation, but its susceptibility returns with diastole The foice 
md amplitude of any cardiac contraction dejiend on the previous 
activity of the heart and on such physical conditions as the degree 
of diastolic filling, the resistance to systolic outflow, tompeiatnrc, 
&o , but are mdependent of the stren^h of the artificial stimulus 
so long as the latter is efficient Owing to the refractory period, 
the slow rate of contraction, and the mdenendence of the amplitude 
of contraction on the stren^h of stimmns, the heart cannot be 
thrown, by rapidly repeateil excitation, into a complete state of 
tetanic spasm The cardiac muscle is rich m sarcoplasm and on this 
depends its power of slow, sustamod contraction The heart muscle 
besides rhythmically contracting possesses ** tone, ' and this tone 
vinos with the conditions of metabolism, temperature, Ac Chloro 


form, for example, produces a soft dilated, and stryihumc or 
ammonia a tomcally contracted, heart. The auncular muscle m 
some animals undergoes rhythmic o^illatioiis of tone Tin 
i^glion cells, which first wandei into the embryouio heart sevoial 
hours after it has started beating, can be removed without disturb 
mg the cardiac rhythm Extra caidiac nerves from tho vagus and 
from the symimthetic system end m tliese ganglia From these 
ganglion cells theie {lass non medullated, intiacaidiac nerve fibres, 
which spin a fine meshed network thiough all paits of the caidiac 
muscle The studv ot development, and of comparative anatomy, 
alike show that the nervous system of tho hoait becomes more 
complicated with lucreasiug cumplication ot atruetuie A great 
many ot the cardiac nerve liines are ccntnjietal Those fibres pass 
in the vagus nerves up to tho spinal bull), and reflexly regulate the 
heait frequency, the breathing, and the tonus of tho blood vessels 
For example, the stimulation of certain fibres, termed <foj»msor, 
(auses dilatation ot the artenoles and a fall of aiierial pressure by 
inhibiting the tome action of the vaso motor ccntie in tho spinal 
bulb Tho depressor fibies come into action when the systolic 
output IS resisted by over constriction of tho arterioles The contii 
petal impulses whith proceed from the normal heait do not enlei 
into consciousness The centrifugal caidiac norvts influence tlu 
fie(|uoncy, the force of contraction, and tlio conductivity of tlu 
excitatory wave (chiono , mo , and dronio tropism of Engclnuiun) 
The inhibitory libres running m the lagi anae from a centre in 
the spinal bulb which is m tonic action and constantly curbs the 
heart The tunction of tho vagi is to decrease the froqutmy, 
force, and conductivity The accelciatory and augmintory fibres 
are likewise m tome atiion and antagonize the action of the vagi 
1 hese fibios arise from the anterior spinal roots m the upper ihoracu 
region, and form synapses witli the ganglion colls m tho first 
thoracic sympathetic ganglia The vagus nerve works directly on 
the cardiac muscle hbie, and pioduces, it is supposed, a chemical 
change whoieby tho conductivity, tho oxc liability, ami force arc 
lowered After a peiiod of arrest, produced by vagal excitation, 
the heart beats more strongly, loi ihe process ot anabolism is 
increased thereby Tho converse occurs after excitation of tho 
sympathetic fibies Hio function ot the caidiao nerves ls to co 
ordinate the beat of tho heart with the needs of tho body and to 
CO oidinato tho functions ot other organs w ith tho m eels of the 
heait Jor example, an uiulue list ot arterial pressure, induced, 
lei us say, by compression of the abdomen, excites tho centie oi 
the vagus and produces slowing of the heart and a consequent 
lowering of artciial prossuie Ihe htait ot a mammal, howevci 
continues to functionate alter a section ot all ihe branches of the 
caidiac plexus has been made, so that tho nervous control and 
CO ordination of tho heart are not absolutely essential to the con 
tmuanco of life (Krohl) 

The work of the heart, attained by multiplying the volume ot 
tho systolic output by tho artenal pitssure, t e , tlie height of the 
lift, has hitheito been leckoncd at too high a latc Tho output 
not greater than 60-100 c c (3 oz ) (Tigcrstedi, /unt/) and the 
mean arterial pressuie in a healthy man, determmod by the 
mihygmomeler, is not more than 110 min of mercury (L Hill) 
rho work of the right heart can he reckoned to l>o A that of the 
left, for tlie picssure in the pulmonary artery does not execed 
40 imu Tho total woik of the heart during tho day may be taken 
as equal to 20,000 kilogrm metres, and this woulcl 1^ ecpiivalent 
to 50 Calories out ot the total 2500 Calories whieh a man 
takes in as food Tho total work is inereased two or three times 
over by very SCI ore museular labour It has been estimated that 
the heart requires per dicin, to maintain its energy, an amount ol 
solicl food (water tree) equal to the weight of solids m the heait 
itself, t e , about 60 grms of sugar or protoid (Stewart) 80 c c ot 
blood must be circulated jier minute through tlio coronary arteries 
of a dog to maintain the vigour ot the lie art 

ChoTigeH of Pressure tn the Heart during tlie Cardvae Cycle — 
Much labour has been spent in the contnvance of rapidly acting 
spring pressure gauges, freed as far as possible fiom inertia, in 
order to m\e8tigatc tho changes of lutracardiac pressure, which 
were first described by Chauveau and Marey (cf hiwy Br%f 
vol xxiv Vascuiah Sysiem) As the intraventncular pressure 
may rise 150 mm of mercurv in a second it is no easy mattci 
to contrive an instrument which will respond as rapidly and yet 
leld an accurate result without overshooting tho mark Ihe 
nal result or a most careful inquiry is the confirmation in almost 
every point of Chauveau and Marey s pressure dirves Hmthle s 
differential manometer has proved to do an instrument of great 
value and pieeision A double bored tube cAnmila is introduced so 
that one tiilio reaches the right auricle and tho other the nght 
ventricle In observations on the left side of the lieait, one tube 
18 placed m tlio left ventricle and the other in the aorta, and each 
of these tubes is brought in connexion with a tambour The 
two tambours are placed, one on either side of the ftilorum of a 
lever This lever works against a light spring, which m its turn sets 
in motion a writing stylo The style records the pressure changes 
on a drum covered with smoked paper By this means there can be 
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io( orded tho exact moment at Mhich the atmcular pressure exceeds 
that in the ventncle, that is to say, the moment ^nen the auriculo 
ventricular valves ojj^n , Ukewise Uie moment when the ventricular 
]>ressure becomes greater than that in the aunoles, and the 
auriculo ventricular valves shut Similarly, there can be reeorded 
the moment when the mtraveutnoular pressure exceeds that in 
the aorta and tho semilunar valves open, and the moment at 
which the diastole of tho ventricle begins, when the aortic pressure 
becomes the greatci , and the semilunar valves shut The smooth 
ness with which the heart works is shown b^ the fact that neither 
the opniiig nor the closing of the valves is marked by any peak 
or {joint on the pressure curves The hrst part of the penou of 
veutiiculai systole is siient in raising the tension of the blood u{> 
to and above that in the aorta All the valves are closed during 
tins period, and the oontraotiou of the ventricular muscle is at this 
time isometnc, for the volume of the ventnolo does not alter The 
period of rising tension lasts in the dog 02 ~ 04'^ and vanes very 
little when the output is resisted by a nse in arterial prejsure 
In other words, the heart can meet greater demands on its {tower 
without appreciable loss of time fho jjenod of systoli output 
lasts iVom the moment when the semilunar valves open to the 
moment when they close This period equals 178^^ to 195'', and 
IS but slightly altered by vaiiations in arterial pussure or the 
frequency of the heart The lutravontiicular pressure oontiniies 
to Piso dunng the period of output if tho outflow be resisted , on 
tho other liaud, it falls if the artenoles are dilated and the outflow 
unimpeded Wlien tho heart becomes more h^queut, as m fever, 
It IS the diastolic or resting {jenod which is especially shortened 
A negative pressure (-10 to -30 mm ) appears in the auricles 
durmg the {jonod of systolic output, and this is of no little import 
mice, for it matenally aids lu tho filling of the aunclos It is 
mainly produced by the expulsion of the blood by the left ventncle 
into tne arteries, and so out of the thorax To take the place of 
till aiterial blood which loaves the thoracic cavity, air passes into 
the lungs and blood into the auricles The maximal and minimal 
))t(.ssu!X)s have been accurately rooordod in the heart by a mano 
meter fitted with a valve arranged so that either only a rise or a 
fall of pressuio is recorded In the right ventricle of the dog the 
maximal pressures recorded equalled 85-62 mm of meroury, m 
the left ventiiclo 114-135 mm , m the auncles 2-20 mm (de Ja^r) 
A negative piessuro, of consiuerable amount but of very fleeting 
duration, sometimes occurs iii the ventncles at the begmmng of 
diastole This is produced by tho clastic rebound of the fleshy 
(olumns of tho inner wall of the heart, which become pressed 
together as tho blood is wrung out of the ventricular cavities The 
entry of tho first few drops of blood from the auricles abolishes this 
negative pressure, and it has no impoitant mfluence on the filling 
of tho heart 

Valves aind Paptllwry Muscles — The muscular columns to be 
seen on the inner walls of the ventricles are attached by inexten 
sile cords (the chordne tondinoie) to tho aunculo ventricular valve 
flaps It has experimentally been determined that the cords arc 
{julled taut synchronously with the ventricular contraction, and so 
prevent the oalloonmg out of the valves into the auricles (Roy, 
Hayoraft) Tho edges of these valves arc thin and delicate mem 
branos, and when in apposition are pressed together by the blood 
m tho vontnoles. Regurgitation of blood is thus completely pre 
vented The outer parts of tho valves bear the full strain of the 
intraventhoular pressure, and are therefore tough and strong 
riioso parts are supported by the chordae tondinese, just as an 
umbrella is sapported by its ribs A ring of muscle surrounds 
the auriculo ventricular orifices, and confines the size of those 
o{)enings durmg systole Tho aunculo ventricular valves arc 
floated up and brought into apposition by eddies set up m the 
blood which streams into the ventncles dunng the auncular systole 
They clow without noise or jar at the moment when the iniOnLven 
tricular pressure exceeds in the least degree that m the auncles 
Tho semilunar valves aio similarly brought into apposition by 
eddies, and close without noise or jar at tho moment when the 
intraventricular pressure becomes less than that m the aorta 
Tho artonal orifices are confined by the contraction of the muscle 
bands which surround thorn Dunng the penod of systolic output 
the aortic valve flaps assume a vertical position m mid stream, and 
do not swmg back ajpuust the onfices or the coronary artenes which 
he at the root of the aorta At tho height of systole the flow 
through the coronary vessels is momentarily oheckedt for the pres 
sure of the ventniular muscle becomes greater than that m the 
aorta. The capillanos of the heart muscle become filled wnth blood 
durmg diastole, and this blood is partly expressed mto the coronary 
veins dunng systole 

The Cardiac Impulse — The impulse is synchronous with the 
penod of nsixig tension m tho ventricle It occurs at the pomt 
where the ventnoular wall touches the panotes of the chest, and 
IS thus felt at a slightly different s{K>t m each position of the body, 
for, owing to the mfluenoe of gravity, different parts of the heart 
come in contact with the chest wall m different postures The 
cause of the mipulse is the sudden hardening of the ventncular 
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muBole Where the heart touches the chest wall the latter is 
dnven outwards , at all other pomts it is socked inwards, owmg 
to the dimmution m the sue of the ventncles during the period 
of systolic output To obtain a typical cardiogram, the cardiograph 
must be applied to the exact seat of the imjpulsew An excellent 
form of carmograph has been contrived by fidgren (see Schafer’s 
Physiology t vol u p 85) The cardiogram is pamj a pressure and 
partly a volume curve The form of the typical curve resembles 
that of intraventncular pressure, but it can be endlesn^ vaned by 
altenng the position and pressure of the instrument^ ana the oardio 
graph IS not therefore a sure or trustworthy guide to any facts 
concerning the force or extent of the cardiao contraction. By 
simultaneously recordmg the impulse curve, the heart sounds, and 
the pulse curve in the carotid artery, the time relations of the 
vanous acts which go to make up the cardiac cycle can be measured 
in man The begmnmg of the impulse curve marks the begmning 
of the penod of rising pressure m the ventncles. The be^nmug 
of the ascent of the p&e curve marks the begmnmg of the period 
of systolic output Tho begmnmg of the aiorotic notch on the 
pulse curve marks the end of the penod of output and the com 
meucemont of ventncular diastole In makmg such calculations, 
a deduction must be made for the time sjient m the transmission of 
th^ulse wave 

7%e Sounds of the Jlea/rt — ^The sounds of the heart have been 
suooessfully recorded by means of the microphone HUrthlo 
inserted the microphone in the primary circuit of a Du Bois 
Raymond mduction coil, and placed the nerve of a frog muscle pre 

C tion in the secondary circuit. The muscle, being attached to a 
*, recorded its contraction on a revolving drum at the moment 
\iheu the sound of the heart reached tho microphone and closed 
the primary circuit A capillary electrometer can be inserted in 
place of the frog muscle indicator, and the movements of the 
electrometer photographed on a sensitized plate moved by clock 
work (Emthoven) Each sound gives nse to a succession of vibra 
tions of tlie mercuiy meniscus of the capillary electrometer The 
firat sound is formed of many component tones derived from the 
sudden tension, and consequent vibration, of the ventncular muscle, 
and of the auncular ventriculai valves with their chordffi tendmese 
The first sound can be resolved by a trained musical ear mto two 
tones, one deep and the other high The deeper tone alone is 
heard on the contraction of the excised and bloodless heart, while 
tho higher tone is produced by throwing the aunculo ventncular 
valves into tension (tiaycraft) In the cold blooded animal, such 
as the turtle, the heart muscle does not become tense rapidly 
enough to produce a sound (Allen) This sound is not produced 
by fluid fnction as the blood rushes through the artenal onfices, 
for the velocity of outflow is too small to produce m this way 
any noise Nor is it produced by sudden opening of tho scmi 
lunar valves, for these open qmetly and without jar at the moment 
when the intraventncular pressure nses above that m the aorta 
The second sound of the heart is produced by the tension of the 
semilunar valves m tho aorta and pulmonary artery at the moment 
when the ventncles pass mto diastole These valves close without 
any jar or shook so soon as tho artenal pressures rise to the slightest 
degree above that m the ventncles In the next moment the 
ventncles dilate, and the valves no longer supported on one side, 
Ijocome taut. The elastic vibrations of me w^s of the distended 
artenes probably share m the production of this sound 

Vaso motor System — The tene of the artenes and veins, just as 
the permeability of the capillanes, denonds on the chemical quality, 
the pressure, and the velocity of now of the circulating blood 
Tho tone of the artenoles is secondarily controlled by the vaso 
motor nerves, which are m their turn dominated by the vaso motor 
centre m the medulla oblongata The portal venous system is also 
controlled by vaso motor nerves, while, as to the rest of the venous 
sjrstcm, there is no definite evidence of the existence of any sucli 
contiol The vaso motor nerves are of two kinds, vaso constrictor 
and vaso dilator The vaso constrictor fibres issue m the antonor 
spinal roots, from tho second thoracic to the second lumbar root, 
and TN 188 to the sympathetic chain of ganglia The fibres are of 
small diameter, and probably arise from cells situated m tlie lateral 
horn of the grey matter of the spinal oord Nicotine paralyses 
ganglion cells, and by applying this test to the various ganglia, 
the cell stations of the vaso constrictor Abides supplying each organ 
have been mapped out The vaso dilator fibres have not so re 
strioted an ongm, for they issue in the efferent roots in all parts 
of the neural axis. The two kinds of nerves, although antagon 
istic m action, end in the same terminal plexus which surrounds 
the vessels. T^ie nresenoe of vaso dilator fibres in the common 
nerve trunks is masked, on excitation, by the overpowermg action 
of the vaso^nstnotor nerves. The fatter are, howevelr, more 
rapidly fatigued than the former, and by this and other means 
the presence of vaso dilator fibres can be demonstrated in 
almost all parts of the body The nervi engentes to the penis 
and the chorda tympani supplying the salivary glands are the most 
stnkmg examples of vaso dilator nerves. The vaso motor centre 
exerts a tonic influence over the calibre of the artenal and portal 
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venom systemBi and, mAuenoed m it le by afferent impulses re 
oeived from all parts, reflexly regulates the su^ly of blood to the 
organs. Funoaonal activify is sooompanied by vaso dilatation 
S&sttlation of the afferent nerves of any part excites reflexly vaso 
ddatation in that part and oonstnotion m other vascular areas. 
Paralytic dilatation results on outtmg off any part from the 
influence of the vmo-motor oentre, but after a few days local tone 
returns. 

Authokitiss — ^An exhaustive account ot the literature on the 
circulation of the blood will be found m Tigerstedt’s Lehrbueh 
dir PkyvMlo^ da KrtvaUMifa, 1898 The following may also 
be oomnilted —Porter’s article on the Circulation” m Howells 
Amertcan Tegd Book of Phy otology. 1896 , Gaskell’s article on 
Cardiac Muscle,” and Leonard lull’s article on the ** Vascular 
Mechanism,” m Schdfer’s Text Book of Phy otology ^ voL lu, and 
the articles **Chroulation,” **Ooeur, Ac , in Bichet’s DieixowMixre 
de Phvowlogte For a general account of the vascular system, 
Posterns Text Book of Phyotologyt 6th ed , may be consult^ 

(l. B. h) 

V Respiration 

So far as 18 known, the intake of oxygen, either 
free or in combination, and the output of carbonic acid, 
are an essential part of the life of all organisms The 
two processes are so closely associated wi^ one another 
that they are always mcluded together under the desig- 
nation of Respiration, which may thus be defined as 
that part of organic activity which is concerned in the 
intake of oxygen and output of carbonic acid Accordmg 
to the evidence at present available, it is only withm living 
cells that the respiratory oxygen is consumed and the 
carbonic acid formed The mere conveying of oxygen 
from the air to these cells, and of carbonic acid from them 
to the air, is, however, in itself a complex process in the 
higher anim^, and accordingly an account of animal 
respiration naturally falls into two divisions, the first of 
which ( 1 ) IS concerned with the luannei in which oxygen and 
carbonic acid are conveyed to and from the living tissues, 
and the second (IL) with the consumption of oxygen and 
production of carbonic acid by the living tissues themselves 
Of these two divisions, the second is in reality the more 
unportant , for the conveyance of oxygen and carbonic acid 
between the air and the tissues is essentially a subsidiary 
process, the rate of which, as wall be shown below, 
IS regulated in accordance with the requirements of the 
tissues 

I In the higher vertebrates an is brought into the lungs 
by the respiratory movements Oxygen from this air 
passes through the dehcate lining membrane of the air- 
cells of the lungs into the blood, where it enters into loose 
chemical combination with the haemoglobin of the red cor 
puscles In this form it is conveyed onwards to the heart, 
and thence through the artenes to the capillaries, where it 
again parts from the haemoglobin, and passes through the 
capillary walls to the tissues, where it is consumed Car 
bonic acid passes out from the tissues into the blood m a 
corresponding manner, enters into loose combination as bi- 
carbonate, and possibly in other ways, in the blood, and is 
conveyed by the veins to the lungs, whence it passes out in 
the expired air A detailed account of this complex pro 
cess, together with a sketch of the corresponding processes 
in lower animals, is given m the article on Respiration in 
the ninth edition of this work, which need only be supple 
mented here as regards pomts which have l^n further 
elucidated by recent research 

In certam circumstances the consumption of oxygen 
and production of carbonic acid by the body are tempo- 
rarily much increased Thus during hard muscular work 
this mcrease may amount to ten times the normal, or more 
It IS evident that to meet this mcrease there must be 
( 1 ^ a large mcrease m the volume of air breathed, and 
( 2 ) a smular mcrease in the rate of circulation of the blood 
As regards the first point, we know from analyses that the 


deficiency of oxygen and excess of carbonic acid m the ex- 
pired air are nearly the same during muscular exercise as 
dunng rest , so that the volume of air breathed is increased 
about proportionally to the increased respiratory exchange 
of oxygen and cat bonic acid The increased volume of air 
breatiied is due partly to greater frequency, and |>artly to 
greater depth, of the respirations It has Wn **hown that 
this alteration in the breathing is brought about by an 
altered state of the blood reaching the respiratory centre , 
and formerly it was beheved that deficiency of oxygen 
m this blood is the cause Deficiency oi oxygen does 
undoubtedly stimulate the respiratory centre, but a study 
of the effects in man of deficiency of oxygen due to the 
breathmg of air poor m oxygen is sufficient to negative the 
idea that this is the normal stimulus to the respiratory 
centre Simultaneously with the stimulation (which is, 
moreover, sometimes so feeble as to be scarcely noticeable) 
there is more or less of mental confusion, imi)aii incut of 
the senses, loss of muscular power, and othei alarming 
symptoms, which certainly do not accompany the normal 
stimulation of the respiratory centre Excess of carbonic 
acid in the air breathed acts far more powerfully and persist 
ently on the respiratory centre than deficiency of oxygen 
The phenomena experienced on breathing air contammg a 
sufficient excess to cause panting are, moreover, identical 
with those observed during panting produced by muscular 
exercise, so that it seems probable that excess of carbonic 
acid in the blood bathing the respiratory centre is the real 
stimulus It IS only, however, free carbonic acid that 
affects the centre As only a small part of the carbonic 
acid in the blood is in the free state, the rest being ( ora 
bined with alkalies, the available proportion of which 
varies greatly at different tunes, mere determinations of 
the total proportion of carbonic acid m the arterial blood 
dunng rest and during exercise cannot decide the question 
whether it is the actual stimulus Some physiologists 
maintain, on grounds which seem to the present writer in 
sufficient, that the normal stimulus to the lespiratory 
centre is some unknown “ product ot metabolism ” If, 
either voluntanly or by artificial means, the respiratory 
movements are increased for a short time, the condition 
known as apnoea follows, the action of the respiratory 
centre being temporarily suspended During apnoea the 
arterial blood contains much less carbonic acid than before, 
an abnormal amount having l)een washed out m the lungs 
by the excessive breathing The amount of oxygen is, 
however, practically the same, the arterial blood bting 
saturated under normal conditions, so that with cxccssnc 
breathing it can take up no more The mam, though not 
the only, factor m producing apnaa seems to be the 
deficiency of carbonic acid m the blood Although the 
respiratory centre tends to act in the normal rhythmic 
manner apart from all stimuli through nerves, yet researches 
have shown that afferent impulses conveyed from the lungs 
by the vagus nerve play a most important part in regu 
lating the rhythm of the centre Distension of the lungs 
arrests inspiration, while collapse of the lungs stimulates 
it, and this is brought about by stimuli conveyed by the 
vagus fibres, and caused by the stretching and relaxation 
of the lungs When the vagus nerves are severed, the effect 
IS absent, a^d the respirations are diminished in frequency 
and are deeper 

As regards the causes of the increased flow of blood which 
compensates for increased oxygen consumption in the. 
muscles and other tissues, our knowledge is somewhat 
scanty It appears that, along with the motor impulses 
which cause a muscle to contract, there proceed to the 
arterioles of the muscle vaso motor impulses, leading to a 
greatly increased circulation through the muscle The rush 
of blo^ through the workmg muscles must be compensated 
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for by a corresponding increase in the work of the heart, 
as there is no fall in b^ood pressure , but by what means 
the compensation is brought about is not yet clear 

Until lectntly it was assumed that practically the whole of the 
rarbonic acid discharged in the breath is brought to the lungs 
by tlio vdious blood hx^ioriments made to test this question 
seem to show, however, that there is a very considerable produc 
tion of carbonic acid and disappearance of oxygen in the lun^ 
tliemsolvrs, as much as a thim or even half the total carbonic 
void produced being under certain conditions formed there 
On account of the unpleasant effects produced by the air of 
trowded rooms, and for other reasons, it nias believoa that expired 
air coutams, liesides carbonic acid, some jioisonous substance A 
(411 < liil luvostigatiuii of the (|U(M}tion has shown that no such sub 
HtaiK 0 exists. 

Jl(cinoglobin — 1 ho law according to which tlu haemoglobin of 
the i(d blood (orpusoles enters into oombmation with, oi parts 
from, oxygon, lias recently been more cloaily dotoi mined It has 
boon shown that at a constant tempnratuie the relative proper 
tioii of the lunmoglobin present which will enter into combina 
tioii, or remain m combination, with oxygen, varies with the 
[lartial pressure of the oxygen present If blood or hromoglobin 
solution at a tcmiioraturc of 37 4 0 (which is about that of the 
body) bo shaken to saturation with pure oxygon at a pressure of 
1 2 per cent of an atmospheio (or at ordmary atmospheric pressure 
with nitiogeii containing 1 2 per cent of oxygen), lialf of the 
hflBmoglobiii will combine with oxygen, the relative proportions of 
oorabinod and uiicombiiied hsemoglobin being thus e(|ual, or \ 
At a ))re8Bure of 2 4 per cent of an atmosphere the projiortion 
of combined to uncombincd luLtnoglobin will bo so that the 
litLinoglobin will be two thirds saturated with oxygen, and so on 
111 diy air at normal atmospheric pressure the pressure of oxygen 
18 20 94 per cent of an atmosphere, so tliat in blood saturated With 

air the ratio of combined to uiicombmod hajinoglobin will bo 

and the haemoglobin will thus be 94 6 pei cent satniatcd It is 
I vidciit from these data that, piovided that the blood in passing 
Ihiough the lungs is saturated with oxygen at a^|iiesauio of 5 or 
0 per cent of an atmosphere of oxygen, the ^ttiount of oxygen 
taken up by the h»moglobm of the blood will vary but little either 
with variations of atmospheiic pressure or with variations in the 
])orcentage of oxygon in the air breathed Hasmoglobm not only 
lombiiies witli oxygon, but also forms an analogous compound 
with carbonic oxide The affamty of the latter gas for hsemoglobfn 
18 , however, much more powerful than that of oxygen When 
blood IS saturated with air containing 0 07 per cent of carbonic 
oxide, the hamoglobin is shared t(iually between the two gases 
and increase of the porcontago or partial pressure of eithei of the 
gases increases coriospinidingly its relative share of the hosmo 
j,lobin When carbonic oxide is breathed it jiasses into the 
blood, which continius to absoib it until the point is reached at 
which the pressure of oxygen in the blocnl passing through the 
lungs sufhees to prevent further absorption As, howevoi, the 
luLinoglobin combined with carbonic oxide is useless for the time 
as an oxygen oaiiioi, symptoms of lack of oxygen, or death from 
want of oxygen, may easily bo caused by (4irbonic oxide When 
death occurs the blood is usually about 80 per cent saturated with 
carbonic oxide, which is the poisonous constituent of lighting gas 
smoke , and the after damn w hiuh causes most of the deanis in 
(olheiy explosions Hesuios the ordinary oxygen compound of 
hromoglobin there is another ox>gen compound known as 
Methmmoqlofnn containing the same amount of oxygen, but com 
limed in a different manner Methromoglobiii has a brown colour, 
and does not yield its oxygon to a vacuum It is loadily formed 
liy the action of vaiioiis oxidizing agents such as fbrncyamdo of 
potassium, on hromoglobin When the hromoglobin acted on is 
already cornbim d in the oidinary way with oxygen or carbonic 
oxide, the whole ol the gas thus combined is set free, and this 
reaction affords an easy and accurate means of determining the 
proportion of hromoglobin in a sample of blood MethromogloW 
IS formed in the living body by tlie action of various poisons, such 
as chlorate of potash, amylnitrite, or diuitrobeiizol (the chief 
constituent of the explosive roburite) Since the methromoglobm 
thus formed is useless as an oxygen carrier, symptoms similar to 
those of carbonic oxide poisoning are produced 

Betweefi tho air in the air cells of the lungs and the blood 
of the lu];|||^apLllarios there intervenes nothing but a layer 
of very tiuh, flattened cells, and until recently it was very 
gener^ly behoved that it was by diffusion alone that 
oxygen passes inwards and carbonic acid outwards through 
this layer Similar simple physical explanations of 
processes of secretion and absorption through living cells 
liave, however, turned out to be incorrect in the case of 
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other organs It is known, moreover, that in the case of 
the swimmmg bladder of Ashes oxygen is secreted into the 
mtenor against enormous pressure Thus, in the case of a 
Ash caught at a depth of 4500 feet, the partial pressure 
of the oxygen present m the swimmmg bladder at this 
depth was 127 atmospheres, whereas the partial pressure 
of oxygen in sea water is only about 0 2 atmosphere 
Diffusion can therefore have nothmg to do with the passage 
of gas inwards, which is known to be under the control of 
the nervous system The cells lining the mtenor of the 
swimming-blfi^der are developed from the same part of the 
alimentary tract as those linmg the air-cells of the lungs, 
so that it seems not unlikely that the lungs should possess 
the jiower of actively secreting or excreting leases The 
question whether such a power exists, and is normally 
exercised, has been investigated by more than one 
method , and although it is not possible to go into the 
details of the ex|)eriments, there can be no doubt that the 
balance of the evidence at present available is m favour of 
the view that diffusion alone is incapable of explaining 
either the absorption of oxygon or the excretion of 
carbonic acid through the lining cells of the lungs The 
partial pressure of oxygen apjicars to bo always higher, 
and of carbonic acid often lower, m the blood leaving the 
lungs than in the air of the air-cells , and this res^t is 
inconsistent with the diffusion theory As to the CAUses 
; of the passage of oxygen and carbonic acid through the 

1 walls of the capillaries of the general circulation, we are at 
present m the dark Possibly diffusion may explain this 
process 

II Although we cannot trace tho exact changes which 
occur when oxygen passes into living cells, and although, 
indeed, we have the clearest reasons for behevmg that it 
would be im^iossible to express these changes fully in 
chemical terms, yet it is possible to obtain a clear genera) 
view of both the ultimate destiny of the oxygen and the 
origin of the carbonic acid The oxidizable material 
within the body consists, practically speaking, of proteids 
(albumou-like siibstan( es, with which the coUagen of con- 
nective tissue may bo included), fats, and carbohydrates 
(sugars and glycogen) All of these substances coqtain 
carbon, hydrogen, and oxygen m known, though different 
proportions, and the former also contains a known amount 
of nitrogen and a littlo sulphur Nitrogen is constantly 
leavmg the body as uiea and other substances m the urine 
and faeces , and a small but easily measurable proportion 
of carbon passes off in the same manner The rest of tho 
carbon passes out os carbonic acid m respiration Nowcorbo 
hydrates and fats are oxidized completely m the body to 
carbonic acid and water This follows from the fact that, 
practically sixjakmg, no other products into which they 
might have been converted leave the body except carbonic 
acid and water Moreover, a given weight of carbohydrate 
requires for its oxidation a definite weight of oxygen, and 
produces a definite weight of carbonic acid There is thus 
a definite relation between the weight of oxygen used up 
and the weight of carbonic acid formed in this oxidation 
The same is true for the oxidation of fat, and of proteid, 

I allowing m the latter case for the fact that the nitrogen, 
together with part of tho carbon and hydrogen, passes out 
as urea, <fec , m an mcompletely oxidized form From all 
this it follows that if we measure over a given penod 
(1) the discharge of nitrogen from the body, (2) the 
intake of oxygen, and (3) tho output of carbonic acid, we 
can easily calculate exactly what the ultimate destiny of 
the oxygen has been, and at the ultimate expense of what 
matenal the carbonic acid has been formed What the 
I intermediate stages may have been we cannot say, but 
I this in no way affects the validity of the calculation If, 

I durmg the penod of measurement, food is taken, the basis 
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ot the calculation is still substantially the same, as the 
ozidizable material m food consists of practically nothing 
else except proteids, carbohydrates, and fats 

lAbmUton of Energy — From expenments made outside 
the body, we know that in the oxidation of a given weight 
of proteii carbohydrate, or fat, a definite amount of energy 
18 liberate In the article on Dietetics it has been 
shown that precisely the same hberation of energy occurs 
in the living body, due allowance being made for the fact 
that the oxidation of proteid is not quite complete The 
following table shows the respiratory quotients (see 
Respibatiok, 9th edition) and energy expressed in 
units of heat (Calones) liberated per gramme of carbomc 
acid produced and oxygon consumed m the livmg body 
during the oxidation ot proteid, fat, and a typical carbo- 
hydrate 


Substance oXldUed 

Respiratory 

Quotient 

Calories per 
gramme of COj 
produced 

Calories per 
gramme of 
oxygen consumed 

I’roteid 

78 

2 78 

8 00 

lat 

71 

8 36 

8 27 

Cane sugar 

1 00 

2 69 

8 66 


In the oxidation ot non-living substances the rate varies, 
within wide hmits, accordmg to that at which oxygen is 
supplied Thus a fire bums the faster the more air is 
supplied, and the higher the percentage of oxygen in the 
air It was for long believed that in the living body also 
the rate of oxidation must vary accordmg to the oxygen 
supply It has been found, however, that this is not the 
case Provided that a certain minimum of oxygen is 
present in the air breathed, oi in the blood supplied to the 
tissues, it IS, practically speaking, indifferent whether the 
oxygon supply be increased or diminished only a certain 
amount is consumed It might be supposeck that the 
reason for this is that the available oxidizable material in 
the bpdy is limited, and that if the food supply were 
increased there would be a corresponding increase in the 
rate of oxidation This hypothesis is ap|>arently supported 
by the fact that, when an increased supply of proteid is 
given as food, the amount of nitrogen discharged m the 
urine is almost exactly correspondmgly increas^, so that 
evidently the oxidation of proteid increases correspondmgly 
with the supply Similarly, when carbohydrate food is 
given, the alteration m the respiratory quotient shows that 
more carbohydrate than before is being oxidized Closer 
investigation in recent times has, however, brought out the 
very striking fact that, if oxidation be measur^ m terms 
of energy liberated by it m the body, it makes but littk 
difference whether the ammal is fasting or not If more 
proteid or carbohydrate is oxidized at one time, corre 
spondmgly less fat is oxidized, but the total energy 
liberated as heat, ko , m the body is about the same, 
unless the diet is very excessive, when there is a slight 
increase of oxidation Even after many days of starvation, 
the rate of oxidation per unit of body weight has been 
found to remam sensibly the same m man When more 
food IS taken than is required, the excess is stored uj), chiefly 
in the form of fat, into which carbohydrate and possibly 
also proteid are readily converted in the body When less 
food IS taken than is needed, the stock of fat is drawn 
upon, and supphes by far the greater proportion of the 
energy requirements of the body 

Dunng the performance of mqscular work oxidation is greatly 
moreased, and may amount to ten times the normal or more 
Lven the slight exertion of walking increases oxidation to three 
times When the energy represented by the external work done 
in muscular exertion is compared with the extra energy liberated 
by oxidation in the body, it is found, as would be expected, that 
the latter value largely exceeds the former In other words, much 
of the energy liberated is wasted as heat Nevertheless the 
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muscles are capable of working with fat less waste than any steam 
or gas engine In the work ot climbing, for instance, it has been 
found in the case of man that 36 per coilt. of the energy liberated 
is represented m the work done in raising the body Muscular 
work, if at all excessive, leads to fatigue, and consequent rest 
On the otlier hand, unnatural abstinence from muscular activity 
leads to restlessness and consequent muscular work Hence on 
an average of the 24 houis the expenditure of energy by different 
individuals, with different modes of life, does not as a rule differ 
greatly 

The rate of oxidation jicr unit of body weight vanes con 
Riderably according to si^e and ag(r If we compare different 
warm blooded animals, we hnd that the rate oi oxidation is 
relatively to then weight far higher in the smaller ones In a 
mouse 01 small bird, for instance the rate is about twenty times 
as great as in a man 1 he dillerence is ni i»art due to the fact that 
the smaller an animal is the greater is its sui face relatively to its 
mass, and consequently the more heat docs it require to keep up 
its temperature The smaller animal must therefore produce more 
heat Even in cold blooded animals, however, oxidation appears 
to bo more rapid the smaller the animal In the case of man oxida 
tion is relatively more than twice as rapid in children as in 
adults, and the difference is greater than would be accounted 
for bv the diflerence in the ratio of surface to mass Allowing 
foi differences in size, oxidation is about equally rapid in men and 
women 

It was for long believed that the sjiecial function of 
respiratory oxidation was (1) the production of heat, and 
(2) the destruction of the sujqKisefl “ waste products 
Further investigation has, however, tended to show more 
and more clearly that in reality respiratory oxidation is 
an Essential and intimate accompaniment of all vital 
activity To take one example, sec retion and absorption, 
which were fonnerly ex]>lained as simple processes of 
filtration and diffusion, are now known to be accompanied, 
and necessac^^o, by respiratory oxidation in the tissues 
concerned respiratory oxidation of an animal is thus 

a very dirocWndex of the activity of its vital processes 
as a whole Looking at what is known with regard to 
respiratoiy oxidation, we see that what is most striking 
and most cliaracteristie m it is its tendency to persist — to 
remam on the whole at about a noimal level for each 
animal, or each stagt of development of an animal The 
significance of this cannot be o\ er estimated It indicates 
clearly that just as an organism differentiates itself from 
any non living material system by the manner m which 
it actually asseits and miintains its siiecific anatomical 
structure, so docs it differentiate itself from any mere 
mechanism by the manner in which it asserts and main 
tains its specific jihysiological activities Ihis points to a 
fundamental difleience in kind between the two aspects 
(and they are lx)th of them only abstract asiiects) of 
experience which art resjiectively represented m the Bio- 
logical and Physico-chemical sciences, and to the necessity 
for a clear recognition of the corresponding differences in 
what are the only jiractical aims which each of the two 
groups of sciences can set before itself 

Authoi itiks — The reader may be referred to the sections by 
PFMBnFY and by Gamoff in Schafers Handbook of Physiology 
vol 1 1898 The following refeiences will give the additional 
clues requisite for a more spec lal study — Fxoduotion of oarbonie 
acid in the lungs Bohr and Hfnrk^ues Arcktvea de la Phynol 
norm , 1897, pp 469, 590, and 819 Supposed poisonous organic 
matter in expired air Hatdanf and Lorhain Smith Joum 
of Pcdholoqy, vol i pp 168 and 318, 1893 Properties of 
hssmoglobin Hufnlr Arch filr Anal und Physiol , 1901, 
Suppl , p 18/’ Cause of exchange of gases in the lunge and 
swimming bladder Summary by Haldane Science Progress 
1898 pp 120 and 237 Conservation of energy in the living 
organism Rubneu Zcitschrift fur Biclogu^ vol xxx p 71 
1894 Conditions determining consumption of oxygm in the 
organism Pfiucfi ArchtVy vol x p 261, 1876 Roiinfr 
Feitschrifl far Jhologxe, vol xix p 312, 1883 Bespira 
tion and muscular work in man Katzrnktfin Pflxigers 
Archiv, vol 49 p 330, 1891 Bespiration and size, age, and 
sex Magnus Levy Archtv far Anal und Physiol , 1899, 
p 814 Osh) 
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VI Muscle anii Nkeve 

Muscle — Among the properties of living material there 
iH one, widely though not universally present in it, which 
forms the pre<Lminent characteristic of muscular 
cells This projjerty is the hberation of some 
of the energy contained in the chemical com 
|K>unas of the cells in such a way as to give mechanica] 
work The mechanical work is obtained by movement 
lesulting from a change in, it is supposed, the elastic 
tension of the living framework of the cell In the fibrils 
existing in the cell a sudden alteration of elasticity occurs, 
lesulting in an increased tension on the ])oints of attach 
ment of the cell to the neighbouring elements of the 
tissue in which the cell is placed These yield under the 
strain, and the cell shortens between those points of its 
attachment This shortening is called contraction But 
the volume of the cell is not appreciably altered, despite 
the change of its sha[)e, for its one diameter increases 
m proportion as its other is diminished The manifesta 
tions of contractility by muscle are various in mode By 
tome contraction is meant a jirolonged and equable state 
of tension which yields under analysis no element of 
intermittent character This is manifested by the mus 
< III ir walls of the hollow viscera and of the heart, where 
It IS the expression of a continuous liberation of energy 
in firocoss in the muscular tissue, the outcome of the 
Iatter*s omoi intrinsic life, and largely independent of any 
<onnexion with the nervous system The muscular wall 
of the blood vessels also exhibits tonic contraction, which, 
however, seems to be mainly traceable to a continual 
excitation of the muscle cells by nervous influence con 
veyed to them along their nerves, and originating in the 
great vaso motor centre in the bulb In the ordinary 
strified muscle tissue of the skeletal musculature, cr/, 
qa^trocnemiiiSy tonic contraction obtains, but this, like 
the last mentioned, is not of autochthonous origin m 
the muscles themselves, it is indirect and nenral^ and 
aptiears to be chiefly maintained reflexly The sensi 
facie nt organs of the muscular sense and of the semi 
circular canals are to bo regarded as the sites of origin 
of this reiicx tonus of the skeletal muscles Striped 
muscles possessing an autochthonous tonus apjioar to be 
the various sphincter muscles 

Another mode of manifestation of contractility by 
muscles is the rhythmic A tendency to rhythmic con 
traction seems discoverable in almost all muscles In 
some it IS very marked, for example, in some viscera, 
the spleen, the bladder, the ureter, the uterus, the intes 
tme, and especially in the heart In several of these 
it appears proven that the recurrent explosive liberations 
of energy m the muscle tissue are not secondary to recur 
rent explosions in nerve cells, but are attributable to 
decompositions arising eoA eponte in the chemical sub 
stances of the muscle cells themselves in the course of 
their living Even small strips of the muscle of the 
heart, if Uken immediately after the death of the animal, 
continue, when kept moist and warm and supplied with 
oxygen, to “ boat ” rhythmically for hours Rhythmic con 
traction is also characteristic of certain groups of skeletal 
muscles, cr/, the respiratory In these the rhythmic 
activity 18, however, clearly secondary to rhythmic dis 
charges of the nerve cells constituting the respiratory 
centre in the bulb Such discharges descend the nerve 
fibres of the spinal cord, and through the intermediation 
of various spinal nerve colls excite the respiratory muscles 
through their motor nerves A form of contraction inter 
mediate in character between the tonic and the rhythmic 
IS met in the auricle of the heart of the toad These 
slowly successive phases of increased and of diminished 
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tonus regularly alternate, and upon them are superposed 
the rhythmic ** beats” of the pulsating heart 

The “ beat,” t c , the short lasting explosive contraction, 
of the heart muscle can be elicited by a single, even 
momentary, application of a stimulus, eg ^ by an indue 
tion shock. Similarly, such a single stimulus ehcits from 
a skeletal muscle a single beat,” or, as it is termed, a 
^Hwitch” In the heart muscle dunng a brief period 
after each beat, that is, after each single contraction of 
the rhythmic series, the muscle becomes vnexcitabU ” It 
cannot then be excited to contract by any agent, though 
the inexcitable period is more brief for strong than for 
weak stimuh But in the great group of the skeletal, 
voluntary, or striped muscles, a second stimulus succeed 
mg a previous so quickly as to fall even dunng the con 
tinuance of the contraction excited by a first, elicits a 
second contraction This second contraction storts from 
wliatever phase of jirevious contraction the muscle may 
have reached at the time A third stimulus excites a 
third additional contraction, a fourth a fourth, and so 
on The increments of contraction become, however, less 
and less, until the succeeding stimuh serve merely to 
maintain, not to augment, the existing degree of con 
traction We arrive thus by analysis at a summation 
of “beats” or of simple contractions m the compound, 
or “ tetanic,” or summed contraction of the skeletal muscles 
The tetanic or summed contractions are more extensne 
than the simple, both in space and time, and liberate 
more energy, both as mechanical work and heat The 
tension developed by their means m the muscle is many 
times greater than that develojied by a simple twitch 
Muscle cells respond by changes in their activity to 
changes in then environment, and thus are said to be 
“ excitable ” They are, however, less excitable 
than are the nerve cells which innervate them 
The change which excites them is termed a 
stimulus The least stimulus which suffices to excite is 
known as the stimulm of threshold vai'm In the case 
of the heart muscle this threshold stimulus evokes a beat 
as extensive as does the strongest stimulus , that is, the 
intensity of the stimulus, so long as it is above threiAold 
value, 18 not a function of the amount of the muscular 
response But in the ordinary skeletal muscles the 
amount of the muscular contraction is for a short range 
of quantities of stimulus (of above threshold value) pro 
portioned to the intensity of the stimulus and increases 
with it A value of stimulus is, however, soon reached 
which evokes a maxvmoX contraction Further increase of 
contraction does not follow further increase of the intensity 
of the stimulus above that jioint Just as m a nerve 
fibre, when excited by a localized stimulus, the excited 
state spreads from the excited point to the adjacent 
unexcited ones, so in muscle the “contraction,” when 
excited at a point, spreads to the ad,]acent uncontracted 
parts Both in muscle and in nerve this spread is termed 
conduction*^ It is propagated along the muscle fibres 
of the skeletal muscles at a rate of about 3 metres per 
second lu the heart muscle it travels much more slowly 
The disturbance travels as a wave of contraction, and the 
whole extent of the wave like disturbance measures in 
ordinary muscles much more than the whole length of any 
single muscle fibre That the excited state spreads only 
to previously unexcited portions of the muscle fibre, shows 
that even in the skeletal variety of muscle there exists, 
though only for a very brief time, a period of inexcit 
ability The duration of this ^lenod is about of a 
second m skeletal muscle 

When muscle that has remained inactive for some time 
IS excited by a series of smgle and equal stimuh succeed 
mg at intervals too prolonged to cause summation, the 
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succeeding contractions exhibit progressive increase up to 
A certam degree The tenth contraction usuaUy exhibits 
the culmination of this so-called ** staircase effect ” The 
explanation may he m the production of COg in the muscle 
That substance, in small doses, favours the contractile 
power of muscle The muscle is a machme for utilizing 
the energy contained in its own chemical compounds 
It 18 not surprising that the chemical substances produced 
in It by the decomposition of its living materud should 
not be of a nature indifferent for musculai life We find 
that if the series of excitations of the muscle be prolonged 
beyond the short stage of initial improvement, the con 
tractions, after Ixsing well maintained for a time, later 
<dochne m force and speed, and ultimately dwindle even 
to vanishing xioint This decline is said to be due to 
muscular fatigue The muscle recovers on being allowed 
to rest unstimulated for a while, and more quickly on 
])eing washed with an mnocuous but non nutritious solu 
tion, such as 6 per cent NaCl in water The washing 
seems to remove excreta of the muscle’s own production, 
4 ind the {leriod of repose removes them j^rhaps by diffusion, 
]>erhaps by breaking them down into innocuous material 
►Since the muscle produces lactic acids during activity, 
it has been suggested that acids are among the fatigue 
substances” with which muscle iKiisons itself when dc 
pnved of circulating blood Muscles when active seem 
to pour into the circulation substances which, of unknown 
chemical comjiosition, are physiologically recognizable by 
their stimulant action on the resjnratory nervous ccntie 
‘^rhe effoct of the fatigue substances u])on the contraction 
of the tissue is manliest es])ecially in the relaxation pro 
ciss. The contracted state, instead of lapidly subsiding 
after discontinuance of the stimulus, slowly and only 
])aTtiaLly wears off, the muscle remaining in a condition 
<►1 physiological “contracture” The alkaloid veratrm 
has a similar effect upon the contraction of muscle, it 
enormously delays the return from the contracted state, 

also does e]}iuephrm, an alkaloid extracted from the 
suprarenal gland 

Neevoub System — The work of Golgi (Pavia, 1885 
and onwards) on the minute structure of the nervous 
system has led to great alteration of doctrine in neural 
])hysiology It had been held that the branches of the 
nerve cells, that is to say, the fine nerve fibres — since all 
nerve fibres are nerve cell branches, and all nerve cell 
branches are nerve fibres — which form % close felt work in 
the nervous centres, there combined into a network actually 
continuous throughout This tontinuum was 
held to render possible conduction in all 
directions throughout the grey matter of the 
whole nervous system The fact that conduction occurred 
preponderantly in certain directions, was explained by 
ippeal to a hypothetical resistance to conduction which, for 
reasons unascertained, lay less in some directions than m 
others The intricate felt-work has by Qolgi been 
ascertained to be a mere interlacement, not an actual 
anastomosis network , the branches springing from the 
vanous cells remain life long unattached and unjoined to 
any other than their own individual cell Each neuron 
or nerve cell is a morphologically distmct and discrete 
unit connected functionally but not structurally with its 
neighbours, and with its own hfe and death independently 
of the destiny of its neighbours Among the properties of 
the neuron is conductivity in all directions But when 
neurons are hnked together it is found that nerve impulses 
will only pass from neuron A to neuron B, and not from 
neuron B to neuron A , that is, the transmission of the 
i xcited state or nervous impulse, although possible in each 
neuron both up and down its own cell branches, is only 
f)ossible from one nerve cell to another m one direction 


That direction is the direction in which the nerve impulses 
fiow under the conditions of natia-al life The synapst^ 
therefore, as the place of meeting of one neuron ^itli the 
next IS called, is said to valve the nerve cmuits This 
determinate sense of the spread is expressed as the lav) of 
forward direction The synapse api)ears to be a iitak 
spot in the chain of conduction, or rather to be a place 
which breaks down with comparati\e ease under stress, 
«</, under effect of iKiisons The axons of the motoi 
neurons arc, inasmuch as they arc nerve fibies in ner\c 
trunks, easily accessible to artificial stimuli It can Iki 
demonstrated that they are practnally indefatigable— it 
Iieatedly stimulated by olcctiital tin rents, even through 
many hours, thej, unlike muscU, continue to 
respond with unimpaired reaction ^ct when 
the musculai contraction is taken as index of the * 
response of the ner\c, it is found that unmistakable signs 
of fatigue apjieai even a \tiy biicf jieriod after (ommciuc 
ment of the excitation of the nerve, and the muscle soon 
ceases to gi\e any conti action whatever in iesi)ous( 1o 
stimuli apjdied indirectly to it thiough its ner>c But llie 
muscle will, when excited directly, e ij , by direct ai»i»li 
cation of electric currents, contract vigorously after all 
response on its part to the stimuli (nerve impulses) applied 
to It indirectly thiough its neive has failed The inference 
IS that the “ fatigue substances ” generated in the muscle 
fibres in the course of their jirolonged contraction 
injure and jiaialysc the motor end plates, which are places 
of synapses lietwcen iior\e cell and muscle cell, e\en carliet 
than they harm the contractility of the muscle fibres 
themsehes The alkaloid curarm causes motor paraljsis 
by attacking in a selective way this junction of motor 
nerve cell and striped muscular fibre It seems probable 
that the practical immunity of nerve fibres fiom fatigue 
IS associated with their jiossession of a myelin sheath, 
for nerve fibres of the non myelinate kind do not exhibit 
this immunity Now, theie is a difference between the 
axon m its course and at its teimination, for at the latUi 
it IS naked and unsheathed in myelin It may be that the 
rajndly fatigable charactei of the motor end jdate is duo to 
the naked non myelinate condition of the imrve fibi’e there 
Tho myelin sheath jirobably pi events fatigue more by 
ensuing rapid renewal of nerve conducting mateiial than 
by mechanical protection , it may he looked on as a 
nutrient bath in which the core conductor lies immeised 
The neuron is described as haMng a cell body or 
perikaryon from which the cell blanches — dendrites and 
axon — extend, and it is this jx^rikaryon which, 
as its name implies, contains the nucleus It 
forms the trophic centre of the cell, just as the 
nucleus containing part of eveiy cell is the trophic centie 
of the whole cell Any 2 »ait of the cell cut off from the 
nucleus containing jwirt dies down this is as true of 
nerve cells as of amaba, and in regard to the neuron it 
constitutes what is known as the W allenan degeneration 
On tho other hand, in some neurons, after severance of 
the axon from the rest of the cell (spinal motor cell), the 
whole nerve cell as well as the severed axon degenerates, 
and may eventually die and be removed In the seveiecl 
axon tho degeneiation is first evident in a breaking down 
of the naked xerve filaments of the motor end plate A 
little later the breaking down of the whole axon, both 
axis cylinder and myelin sheath alike, seems to occur 
simultaneously throughout its entire length distal to the 
place of severance The complex fat of the myelin be 
comes altered chemically, while the other components of 
the sheath break down This death of the sheath as well 
as of the axis cylinder shows that it, like the axis cylinder, 
IS a part of the nerve coll itself 

In addition to the trophic influence exerted by each 
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part of the neuron on its other jiarts, notably by the 
IKjrikaryon on the cell branches, one neuron also in many 
instances influences the nutrition of otlier neurons When, 
for instance, the axons of the ganglion cells of the retina 
are severed by section of the optic nerve, and thus their 
influence uiK)n the nerve cells of the visual cerebral centres 
is aep aside, the nerve cells of those centres undergo second 
ary atrophy {Gadden's atrophy) They dwindle m size, 
they do not, however, die Similarly, when the axons of 
the motor spinal cells are by severance of the nerve trunk 
of a muscle broken through, the muscle cells undergo 
“ degeneration — dwindle, become fatty, and alter almost 
beyond recognition This trophic influence which one 
neuron exerts uiwii others, or ujxm the cells of an ex 
trinsic tissue, such as muscle, is exerted m that 
*/* direction which is the one normally taken by the 
tt^uroaw natural nerve impulses It seems, esiiecially in 
the case of the nexus between certain neurons, 
that the influence, loss of whicli endangers nutrition, is 
associated with the occurrence of something more than 
merely tlie nervous impulses awakened from time to 
time in the leading neive cell The wave of change 
(nervous impulse) induced in a neuron by advent of 
a stiinulas is after all only a sudden augmentation of 
an activity continuous within the neuron — a transient 
iiccentuation of one (the disintegrative) jihase of the 
metabolism inheient in and inBe|>arable from its life 
The nervous impulse is, so to say, the sudden evanescent 
glow of an ember continuously black hot A continuous 
lesser “change” or stream of changes sots through the 
neuron, and is distributed by it to other neurons in the 
same direction and by the same synapses as are its nerve 
impulses This gentle continuous activity of the neuron 
IS called its tonm In tracing the b^mus of neurons to a 
source, one is always led link by link against the current 
of nerve force — so to say, “ up stream ” — to the first begin- 
nings of the chain of neurons in the sensifacient surfaces 
of the Ixidy From these, as in the eye, ear, and other 
sense organs, tonus is constantly initiated Hence, when 
cut off from these sources, the nutrition of the neurons of 
various central mechanisms suffers Thus the tonus of 
the motor neurons of the spinal cord is much lessened by 
rupture of the groat atteient root colia winch normally ])lay 
u|K)n them A prominent and pra< tically impirtant illus 
tiatioii of neural tonus is given by the skeletal muscles 
These muscles exhibit a ceitain constant condition of 
slight conti action, which disapjiears on severance of the 
nerve that innervates the muscle It is a muscular tonus 
of central sounc consequent on the continual glow of 
excitement in the spinal motor neuron, whose outgoing 
end plays uixm the muscle cells, whoso ingoing end is 
jilayed upon by other neurons — spinal, cerebral, and 
cerebellar 

It Ls with tlie neural obuieiit of musclo tonus that tendon jiheno 
7nenti aie intimately associated Tho earliest studied of those, tho 
** JcTiee jrrk,*' may servo as example of the class It is a bnef ex 
tension of the limb at the knoo joint, due to a simple controotion of 
the extensor musclo, elicited by a tap or other short mechanical 
stimulus ^iplied to the muscle fibres through the tendon of the 
musele Tlit jerk is obtainable only from muscle fibres possessed 
of neural tonus If the sensoiy nerves of tho extensor muscle bo 
severed, the lork is lost The brevity of the mtorval between 
tho taj) on tlu knee and tlie beginning of tho resultant contraction 
of tho miisLle excludes the jHissibility of reflex development A 
little expentuut in olworv ations on tho knoo jerk imparts a notion 
of tho average strength of the “jerk Wide departures from tho 
normal standard aie m(t with and are sym]»tomatic of certain 
nervous conditions Stretching of tho muscles antagonistic to the 
extensors— namely, of tho flexor muscles— reduces the jerk by in 
hibitmg the extensor spinal nerve cells through tho nervous impulses 
generate by the tense flexor muscles Hence a favourable posture 
of tho limb for eliciting the )erk is one ensuring relaxation of the 
hamstring muscles, as vihen the leg has been crossed upon 
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the other In sleep the lerk is diminished, in deep sleep quite 
abolished Extreme bodily fatigue diminishes it Conversely, a 
cold batii incToases it The tummg of attention towards tho knee 
interferes vath the lerk , hence the device of diroctmg the {lerson 
to perform vigorously some movement, which does not involve the 
muscles of tho loivor limb, at the moment when the hght blow is 
dealt upon tho tendon A slight degree of oontractiou of musclo 
seems tno substratum, of all attention The direction of attention 
to the pcrfoimance of some movement by the arm ensures that 
loosenosH and freedom from tension in the thigh muscles which is 
essential for tho provocation of the jerk The motor cells of tho 
extensor muscles, wheu preoccupied by cerebral influence, apjiear 
refractory Ziehen has noted exaltation of the jerk to follow ex 
tnqtation of a cortical centre 

Although the cell body or jienkaryon of the neuron, 
with its contained nucleus, is essential for the maintenance 
of the life of the coll branches, it has become 
recognized that the actual process and function 
of “ conduction ” in many neurons can, and does, 
go on without tho cell body being directly con- 
cerned in the conduction Wundt first showed, many 
years ago, that tlie nerve impulse travels through the 
spinal ganglion at the same sfieed as along the othei 
parts of the nerve trunk — that is, that it suffers no delay 
111 transit through tho penkarya of the afferent root 
neurons Bethe has succeeded in isolating their perikarya 
from certain of the afferent neurons of the antenna of 
Carctnus The conduction through the amputated cell 
branches continues unimpaired for many hours This 
indicates that tho conjunction between the conducting 
substance of the dendrons and that of the axon can be 
effected without tho intermediation of the cell body But 
the profier nutrition of tho conducting substance is indis 
solubly dejiendent on the cell branches being in continuity 
with the cell liody and nucleus it contains Evidence 
illustrating tins nexus is found in the visible changes 
produced in the i)crikaTyou by prolonged activity induced 
and maintained in the conducting branches of the cell 
As a result, the fatigued cells appear shrunken, and their 
reaction to staining reagents alters, thus showing chemical 
alteration Most inaikcd is the decrease in the volume 
of the nucleus, amounting even to 44 jior cent of the 
initial volume In the myelinated cell branches of the 
neuron, that is, in the ordinary nerve fibres, no visible 
change has ever been demonstrated as the result of any 
normal activity, however great — a striking contrast to the 
observations obtained on the penkarya Tho chemical 
changes that accompany activity lu the nerve fibre must 
be very small, for no measurable production of COg or 
of heat 18 observable as the result of the moat forced 
tetanic activity 

The nerve colls of the higher vcitebrata, unlike their 
blood cells, their connective tissue cells, and even their 
muscle cells, early, and indeed in embryonic 
life, lose power of multiplication The number 
of them formed is definitely closed at an early 
period of tho indnidual life, they are like a 
committee given definite work to do and without jiower 
to add to their number Tho nerve cells of a centenarian 
are themselves each individually a hundred years of age 
Although, unlike so many other cells, thus early stenle 
for reproduction of tlioir kind, they retain for longer than 
most cells a high power of individual growth. They con 
tmue to grow, and to thrust out new branches and to 
lengthen existing branches, for many years far mto adult 
life They similarly jxissess power to repair and to re 
generate their cell branches where these are injured or 
destroyed by trauma or disease This is the explanation 
of the repair of nerve trunks that have been severed, with 
consequent degeneration of tho peripheral nerve fibres 
As a rule, a longer time is required to restore the motor 
than the sensory functions of a nerve trunk. 
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mimlar way damage of a certain Hmall |)ortion of the 
temporal lobe of the brain produces loaa of intelligent 
apprehension of words R{>oken, although there is no deaf 
ness and although words seen are jierfectly apprehended 
Another region, the angular region,” is similarly related 
to intelligent apprehension of woids seen, though words 
heard are ai)prehended jieifectly 

Wllon this differentiation of cortex, traceable by experi 
inent to its highest expression in man, is collated with the 
tacts of the detailed development of the cortex as studied 
HI the successive phases of its giowth and ripening in the 
human infant, a suggestive analogy is seen The nervous 
paths in the brain and cord, as they attain completion, 
( oine to be furnished more and more with fibres that are 
fully myelinate At the beginning of its history each is 
unprovided with myelinate neive fibres The excitable 
foci of the cerebral cortex are \\ell myelinated long before 
the unexcitablo are so The regions of the (ortex, whose 
conduction paths are early coinplotod, may be arianged in 
groups by their connexions with sense organs eye region, 
car region, skin and soimesthetic legion, olfactory and 
t esto region The aieas of iiitervening cortex, arriving at 
structural completion later than the above senM 
iro called by some an»oeiation Rph^e^ to indicate the view 
that they contain the neural mechanisms of leactions (some 
lia\c said “ideas”) associated with the sense jierceptions 
elaborated in the several sense sphoics 

The name “ motor area ” is given to that region of cortex 
whence^ motor reactions of the facial and limb muscles 
are regularly and easily evoked, os Ferner’s in 
molor^* vestigations showed This region is often called 
L9atr0B Retiso) i motot tot and the term 

has also been used and seems very appio}>nate 
It has boon found that distmbaiuc of sensation, as well as 
disturbance of movement, is often incurred by its iiyury 
Patients in whom, for purposes of diagnosis, it has been 
electrically excited, dosenbo, as the imtuil effect of the 
stimulation, tingling and obscuio but loc ally limited sensa- 
tions, referred to the jiait whoso muscles a moment later 
aie thrown into coordinate activity The distinction, 
therefore, between the movement of the eyeballs, elicited 
from the occipital (visual) cortex, and that of the hand, 
i belted from the cortex in the region of the central sulcus 
(somcesthetic), is not a difforenc o lietwoon motor and sensory, 
tor both are sensori motor in the nature of their reactions , 
the difference is only a difference between the kind of sense 
and sense-organ in the two cases, the muse ular apjiaratus in 
each case being an appanage of the sc usual 

That the lower tyjies of vertebrate, such as fish, cc/, 
carp, jKissess practically no cortex cerebri, and nevertheless 
execute “ volitional ” acts involving high co-ordination and 
fxisaossion by them of ansoemttve immory^ 
shows that for the existence of these phenomena the cortex 
ceiebri is m them not essential In the dog it has been 
]novcd that after removal from the animal t>f e\ery vestige 
of its cortex cerebri, it still executes habitual acts of great 
motor complexity roqiuimg extraordinaiily delicate adjust 
ment of muscular contraction It can walk, run, and 
food , such an animal, on wounding its foot will run on 
three logs, as will a normal dog under similar mischance 
Jliit signs of associative memory are almost, if yot entirely, 
wanting Throughout three years such a dog failed 
to learn that the attendant's lifting it from the cage at a 
(ertain hour was the preliminary circumstance of the 
feeding hour , yet it did exhibit hunger, and would refuse 
further food when a sufficiency had been taken In man, 
actually gross sensory defects follow oven limited lesions 
of the cortex Thus the rabbit and dog are not absolutely 
blinded by removal of the entire cortex, but in man 
dtstructionof the occipital cortex inodutos total blindness, 


even to the extent that the pupil of the eye does not 
respond i/^hen light is flashed into the eye 

Examination of the cerebellum by the method of 
Wallerian degeneration has shown that a large number of 
spinal and bulbar nerve cells send branches up 
into it These seem to end, for the most iiart, 
in the grey cortex of the median lobe, some, 
though not the majority, of them decussating across tho 
median line The organ seems also to receive many fibres 
from the parietal region of the cerebral hemisphere* From 
the organ there emerge fibres which cross to the opposite 
red nucleus, and directly or indirectly reach the thalamic 
region of the crossed hemisphere The pons or middle 
peduncle, which was regarded, on the uucertam ground of 
naked-eye dissection ot human anatomy, as commissural 
between the two lateral lobes of the cerebellum, is now 
known as constituting chiefly a cerebro-cerebeUar decus- 
sating path Certain cerebellar cells send processes down 
to the coll group m the bulb known as the nucleus of 
Deiters, which latter projects fibres down the Spinal cord 
Whether there is any other or direct emergent jiath from 
the cerebolhim into the spinal cord is a matter on which 
opinion 18 divided 

Injuries ot the cerebellum, if large, derange the power 
of executing movements, without pioducing any detectable 
derangement of sensation The derangement gradually 
disappears, unless the damage to the organ be very wide 
A reeling gait, oscillations of the body which impart a zig 
zag direction to the walk, difficulty in standing, owing to 
unsteadiness of limb, are common in cerebellar disease 
On the other hand, congenital defect amounting to absence 
of one cerebellar hemisphere has been found to occasion 
practically no symptoms whatsoever Not a hundredth 
[iart of the cerebellum has remained, and yet there has 
existed ability to stand, to walk, to handle and lift objects 
in a fairly normal wiy, without any trace of impairment 
of cutaneous or muscular sensitivity The damage to the 
cerebellum must, it would seem, occur not very slowly in 
order to occasion marked derangement of function, and 
then the derangement falls on the exeeution of movements 
One aspoet of this derangement, named by Luciani 
mtema, is a tromoi heightened by or only appeanng 
when the muschs enter upon action — “intention tremor 
Vertigo IS a fre(|uent result of cerebellar injury animals 
indicate it by their actions, j)atient 8 describe it. To- 
interpret this vertigo, appeal must be made to disturbances, 
other than cerebellar, which likewise occasion vertigo 
Those include, besides ocular squint, many spatial positions 
and movements unwonted to the body the looking from 
a height, the gliding over ico, sea travel, to some persons 
oven travelling by train, or the covenng of one eyt 
Common to all these ( onditions is the synchronous nse of 
jierceptions of sjiatial relations between the self and the 
environment which have not, or have rarely, before ansen 
in synchronous combination The tactual organs of the 
soles, and the muscular sense organs of limbs and trunk, 
are originating perceptions that indicate that the self is 
standing on the solid earth, yet the eyes are at the same 
time ongmatmg ^lercoptions that indicate that the solid 
earth is far away below the standing self The com- 
bination IS hard to harmonize at first , it is at least not 
given as mnately harmonired Perceptions regarding the 
“ me ” are notoriously highly charged with “ feeling,” and 
the conflict occasions the feeling insufficiently described as 
“ giddiness ” The cerebellum receives paths from most, if 
not from all, the afferent roots With certain of these it 
stands associated most closely, namely, with the vestibular, 
representing the sense organs which furnish data for appre- 
ciation of positions and movements of the head, and with 
the channels, conveying centripetal impressions from tho 
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apparatus of skeletal movement Disorder of the cere 
helium sets at variance, brings discord into, the space 
}K3roeptions contributory to the movement The b^y^s 
movement becomes thus imperfectly adjusted to the spatial 
requirements of the act it would perform 

In the physiological basis of sense exist many impressions 
which, apart from and devoid of psychical accompaniment, 
refiexly influence motor (muscular) innervation It is witli 
this sort of habitually apsychical reaction that the cere- 
Ix^llum is, it wouli seem, employed That it is apparently 
devoid of psychical concomitant need not imply that the 
impressions concerned m it are crude and inelaborate 
The seeming want of reaction of so much of the cerebellar 
structure under artificial stimulation, and the complex 
lelay system revealed in the histology of the cerebellum, 
suggest that the impressions are elaborate Its reaction 
preix>nderantly helps to secure co-ordinate innervation of 
the skeletal musculature, both for maintenance of attitude 
and for execution of movements So far as the gootropism 
iud stereotropism of the animal can be centred at any 
one hmitod field of the central nervous system, that field 
IS cerebellar 

Sleep — The more obvious of the characters of sleep are 
essentially nervous In deep sleep the threshold value of 
the stimuli for the various senses is very greatly raised, 
rising rapidly during the first hour and a half of sleep, and 
then declining with gradually decreasing decrements 
The muscles become less tense than in their waking 
state their tonus is diminished, the upper eyelid falls, 
and the knee jerk is in abeyance The respiratory rhythm 
IS less frequent and the breathing less deep, the heart- 
beat IS less frequent , the secretions are less copious , the 
pupil 18 narrow , in the brain there exists arterial ansemia 
\N ith venous congestion, so that the blood flow there is less 
than in the waking state 

It has been suggested that the giadual cumulative result 
of the activity of the nerve cells during the waking day is 
to load the brain tissue with ** fatigue substances ’’ 
o/ W mp 'wkich clog the action of the cells, and thus 
periodically jiroduce that loss of consciousness, 
tic , which IS sleep Such a diugging of tissue by its 
own excreta is known in muscular fatigue, but the fact 
that the depth of sleep progressively increases for an hour 
ind more after its onset prevents complete explanation of 
sleep on similar linos It has been urged that the neurons 
letract during sleep, and that thus at the synapses the gap 
l)etween nerve cell and nerve cell becomes wider, or ^at 
the supporting cells exi)and between the nerve cells and 
tend to isolate the latter one from other Certain it is 
that in the course of the waking day a great number of 
stimuli play on the sense organs, and through these produce 
disintegration of the living molecules of the central nervous 
system. Hence during the day the assimilatory processes 
of these cells are overbalanced by their wear and tear, and the 
end result is that the cell attains an atomic condition less 
favourable to further disintegration than to reintegration 
That phase of cell life which we are accustomed to call 
“ active ” 18 accompanied always by disintegration When 
in the cell the assimilative processes exceed dissimilative, 
the external manifestations of energy are liable to cease or 
dimmish Sleep is not exhaustion of the neuron in the 
sense that prolonged activity has reduced its excitability 
to asero The nerve cell just prior to sleep is still well 
capable of response to stimuli, although perha|)s the thres 
hold value of the stimulus has become rather high, whereas 
after entrance upon sleep and continuance of sleep for 
several hours, and more, when all spur to the dissimilation 
process has been long withheld, the threshold value of the 
sensory stimulus becomes enormously higher than before 
The exciting cause of sleep is therefore no complete ex 


haustion of the available material of the cells, nor is it 
entirely any paralysing of them their excreta. It is 
more probably abeyance of external function during a 
periodic internal assimilatory phase 

1 wo processes ooiqom to initiate the assmiilatory phase Tlierf h 
close interconnexion between the two aspects of the double at tivity 
that in physiolofncal theory constitute tlio chemical bfo of proto 
plasm, between dissimilation and assimilation Heiing has lung 
insist^ on a self regulative adjustment of the cell metabolism, so 
that action involves reaction, mcieased catabolism nocessitateH 
after increase of anabolism The long continued incitement to 
catabolism of the waking day thus of itself predisposes the nerve cells 
towards rebound into the opposite phase , the increased cataholisiu 
duo to tlie day s stimuli inauces increase of anabolism, and though 
recuperation goes on to a largo extent during the day itself, th< 
recuperative process is slower than and lags behind, the dismte 
grative Hence there occuis a cumulative effect, progressively 
increasing fiom the o|)omng till the dosing hours The second 
factor inducing the assimilative change is the withdrawal of the 
nervous system from sensual stimulation The eyes are closed, 
the maintenance of posture by active contrac tioii is replaced by the 
recumbent pose which can bo maintained by static action ana the 
mere mechanical consistence of the body, the ears are screened 
from noise m the quiet chamber, the skm from localized pressure 
by a soft, yielding couch The effect of thus reducing the excitant 
action of the environment is to give consciousness over more to 
mere revivals by memory, and ^adually consciousness lapses A 
remarkable case is well authenticated, wliere, owing to aiseasc a 
young man had lost the use of all the senses save of one eye and or 
one ear If these last channels w ere scaled, in two or three minutes 
time he invariably fell asleep 

If natuial sleep is the expression of a phase of decreased exdt 
ability due to the setting in of a tide of anabolism in the cells ol the 
nervous system, what is the action of narcotics? They lower the 
external activities of the cells, but do they not at the same time 
lower the intomal reparative, assimilative activity of the cell that 
m natural sleep goes vigorously forward piopariug the system foi 
the next day s drain on energy ? In most cases they scorn to lower 
both the intomal and the external activity of the nerve ^ 
cells, to lessen the coll s entire metabolism, to reduce o t • 
the speed of its whole chenncal movement and life Hence 
it 18 not surprising that often the refreshment, the recupera 
tion, obtained fiom and felt after sleep mduced by a drug amounts 
to nothing, or to worse than nothing But very often refreshment 
18 undoubtedly obtained from such narcotic sleep It may In 
supposed that in the latter case the effect of the drug has been to 
ensure occurrence of that second predisposmg factor mentioned 
alrove, of that withdrawal of sense impulses from the nerve centres 
that serves to usher in the state of sleep In certain conditions it 
may be well worth while by means of narcotic drugs to close the 
poi^ls of the senses for the sake of thus obtaining stillness in tlx 
chambers of the mind , their enforced quietude may induce a period 
in which natural rest and repair continue long after the initial 
unnatural arrest of vitality due to the drug itself has passed awaj 

IlypmUem — The physiology of tins group of “ states ” 
IS, as regards the real understanding of their production, 
eminently vague The conditions which tend to induce 
them contain generally, as one element, constrained visual 
attention prolonged beyond ordinary duration Symptoms 
attendant on tho hypnotic state are closure of the eyelidN 
by the hypnotizer without subsequent attempt to oi3eii 
them by the hypnotized subject , the pupils, instead of 
being constncteci, as for near vision, dilate, and there set^ 
in a condition suiierficially resembling sleep But in 
natural sleep the action of all parts of the nervous system 
IS subdued, whereas in the hypnotic the reactions of the 
lower, and some even of the higher, parts are exalted More 
over, the reactions seem to follow the sense impressions 
with such fatality, that, as an inference, absence of will 
power to control them or suppress them is suggested 
This reflex activity with ** paralysis of will ” is character 
istic of the eovn/narnb^%ntv^ state The threshold value of 
the stimuli adequate for the vanous senses may be extra 
ordinarily lowered Pnnt of microscopic size may be 
read, a watch ticking in another room can be heard 
Judgment of weight and texture of surface is exalted 
thus a card can in a dark room be felt and then re selected 
from the re shuffled pack Akin to this condition is that 
m which the power of maintaining muscular effort is in 
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creased , the indiMclual may he ntitt with merely head and 
feet supported on two , chairs , the limbs can be held out- 
stretch^ for hours at a time This is the cataleptw state, 
the phase of hypnotism ^\hich the phenomena of so-called 
“ animal hypnotism ” resemble most A frog or fowl or 
guinea pig held in some unnatural pose, and retained so 
forcibly for a time, Incomes “ set ” in that pose, or rather 
in a fJosture of partial recovery of the normal posture 
In this state it remains motionless for various penods 
This condition is more than usually readily induct when 
the cerebral hemispheres have been removed The decere 
brate monkey exhibits “ cataleptoid ” reflexes Father 
Kircher’s experi'mentum imiabtle with the fowl and the 
chalk line succeeds best with the decerebrate hen. The 
attitude may bo dosenbed as due to prolonged, not very 
intense, discharge from reflex centres that rcgiilate posture 
and are probably intimately connected with the cerebellum 
A sudden intense sense stimulus usually suflices to end 
this tonic dis( hargo It comj>lete8 the movement that has 
already set in but had lx3cn chocked, as it were, half way, 
though tonically maintjiine^l Coincidently with the per 
sistence of the tonic contraction, the higliei and volitional 
centres seem to lie under a siiell of inhibition, their 
action, which would complete or cut short the posture 
si)asm, rests in abeyance Suspension of cerebral influence 
exists even more markedly, of course, when the cerebral 
hemispheres have l>een ablated 

But a }X)tont — according to some, the most jxitent — 
factor m hypnotism, namely, is unrepresented 

in the production of so called animal hypnotism We 
know that one idea suggests another, and that volitional 
movements arc the outcome of ideation If we assume 
that theio is a material process at the basis of ideation, we 
may take the analogy of the concomitance between a spinal 
reflex movement and a skin sensation The physical 
“touch” that initiates the ])sychical “touch” initiates, 
through the very same nerve channels, a reflex movement 
resjKmsive to the physical “ touch,” just as the jisychical 
“ touch ” may 1x3 considered also a res|x)n8e to the same 
jihysical event But in the decapitated animal wo get, wo 
have good arguments for Ixslief, the reflex movement alone 
as resjionse , the jisychical touch drops out Could we 
assume that there is in the adult man njflex machinery 
which 18 of higher order than the merely spinal, which 
employs much more complex motor mechanisms than 
they, and is connected with a much wider range of sense 
organs , and could we assume that this reflex machinery, 
although usually associated in its action with memorial and 
volitional processes, may in certain circumstances be sun 
dered from these latter and unattendant on them — may 
in fact continue in woik when the higher jirocosses are at 
a standstill — then we might imagine a condition resem 
bling that of the somnambulistic and cataleptic states of 
hypnotism 

Such asRumptions are not wholly uiijastiliod Actions of groat 
complexity ana doluacy of adjustment arc daily executed by each 
of us without what is oniinanly understood as % olition, and without 
more than a mere shred of memory attached thereto To take 
one H watch from the ixx)ket and look at it when from a familiar 
clock tom or a familiar hell strikes a familiar hour, is an instance of 
a habitual ai tioii initiatid hy a sense jiereeption outside attentive 
consciousness We may suddenly romomnor dimly afterwards 
that we have done so, and we quite fail to rcxall the difference 
between the watch time and the clock time In many instances 
hypnotism seems to establish quickly reactions similar to such as 
usually result only from long and closely attentive practice The 
sleeping mother rests undisturbed by the vanous noises of the 
house and street, but m akes at a slight murmur from her c hild The 
ship s engineer, engaged in conversation with some visitor to the 
engme room, talks apjiarently undisturbed by all the multifold 
noise and rattle of the machinery, but let the noise alter in some 
item which, though unnotic cable to the visitor, betokens importance 
to the trained ear, and Ins jiassivo attention is in a moment caught 


[special senses 

The warders at an asylum have been hypnotised to sleep by the 
be^de of dangerous patients, and ** suggest^ ’ to awake the instant 
the patients attempt to get out of bed, sounds which had no import 
for them being mhibit^ by su^stion Warders m this way 
worked all day and performea ni^ duty also for months without 
showmg fatigue This is akm to the ** ivpetition *' which, read by 
the schoolboy last thing overnight, is on waking “ known by heart 
Most of us can wake somewhere about a desired although unusually 
early hour, if ovoi night we desire much to do so 

Two theories of a physiological nature have been proposed 
to account for the separation of the complex reactions of 
these conditions of hypnotism from volition and from 
memory Heidenhain’s view is that the cortical centres 
of the hemisphere are inhibited by peculiar conditions 
attaching to the initiatory sense stimuli Preyer’s view is 
that the essential condition for imtiation is fatigue of the 
will power under a prolonged effort of undivided attention 

Hypnotic somnambulism and hypnotic catalepsy arc 
not the only or the most profound changes of nervous 
condition that hypnosis can induce The physiological 
derangement which is the basis of the abeyance of vohtion 
may, if hypnotism be profound, pass into more widespread 
derangement, exhibiting itself as the hypmtw Uthmfy 
This 18 associated not only with paralysis of will but 
with profound ansesthesia. Proposals have been made to 
employ hypnotism as a method of producing anmsthesia 
for surgical purjxises, but there are two grave objections 
to such employment In order to produce a sufficient 
degree of hypnotic lethargy the subject must be made 
extremely susceptible, and this can only be done by 
repeated hypnotization It is necessary to hypnotize 
patients every day for several weeks before they can be 
got into a degree of 8tu|x>r sufiicient to allow of the safe 
execution of a surgical oiieratioru But the state itself, 
when reached, is at least as dangerous to life as is that 
produced by inhalation of ether, and it is more difficult 
to recover from Moreover, by the processes the subject 
has gone through ho has had those physiological activities 
upon which his volitional jicwer depends excessively 
deranged, and not improbably ix3rmanently enfeebled. 

(css) 

VII Special Senses, 

Tomh — The sense of touch de|)ends upon pressure 
When we touch a body, a pressure is exerted This 
jiressure reacts on nerve-endings m the epidermis or skin, 
nervous impulses are generated, and when these react, the 
brain sensations of “touch” are the result (see 9th 
edition, article Touch, vol xxm p 478) Kesearch shows 
that the sensation may be referred to parts of the skin 
which do not contain the siiecial end organs associated 
with this sense, and that fllaments in the Malpighian layer 
(the layer immediately above the papillse of the true skin) 
may form the anatomical basis of the sensa The skin 
may be regarded, also, as an extensive surface containing 
nervous arrangements by which we are brought into 
relation with the outer world Accordingly, touch is not 
the only sensation referred to the skin, but we ako refer 
sensations of temperature (heat and cold), and often those 
peculiar sensations which we call pain 

Sensations of heat and cold are chiefly referred to the 
skin, and only partially to some mucous membranes, such 
as those of the alimentary canal Direct imta- 
tion of a nerve does not give rise to these sensfi^ 
tions Thus, if we plunge the elbow into hot aJSoHm’ 
water, or into ice-cold water, we may have feel- 
ings of heat or of cold referred to the parts immersed, but 
we do not expenence heat or cold by imtatmg the ulnar 
nerve, which hes here just below the skin. When the 
change of temperature affects the nerve, there is a pamful 
sensation referred to the extremities of the nerve on the 
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ulnar side of the arm and hand. The exposed pulp of a 
diseased tooth, when irritated by hot or cold fluids, gives 
nse to pain, not to sensations of temperature. It has now 
been ascertained that there are minute areas on the skin 
in which sensations of heat and cold may be more acutely 
felt than in adjoining areas , and, further, that there are 
points stimulate by addition of heat, hot spots, while 
others are stunulated by withdrawal of heat, cold sf)Ots 

A simple method of demonstrating this phenomenon is to use a 
sohd cylinder of copper, eight inches m length by half an inch in 
thickness, and shaiponed at one end to a hne pencil like point 
Dip the pointed end into very hot ^ater, dose the eyes, and toucli 
parts of the skin When a hot spot is touched, there is an acute 
sensation of buinmg Such a spot is often near a hair Again, in 
another set of experiments, dip the cop])er pencil into ice cold l^ato^ 
and sean h for cold spots Wlion one of these is touched, a sensa 
tion of cold, as if concentrated on a ^)oint, is experienced Thus it 
niay be demoiistiated that in a given area of skin there may be hot 
spots, cold spots, and touch spots 

Cold spots aic inoie abundant than hot spots The 
spots are arranged m curved lines, but the curve uniting a 
number of cold spots does not coincide with the curve 
forming a chain of hot spots By Weber’s method (see 
Touch, 9th edition, vol xxm j) 480) it will be found 
that wo can disci immate cold spots at a shorter distance 
from each othci than hot spots Thus on the foi'ehead 
cold spots have a minimum distance of 8 mm , and hot 
8iK)ts 4 mm , on the skin of the breast, cold sjjots 2 mm , 
and hot sjxits 5 min , on the back, cold sjKits 1 5 mm , 
and hot s|K)ts 4 to 6 mm , on the back of the hand, cold 
s}K)ts 3 mm , and hots s[)ot3 4 mm , on the palm, cold 
spots 8 mm , and hot sjxits 2 mm , and on the thigh 
and leg, cold sjxits 3 mm , and hot spots 3 5 mm 
Electrical and mechanical stimulation of the hot or cold 
spots call forth the corresjxinding sensation No terminal 
organ for discrimination of temj)erature has yet been found 
It will be observed that the sensation of heat or cold is 
excited by cJMnqe of temjierature, and that it is more acute 
and definite the more sudden the change Thus discrimi 
nation of temperature is similar to discrimination of touch, 
which depends on more or less sudden change of pressure 
The term cold means, physiologically, the sensation we 
ex|)erienco when heat is abstracted, and the term heat, the 
sensation felt when heat is added to the part. Thus we 
are led to consider that the skin contains at least two kinds 
of sj)ecific terminal organs for sensations of touch and 
temperature, and two sets of nerve fibres which carry the 
nervous imjmlses to the brain In all probability, also, 
these fibres have different central endings, and in their 
course to the brain run in different tracts in the spinal 
cord This will explain cases of disease of the central 
nervous system in which, over certain areas of skin, sensa 
tions of touch have been lost while sensations of temjjerature 
and pain remain, or vice vered Tactile and thermal 
impressions may influence each other Thus a leg sent to 
“ sleep ” by pressure on the sciatic nerve will bo found to 
be loss sensitive to heat, but distinctly sensitive to cold 
In some cases of disease it has been noticed that the skin 
18 sensitive to a temperature above that of the limb, but 
insensitive to cold Again, a weight is always felt to be 
heavier when it is cold than when it is hot, and the 
minimum distance at which two compass points are felt is 
diminished when orie point is warmer than the other It 
18 highly probable that, just as we found in the case of 
touch (pressure), the terminal organs connected with the 
sense of temperature are the fine nerve filaments that have 
been detected in the deeper strata of the Malpighian region 
of the epidermis, immediately above the true skin, and it 
18 also probable that certain epidermic (epithelial) cells in 
that region play their part in the mechanism 

Sensations of touch (pressure) and of temperature are 
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not, however, the only sensations referred to the skin 
We may also exiienence in that organ the peculiar class of 
sensations called pam Sensatioxls of a i>ainful 
character may also, in ceitain circumstances, * ” 
be referred to the viscera, and to mucous and serous 
surfaces Pain is not a sensation excited by iiritating the 
end organs either of touch or of temiKjrature, noi even by 
irritating directly the filaments of a sensory nerve • Even 
if sensory nerves are cut or bruised, as in surgical oj>era- 
tions, there may l)e no sensations of pain and it has been 
found that muscles, \ essels, and e^ en the viscera, such as 
the heart, stomach, liver, oi kidneys, nny be freely 
handled without giving rise to any leeling of pain, or 
indeed to any kmd of sensation These i»arts, in ordinary 
circumstances, aji^iear to l)e insensitnt, and yet they con- 
tain afferent nerves If the sensibility of these nerves is 
heightened, or possibly if the sensitiveness of the central 
terminations of the nerves is raised, then we may have 
sensations to which we give the name of pain In like 
manner the skin is endowed with afferent nerves, distinct 
Irom these ministering to touch and to tem|)erature, along 
which nervous impulses aie constantly flowing When 
these nervous impulses reach the central nervous system, iii 
ordinary circumstances they do not give rise to changes 
that reach the level of consciousness, but they form, as it 
were, the warp and woof of our mental life, and they also 
afleet metabolisms, that is to say, nutntne changes in 
many parts ot the body They may also, as is well known, 
affect unconsciously such mo( hanisms as those of tlie action 
of the heait, the calibre of the blood vessels, and the move- 
ments of res])iration If, howe\ei, their plane of activity 
IS raised, as by intermittent pressure, or by inflammatory 
action, or by sudden changes of temperaturt , as in burning, 
scalding, Ac, such ner'vous impulses give rise to pain 
Sometimes pam is distinctly located, and in other cases it 
may be irradiated in the nerve centres, and referred to areas 
of skin or to regions of the body which are not really the 
seat of the irritation Thus irritation of tlu liver may 
cause i)am in the shoulder , disease of the liii>jomt often 
gives rise to pam in the knee , and renal tohe, due to the 
passage of a calculus down the ureter, to severe pam even 
111 the abdominal walls It is also noticeable that a sen- 
sation of pam gives us no information as to its cause , we 
simply have an agonizing sensation m a part to which, 
hitherto, we i)robably referred no sensations The acute- 
ness or intensity of pain depends partly on the intensity 
of the irritation, and partly on the degree of excitability 
of the sensory nerves at the time Sometimes, for example, 
the excitability of sensory nerves may bo so high that a 
whiff of an may cause acute distress If only a few nerves 
are affected, the ])am is acute and lacrcmg, but if many 
nerves are involved, it may be more massive and diffuse m 
character The quality of jiain, whether it is gnawing, 
dull, boring, piercing, shooting, dcjieiKls on the natuie of 
the irritation, and on whethei the irritation is constant or 
intermittent (see Toi i H, vol xxm ]> 482) 

^Srnell — It has not yet been decided whether the sense 
of smell depends, in the first instance, on a chemical or on 
a physical process All that can be said is that sensory 
impulses are excited when odoriferous particles come into 
contact with the free ends of jieculiar rod like cells found 
in the olfactory mucous membrane (see Anatomy, vol i 
p 885, also Smfli, vol xxii p 167) The free olfactory 
surface is always covered with a thin layer of fluid, and it 
is clear that all odoriferous matters must be dissolved m this 
fluid so as to reach the rod-cells There is here an analogy 
with the conditions found in the sense of taste, where sapid 
substances must be soluble m the fluid of the mouth 
The intensity of the sensation of smell depends on the size 
of the area of the olfactory membrane affected the greater 
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the area the more intense the sensation On this pnnciple 
an olfactometer may be constructed by which the inten 
sities of different odours may bo compared Thus the 
odoriferous value of a substance may be expressed by the 
smallest superficial area, imiirognated with the odonferous 
matter, over which the air must pass to give rise to a 
ilirttiiK t sensation The minimal quantity of material, as 
in the fiase of musk, is extremely small 

No progress has Ikcu made in establishing any con 
noxion lietween the chemical nature of a substance and 
the odour it may excite There is a relation between the 
molecular weight of a gas and the presence or absence of 
odour Gases of less than a certain molecular weight are 
odourless, and it is signifacant that to some i^rsons hydro 
< yanic acid, which has a low molecular weight, gives rise to 
no sensation of smell It lias also l>e(n i)omted out that 
( hemical comfKiunds of elomonts lielonging to the same 
group, according to the well known i)eri(Mlic law, have 
sometimes odours of a similar character (Foster’s Phy»L 
ology^ part iv p 1505) 

As a rule, we ox|)orioncc odours by the simultaneous use 
of both nostrils Stimulation of either nostril would give 
rise to the sensation, wliilc there is a fusion of sensations 
when both arc affected If, by moans of a tulje, an odour 
IS conveyed into one nostiil, while an odour of a different 
kind is direitod into the othoi, there may lie either a 
compound sensational effect, a sort of double odour, or one 
odour may so predominate as entirely to destioy the other 
The fusion of odours is not complete, and it is similar to 
the effect of combining, say blue and red, in stereoscopic 
vision When one odour destroys the other, the oblitera 
tion must take place in the cerebral centre It is not 
unlikely that when one odour predominates among many, 
this may lie due not to any chemical action of one 
substance over another, but that the missing sensations 
may be accounted for by their failure to excite the olfac 
tory region of the cerebrum in the jiresence of a stronger 
stimulus 

Tante — The structuie of the terminal organ of taste has 
already been fully close iibed (see Tahtf, 9th ed , vol xxiii 
p 79) Fvidonce is accumulating that taste clciiends on 
nervous imjiulses excited by chemical change Sub 
stances that have taste must bo soluble, and they are 
brought into contact with delicate hair like processes in 
the taste goblets (taste buds), or with filaments ending on 
the free mucous surface between epithelial cells Chemical 
thaugos arc in all probability set up in these taste 
cells, or in the jirocesses connected with them Some 
progress has been made m the attempt to establish a 
t onnexion between the chemical composition of sapid 
substances and the different kinds of taste to which they 
may give rise Thus acids are usually sour , alkaloids have a 
]>eiuliar soajiy taste , salts may be sw^eet, like sugar of lead, 
or bitter, like sulphate of magnesia , soluble alkaloids such 
as quinine or strychnine, are usually bitter , and the higher 
iikohols are more or Uss sweet Substances which taste 
sweet or bitter often contain definite groups in the mole 
fule, especially the hydroxyl (HO) and amido (NH^) 
grouf>s Ily altering the chemical comjiosition of a sub- 
stance having a cliaractonstic taste (changing the 
jiosition or relations of the radicles), the substance may 
liecomc tasteh ss or intensely bitter The sensation of 
tiste may also \ye excited mechanically, as by smartly 
tap])ing the tongue, or by the stimulus of a continuous 
current (see art Taste, p 80) In the latter case 
t loctrolytic change may be the exciting cause , but that 
the sense organs may be stimulated electrically is proved 
by the fact that very rapidly interrupted induced currents, 
which produce little or no electrolysis, may also excite 
tiste Sensations of taste are heightened by increasing 
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the area of the tongue affected, and by mechanical stimu- 
lation, as when the tongue is preset against the lips, 
cheeks, or palate A temperature of about 40* C is 
most favourable, either extreme heat or cold apparently 
benumbing the sense for a time Gustatory sensations 
affect each other that is to say, a strong taste will affect 
the taste of another body taken immediately after it. 
Thus sweetness will modify bitterness, and sourness will 
modify lx)th Moreover, the application of a sapid sub- 
stance to the tongue will affect taste in other parts If 
the same taste is excited on each side of the tongue, 
although there are two sets of gustatory nerves, one for 
each lateral half, the sensations are blended into one, 
while if two different substances, say one sweet and the 
other bitter, are simultaneously apx>liod, one to each side, 
there IS not a blending of the sensation, but the observer 
c in distinctly differentiate the one from the other 

As a geneial rule, bitter tastes are most acute at the 
back of the tongue, near the circumvallate ])apillse, and 
sweet tastes at the tip, but there are considerable in- 
dividual variations Some |3ersons taste both bitter and 
sweet substances best at the back, while others taste bitter 
things at the tip Many experience salt tastes best at the 
tij), and acid tastes at the sides of the tongue When we 
consider that there are three kinds of papillm on the 
sill face of the tongue, filiform, fungiform, and circum- 
\allate (see Anatomy), one would almost expect to meet 
with different degrees of sensitiveness to different tastes, 
even while we admit that the papillae may also have 
to do with sensations of touch and of tem|)orature By 
e\i)crimenting with fine capillary tubes containing sapid 
substances, observations have been made with individual 
papillae Some are found to be sensitive to many 
tastes, others to two or three, others to only one, while 
others are insensitive to taste altogether Again, it has 
been found that a mixture of sapid substances, say of 
quinine and sugai, may taste sweet when applied to one 
papilla and bittei when applied to another The inference 
must be that there are sjiecial terminal organs for different 
tastes This is supjxirted by some interesting experi- 
ments made by Shore ( Journal of Physiology, 1891) 
Assuming that there are different kinds of taste cells, 
it might be j>ossible to paralyse some without affecting 
others, and thus different sensations of taste might lie 
discriminated This has been done by the use of the 
leaves of a common Indian plant, (rymnema sylvestre If 
some of these be chewed, it has been found that bitters 
and sweets aie paralysed (neither quinine nor sugar giving 
rise to sensation), while acids and salines aie unaffected 
Again, certain strengths of decoctions of the leaves appear 
to paralyse sweets sooner than bitters These observa- 
tions show the existence of different taste cells for sweets, 
bitters, acids, and salines , and it is clear that the region 
of the tongue most richly supplied with taste cells sensi- 
tive to sweets will respond best to sweet substances, while 
another region, sujiplied by taste colls sensitive to bitters, 
will resiiond best to bitter substances In like manner 
the argument may be applied to other tastes Supixise, 
again, a set of taste cells sensitive to bitter substances it 
is conceivable that in whatever way these were irritated, a 
bitter taste would result If so, a substance which, apphed 
to one part of the tongue, would cause a sweet sensation, 
might cause a bitter if applied to a part of the tongue 
richly supplied with taste cells sensitive to bitters This 
may explain why sulphate of magnesia excites at the root 
of the tongue a bitter taste, while applied to the tip it 
causes a sweet or an acid taste Saccharine, a peculiar 
bromine derivative, in like manner is sweet to the tip and 
bitter to the back of the tongue It has also been found 
that if the sweet and bitter taste cells are paralysed 
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by Oymnema^ electrical irritation of the tip by a weak i 
interrupted current does not give rise to an acid taste 
mixed with sweet, as it usually does, but to sensa 
tions somewhat different, which may be described as 
metalhc oi salt or acid This experiment indicates that 
the action of the interrupted current on the terminal 
organ is analogous to the action of sweet oi bittci sub 
stances No oirect observations of importance have yet 
been made on single circumvallato iminlla) Further 
ex|jerimcnts with capillary tubes show that fungiform 
lia}nlhe destitute of taste buds, and areas of the suitacc of 
the tongue having neither impillee nor taste buds, may 
still, when stimulated by sapid substances, give rise to 
tastes 

The distribution of nerves to the tongue is very com 
plicated The motor nerve, that is, the nerve that excites 
and governs the movement of the tongue, is the ninth 
cranial, known as the hyjx)glo88al The sensory nerves 
are usually described as two in number, the 
thirds of the tongue lieing 8Uj)j»lied 
by the gustatory or lingual branches of the fifth 
cranial ner\e, and the posterior third (the situation of the 
circum vallate jiapilhe) by the glosso phaiyngeal nor\ts 
The lingual branch of the fifth nerve contains both 
ordinary sensoiy and gustatory filaments, and the glosso 
]diaryngeal supplies the ciicumvallato papilhe and taste 
buds Aiiothei nerve, however, has to be consideitd, 
namely, the chorda tym])ani, a branch gi\en oft by the 
facial nerve during the passage of the latter through a 
canal in the ^letious iMutiou of the tompoial l)one known 
as the aqueduct of hallopius Loss of taste on one side 
of the tongue has lieon observed in cases of disease of the 
ear invohing the chorda nerve This, liowevei, is not 
conclusive evidence that the chorda contains gustatory 
filaments, as the loss of taste following its injuiy may lx. 
duo to the removal of its influence over the nutiition of 
the mucous membrine of the organ If the mucous 
membrane deteriorated from faulty nutrition, then loss of 
taste might be duo to that cause On the other hand, 
there are good grounds for the view that tne gustatoiy 
filaments, both of the lingual branch of the fifth and of 
the glosso pharyngeal itself, come jnimanly from the 
roots of the fifth none It is true that theie is no direct 
evidence that irritation of the jiroximal end of the fifth 
nerve, after it had been divided, gives rise to sensations of 
taste Clinical evidence, howevei, shows that disease of 
this nerve within the eranial cavity causes loss of taste m 
one lateral half of the tongue, both lip and back, but no 
< ase has been recorded of disease of the glosso pharyugt al 
being followed by this result (M ‘Kendrick and bnod 
grass, Fhysiolo'jy of the Senses^ p 78) 

Vtfiwn — The mechanism of vision has been descril>ed 
in the article Eve, 9th ed, vol viii p 816 The mechan 
ism by which the anterior surface of the lens becomes 
more convex when we look at objects within a range of 
say 70 yards to 10 inches, is usually descrilx^d as 
^^^J^^consistmg of a contraction of the fibres of the 
modatlott cihary muscle by which the ciliary processes of 
the choioid are pulled forwards, thus releasing the 
tension of the anterior layer of the capsule of the lens (the 
layer in front of the lens), and allowing the lens to bulge 
forwards by its elasticity Thus rays of light from an 
object within the laiige above indicated, becoming inoie 
and more divergent as the object approaches the eye, arc 
brought to a focus on the retina, and distinct vision is 
secured By this mechanism the radius of curvature of 
the anterior surface of the lens, as the eye accommodates 
from the far to the near point, may shorten from 10 mm 
to 6 mm , as determined by Helmholtz The c diary 
muscle, however, contains two sets of fibres, the longi 
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tudiual or meridional, which lun from before backwards, 
and the ciicular or equatorial (Muller’s muscle), which 
lun, as their name indicates, around the band of longi 
tudinal fibres forming the muscle Direct observation on 
the eye of an animal immediately after death shows that 
stimulation of the eiliaiy nerves actually causes a forwaid 
movcuieiit of the ciliary processes, and there can Ix) little 
doubt that the oxjjlanation above given applies to man, 
probably most mammals, and to bnds and most leptiles 
In birds, which are reuiaikabie for acuteness of vision, 
the mechanism is somewhat ]^cuUai In them tlie fibres 
of the ciliary muscle have a strong attachment posteriorly, 
and when those contract they pull back the inner posterior 
layers of the eoinea, and thus relax that j)art of the 
ciliary zone cilled the hgamentum ])cctinatum In a 
state of rest this structuie in the bird’s tye is tense, 
but in accommodation it becomes itlaxed Thus by a 
somewhat diliorent mechanism in the bird, accouimodation 
consists in allowing the anterior surface of the lens to 
l^ecome more and more convex In reptiles geueially the 
mechanism resembles that of the bird , but it is said that 
in snakes and amphibia there is a movement forwaids of 
the lens as a whole, so as to catch rays at a less diveigent 
angle When the eye is directed to a distant object, such 
as a stai, the mechanism of accommodation is at lest in 
mammals, birds, ic'ptiks, and amphibii, but in fishes and 
ctphaloj)ods the eye at lest is normally adjusted foi neai 
vision C^onsecpiontly accommodation m the latter is 
bi ought about by a mechanism that carries the lens as a 
whole backwaids There is still some diflieulty in ex 
plaining the action of the equatorial (circular) fibres 
home have found that the increased convexity of tlie 
anterior suif ice of the lens takes place only in the ctuiral 
jKirtions of the lens, and that the cncumfeiential part of 
the lens is actually flattened, incsumably ]>} the contiac 
turn of the ecjuatoiial fibies Seeing, howcvei, that the 
central part of the lens is the poition used in vision, as 
the imjal conti lets during accommodation, a flattening of 
tlie margins of tlic lens can have no optical efteet luitlier, 
another explanation can be oftered of the flattening As 
just stated during accommodation the jxipil conti acts, and 
the pupillaiy edge of the ms, thinned out, sj^ixads over 
the anterior surface of the capsule of tlic lens, which it 
actually touclies, and this part of the ins, alonj with the 
more convex central part of the lens, bulges into the 
anterior chamlx^r, and must thus chsj>lncc some of the 
acpieous hiimoui To make room foi this, howevci, 
the circumferential jiart of the ins, related to tlie hga 
mentum i)eetinatum, moves backward^ v ery slightly, while 
the flattening of the circiiniferential part of the lens 
fveilitates this movement Nor must we siijiposo that the 
longitudinal and ecjuitorial fibres of the ms always act 
independently It is moie jirobable tint the muscle acts 
as a whole Thus, for man and the higher animals, the 
exjdui itioii of the meehanisin of accommodation as pio 
ixmnded by Helmholtz is coned 

Under K\r, 9th ed , vol viii p 824, a short account 
IS given of one theory by which an attempt is made to 
explain the jx^ieeption of colour This theory, originally 
projiGsed by Thomas Young and advocated by Helmholtz 
and Clerk I^laxwell, is not, however, the only 
theory of*colour vision Another, enunciated 
by Henng, has icceived large 8Ui)jK)rt, more 
esj>ecially from physiologists ^\e shall hcio give a biicf 
stitemeut ujion this important question Coloui, on 
the most likely hypothesis as to the jihysical nature 
of light, deix.nds on the rate of vibration of the lumiiii 
ferous ether, and white light is a comixiund of all the 
colours in definite proportion When a surface reflects 
solar light into the eye without affecting this piopoition, 
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it iH white, but if it abftorbH all the light so as to 
reflect nothing, it apiitars to be black If a body held 
between the eye and the huti transmits light unchanged, 
and is trdnsj>aiont, it is colourless, but if translucent it is 
white If the luetlium transmits or reflects some rays and 
absorbs otheis, it is coloured Thus, if a body absorbs all 
the rays ot the siieetium but those which cause the sensa- 
tion of» green, we say the body is green m colour , but 
this gieeii can only Ikj i>eiceivod if the rays of light falling 
on the liody contain rays having the siiecial late of vibra 
tion lequiied for this sjKscial colour Jor if the surface 
Iks illuminated by any other pure ray of the siieetrum, say 
red, thosc3 red rays will lie absoiljed and the body will 
appar to lie black As a white surlace leflects all the 
rays, in red light it will lie seen to be red, and in a gieen 
light, green CJolour doiiends on the nature of the body 
and on the n iture of the light falling on it, and a sensation 
of tohnir arises when the body reflects or transmits the 
s|)otial lays to the eye If two rays of different rates of 
vibration, that is to say, of difleieiit eolouis, aflect a sui 
faitj of the retina it the same moment, the efleets are 
fuscjil togethei and wo have the sensation of a third colour 
ditterent fiom its cause Thus, if rod Ijo removed from the 
solir si>ectium, all the other colours combined cause a sen- 
sation of gieenish yellow Under the article Eyi-, vol viii 
p 82 J, a table is given showing the lesiilt of mixing the 
puie colours ot the Hiiectrum Thus led and violet give 
1)111 pie, and yellow and blue, white Yellow and blue, 
howevei, only give white when })ure spectral colours are 
miv(3cl It is wt 11 known that a mixture of yellow and 
blue inqnunU do not pioduce white, but green, but, as 
was explained by Helmholtz, this is liecause the blue 
pigment absoibs all the rays at the rod end of the sjiec 
tium up to the gieen, while the yellow pigment absorbs 
all the lays at the vicjlot end down to the green, and as 
the only lays reflected into the eye aie the green rays, the 
siibstame ajiixars gieen Finally, il colours are painted 
on a disc in duo pioixirtions and in a jirojier order, the 
disc will, when ejuu kly rotated, apjiear white, from the 
ra])id fusion of colour efleets 

When two colours j)ioduce a sensation of white, they 
aio said to be coin])lemeiitary to each other Tlius red with 
blui3 green will give white, but the whiteness so pro- 
dui ed IS not so intense as the white caused by the siuiul 
taneous action of all the spectial colours The following 
list sliows characteristic complementary colours, with their 
wave lengths (\) in millionths of a millimetre — 

Red, A 050 Blue green, X 492 

Oiange, X 608 Blue, X 490 

Gold yellow, X 574 Blue, X 482 

\ ( How, X 567 Indigo blue, X 464 

Gieeiiish yellow, X 564 Violet, X 453 
By combining colours at opposite ends of the sijectmm, 
the eifeet of the intermediate colours may be jiroducod , 
but the lowest and the highest, red and violet, cannot 
thus be formed These aie therefore fundamental or 
])nmaiy colours, colours that cannot lie ])roduced by the 
fusion of othei colours If now to reel and violet we 
add green, which has a rate of vibration aliout midway 
l>etwecn led and violet, we obtain a sensation of white 
Red, gieen, and violet are therefore the three fundamental 
colours • 

Colour physiologic ally is a sensation, and it therefore 
does not deiiend only on the physical stimulus of light, 
but also on the pait of the retina affected The power 
of distinguishing colours is greatest when they fall on, 
or immediately around, the yellow sjiot, where the number 
of cones is greatest In these regions more than two 
hundred different tints of colour may be distinguished 
Outside of this area lies a middle zone, where fewer tints 


O L O G Y [special SENSES 

are |)erceived, mostly confined to shades of yellow and 
blue If intense coloured stimuli are employed, colours 
may be perceived even to the margm of the periphery 
ot the retina, but with weak stimuli coloured objects 
may seem to be black, or dark like shadows In passing 
a colour fiom the iieriphery to the centre of the yellow 
Hl)ot, remarkable changes in hue may bo ob^rved 
Orange is first grey, then yellow, and it only appears as 
orange when it enters the zone sensitive to red Purple 
and bluish green are blue at the penphery, and only show 
the true tint in the central region. Four tints have been 
found which do not thus change a red obtained by 
adding to the red of the spectrum a httle blue (a purple),, 
a yellow of 574 5 X, a green of 495 X, and a blue of 
471 X. 

Ivory colour has three qualities (1) Xwe, or tint, such 
as led, green, violet, (2) degiee of Baturation^ or punty^ 
according to the amount of white mixed wnth the tint, 
as when wo recognize a red or green as pale or deep , 
and (3) intensify ^ or luminosity, or brightness, as when 
we designate the tint of a red rose as dark or bright 
Two colours are identical when they agree as to these 
three qualities Observation shows, however, that out of 
one hundred men ninety six agree in identifying or in 
discnminatmg colours, while the remaining four show 
defective appreciation These latter are called colour- 
blind This defect is about ten times less frequent in 
women Colour blindness is congenital and incurable, 
and it 18 due to an unknown condition of the retina or 
nerve tentres, oi both, and must be distinguished from 
transient colour blindness, sometimes caused by the 
excessive use of tobacco and by disease When caused 
by tobacco, the sensation of blue is the last to disapi^ioar 
Absolute inability to distinguish colour is rare, if it really 
exists , in some rare cases there is only one < olour sensa- 
tion , and in a few cases the colour blind fails to distin 
guish blue from green, or there is insensibility to violet 
Daltonism, or red green blindness, of which there are 
two varieties, the led blind and the green blind, is the 
more common defect Red appears to a red blind person 
as a dark green or greenish yellow, yellow and orange as 
dirty green, and green is green and brighter than the 
green of the yellow and orange To a green bhnd person 
led apjiears as dark yellow, yellow is yellow, except a little 
lighter in shade than the red he calls dark yellow, and 
gieen is jiale yellow 

“Seeing tliat green lights imply safety, and red lights danger 
on our railways, and that in navigation a green oi red Tight on the 
{)ort or starboard side shows the course a vessel is taking, it is 
evident that no one who is led or green blind should be employed 
m the servic os, and ac ( ordingly vaiious tests are now in use for the 
detection of such defet ts The most efficient is the wool test of 
Holmgren, which consists of three skeins of wool dyed with 
standard test colours^ namely, a light green, a pale purple or pink, 
and a bright rod Other skeins of reds, oranges, yellows, yellowish 
greens, pure greens l)luo greens, violets, purples, junks, browns, 
and gioys all called emfunm colour% are provided, and the 
examinee is requested to selet t one and mate h it with one of the 
test colours Suppose the light green skem is shown first If the 
examinee matihes gieys, biovvmsh greys, yellows, orange, or faint 
pink with this, he is coloui blind Then he is shown the j)uri)lo 
skein If ho matches with this blue or violet he is red blind, but 
if he selects onlj grey or green, he is green blind Finally, he 
may lie shown the led skein, having a bnght red colour, like tho 
red flag used on railways A red blind person will then math 
witli this, green or shade s of brown, which to a normal eye seem 
darker than red , while, if ho bo green blind, ho will select shades 
of these I olours which look lighter than red Violet blindness is 
rc( ognizcd by the examinee confusing red and orange with purple 
{Physwlogy of the Senses^ by M*Kendiick and Snodgrass, 1898, 

p 160) 

Tho question now arises, How can we perceive differ- 
ences in colour 1 We might suppose a molecular vibration 
to be set up in the nerve-endings synchronous with the 
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undulations of the luminiferouB ether, without any change 
in the chemical constitution of the sensory surface, and 
we might suppose that where vanous senes of waves in 
the ether corresponding to different colours act togethei, 
these may be fused together, or to interfere so as to give 
rise to a vibration of modified form or rate that corre 
sponded in some way to the sensation Or, to adopt 
another line of thought, we might suppose that the eflcct 
of different rays (rays differing in frequency of vibration 
and in physiological effect) is to promote or retard chemical 
changes in the sensory surface, “ which again so affect the 
sensory nerves as to give rise to differing states m the 
nerves and the nerve centres, with differing concomitant 
sensations ” The former of these thoughts is the founda 
tion of the Young Helmholtz theory (see Lye, vol viii 
p 824), while the latter is applicable to the theory of 
Hering 

According to the Young Helmholtz theory there arc three funda 
mental ( olour sensations, red, green and violet, by the combination 
of i\hi(h all other colours may be formed, and it is assumed that 
there exist m the retina tliree kmds of nerve elements, each of 
which 18 s]iecially resjjonsive to the stimulus of iiaves of a cot tain 
fiequency corresponding to one colour, and much less so to waves 
of other frequencies and other colours If waves corrcsnonding to 
jmre led alone act on the retina, only the corresponding ncivc^ 
element for rod would bo excited, and so with green ana violet 
But if leaves of ditleicnt frequencies are iiiixod (coriesponding to a 
mixture of c olours), then the in rvo elements will be sc t in action m 
proportion to the amount and intensity of the constituent excitant 
rays m the colour Thus if all the nerve elements wore simultanc 
ously set m action, the sensation is that of white light , if that c one 
spending to red and green, the resultant sensation will be otange or 
yellow , if mainly the green and violet, the sensation will be blue and 
indigo Then red blindness may be ex])lained by supiiosing that the 
elements corresponding to the sensation of rod are absent and gritn 
blindness, to the absence of the elements sensitive to green If to a 
red blind person the grec n and violet are ccpial and when to a 
gieen blind poison the rod and viokt aie equal, they may have 
sensations which to them constitute white while to the noimal 
eye the sensation is not white, but bluish gre on in the one c asc» and 
gioon in the other In each case, to the normal eyt, the sensation 
of green has been added to the sensations of icd and blue It will 
bo evident, also, that whiteness to the coloui blind c yc cannot be the 
same as whiteness to the normal eye No doubt this theory cx 
plains ( ertain idionomcna of colour blindness, of after c olourtd 
images, and of contrast of colour, but it is open to >arious objections 
It has no anatomic al basis, as it has boon found to be iinpossible to 
demonstrate tlie existence of thiee kinds of nerve elements, oi 
retinal elements, coriesponding to the three fundamental colour 
sensations Why should rod to a colour blind jxsrson give use to a 
sensation of something like green, or vhy should it give use to a 
sensation at all ? Again, and as already stated, in cases of colour 
blindness due to tobac co or to disease, only blue may be seen, while 
it IS said that the rest of the s]:)octium seems to be white It is 
difhcult to undei stand how uhite can be the sensation if the 
sensations of lod and green are lost On the other hand, it may bo 
argued that such colour blind eyes do not really sc o white as seen 
by a normal jierson, and that they only have a sensation which 
they have been ac c ustomed to call white According to this theoiy, 
we never actually ex|H*nonce the pnniary sensations Thus wc 
never see primary rod, as the sensation is more oi less mixed witli 
primary green, and even with primal y blue (violet) So with regaid 
to primary green and piimary violet Helrnlioltz, in his last work on 
the subject, adopted as “the throe primary colours a red bluer 
than sjiectial rec! {a) a green Ijang between 640 X and 660 X (6, 
like the green of vegetation), and a blue at about 470 X (r, like 
ultramarine), all, how ever, much more highly saturated than any 
colours existing in the sjiettrum (Foster’s Physiology ^ jiart iv 
p 134^) 

In Handhuch der Physwlogischen Optik (Hamburg and Leipzig, 
1896) Helmholtz pointed out that luminosity or brightness plays a 
more important part in colour peiception than has been supposed 
Each spectial colour is composed of certain pro}>ortions of these 
fundamental colours, or, to put it in another way, a combination of 
two of them {a and h) added to a certain amount of white (c) Thus 
100 parts of green are composed of 16 of a, 61 of 6, and 84 of cj , or, 
to taice other examides spectral red will contain, ih r cent , 42 of a, 
7 of 6, and 61 of white , yellow, 11 of a, 14 of 6, and 76 of white , 
and blue, 2 of a, 11 of cj, and 87 of white Tlie white gives biight 
ness “ According to this view, it is not necessary to suppose that 
in the red blind the red perceiving elements are awanting, or that 
in the green blind the green i>ercoivmg elements are absent, but that 
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these elements may be stimulated with mtensities different from 
those affecting the normal eye Si^ppose that in the eye of a 
colour blind i>crsou the curves of intensity repicsenting the red and 
gieen coincided, oi, in othei words, that the elements lesponsive to 
icjd and green in the abnormal eye were stimulated intensities equal 
to that of red m a normal e> c, the sensation would bo yellow , as 
we find to be the case in so called green blindness Again, if in a 
similar way the icd tui\o coincidid as regards intensity with tht 
green, the general elhxt would be that of a led blind i^ison, the 
red end of the spe ctriim would apjMjai to bo gre en and no led would 
be visible” (M‘ Kendrick and Snod glass, op cU p ICU) 

Hermg's thtoiy proceods on the assumption of clicinical 
ohangCH in the retina under the infiueuco of light It ako 
assumes that certain fundamental Honsations art excited 
by light or occui during the absent e cjf light Ihtse 
fundamental sensations are white, black, led, yellow, 
green, and blue They are ai ranged in pans, the one 
colour in each pair being, in a sense, (om])lementaiy to 
the other, as white to blaek, led to gieen, and ytllow 
to blue Henng also supiioses that when rays of a ct itain 
wave length fall on visual substances assumed to exist in 
the letina, destructive or, as it is termed, eatabolie changes 
occur, while rays having other wave lengths cause con 
strut tive or anabolic changes Supixise that in a icd 
giecn substance catabolic and anabolic changes occui in 
ecpial amount, there may lie no sensation, but when waxes 
of a certain wave length or frequency cause catabolic 
changes in excess, there will be a sensation i)f red, while 
shorter waves and of gieater frequency, by exciting ana- 
bolic changes, will cause i sensation of grein In like 
manner, catabolism of a yellow blue visual substance 
gives rise to a sensation we call yellow, wink anabolism, 
by shorter wa\es acting on the same substance, causes 
the sensation of blue Again, catabolism of a white black 
visual substance gives white, while anabolism, in the 
dark, gives rise to the sensation of blackness Thus black 
ness IS a sensation as well as whiteness, and the memliers 

01 each jmir are antagonistic as well as complementary 
In the red end of the Hjioctrum the rays cause c atabolism 
of the red green substance, while they have no effect on 
the yellow blue substance Hero the sensation is red 
The shorter waves of the siiectral yellow cause catalxihsm 
of the yellow blue material, while catabulism and ana 
holism of the red green substance aie here c cjual Here 
the sensation is yellow Still shorter waves, corresjiond 
mg to green, now cause anabolism of tlu led green 
substance, while their influence on the yellow blue suli- 
stance, being equal m amount as rogaids catabolism and 
anabolism, is neutial Hero the sensation is green Short 
waves of the blue of the sjiectrum cause anabolism of the 
yellow blue material, and as tlu ir action on the red 
green matter is neutral, the sensation is blue The very 
shoit waves at the blue end of the si>eetrum excite eata 
holism of the red green substance, and thus gi\e violet 
by adding red to blue The sensation orange is exijeri 
eneed when there is excess of catabolism, and greenish 
blue when there is excess of anabolism in both substances 
Again, when all the lays of the siiectrum fall on the 
retina, catabolism and anabolism in the red green and 
yellow blue matters are equal and neutralize each other, 
but catalxilism is great in the white black substance, 
and wo oall the sensation white Lastly, when no light 
falls on the retina, anabolic changes are going on and 
there is the sensation of black 

Henng’s theory accounts satisfactorily for the forma 
tion of coloured afterimages Thus, if we sui)pose the 
retina to be stimulated by red light, catabolism takes 
place, and if the effect continues after withdrawal of the 
red stimulus, wc have a iKisitive after image Then 
anabolic changes occur under the influence of nutrition, 
and the effect is assisted by the arialiolic effect of shorter 
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iviivo longtliH, with the result that the negative after 
imag<., grcHn, ih ijcntned I’crhapB the dwtinctive 
feature of lltring’s tlieory w that white is an iade|jendent 
Hoiisatiou, and not the secondary result of a mixture of 
primary sensations, as held by the Voung Jlelmholt/ 
view The greatest dittieulty in the way of the accept 
ancc of ring’s theory is with reference to the sensation 
of blick Black IS held to lie due to anabolic changes 
occurring in the white block substance Suppose that 
anabolism and catabolism of the white black substance 
arc in ecjiiihbnum, unaecoin[»anied by stimulation of 
cithei the red green or yellow blue substance, wc Imd that 
wo have a sensation ot darkness, but not one of intense 
blackness This “darkness” has still a certain amount 
of luminosity, and it has lieen termed the “intrinsic 
light” of the retina Sensations of black differing from 
this darkness may bo readily oxiKjrienc cd, as when we 
expose the retina to bright sunshine for a few moments 
and then close the eye A\o then ha\e i sensation of 
intense blackness, which soon, how eve i, is siuceeded by 
the darkness of the “ intrinsic light ” Ihe various 
degrees ot blackness, if it is truly i sensation, are small 
compaiod with the degrees in tlie intensity of white 
ness Another dilhc ulty is thus stated by Ladd “A 
liglit eom]»osed of red and green may be made to seem 
to the eye the simc as a light com]»osefl of yellow and 
blue If, then, the eye is fatigued to red, instead of 
the lodgucn mixtuie apiiearing gioenish, and so distm 
guishablc from the yellow blue mivture, they both ap|x?\i 
the same to the fitigued eye ’ (Ladd, Outhnea of 
r/if/Hio/fx/icaf p J()S) The application of 

both theoiH s to the ]>hencjmena of colourblindness is 
fully discussed in Fostei s 7V/y«/o/oc/y, part i\ , 1900, 
p ITiJ 

The moM meuts of the e^e are desenlKd m the article 
FY^ 9th t(] \ol Mil p HJ5, Imt one or twc» points 
recpuie further title idaticm It has Ix'em shown that the 
eye may ic it ate louiid thue ]K)ssible i\es, i vei tic al, lion 
/ontal and ante ro posterior These mo\e merits 
t>tt(ctecl by font stiaight muscles and two 
theey^M <>bli(juc The foui straight muse Its aiise from 
the liack of the oibit, and ])ass foiwaid to he 
inserted into the liciut pait of tlm eyeball or its ecpiator, 
if we regal cl the ante nor and ]»osteiioi ends of the globe 
as tlie ]»oles The two oblicpies (one onginatmg at the 
bac k of the oibit) come, as it weie fioiu the nisal side — the 
one goes above the eyeball, the other lx low, viliilo both are 
inserted into the eyeball on the tempoial side, the suyxjrior 
obhcpie above, and the inferior oblicjue lxlo^^ The hi\ 
muscles work in ])airs The internal and external recti 
turn the eye lourid the veitical axis so that the lino of 
vision IS directed t(> the right or left The sujxrior and 
iiifeiioi lecti rotate the eye lound the horizontal axis, and 
thus the line of vision is raised or lov\eriHl Uhe oblitjue 
muscles tiuu the e^e icmncl an avis ] massing through the 
centre of the eve to the back of the head, so that the 
superioi (rblKpu muscle lowers, vihile the infeiior oblique 
raises, the visual hue It v\as also shown hy Helmholtz 
that the oblupic musilts sometimes cause a slight rotation 
of the eyeball round the visual axis itself Those move- 
inouts Hie unde i the control of the will up to* a certain 
point, but there aie slighter move merits that are altogether 
involuntai} Helinholt/ studied these slighter movements 
1>> a method hrst suggested liy Donders By this methexi 
the ap|>an ut jwisition of after image s produced by ex 
haustiug the letiiia, siy with a led or gieen object, was 
(ompaucl with that of a line or hxed point gi/ed at with 
a new jiosition of the eyeball The ocular sjiectra soon 
vamsli, but a cpiiek observer can determine the coincidcnto 
of lines vMth the sjxjctra Vftei jiroducing an afterimage 
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with the head in the erect position, the head may be 
placed into any inclined position, anel it the attention is 
then hxed on a diagram having vertical lines ruled upon 
it, it can easily be seen whether the after image coincides 
With these lines As the after image must remain in the 
same ixisition on the retina, it will be evident that if it 
coincides with the vertical lines there must have been a 
slight rotation of the eyeball Such a coincidence always 
takes place, and thus it is proved that there is an in 
voluntary rotation This minute rotation enables us to 
judge more accurately of the ixisition of external objects 

The horoptei is the locus ot those ixnnts of space which 
are jirojected on retinal ixunts While geometrically it 
miy be conceived as simple, as a matter of fact it is 
generally a line of double curvature produced by the inter 
section of two hyjieiboloids, or, in other words, it is a 
twisted cubic curve formed by the intersection of two 
hyiKjrboloids which have a common generator The curves 
pass through the nodal point of both eyes An infinite 
numlier of lines may be drawn fiom any point of the 
horojiter, so that the ixunt may Ixj seen as a single point, 
and these lines he on a cone of the second order, whose 
vortex is the point When wc gaze at the horizon, the 
horopter is really a horizontal plane jiassing through our 
feet The horoiiter m this instamc is the ground on 
which we stind Exiienments show “tint the forms and 
the distances of these objects whidi are situated in, or 
very ncaily in, the h(>roi)tcr, arc jxjrceived with a greater 
degree of accuracy tlian the same forms and distances 
would 1x5 when not situated in the horopter ” (M ‘Kendrick, 
/ ife of Uelniholf , 1899, p 172 mi ) 

lleaiiinfi — The mechanism of hearing has been described 
in the article Eak, vol vii p 591 (Details will ho found 
in the article “ Ear ” by Ar‘Kcndri( k in Sch ifer’s 7Vrf Bool 
of Phym6to(fy^ v ol ii ) 

The s|)ecial form of the drum head attains a maximum 
of ethciency for tones of tht It t blest intensitj AVhon the 
eticet of a sound v^ we is tiansmittcd from the^y^^ 

(hum head to the internal tai, there is a ohungomecbanlBm 
in the amount of foice c xjKiided, and alsoo^<«in«- 
a change in the amjditude of the movement 
The mechanism of tlie chain of bonts, malleus, incus, 
ami sta]>es, serves the jmrjiose of conveying ix^nodual 
variations of pressiuc, octuiiing in the air, into a minute 
Hjjvce or cavity full of fluid, in which we find the terminal 
structures connected with hearing, and this result is attained 
with a minimum loss of energy by the chain of hones 
The chain is a lever m which the handle of the malleus 
forms the long arm, the fulcrum is where the short jirocess 
of the incus abuts against the wall of the tympanum, 
while the long jiroccss of the incus, carrying the stajx's, 
forms the short arm The mechanism is a lever of the 
second order Measurements show that the i itio of the 
lengths of the two arms is as 1 5 1 the ratio of the 
resulting force at the stajxs is therefore as 1 15, while 
the am])iitudes of the movements at the tip of the handle 
of the malleus and the stajios is as 1 5 1 Hence, while 
there is a diminution m amiditiule there is a gam m 
jxiwcr, and thus the pressurcis are convoyed with great 
efhciency from the membianv tyinjiani to the labyrinth, 
while the amplitude of the oscillation is diminished so as 
to bo adapted to the small cajiacity of the labyrinth As 
the drum head is nearly twenty tunes greater in area than 
the mombrjme covering the oval window, with which the 
base of the stajxjs is connected, the energy of the move 
ments of the memhrana tympani is concentrated on an 
area twenty times smaller , hence the pressure is increased 
thirty fold (1 5 x 20) when it acts at the base of the stapes 
Exjieriments on the human oar have showTi that the move 
ment of greatest amplitude was at the tip of the handle of 
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the malleus, 0 76 mm. , the movement of the tip of the 
long arm process of the incus was 0 21 mni , while the 
greatest amplitude at the base oi the sta|)ts was only 
-0714 mm. Other observations have shown the movements 
at the stapes to have a still smaller Amplitude, varying 
from 0 001 to 0 032 mm With tones of feeble intensity 
the movements must be almost infinitesimal 

The sacs of the internal ear, known as the utricle and 
saccule, receive the impulses of the base of the stajies 
Considerable doubt still exists as to their func 
« Welt The simplest form of internal ear is a 

Bac containing fluid in which an otolithic mass 
(ear stones) is usually immersed, and having 
on the ^all hair like processes related to the terminations 
of a nerve Such internal ears exist in some of the lower 
invertebrates In the lower vertebrates (hsh) there is a 
single sac, into which the semicircular canals open, still 
higher (amphibia), wo find the beginning of the cochlear 
duct , and lastly (birds and mammals), a division of the 
sac into two, with a much greater development of the 
cochlear portion These facts seem to point to the sacs 
being organs connected with the ijerception of sounds as 
sound, without reference to pitch oi cjuahty For the 
anali /818 of tone a cochlea seems to be necessary Even 
in mammals all the parts of the ear may be destroyed oi 
affected by disease, except these sacs, without causing 
complete d( afness Tlie evidence, however, is by no means 
satisfactory 

It has been suggested by Lee {Anier Jow of Phyttw! 
vol 1 No 1, 1J8) that in fishes the sac has nothing 

to do with hearing, but serves for the jierception ot 
movements, such as those of rotation and tianslation 
through space, movements much coaiser than those that 
form the physical basis of sound He considers, also, that 
as fishes, with few exceptions, are dumb, they arc also 
deaf In the fish there are jieculm organs along the 
lateral line which are known to be connected with the 
|)erception of movements of the body as a whole, and 
Beard (Zool Anz Leipzig, 1884, Bd vii S 140) has 
attempted to trace a phylogenetic connexion between the 
«ac8 of the internal ear and the organs m the lateral line 
According to this view, when animals became air breathers, 
a part of the ear (the jKipilla arustKct basilar-is) was 
gradually evolved for the jierception of delicate vibrations 
of sound It may be assumed, however, that even in the 
higher vertebrates the nerve-endings in the saccule and 
utricle may still have to do witii the jHircoption of the 
grosser mass movements 

It IS by means of the ])art of the internal ear known as 
the cochlea that we discnminate jiitch, hear beats, and are 
affected by quality of tone 

(«) Pitch and Beats — The range of pitcli appreciated hy the 
human e^ir is from 30 to 40 000 vibiatioiis per suond When t\\o 
The tones are in unison tluvaro heard as one sound hut 

cochlea made a little natter than the other, then a 

]>ecuhar sensation is cxperitmed, to whuh wo gi\o 
the name of a beat The number of beats per se<.ond iiunascs 
in proportion to the dilferonce in frequencies of the two tones 
80 that beats may bo heard so slow as to be only a waxing and 
waning of the auditory sensation, or they may bo so rapid as 
to be individually indistinguishable while they still give a feeling 
of harshness oi toughness to the sounrl If the number of beats 
per second is equal to the different e of the fretjuencics of tho tonts, 
and if, as is the t ase, an interval depends on tho ratio of fi equeiitics, 
it 18 evident that tho number of beats given by two tones nearly in 
tinison will be doubled if tho two tones are sounded an octave 
higher It is possible by means of beats to measure the sensitive 
ness of the ear by determining the smallest difference in pitch that 
may give nso to a beat In no part of the scale can a ditfereiK e 
smaller than 0 2 vibration per second be distinguished The sensit 
iveness vanes with pih h Thus at 120 vibs per second 0 4 vib per 
second, at 600 about 0 3 vib jwr second, and at 1000, 0 5 vib jicr 
second can bo distinguished This is a remarkable illustration of 
the great sensitiveness of the ear When tones of low jutoh arc 


produced that do not rapidly die away, as by sounding heavy 
tuning forks, not only may tho beats jjfe perctived i oi ri spending to 
the ditforenoe between the ficquencies of the forks, but also other 
sets of beats Ihus, if the two tones have frtquonties of 40 
and 74, a two ordoi beat may be heard, one having a tiequency of 
34 and tho other of 6, as 74 — 40 = 1 -fa positive remainder of 84 
and 74 — 40 =s 2 “ 6, or 80 - 74, a negative remainchi of 6 Ihe 
lower beat is hiaid most distinctly wTk n the number is/tssthan 
half the fieciuemy of the lower piimaiy and tho upjHjrahen tin 
number is grtaUr The biats we ha\< been considtnng are pio 
duced when two notes aie soundtsl slightly dilh iing m fiiqutnc}, 
or at all events then fitqiunrnH are not so grtut as those of two 
notes se])arated by a miisual mtcival su h as an ottave or a fifth 
Hut Loid Kelvin has shown that beats may also bo pioduced 
on slightly inhaimonious musual inttivals {Jrw hoy ^Soc M 
1878, vol i\ p 602) IhuH, take two tuning foik , w^^=256 and 
u<j,=612 , slightly flatten ut^ so as to mak* its fi((]uene} 510 and 
we hear, not a roughness toirtsjumding to 251 Uats but a slow 
beat of 2 i)or second Tho sensation also ))assc s through a r ych the 
beats now sounding loudly and fading away in inUnsity again 
sounding loudh, and so on One migld suppose that the btaf 
(xeuired between 610 (the fiequciioy ot flattintd) and 512, tlu 
farst partial of ut namdy out this is not so as the btat is most 
audible when ut^ is soundtd ftcbly In a pimilai way, luatsmiy 
lie produced on tho approximate haimonns 2 2 3 4, 4 5, 6 b 
b 7, 7 8, 1 3, 3 6 and beats may even bo jiiodiiud on the 
major ehoid 4 5 6 by sounding im^ so/g with sol^ or 
slightly flattened, * when a jitailiar beat will b( heard as if a win cl 
were being turned against a suifaci, one small part of which was 
rougluT than the rest ” (article by authoi on the ‘‘ Kar, in fe( hafti s 
1 ext Book of Physiology vol ii , 1000) Thtse beats on imiicifKt 
harmonies apjicai to indicate that the car docs distinguish between 
an increase of jircssuit on tho dnim-liLad and a diminution, oi 
hi tween a push and a jmll, or, m other woids, that it is afftcted by 
phase 

(6) Btat — Considtiablt dillc rente of o] union exists as to 

whethtr beats tan blend so as to givt a sensation of tone, but 
Konig, by using veiy pure touts of high pitch a]t])(ars to have 
settled tho (juthtion Ihese touts win juoduetd by large tuning 
forks Thus M/g=2048 and rc„- 2 101 Thtn tin beat tone is 
t£/,=266 (2304- 2048) If wo stiiko tin two folks ut^ sounds as a 
grave or lower beat tone Again, w^g=204S and «/g = 2840 linn 
(2048 )a~ 8840 ==^256, a ingativt rtniaindti, ut^ as befoit, and wlnn 
both folks are sounded uf^ will be Inard Again, it<rt=2048 and 
W«=3072, and 3072 2048 = 1024, oi whitli will be distinctly 
heard when ntf, and Wy are sounded (konig, (Jiulques experiences 
daeoustiqnCf Pans 1882 p 87) 

(r) Aimhftical Pov^tr o;f the Lui - Winn we listen to a compound 
tone wo have the power of picking out thexio jiaitials from tin 
general mass of sound It is known that the ficquunits of tin 
jiartials as conipartd with that of the fundamental tout are simjdc 
rautiples of tliL fiupuncy ot tin fundamental and ftl«n that physi 
cally the waves of tin pai tials so blend with cac h otln r as to piocfuc e 
waves of vtiy conqiliLatcd forms \ ct the car, or the car and tho 
hrain together, can resolve this complicated wave foim into its 
constituents and this is done more cosily if we listen to tlu sound 
with rcsonatois the pitch of which conespoiids, oi ncaily coiic 
sponds, to the frequencies of the jiortials (see article Lau Piny 
Brit vol vii p 5J)3) Much diMUssion has taken place ns to 
how the ear aLComplislus this analysis All are agrteef that there 
is a eom plicated apmratus in the cochlea whmh pre humably may 
servo this purpose , but while some art of ojunion that this stiuetuie 
18 probably quite suthcicnt, others hold that the analysis ultimately 
takes place in tho brain AVhen a conqilicotcd wave falls on tho 
drum head it must move out and in in a way c orrcisponding to 
the vaiiations of pressure and these variations will, in a single 
vibration, depend on the grcatei or less degree of complexity 
of tho wave Thus a single tone w ill cause a movcine nt like that of 
a pendulum a simplr iienelular vibiation, while a complex tone 
altliougii occ lining in the same duiation of time, will cause the 
diuin head to move out and in in a much morn complicated manner 
The complex movement will bo conveyed to the base of the stajies, 
thence to tho vestibule, and thence to the cochlea, in which we tine! 
the ductus coehltaiis containing the organ of Corti, a highly com 
plicated structuic Lom]ioscd of epithelium and the nerve endings of 
tho coehleir nerve It is to be noted also that the parts in tho 
cochlea are so small as to constitute only a fi action of tho wave 
length of most tones audible to the human ear Now it is evide^nt 
that tho coc'hloa must act either as a whole, all tho neive hbros 
being atteeteel by any variations of pressure or tho ne rve fibres may 
have a selective action, each fibre being excited by a wave ot a 
definite period, oi there may exist small vibratile bodies between 
the nerve hlame nts and tho pressures sent into the organ Tho last 
hyiKithesis gives tho most rational explanation of the phenomena, 
ana on it is founded a theory generally accepted and assoc lated with 
the names of Thomas Young and Hermann Helmholtz It may be 
shortly stated as follow s — 
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‘ (1) In the (odilca thue are vibrators, tuned to frequencies 
within the limits of litaring. say from 30 to 40,000 or 50,000 vibs 
]»er second (2) Lac li vibrator is capable of exciting its appropriate 
nerve filament or h laments, so tliat a nervous impulse, correspond 
mg to the fumieiicy of the vibrator, is transmitted to the brain — 
not corrcHiionamg nucssaiily, os itgards the number of nervous 
impulses, but in sue h a way that >\hcn the impulses along a pai 
tidilar nerve filament reacJi the brain, a state of consciousness is 
arouse cl Inch does corrcsTKind with the number of the physical 
Htimuli and with the jHiriocl of the auditory vibrator (3) Tlie mass 
of ca< h vibrator is sut h that it will lie easily sot in motion, and after 
the stimulus has teased it will readily come to lost (4) Damping 
aiiangemcnts exist in the cai, so as quickly to oxtiumiish move 
ments of the vibiators (5) If a simple tone falls on the ear, there 
IS a pc ndular move ment of the hasti ot the stapes, which will affect 
all the paits, cansing them to move, hut any part whoso natural 
period 18 IK ally the same as that of tlio sound will resj»ond on the 
]>rmcii»lo of sympathetic resonanct, a particular nerve filament or 
ncive filaments will be affected, and a sciisation of a tone of dclimto 
})itth will bo oxiRniciUtod, thus accounting for disc nimnation in 
pitch (6) InleiiHity or loudness will dtjKiid on the amplitude of 
inovenidit of the vibiatmg body, and const cpniitly on the intensity 
of nerve stimulation (7) If a compound wavi ol pressure bo com 
innnicatcd by thc^ basti of the stape it will be lesolvod into its 
constitudits by the vibralots corresjconding to tones existing in it, 
oath ]|^)itking out its appiopiiate juntioii of fho wave, and thus 
irritating t cure spcnithiig nci ve filamc nts, so that nervous impulses 
are tiansmittccl to flic brain, win le they are fused m such a way as 
to give rise toascnsalicm of a jcartit ular quality or obaroctor, but 
still so iirijM rfe c tly fuse d tliat eac li constitudif, by a strong eflort of 
ittdition may be sjiec lally recognized (artit Ic “ Fax, by author, 
iSthafe 1 s leaf lot cit ) 

The struc tine ol the diit tus cochlearis micts the demands of this 
theory It is highly diffeicntiattil, and it can bo shown that in it 
the re are a sulfit ic nt nnmbc r of eh nunis to account for the delicate 
iiiiprcc ration of jiib h jiossessecl hy llie human oai, and on the basis 
that the highly tiainccl oai ol a violinist can delect a ditlcronco of 
flJ^tli of a sdiiitoiie (M‘kondnek /innt hoy ^oc Ed ^ 1806, vol 
\x\viu p 780 , also Sihafoi 8 TV lot cit ) Measurements 

oi the (ochha have also shown siuh differ entiatioii as to make it 
chfht nil to imagine that it can act as a whole A much less complex 
oigan might have solved this puijioso (M kendnek op ett ) The 
following table, given by Ret/ius (T^ers (hhororqan d<r Wirhelthuin^ 
11(1 11 S 1^)6) shows (liildeiiiiatioiiH in the c oc Idea of man, the cat 
and the raiibit, all of which no doubt hear tones, although in all 
jirobability they have very dilfereut jiowers of discrimination — 


har teeth 

Man 

2490 

Cat 

2430 

llabbit 

1550 

Hole s 111 habenula for nerves 

3985 

2780 

1650 

Inner rods of (’oiti s oigan 

5690 

4700 

2800 

Outc r lods ol Corti s oigan 

3818 

3f00 

1900 

Inner ban cells (one row) 

3487 

2600 

1600 

Outer hair cells (sevcial lows) 

11 760 

9900 

GlOO 

libres lu basilai inenibiane 

23,760 

16,700 

10,500 


((/) DiHHonancc — The theory can also be used to explain 
dissonance When two tones Hullidently near in pitch aic 
simultanoon&ly sounded boats are produced If the beats are few 
111 iiumboi tlu^y c an lie c ountc d, because they give rise to separate and 
distinc t sensations , but if they are very numc rous the y blond so as 
to give loughncHS or disHonaiico to the interval The roughness 
or clissouaiico is most disagreeable with about 33 boats falling 
oil the ear per Kic ond Whtn two tomiKnind tones aro sounded, 
sa} a niinoi thud on a haimoinum in the lowei pait of the key 
hoard them we have beats not only between the jirimaiios, but also 
between the njipoi tmitnilsof each of the primaries The beating 
distanc o may foi tones of medium piU h he fixed at about a minor 
third, but tins intuval will expand for intervals on low tones and 
contract for intervals on high ones This explains why the same 
interval in tlic^ lowii nait of the scale may give slow beats that are 
not disagu cable wliile in the bight r pait it may cause harsh and 
unpleasant dissoiiincc The |)artialH uj) to the seventh aie beyond 
boating distance, but above this they come close togethei Conso 
c|ucjitly insti nine nts (sucli as tongues, or retds) that abound m 
iijipc 1 iMirtials causes an intolerable dissonance if one of tlie piimants 
IS slightly out of tune (Sod ley Taylor, Sound and Loudon, 

1871, p 166 c/ scy) Sonic intervals aio pleasant and satisfying 
when produce don instruments having few jmi tials in their tones 
1 hose aic cone Olds Othcis aie less so, and they may give rise to an 
uncomfortable sensation 1 Ik so are discords In this way unison, 
f minor tliird L nmjoi thud ^ fourth fifth §, minor sixth f, 
m^or sixth -jf, and octave L »^ie all concords, wliile a second -I, 
minor seventh majoi seventh V» aro discords There is no 

difficulty, on tlie theory above enuiiciatccl, in explaining these facts, 
because it must res|)on(i to the prime tones and partials of both the 
notes forming the interval , fmt it is not easy to see why the 
sensation should bo disagreeable when two portions of the basilar 
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membrane sufficiently near are thrown into vibration Still, 
similar phenomena occurring in the other senses show that, for some 
nnexpla^od reason, if two nerves sufficiently near m their central 
termmations are stimulated, or if they are stimulated mtermittently, 
the sensation is disagreeable Helmholtz oomiiares the sensation of 
dissonance to that of a flickering light on the eye ** Something 
sinular I have found to be nroduced by simultaneously stimulating 
the skin, or margin of the lips, by bristles attachcnl to tuning forks 
giving forth boats If the frequency of the forks is great, the 
sensation is that of a most disagreeable tickling It may bo that 
the instinctive effort at analysis of tones close in pitch causes the 
disagreeable sensation 2ext Book^ op ca p 1187) 

(c) Comhinatum lories — Frequently, when two tones are sounded, 
not only do wo hoar the compound sound, from which we can pick 

1 out the constituent tones, but wo may hear other tones, one of 
which is lower in pitch than the lowest immary, and the other 
IS luglior in pitch than the higher piimary These, known as 
combination tones, are of two classes difleiential tones in which 
tlie frequency is the difference of the frequencies of the generatiiig 
tones, and summational tones having a frequency which is the 

I sum of the froqimncies of the tones producing them Differential 
tones first noticed by Sorge about 1740, are easily hoard (Sorge, 

I Vorqrmach musikalischrr ComposUion, 1740) Thus an interval 
of a fifth, 2 8, gives a differential tone 1, that is, an octave belowr 
2 a fourth, 3 4, gives 1, a twelfth below 3 , a ma^jor third, 4 5, 
gives 1, two octaves below 4 , a mmor third, 5 6, gives 1, two 
octaves and a m^yor third below 5 , a major sixtli, 8 5, gives 2, 
that is a fifth below 3 , and a minor sixth, 5 8, gives 3, that 
is, a major sixth below 6 Summational tones, first noticed by 
Helmholtz arc^ so difficult to hear, that much controversy has 
taken place as to their veiy existence Some have contended 
that tliey are produced by boats It appears to be proved 
physically that they may exist in the air outside of the ear 
(torsyth and Sowter, Proc hoy Soc vol Kin p 396 , and 
Rucker and 1-dsor, Phik Mag , April 1895) further, differential 
tones may be generated in the middle ear (Preyer, WiedemmivUs 
Annal xxxviii S 181) Helmholtz also demonstrated their 
independent existence, and ho states that “whenever the vibrations 
of the nir oi of otlier elastic bodies, which are sot in motion at the 
same time by two generating simple tones aro so poweifnl that 
they can no longer be considorcii infinitely small, mathematical 
theory shows that vibrations of the air must aiisc winch have the 
same vibrational numbers as the combination tones (Helmholtz, 
Sensatamn of Tom^ p 235) Tlie importance of tlnse combma 
tional tones m the thooiy of heanng is ob\ions If the car can 
only analyse compound waves into simple pendular vibrations of a 
certain order (siinjilo multiples of the piime tone), how can it 
detect combinational tones, whicli do not belong to that order* 
Again, if such tones aro purely subjec tive and only exist in the 
mind of the listener, the fact would be fatal to the lesouanco 
theory Tirol o can be no doubt, however, that the ear, in dealing 
with them, vibratos in some paitof its incibaiiism with each 
g( norator, wliilo it also is affected by the eombiiiational tone itself, 
ac cording to its frequency (For a discussion of this question, see 
Sodloy Taylor, op cit p 181) 

(/*) Other Theories — In 1865 Rennie objected to tlie analysis 
tlieioiy, and urged that the cochlea acted as a whole {JZtschr f rat 
Vtd Dnttc Eeihc^ Bd xxiv Heft 1, S 12-64) This view was 
icMved by Voltolmi (Vmhow s Bd c S 27) some years 

hiler, and m 1886 it was stiongly mgod by Rutlieifoid {Rip Brit 
Ahhoc Ad Sc , 1886), who compared the action of the cochlea to 
that of a tchqdioue plate According to this theory, all the hairs 
ot the auditoiy cells vibrate to oveiy note, and the hair cells 
tianstorm sound vibiations into nerve vibrations or impulses, 
similar in frequency, amplitude, and character to tho sound 
vibrations Tin re is no analysis in the porii>horal organ Waller, 
in 1891 (Proc Phyuol Soi , Tan 20, 1891) suggested that tho 
Imsilar mombiane as a whole vibratos to ovoiy note, thus repeatmg 
the vibrations of the membrana tympani , and since the hair ceUs 
move with tho basilar membrane, tlioy prodiu e what may be called 
pressure |>attems against the tectonal membranes, and filaments of tlie 
auditory nerve aro stimulated by those prossuios. A\ aller admits a 
certain degree of peripheral analysis, but he i olegatos ultimate analysis 
to the bram Tiieso theories dispensmg with peripheral analysis, 
leave out of account tho highly complex structure of tho cochlea, 
or, m other words, they assign to that structure a comparatively 
simple function, which could lie performed by a simple membrane 
capable of vibrating Wo find that tho cochlea necomes more 
elaborate as we ascend the scale of animals, until in man, who 
jiossesses greater powers of analysis than any other being, the 
number of hair cells, fibres of the basilar membrane, and aruies of 
Corti, are all much increased in number (see Ret/ius s table, supra) 
The principle of sympathotio resonance appears, therefore, to offer 
tlie most likely solution of the problem Theones dispensing 
with this principle have also been advanced Hursts view is 
that with each movement of the stapes a wave is generated which 
travels uj) the scala vestibuli, through tho hehcotrema into the 
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scala t^pam, and down the latter to the fenestra rotunda The 
wave, nowever, is not merely a movement of tlie basilar membrane, 
but an actual movement of nuid or a transmission of pressuit As 
^e one wave ascends while the othei descends, a pressure of tlie 
basilar membrane occurs at the point where they meet , this causes 
the basilar membrane to move towards the tectorial membrane, 
foromg this membrane suddenly against the apices of the hair cells, 
thus U'ritatmg the nerves Ihe ^int at which the waves meet 
will depend on the time inteival between the waves (Hurst, ‘ A 
New Theory of Hoai mg, * Trans B%ol htx Jimrpool^ 1895, vol ix 
p 821) More lecently Max Mayer has advanced a theory some 
what similar He supposes that with each movement of tlie stapes 
conespondmg to a vibration, a wave tmvols up the scala vestibuli, 
Iiressing the basilar membrane downwards As it meets with 
resistance m passing upwaids, its amplitude theiefore diminishes, 
and in this way the distance up the scala through which the wave 
progresses will be determined by its amplitude The wave in its pro 
gress irritates a certam numbei of nerve terminations, consequently 
leeble tones will iiritate only those nerve hbies that are near the 
fenestia ovalis, while strongei tones will pass farther up and irntato 
a larger number of nerve hbres the same number of times jKir unit 
nf time Pitch, accoidmg to this view, dejiends on the number of 
stimuli ):>cr second, while loudness depends on the nuinbei of nerve 
hbres irritated Mayor also applies the theory to the explanation 
of the powers of the cochha as an analyser, by supf»osing that with 
a compound tone these are at maxima and minima of stimulation 
As the compound wave travels up the scala, portions of the wave 
c^orrespouding to maxima and nimiina die away in consecutive 
senes, until only a maximum and minimum are left , and, hnally 
as the wave tiavels faitlier, these also disapiicar With each 
maximum and minimum diffeient parts of the basilar membtane 
are affected, and affected a dillereiit number of times jier second, 
according to the ftequencios of the paitials existing in the 
compound tone Thus with a fifth, 2 3, there arc three maxima 
and three minima but the coiiipoimd tone is icsolved into three 
tones having vibiatiou frequent ics m the ratio of 8 2 1 Accord 
ing to Mayei wo attuallyhear when a fifth is sounded tones of 
the relationship of 8 2 1, the last (1) lioiiig the diflcrcntial tone 
(< ids supra) He holds, also, that combinational tones aio entirely 
subjective (Max Mayoi, Zinehr f Iv/cho uvd Phy^ d Stn?trs 
on/ane, Leipzig Bd xvi und xvii , also Verhmuil d physwlog 
Genellsch zu , Berlin, Feb 18, 1898, S 49) Two fatal objections 
can bo urged to those theoiios, mimoly, first, it is impossible to 
conceive or niinute waves following cat.h other in rapid succt ssion in 
the minute tubes forming the stalo} — the length of the scala being 
only a very small part of the wave length of the sound , and 
secondly, neither theory takes into aciyount the differentiation of 
structuio found in the epithelium of the organ of Coiti Lach push 
in and out of the base of the stapes must cause a movement of the 
fluid, or a pressure, in the sialre as a whole 

Thoio are diffuultios in the way of applying the resonance theory 
to the iieroejition of noises Noises have pitch, and also each noise 
has a special charoctei , if so, if the noise is analysed into its 
< onstituonts, wliy is it that it seems impossible to analyse a noise, 
or to perceive any musical c lenient m it f Hclmholtr assumed that 
a sound is noisy when the wave is irregular in rhythm, and he 
suggested that the ciista and macula acustica, structures that exist 
not in the cochlea but m the vestibule, have to do with the percep 
tion of noise These stiuctures, however, are concetiied rather m 
the sense of the jieic option of equilibrium than of sound (see JSemi 
Kircitlar Canals) Gravis also of opinion that evidence supjwrts 
the view that the ear detects difference of phase, which was denied 
by Helmholtz Comparing the perception of sound with that of 
touch, ho advances a modification of the resonance theory which 
appears to meet some of the obiections that may he uigccf against 
it as it was enunciated by Helmholtz 

Various physicists have attempted to measure the 
fiensitiveness of the ear by estimating the amplitude of the 
SmlttYs^ molecular movements necessary to call forth the 
feeblest audible sound Thus Topler and 
Boltzmann, on data founded on exjieiimenta 
with organ pijies, state that the ear is affected by 
vibrations of molecules of the air not more in amplitude 
than 0004 mm. at the ear, or 0 1 of the wave length of 
green light, and that the energy of such a vibration on the 
drum head is not more than t>iUionth kilog , or 
of that produced upon an equal surface of the retina by a 
single candle at the same distance {Ann d Phys u Cliem , 
Leipzig, 1870, Bd. cxIl S 321) Lord llayleigh, by 
two other methods, arrived at the conclusion ‘Hhat the 
streams of energy required to influence the eye and ear are 
of the same order of magnitude” He estimated the 
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amplitude of the movement of the aerial particles, with a 
sound just audible, as less thax^ the ten millionth of a 
centimetre, and the energy emitt&d when the sound was 
first becoming audible, at 42 1 ergs per second He also 
states that in considering the amplitude or i ondensation in 
progressive aei lal waves, at a distance of 27 4 metres from 
a tuning fork, the ma\imum condensation was = 0^x10'* 
cm , a result showing “ that the ear is able to recognize 
the addition or subtraction of ilensities far loss than those 
to bo found m our highest Aacua” (Proc Hoy >Sor, 1877, 
vol xxvi p 248, l(md Edin and Dub Phil Mag ^ 
1894, voL xxxviii p 306) 

Hearing with two oars does not affect the quality of 
sounds, but it must to some extent alkct the intensity with 
which sounds arc i)orcei\od We hear a sound 
louder with two ears than with one, and thtre 
can be no doubt that by having two ears we are 
enabled to judgeof the direction of sound with more accuracy 
than if we used only one ear Our judgment as to the 
direction of sounds is formed mainly from the different 
degrees of intensity with which they are hoaid by two 
ears Lord Jiayleigh states that diflraction ol the sound 
waves will occur as they jiass round the head to the ear 
farthest from the source of sound , thus partial tones will 
reach the two tars with different intensities, and thus quality 
of tone may be affected {Trans Musu aSoc , London, 1876) 
hilvanus P Thonijison advocates a similar view, and he 
shows that the direction of a complex tone can be more 
accurately determined than the direction of a simple tone, 
esixcially il it lie of low jatch {Phil Mag , 1882) 

TJte tSeyise of Equilibrium — By this tcim is meant the 
sense, or senes of sensations, by which wo have a feeling 
of security in standing, walking, and indeed m all the 
movements by which the body is cairicd tlirough s])ace 
Huch a feeling of security is necessary both lor maintain- 
ing any posture, such as standing, or for ]>erforming any 
movement If this feehng is absent or uncertain, or if 
there are contradictory sensations, then di finite muscular 
movements are methciently or irregularly jitrformed, and 
the body may stagger or fall When we stand erect on a 
firm surface, like a floor, there is a feeling of resistance, 
due to nervous impulses reaching the brain fiom the soles 
of the feet and from the muscles of the limbs and trunk 
In walking or running, these feelings of resistance seem to 
precede and guide the musculai movements necessary for 
the next step If these are absent or jxrverted or deficient, 
os IS the ease m the disease known as locomotor ataxia, 
then, although there is no loss of the j>uwer of voluntary 
movement, tlie patient staggers in walking, es])ecially if 
he IS not allowed to look at his feet, or if he is blindfolded 
He misses the guiding sensations that come from the 
limbs , and with j)erhaps the feeling that he is walking on 
a soft substance, offering little or no resistance, he cannot 
avoid staggering, and his muscular movements become 
fitful and irregular Buch a condition may be artificially 
brought about by washing the soles of the feet with 
chloroform or ether And it has been observed to exist 
partially after extensive destruction of the skin of the soles 
of the foot by burns or scalds This shows that tactile 
impulses from the skin take a share in generating the 
guiding sensation In the disease above mentioned, how- 
ever, tactile impressions may bo nearly normal, but the 
guiding sensation is weak and inefficient, owing to the 
absence of impulses from the muscles The disease is 
known to dojicnd on morbid changes in the posterior 
columns of the spinal cord, by which impulses are not 
freely transmitted upwards to the brain These facts 
I)omt to the existence of impulses coming from the muscles 
and tendons It is now known that there exist in both 
end-organs in the shape of peculiar spindles, in the substance 

S VII —95 
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of muscle, and of little ronettes or coils or loops of nerve 
hbros m close liroximity to tendons The transmission of 
guch impulses gives ris6 to wliat is termed the muscular 
sense, and the guiding sensation which jirecedes co ordmatcd 
muscular movements largely deiionds on these impulses 
Thus from the limbs streams of nervous impulses pass to 
the ser^sonum from the skin and from muscles and tendons , 
these may or may not arouse consciousness, but they 
guide or evoke muscular movements of a co-ordiuate<l 
character, more cs|iecially of the limbs 

In animals whoso limbs are not adapted for delicate 
tou( h nor for the iierformanco of complicated movements, 
guch as some mammals and birds and fishes, the guiding 
sensations seem to doiiend largely on the sense of vision 
This sense in man, instead of assisting, sometimes disturbs 
the guiding sensation It is true that in locomotor ataxia 
visual sensations may take the place of the tactile and 
muscular sensations that are absent, and the man can walk 
without staggering if ho is allowed to look at the floor, 
and osiMicially if lie is guided by eitlier longitudinal or 
transverse straight lines On the other hand, the acrobat 
on the wire rojK! dare not trust his visual sensations in the 
maintenance of his equilibrium He usually keeps his 
eyes fixed on one point instead of allowing them to wander 
to objects below him, and his muscuLar movements are 
regulated by the im[)ulses that come from the skin and 
muse les of his limbs The feeling of insecurity probably 
arises from a eonc option of height, and also from a know 
ledge , the rc suit of ox[»orience, that by no muscular move 
ments can a man avoid a catastrophe if ho should fall 
A bird, on the other hand, doiionds largely on visiml 
impressions, and it knows by exjxjrienco that if launched 
into the air from a lioight it c an fly Hei e, probably, is 
an explanation of the largo si/e of the eyes of birds 
Cover the head, as in hooding a falcon, and the bird seems 
to bo deprived of the jKiwer of voluntary movement 
Little efiect will bo produced if ’we attempt to restrain the 
movements of a eit by covering its eyes A fish \lso is 
readily dojirnod of the power of motion if its eyes aie 
coveted Hut both in the bird and in the fish tactile and 
muscular imjirossions, es}»e(ially the latter, come into play 
in the mechanism of e(piilibrium In flight the large 
winged birds, es[»ecially in soaiing, can fed the iimst 
delicate wind pressures, l)oth as regards direction and 
force, and they adapt the jiosition of their body so as to 
catch the pressure at tlie most efficient angle The same 
18 true of the fish, especially of the flat-fishes In these 
animals, and in inamm \ls generally, the sense of equilibrium 
depends, then, on streams of ta( tile, muscular, and visual 
impressions iKiuring in on the sensorium, and calling forth 
appro[iriato muscular movements It has also been sug 
gesteil that nervous imjiulsos coming fiom the aMominal 
viscera may take part in the mechanism The presence in 
the mesentery of felines (cats, JLc ) of laige numbers of 
Pacinian corpuscles, which are believed to be modified 
tac tile ImkIios, favours this supjKisitiori Such animals are 
remai k ible for the delicacy of all these muscular move 
ments, especially those of balancing and leaping 

There is still another channel by which nervous impulses 
may roach the sensorium and play their part m the sense 
of equilibrium, namely, from the semicircular canals, a 
jiortion of the internal ear We have already 
eUvuimr (under Hearing) that the appreciation 

emnmis sound is m reality an appreciation of ’vana 

tions of ]>ressurc Wo have also seen that 
the labyrinth consists of the vestibule, the cochlea, and 
the semicircular canals Tliero can no doubt that 
the cochlea has to do w ith the reception of sound waves 
(variations of pressure) that constitute musical tones 
This it accomplishes by the structures m the ductus 
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cochloaris In the vestibule we find two sacs, the saccule 
next to and communicating with the ductus cochlearis, 
and the utricle communicating with the semicircular 
canals The base of the stapes communicates pressures 
to the utricle The membranous portion of the semi- 
circular canals consists of a tube, dilated at one end into a 
swelling or iK>uch, termed the ampulla, and each end com- 
municates freely with the utncle It is important to note 
that on the posterior viall of both the saccule and of the 
utricle there is a ridge or crest, termed in each case the 
macula acustica, bearing a highly sjjecialized epithelium, 
and that a similar structure exists in each ampulla This 
would suggest that all three structures have to do with 
hearing, but, on the other hand, there is expenmental 
evidence that the utricle and the canals may transmit 
impressions that have to do with equilibrium Pressure 
of the base of the stapes is exerted on the utricle This 
will compress the fluid in that cavity, and tend to drive the 
fluid into the semicircular lanals that communicate with 
that cavity by five openings Each canal is surrounded 
by a thin layer of iienlymph, so that it may yield a little 
to this pressure, and exert a certain pull or pressure on the 
nerve endings in each ampulla Thus nervous impulses 
may bo generated in the ampulla which are primarily 
excited at tho base of the stapes 

The three semicircular canals he in the three directions 
in space, and it has been suggested that they have to do 
with our appreciation of the direction of sound But our 
appreciation of sound is very inaccurate we look with 
the eyes for the source of the sound, and instinctively 
direct the ears or the head, oi both, in the direction from 
which tho sound appeals to proceed But tho rclationshiji 
of the canals on the two sides must have some i>hysiological 
significance Thus (1) tlie six canals are sensibly parallel, 
two and two , or (2) tho two horizontal canals ire in tho 
same plane, while the siijierior canal on one side is nearly 
parallel with tho posterior canal of tho other These facts 
point to tho two sots of canals ind ampull e acting as one 
organ, in a manner analogous to the action of two retina, 
foi single vision (('’rum Brown, Nature, London, 1878, j) 
449, also M‘Kcncliick’8 vol ii p 694) 

We have next to consider how the canals may possibly 
act in connexion with tho sense of equilibrium So long 
ago as 1820, Purkinje ( \led Tahrh , Wicii, 1820, Bd vi ) 
studied the well known lertigo that follows ra])icl rotation 
of the body in the erect jxisition on a vertical axis On 
stopping the rotation theie is a sense of rotation in the 
op|K)sito direction, and this may occur oven when the eyes 
arc closed Purkinje noticed that tho jiosition of tho 
imaginary axis of rotation dcjiends on tho axis around 
which the head revolves (M ‘Kendrick, op cit vol ii 
p 701) In 1828 Flourens discovered that injury to tho 
canals causes disturbance of equilibiium and loss of co- 
ordination, and that sections of the canals produce a 
rotatory movement of a kind corresponding to the canal 
that had lieen divided Thus division of a membranous 
cinal causes rotatory movements round an axis at right 
angles to the plane of the divided canal The body of 
the animal always moves in tho direction of the cut 
canal (Flourens, Compfes Rendu s, 11th August 1828, 
p 5) Many other observeis have corroborated theses 
experiments Goltz was the first who clearly formulated 
the conditions necessary for equilibration He put the 
matter thus — (1) A central co ordinating organ — in the 
brain , (2) centripetal fibres, with their peripheral ter- 
minations — in tho cimpullse , and (3) centrifugal fibres, with 
their terminal organs-— in the muscular mechanisms A 
lesion of any one of those portions of the mechanism causea 
loss or impairment of balancing (Goltz, Archiv f d ges 
Physiol, Bonn, Bd iii S 172) Cyon also investigated 
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the subject, and arrived at the following conclusions — 
(1) To maintain equihbnum, must have an accurate 
notion of the position of the head in space , (2) the function 
of the semicircular canals is to communicate impressions 
that give an accurate representation of this j.>o8ition — each 
canal having a relation to one of the dimensions of space , 
(3) disturbance of equilibrium follows section , (4) involun 
tary movements following section are due to abnonnal 
excitations, (5) abnormal movements occurring a few 
days after the ojieration are caused by irritation of the 
cerebellum (Cyon, Eecherdm exp^r%rmi\taJle» mr len jonettotts 
des canaux sevn nrculmreR^ Th^se, 1878) 

On theoretical consideiations of a physical character, 
Mach, Crum Brown, and Breuer have advanced thconos 
based on the idea of the canals being organs for sensations 
of acceleration of movement, or for the sense of rotation 
(Mach, Grundlinien der Lehre v<m den Be^oegun/fsempf 
Leipzig, 1875, Crum Brown, t/owm of Physiol 
Lomd vol viii , Breuei, d Geselhch d Wien, 

1874-75) Mach first jiointed out that Purkinie’s pheno- 
mena, already alluded to, were in all probability related to 
the semicircular canals “Ho showed that when the body 
IS moved in space, in a stiaight line, we are not conscious 
of the velocity of motion, but of variations in this velocity 
Similarly, if a body is rotated round a vertical axis, wc 
ixirceive only angular acceleration and not angular \el(Kity 
The sensations produced by angular acceleration last longei 
than the acceleration itself, and the position of the head 
during the movements enables us to determine direction ” 
(Schafer’s Text Booh of Physiolo(fy , article Hem / wc/, by 
author, vol ii p 1200) Both Mach and Qoltz state that 
varying pressures of the fluid in the canals produced by 
angular rotation produce sensations of movement (alwajs 
in a direction opjiosite to the rotation of the Iwuly), and 
that these, in turn, cause the vertigo of Puikinjo and the 
phenomena of Flourens Mach, CVum Brow n, and Breuci 
advance hydiodynaraical thoopes — that is to say, they 
assume that the fluids move in the cinals — and the two i 
latter diffei from Mach only in details Qoltz, on the 
other hand, suiqiorts a hydrostatical theory — that is to sav, 
he assumes that the phenomena can be accounted for by 
varying pressures Crum Brown differs from Mach and 
Breuer as follows — (1) In attributing ino\emcnt or varia 
tion of pressure not merely to the endolymph, but aL>o to 
the walls of the membranous canals and to the surrounding 
Iienlymiih, ind (2) in regarding the two labyiinths as one 
organ, all the six canals being lequircd to form a true con 
ception of the rotating motion ot the head Ho sums u]> 
the matter thus “ We have two ways in which a relative 
motion can occur between the endolymph and the walls of 
the cavity containing it — (1) When the head begins to 
move, here the walls leave the fluid behind (2) wlw n the 
head stops, hero the fluid flows on In both cases the 
sensation of rotation is felt In the first this sensation 
corresjx)nds to a real rotation, in the second it does not, 
but in both it corresponds to a real acceleration (jiositive 
or negative) of rotation, using the word acceleration in its 
technical kinematical sense ” (Crum Brown, London, 

1878, review of Cyon’s Thesis, loc at) 

Cyon states that the semicircular canals only indirectly 
assist m giving a notion of spatial relitions “Ho holds 
that knowledge of the position of bodies m space dei>cnds 
on nervous impulses coming from the contracting ocular 
muscles , that the oculomotor centres are in intimate phy 
siological relationship with the centres receiving impulses 
from the nerves of the semicircular canals , and that the 
oculomotor centres, thus excited, produce the movements of 
the eyeballs, which then determine our notions of sjiatial 
relations*’ (Schiifer’s Text Booh^ loc at vol ii p 120^) 
These views are supiiorted by experiments of Leo on dog 
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fish When the fash is passively rotated round different 
axes there are comj/ensating movejiients of the ejes and 
fans “It was obseived that it tne fash were rotated m 
the plane of one of the canals, exactly the same movements 
of the eyes and fins occurred aj were produced by exjieri 
mental oiX3ratioii and stimulation ot the ampulla of that 
canal ” (Lee, Journ Physiol , Camb and London, vol# xvii 
p 192) Sewall, m 1881, carried out experiments on 
young sharks and skates, and concluded that theic was 
not sufficient evidence to c oimect the canals, and indeed 
the labyrinth, with the sense of equilibrium (Sewall, Jown 
Physiol , Camb and Loud , vol i\ p i Y)) Lee icturned 
to the subject m 1894, and, after numerous cx|)enmeiits 
on dog fash, in which the can ils or the \uditoi y ner\ cs 
wore divided, obtained strong evidence that the ampulliw 
contain sense organs connected with the sense of e(piilibnuni 
(Lie, Tourn Physiol ^ Camb and London, 1894, \ol xv ) 

It has been found by physicians and aurists that disease 
or injury of the canals, occurring rapidly, produces giddi 
ness, staggering, nystagmus (a jieiuliar twitching nio\cincnt 
of the muscles of the eyeballs), \oiniting, noises in the 
eai, and more or less deafness It is said, howc\er, that 
it pathological changes come on slowly, so that the canals 
and vistibulo are converted into a solid mass, none of 
these symptoms may occur On the whole, the evidence 
IS m favour of the view that from the semicircular ( anals 
nervous impulses are tiansmitted, wliuh, co ordinated with 
impulses coming fiom the visual organs, from the muscles, 
and fiom the skin, form the bases of these guiding sensations 
on which the sense of equilibrium deiiends These im 
imlses may not reach the le\tl of const lousness, but they 
cill into action coordinated iiuchanisms by which com 
pluated muscular mo\einents are efficted (t c m ) 

Physlologr^ of Development. Sie Fm 

BBYOLOl \ 

Phyeiologry of Plante.“-The great develop 
ment of research into the vital plKUomrna of Imng 
oigimsms, which was a conspicuous feature of the sdon 
title woik of the last three decades of the 19th century, 
has tended to establish and develop tin \iew that 
physiology should not bo divided into two distinct sec 
tions, animal and vegetable, but that it exhibits an 
essential unity, and coini»iclunds the study of ill living 
protoplasm, whethei the oiganisms undii obscrxation 
are simple or complex, and whate\ci is the nature of the 
differentiation exhibited by them The so called vigetahle 
jihysioloqyyfit the beginning of that ]»ciiod, was in arreai 
of animal, and jiarticulai ly of human, i>hysiology, tho 
study of the latter bung followed by miny more observers, 
and from its relati\e degree of advaiucmcnt being the more 
catmblo of ra]ud dixolopmcnt It was fully ictogmzcd by 
its followers that the dominating influence in the structure 
and woiking of tho body was tho pioto])lasni, and the 
diMsion of labour which it exhibited, with the accompany 
ing oi lesulting differentiation into \arious tissues, was the 
st>eci il 8ub]ect of investigation Many who followed the 
study of vegetable structuio did not at that time give an 
eciual prominenco to this mcw The early histological 
researches of botanists lid them to tho recognition of 
tho vegetable coll, and the leading writers in the middle 
of tho 19th century pointed out tho piobablo identity 
of Von Mohl’s “piotoplasm” with the “sarcode” of 
zoologists They laid gieat stress on the nitrogenous 
nature of ])rotoplasm, and noted that it preceded tho 
fonnation of the cc 11 mombrano But by the ordinary 
student of thirty years later then work was to some extent 
overlooked, ancl the cell v)all assumed a prominence to 
which it was not entitled 9 he study of tho diffaentiation 
of protoplasm was at that time seldom undertaken, and 
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no iw-rticular attention was paid cither to fixing it, to 
enable staining metlicyls to be accurately applied to it, 
or to studying the action of chemical reagents ujion it 
It is only comiiaratively recently tliat the methods of histo 
logical investigation used by animal physiologists have 
been caiefully and systematically applied to the study 
of tlv^ vegetable organisms They have, however, been 
attended with wonderful results, and have levolutiomzed 
the whole study of vegetable structure They have 
emphasi/ed the statements of Von Mohl, Cohn, and other 
writers alluded to, that the protoplasm is here also the 
dominant factor of the body, and that all the iwculiaiitus 
of the cell wall can only bo interpreted in the light of the 
needs of the living substance 

TIias Nature of tJve Or ganization of tJic Phmt^ and tlie 
Relaiionn of live Cell Memhrant amlthe Pt otoplar^iu — Tim 
view of the structuie of the plant and tins method of 
investigation load us to a gieatly modihed conception 
of its orgam/ation, and afloid more com])letely an explana 
tion of the iieeuliai ities of foiin found in the vegetable 
kingdom 

The study of simjile organisms, many of which consist 
of nothing but a little miss of pioto])lasm, exhibiting a 
very rudimontaiy degree of difieientiation, so far as our 
methods enable us to determine any at all, shows that the 
duties of evisteme can be discharged in the absence of 
any cell wall Those organisms which jiossess the latter 
are a little higliei in the scale of life than those which 
remain unclothed by it, but a coinjiarison of the behavioui 
of the two quickly enables us to say that the meinbiane 
18 of but secondary importance, and that for tbjse which 
possess it, it IS nothing moie than a piotective (ovenng 
for the living substance Its ]»livsi(al pro|)erties, jici 
ineability by witei, ( xtcnsibility and elasticity, uceive 
their interpretation in the needs of tlu latter We come, 
accordingly, to regaid it as jiractically an exoskeleton, and 
its functions as distinctly subordinate to those ol the 
protoplism which it clothes If wo jiass a little higher 
up the scale of life, we meet with toims consisting of 
two or moie colls, each of which contains a similar minute 
mass of liMiig substance A study of them shows that 
each IS practically iiukiiendent of the others, in fact, the 
connexion between them is so slight that they can 
separate and each become fioe without the slightest dis 
advantage to another So long as they aio connected to 
gethor moch inu ally, they have ajqiarontly the i»owei of 
influencing one another in various ways, and of passing 
liquid or gaseous materials from one to another The con 
joined organism is, m fact, a colony or association of tht 
protoplasmic units, though each unit retains its indejiend 
cnce When we jiass, again, from these to examine moie 
bulky, and consequently moie coinjilex, jdaiits, we find that 
the differences which can Ijc observed between them and 
the simple lowly forms are capable of being referred to 
the increased number of the protoplasmic units and the 
consequent enlarged bulk of the mass or colony Eveiy 
plant IS thus found to be conqiosed of a numbei of these 
protoplasmic units, or, as they may preferably be termed, 
protoplaHt% all of winch are at first exactly alike in 
appearance and in piopeities This is evident in the 
case of such jilants as have a body consisting" of filaments 
or plates of cells, and is little less conspicuous in those 
whose mass is but small, though the cells are evidently 
callable of computation in throe dimensions It does not at 
first appear to bci the same with the bulkier plants, such 
as the ordinary green herbs, shrubs, or tiees, but a study 
of their early development indicates that they do not 
at the outset differ in any way from the simple undifferen 
tiated forms Each commences its existence as a simple 
naked protoplast, in the embryo sac or the archegomum, as 


the case may be After the cunous fusion with another 
similar protoplast, which constitutes what we call fertiliza- 
tion, the next stage in complexity already noted may 
be observed, the piotoplasm ^coming clothed by a cell 
membrane Very soon the single cell gives rise to a 
cliain of cells, and this in turn to a cell mass, the 
individual units of which are at first qmte uniform With 
increase of number, howevei, and consequently eulaige 
ment of bulk in the colony, differentiation becomes com- 
jnilsory The requirements of the several jactojilasts 
must be met by supplies fiom without, and, as many 
of them aie deep seated, varieties of need arise, so that 
various members of the colony are set apart for siKJcial 
duties, masses of them being devoted to the discharge 
of one function, others to that of another, and so on 
Such limitations of the jiowors and properties of the 
individuals have for their object the wellbeing of the 
community of which those individuals are constituents 

Physnoloijieal and Morphological Differentiation — The 
first indication of this differentiation in the vegetative 
body of the plant can be seen not only in the terrestrial 
green plants which Imvo been paiticularly referred to, but 
also in the bulkier sea weeds It is an extension of the 
first diffeientiation which was observable in the simple 
jirotoplasts first discussed, the formation, that is, of a 
])rotoctive covering Jmeue and its allies, which form 
consjucuous members of the larger Algae, have their 
external cells much smaller, more closely put together, 
and genei illj much dcnsei, than the rest of their tissue 
In the lowly as well as the higher green plants we have 
evidence of specialization of the external protoplasts for 
the same pin pose, which takes various shajijes and shows 
different degices of ( ompleteness, culminating in the 
elaborate baiks which clothe our forest trees 

The second ])rominent diftcrentiation which ])rcsont 8 
itself takes the form of a inovision to supply the living 
substance with watei This is a primal necessity of 
the ])rotoplast, and eveiy cell gives evidence of its need 
by adopting oiu of the various ways in which such need is 
supplied What little differentiation can be found to 
exist in the protoplasm of the simple unicellular organism 
shows the imiKutancc of an adequate water supply, and, 
indeed, the dependence of life upon it The naked cells 
which have been alluded to live in water, and call there- 
fore for no diffeientiation in connexion with this necessity , 
but those which are surrounded by a cell wall always 
develop within themselves a im^mle or cavity which 
occupies the greatei ]iart of their interioi, and the hydro- 
static ])ressuie of whose contents keeps the protoplasm in 
contact with the membrane, setting up a condition of 
turgidity 

The need for a constant supply of water is partlj based 
upon the constitution of piotoplasm, so far as we know it 
The ajqjaiently structureless substance is saturated with 
it , and if once a cell is completely dried, even at a low 
temiioratuie, in the enoimous majority of cases its life 
18 gone, and lestoration of water fads to enable it to 
recover Besides this intimate lelationship, however, we 
can ])oint to other features of the necessity for a con- 
stantly renewed water su2>ply The protoplasm derives 
its food from substances in solution in the water, the 
various waste products which are incident to its life are 
excreted into it, and so removed from the sphere of its 
activity The raw materials from which the food is 
constructed are absorbed from the exterior in solution 
in water, and the latter is the medium through which the 
gaseous constituents necessary for life reach the proto- 
plasm Moreover, growth is essentially dependent upon 
water supply There is little wonder, then, that in a 
colony of protoplasts such as constitute a large plant, a 
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considerable degree of differentiation is evident, bearing 
upon the question of water supply Certain cells of 
the exterior are set apart for absorption of water from the 
soil, this being the source from which supplies are 
derived Others are devoted to the work of carrying it to 
the protoplasts situated in the interior and at the ex 
tremities of the plant, a C(yndv 4 ^t%ng system of considerable 
complexity being the result 

Other collections of cells are in many cases sot ajiart for 
giving rigidity and strength to the mass of the plant It 
18 evident that as the latter increases in bulk, more and 
more attention must be paid to the dangers of uprooting 
by winds and storms Various mechanisms have been 
adopted in different cases, some connected with the sub- 
terranean and others with the sub-aerial jiortions of the 
plant Another kind of differentiation in such a cell mass 
as we are dealing with is the setting apart of jmrticular 
groups of cells for various metabolic purposes We have 
the formation of numerous mechanisms which have arisen 
in connexion with the question of food supply, which 
may not only involve particular cells, but also lead to 
differentiation in the protoplasm of those cells, as in the 
development of the chloroplastids of the leaves and other 
green parts 

The inter relations of the members of a laige colony of 
protoplasts such as constitute a tree, demand much 
adjustment Relations with the exterior aie continually 
changing, and the needs of different legions of the interior 
are continually varying, fiom tunc to tune Two features 
which are essentially protoplasmic assume a great impoit 
ance when we consider these relations They are the 
power of receiving impressions or stimuli from the exterior, 
and of communicating with each other, with the view 
of co oidmating a suitable resj)onse We have nothing 
structural which corresponds to the former of these In 
this matter, differentiation has proceeded very differently 
in animals and plants rcs|xctively, no nerves or sense organs 
being structurally recognizable C^ommunication between 
the vaiious protoplasts of the colony is, however, carried on 
by means of fine jjrotoplasmic threads, which are continuous 
through the cell walls 

All the peculiarities of structure which wo encounter 
consequently support the view with which we started, 
that the protoplasm of the plant is the dominant factor in 
vegetable structure, and that there need be but one subject 
of physiology, which must embrace the behaviour of proto 
plasm wherever found There can bo no doubt that there 
is no fundamental difference between the living substance 
of animals and plants, for many forms exist which cannot 
bo ref ei red with certainty to either kingdom Free 
swimming oiganisms without toll membranes exist in both, 
and from them senes of forms tan bo traced in both 
directions Cellulose, the material of which vegetable 
cell walls are almost universally composed, at any rate m 
their early condition, is known to occur, though only 
seldom, among animal organisms Such forms as Volvox 
and the group of the Myocomyceten have been continually 
referred to both kingdoms, and their true systematic 
|)08ition IS still a subject of controversy All physiology, 
consequently, must be based upon the identity of the 
protoplasm of all living beings 

This method of study has to a large extent modified 
our ideas of the relative importance of the parts of such 
an organism as a large tree The interest with which wo 
regard the latter no longer turns upon the details of the 
structure of its trunk, limbs, and roots, to which the living 
substance of the more superficial parts was subordinated 
Instead of regarding these as only ministering to the 
construction of the bulky jiortions, the hving protoplasts 
take the first place as tJie essential portion of the tree, 
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and all the other features are im^Kirtant mainly as 
ministering to their individual wellbeing and to their 
multiplication The latter featured is the growth of the 
tree, the well being of the protoplasts is its h^e and health 
The interest jiasses from the bulky dense interior, with the 
elaborate features of its cell walls, to the sii])erlicial parts, 
where its life is in evidence We see herein the reason 
for the great subdivision of the body, with its finely cut 
twigs and their ultimate expansions, the leaves, and we 
recognize that this subdivision is only an exj>ro 8 Sion of the 
need to place the living substance in direct relationship 
with the environment The foimatirn and gradually 
increasing thickness of its baik aio explained by the 
continually increasing need of adequate i>rotoction to 
the living cortex, under the strain of the increasing frame- 
work which the tnormous multiplication of its living 
protoplasts demands, and the dc\clopmcnt of which leads 
to continual rujiture of the exterior The increasing 
development of the wood as the tree grows older is largely 
duo to the demands for the conduction of water and 
mineral matters dissolved in it, which are made by the 
increased number of leaves which from year to year it 
bears, and which must each bo put into communication 
with the central mass by the formation of new vascular 
bundles Similar considerations apply to the jieculiar 
features of the root system All these ])Oints of structure 
can only be correctly interpreted aftei a consideration of 
the needs of the individual protoplasts, and of the large 
colony of which they are members 

Gasemis Interchariges and their Mecham»m — Another 
feature of the construction of the jilant has in recent years 
come into greater prominence than was formerly the case 
The organism is largely dej^endent for its vital procts 8 (»s 
upon gaseous interchanges It must receive a large 
constituent of what ultimately becomes its food from tlie 
air which surrounds it, and it must also take in fi om the 
sam ) source the oxygen of its rosjniatory })roc esses On 
the other hand, the aerial environment presents considei 
able danger to the young and tender parts, where the 
protoplasts are most exposed to extremes of heat, cold, 
wet, &c These must in some way be harmonizeel No 
doubt the primary object of the cell wall of even the 
humblest protoplast is protection, and this too is the 
meaning of the coarser tegumentary structures of a 
bulkier plant These vary considerably in completeness 
with its age, in its younger parts the outer cell wall 
undergoes the change known as cutindarizatum^ the 
material being changed both in thenncal conijiosition and in 
] physical projicrties Thu corky layers whicli take so 
jirominent a share in the formation of the bark are 
similarly modified and subserve the same imrjKise But 
these protective layers are in the main imiiermeable by 
gases and by either liquid or \a|)our, and prevent the 
access of either to the pioto])lasts which need them 
Investigations earned out by Blackman, and by Brown 
and Lscombe, have shown clearly that the view put 
forward by Boussingaiilt, that such absorjition of gases 
takes place through the cuticular covering of the younger 
paits of the plant, is erroneous and can no longer be 
supported The difficulty is solved by the provision of a 
complete system of minute mtercelliilar spaces which form 
a continuoifs senes of delicate canals between the cells, 
extending throughout the whole substance of the plant 
Every protoplast, except m the very young regions, has 
part of its surface abutting on these, so that its wall is 
accessible to the gases necessary for its vital processes 
There is no need for cuticularization here, as the external 
dangerous influences do not reach the interior, and the 
processes of absorption which Boussingault attributed to 
the external cuticularized cells can take place freely through 
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the doUcate cell walls of the interior, saturated as these 
are with water This system of channels is in com 
munication with the outer atmosphere through numerous 
small apertures, known as atoniata^ which are abundant 
utKin the leaves and young twigs, and gaseous inter 
change between the jilant (^nd the air is by tlieir assistance 
rendered constant and safe This system of interccllulai 
sjtticej), extending throughout the plant, constitutes a 
reservoir, charge(l with an atmos})here which differs some 
what m its eomiK)8ition from the external air, its gaseous 
constituents varying from time to time and from plact 
to ])lace, in consequence of the interchanges lietvveen 
itself and the protoplasts It constitutes practically the 
exterior environment of the ]>rotoplasts, though it is 
ramitying through the interior ol the jdant 

The impoitance of this i»ro vision in the case of aquatic 
vascular plants of sturdy bulk is even greatei than in that 
of terrestrial organisms, as their environment offers considei 
able obstacles to the renewal of tlie air in then interior 
They are without stomata on tlu ir submerged jKirtions, and 
the entry of gases (an only take ])lace by diffusion fiom 
the water through tluir external colls, which are not 
cuticulaii/od Those which aio only partially submerged 
bear stomata on then oxiiosed i»ortions, so that their 
environment apjiroximates towards that of a terrestiial 
]>lant, but the eommumcation oven in their case is much 
loss easy and complete, so that they need a much largei 
roservoii of air in their interior This is secured by the 
dovelojimcnt of much larger intercellular sfiaces, amount 
mg to lacLiii e or jiassagi s of very considerable size, wluc h 
aie found minifying in different ways in their interior 
Tiampiration — In the case of terrestiial ]»lants, the 
continual icncwal of the watci contained in the vacuoles 
of the protoplasts demands a copious and continuous 
evaiiomtion This seives a double purjxiso, bringing up 
from the soil continually a su})ply of the soluble mineral 
matters noccjssaiy for their metabolic juoccsses, which 
only entoi the {dant m solutions of extreme dilution, uid 
at the same tune keeping tlie plant cool by tlie jiroccss 
of evapoiation The latter function has been found to 
bo of cxtieme importaiKO in the case of ])lants expose d 
to the direct aicess of the sun^s rays, the heat of which 
would raiudly cause the duith of the j)rotoplast8 weie it 
not eiiqdoyod in the ovaiioration of the water Blown 
and Lseombe have shown that the amount of solar eneigy 
taken up by a gieen leaf may often be fifty times as much 
as it can utili/o m the constructive ijroccssos of which 
it is the seat If the heat were allowed to accumulate 
m the leaf unchecked, they have computed that its 
temj)eratuie would rise during bright sunshine at the rate 
of more than 12’ (J ]>or minute, with of course very 
rapidly fit.il results What is not used m the constructixe 
[irocesses is employed in the evaporation of the water, the 
loaf lioing thus kept cool Whether the leaf is brightly or 
only model ately illuminated, the same relative jiroiiortions 
of the total oncigy absorbed are devoted to the purposes 
of coirqKisition and construction respectively Tins largo 
evapoiation, which constitutes the so called transpiration 
of plants, takes jdaco not into the external air but into 
this same intc n ellular 8])ace system, being jxissible only 
through the delicate cell walls upon which it abuts, as 
the external coating, whether baik, cork, of cuticle, is 
iiufiermeable by watery vapour The latter ultimately 
reaches the external air by diffusion through the stomata, 
whose dimensions vary in projxirtion as the amount of 
water in the opideimal cells becomes greater or less 

Mecluimsni arid Function of Stomata — It is not quite 
exact to 8 j leak of either the gaseous interchanges or the 
tianspiiation as taking jdace thiough the stomata The 
entry of ga lea into, ami exit from, the cells, as well as the 


actual exhalation of watery vapour from the latter, take place 
in the intercellular sjiace system of which the stomata 
are the outlets The opening and closing of the stomata 
IS the result of variation in the turgidity of their guard 
cells, which is immediately affected by the condition of 
turgidity of the cells of the epidermis contiguous to them. 
The amount of watery vaixiur m the air passing through a 
stoma has no effect upon it, as the surfaces of the guard 
cells abutting on the air chamber are strongly cuticularized, 
and therefore imiiermeable The only way in which their 
turgidity IS modified is by the entry of water into them from 
the contiguous cells of the general epidermis and its 
subsequent withdrawal through the same channel This 
oiiening and closing of the stomata must be looked u}x>n 
as having a direct bearing only on the emission of watery 
vapour Theie is a distinct advantage in the regulation 
of this escape, and the mechanism is directly connectcjd 
with the greater or smaller quantity of water in the plant, 
and esiiecuilly in its epidermal cells This power of 
vaiying the area of the apertures by which gases enter the 
internal reservoiis is not advantageous to the gaseous 
interchanges — indeed, it may be directly the reverse It 
may lead to an incijiient asphyxiation, as the 8U])i)ly of 
oxygen may be greatly interfered with and the escape of 
carlion dioxide may be almost stoiqied It may at other 
times lead to great difficulties in the supply of the gaseous 
constituents which are used in the manufactuie of food 
The imj>ortance of transpiration is, however, so great, that 
these risks must be run 

Nature of the Food of Plants — The recognition of the 
fundamental identity of the living substance in animals 
and iilants has directed attention to the manner in which 
])lants are nourished, and esjiecially to the exact nature of 
their food The idea was till recently currently accepted, 
that anything which plants absorbeii from without, and 
which went to build up their organic substance, or to 
supply them with energy, or to exert some benehcial 
influence upon their metabolism, constituted their food 
Now, as the materials which plants absorb are carbon 
dioxide fiom the air, and various inorganic compounds 
from the soil, together with water, it is clear that if this 
view is correct, vegetable protoplasm must bo fed in a very 
different way from animal, and on very different materials 
A study of the whole vegetable kingdom, howevei, throws 
considerable doubt ux)on the theory that the compounds 
absorbed are in the stiict sense to bo called food Fungal 
and phanerogamic parasites can make no use of such 
substances as carbon dioxide, but draw elaborated products 
from the bodies of their hosts Those Fungi which are 
saprophytic can only live when supplied with oigamc 
compounds of some complexity, which they derive from 
decomjiosing animal or vegetable matter Even in the 
higher flowering plants, in which the processes of the 
absorption of substances fiom the environment has been 
most fully studied, there is a stage in then life in which 
the nutritive processes approximate very closely to those 
of the group last mention^ When the young sporophyte 
first begins its indejiendent life — when, that is, it exists 
in the form of the embryo in the seed — its living 
substance has no jiower of utilizing the simple inorganic 
compounds spoktn of Its nutritive pabulum is sujiidied 
to it in the shajie of certain complex organic substances 
which have been stored in some part or other of the seed, 
sometimes even m its own tissues, by the parent plant 
from which it springs Wlien the tuber of a potato begins 
to germinate, the shoots which it puts out derive their food 
from the accumulated store of nutritive material which 
has been laid up in the cells of the tuber If we 
examine the seat of active growth in a young root or 
twig, we find that the cells in which the organic substance, 
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the protoplasm, of the plant is being formed and increased, 
are not supphed with carbon dioxide and mineral matter, 
but with such elaborated material as sugar and proteid 
substances, or others closely allied to them 

Identity of the Food Amnude and Plants — It is 
evidently to the actual seats of consumption of food, and of 
consequent nutrition and increase of living substance, that 
we should turn when we wish to inquire wliat are the 
nutritive materials of plants If we go back to the fiist 
instance cited, the embryo in the seed and its development 
during genuination, we can ascertain what is necessary for 
its life by inquiring what are the materials which are 
deposited in the seed, and which become exhausted by 
consumption as growth and development proceed We 
find them to consist of repiesentatives of the groat classes 
of food stuffs on which animal protoplasm is nourished, 
and whose presence renders seeds such valuable material 
for animal consumption. They are mamly carbohydrates 
such as starch and sugar, pioteids in the form of globulins 
or albumoses, and in many cases fats and oils, while 
certain othei bodies of similar nutriti\e ^alue are less 
widely distributed 

The diflorences between the nutritive processes of the 
animal and the plant are not therefore fundamental, as 
they were formerly held to be The general vegetable 
]»rotoplasm has not the capacity of being nourished by 
inorganic substances winch are denied to the living 
substance of the animal world Differences connected 
w ith the mode of supply of nutritive material do exist, but 
they are mainly correlated with the structure of the 
organisms, which makes the method of absorption different 
niie cell walls of ] slants render the entry of solid mateiial 
into the oiganism imjKissible The food must enter in 
solution in order to pass the walls Moreover, the station 
iiiy habit of plants, and the almost total absence of loco 
motion, makes it impossible for them to seek their food 

The SjiGival Apparatus of Plants for consfmetinq Food 
— The exjdanation of the ajiparent difference of food 
supply is very simple Plants are furnished with a con 
fitructive mechanism by which they are enabled to 
fabricate the food on which they hve from the inorganic, 
gaseous, and liquid matters which they absorb The fact 
of such absoiption does not render those substances food, 
they are taken in not as food, but as raw materials to ho 
subjected to the action of this constnictive mechanism, 
and by it to be converted into substances that can nourish 
l)rotoplasm, both vegetable and animal It is sometimes 
forgotten, when discussing questions of animal nutrition, 
that all the food materials of all living organisms are 
prepared originally from inorganic substances in exactly 
the same way, in exactly the same place, and by the 
same machinery, which is the chlorophyll apparatus of 
the vegetable kingdom A consideration of these facts 
emphasizes still more fully the view with which we sot out, 
that all living substance is fundamentally the same, 
though differentiated both anatomically and physiologically 
in many directions and in different degrees All is 
nourished alike on materials originally prepared by a 
mechanism attached to the higher vegetable organism, and 
capable of being dissociated, in theory at least, from its own 
Hjiecial means of nutrition, if by the latter term we under 
stand the appropnation by the protoplasm of the materials 
so constructed 

The possession of this mechanism, which wo ha\e 
alluded to as the chlorophyll apf>aratu 8 , is limited to those 
plants which are green, or which have green portions, the 
colour, of course, being the inherent colour of the mechan 
ism itself The latter is es|)ecially charged with the duty 
of manufacturing carbohydrates, its action in the formation 
of proteids being not completely understood. The con 
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struction of the latter ap^iarently depends upon a supply of 
carbohydrate material, together with other constituents, so 
that indirectly, at least, the ch^orcuihyll apparatus is con- 
cerned in thtir pre] Miration The formation of fats is still 
less understood It appears to be a function of proto- 
plasm itself under certain conditions of nutrition, and 
therefore removed a little farther from the influenc o of the 
chlorophyll machinery , 

The story of the construction processes is not, however, 
complete until wo have considered also the groups of plants 
which contain no chloiopliyll apparatus We have 
evidence in the case of many of these that the jiowerof 
construction is not entirely absent fiom them hungi 
can live, thrive, and grow m nutritive media which 
contain carbohydrates, together with certain salts of 
ammonia, but which are free fiom proteids As we have 
seen strong reasons to believe that their i>r()to]>la 8 m is like 
that of animals, and therefore incapable of being nourished 
by inorganic comjjounds of nitrogen, we must surmise 
their iiossession of a mechanism which can construct 
l^roteids if supplied with these nitrogen compounds, 
together with sugar We have no apimrent differentiation 
of such a mechanism, and its existence must remain for 
the piesent only as a probability, although a strong one 
It must exist in the green plant side by side with the 
chlorojibyll appaiatus , indeed, this is i)robable from the 
fact that a good deal of evidence jioints to the leaves 
as the seat of proteid construction It may be that this 
powei IS a particular differentiation of a physiological kind 
111 all vegetable j)rotoplasm, or in that of certain cells 
The idea of an identity of i)rotoplaHm docs not involve 
a denial of special powers developed m it in difterent 
situations, and the jMjssession of such a i)Ower by the 
vegetable cell is not more striking than the location of 
j Hewers of CO ordination and thought in the protoplasm of 
cells of the human brain 

The normal green plant is seen thus to be in possession 
of a complete machinery for the manufacture of its own 
food The process of manufacture of carbohydrates, in 
which are primal ily concerned the carbon dioxide of the 
air and the water of the soil, has been generally spoken 
of as the ass'imilation of carbon dioxide^ a teim which the 
more recent work on the true nature of the food shows to 
be misleading, and which has already been abandoned by 
many writers The carbon dioxide is not a*<similated by 
the protoplasm, but is built uj) into carbohydrates by the 
chlorojiliyll apparatus As the latter is only active under 
the influence of the radiant energy of light, the term 
2)hjoto8ynthesis has been suggested, to replace the older 
one 

Photosynthesis — Though the actual details of this pro- 
cess have been studied by many observcis of late years, 
little substantial progress has been made in ascertaining 
what they are The general position has been slightly 
changed, the appearance of starch in the chlorophyll 
apparatus bearing now a slightly difierent interpretation 
from tliat formerly in vogue Its very i»rompt appearance 
as soon as the api>aratus became active led to the opinion 
that the work of the latter was only complete when the 
starch was formed It aj)pears more likely that the 
ultimate product is not starch but vnqar^ though what 
paiticular Sugar is still a matter of controversy The 
appearance of the starch is interpreted as the sign of a 
surplus manufacture what is produced beyond the 
immediate requirements of the cell being converted into 
the insoluble form of starch by the plastids of the chloio 
phyll apimratus, and so withdrawn from the sphere of 
action, thereby enabling the construction of further quan- 
tities of sugar to take place Starch, indeed, wherever 
It appears in the plant, seems to be a reserve store of 
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carbohydrate material deposited where it is found for 
longer or shorter periods till it is needed for consumption. 
The readiness with ^h^h it is converted into sugar fits it 
especially for that dut)n 

Very little progress has been made in the investigation 
of the stages by ^liich sugar is constructed The view 
brought forward oi iginally by Baeyer, that the first step is 
the di^omijosition of caibon dioxide into carbon monoxide 
and oxygen, while water is simultaneously split up into 
hydrogen and oxygon, and that this is at once followed by 
the union of the carbon monoxide and hydrogen to form 
formaldehyde, has only been slightly modified. There 
IS no evidence that carbon monoxide is ever produced, 
indeed, there are strong reasons for disbelieving that it 
IS Formaldehyde has been said to be jirosent in leaves 
during photosynthesis, and certain Algae have been 
found capable of forming nutritive substances and storing 
starch in their cells when supplied with a comiiound of 
this body and sodium hydrogen sulphite The evidence 
for its formation in the ordinary course of photosynthesis is 
not, however, very strong The course of photosynthesis has 
been with tolerable certainty found to lead to the con 
struction of sugai, and the general opinion has been that 
the sugar is a siinjile hexose such as glucose, 

Brown and Morns m 1892 advanced strong reasons for 
thinking that cane sugar, is the fiist carbo 

hydrate synthosi/od, and tliat the hexoses found in the 
]>Iant result fiom the decompositions of this The whole 
story of the diffeient sugars existing in the plant — their 
relations, and their several funetions — recjuires renewed 
investigation 

SpiihioHis — Though green plants thus possess a 
very comjilete mechanism for the manufacture of their 
different food stutls, it is not always exercised to the 
fullest extent Many of them are known to Hupjde 
moiit it, and some almost entirely to replace it, by absorb 
ing the food they need in a fully prepared condition from 
their environment It may lie that they procure it from 
decom|K)8ing organic matter in the soil, or they may got it 
by absorption flora other plants to which they attach 
themselves, or they may in rare cases obtain it by preying 
upon insect lile The ])ower of green [ilants, not even 
g|ieciali/ed in any of those direttions, to absorb certain 
carbohydrates, particiilaily sugais, from the soil dc 
monstrated by Acton in 1889 Similar observations have 
been made m the case of various compounds of nitrogen, 
though till so have not l)oon so complex as the proteids 
It was formerly the custom to regard as parasites all those 
plants which inserted roots or root like organs into the 
tissues of other plants and absorbed the contents of the 
latter The most conspicuous case, perhaps, of all these is 
the mistletoe, which llouiishes luxuriantly upon the apple, 
the iioplai and other tieos Bonnier has drawn atten 
tion to the fact that the mistletoe in its turn, remaining 
green in the \Mnter, contributes food material to its host 
when the latter has lost its leaves The relationship thus 
existing he sho^^ed to be mutually beneficial, each at one 
time oi another supplying the necessities of the other 
Such a rtlationship is known as symlnosts^ and the largo 
majority of the cases of so-called jiarasitism among green 
plants can be leferred to it Bonnier showed that the 
same relationship could be pro\ed in the cafces of such 
plants as the rattle {lihmanthvs\ the eye-bright {Evr 
phrasia\ and other membeis of the Natural Orders hcr(h 
phvlartaceas and Santahtcem^ which effect a union between 
their roots and the loots of other plants growing near 
them The union taking place underground, while the 
bulk of both partners in the symbiosis rises into the air, 
renders the association a little difficult to see, but there is 
no doubt that the plants in question do afford each other 


assistance, forming, as it were, a kmd of partnership; 
The most pronounc^ case of parasitism, that of CuBCuta, 
the dodder, which infests particularly clover fields, appears 
to differ only m degree from those mentioned, for the 
plant, bare of leaves as it is, yet contams a httle chloro 
phyll The advantages it can offer to its host are, how- 
ever, infinitesimal when compared with the injury it does 
It Many other cases of symbiosis have been investigated 
with some completeness, especially those in which lower 
plants than the Phanerogams are concerned. The rela- 
tions of the Alga and the Fungus, which have formed a 
close associationship m the structure known as the Lichen, 
were established many years ago Since about 1886 
our knowledge of the species which can enter into such 
relationships has been materially extended, and the 
fungal constituents of the Lichens are known to include 
BoAvS/iomyceteB as well as AscomyceteB 

Myc(yrhiz(M — The most interesting cases, however, in 
which Fungi form sjunbiotic relationships with green plants 
have been discovered in connexion with forest trees 
The roots of many of the latter, while growing freely in 
the soil, are found to bo surrounded with a dense feltwork 
of fungal mycelium, which sometimes forms a mass of 
considerable size The plants showing it are not all 
forest trees, but include also some Pteridophytes and some 
of the prothallia of the Ferns, Club mosses. Liverworts, and 
Horsetails The true nature of the relationship was first 
rocogrii/ed by Pfeffer in 1877, but few cases were known 
till recent years Very complete examination, however, 
has now been made of many instances, and the name 
Tnycorhiza has been given to the symbiotic union. Two 
classes are recognized In the first, which are called 
ectotropu^ the fungal filaments form a thick felt or sheath 
round the root, either completely enclosing it or leaving 
the apex free They seldom penetrate the living cells, 
though they do so in a few cases The root hairs jiene- 
trate between masses of the hyphte of the Fungus This 
type of mycorhiza is found among the Poplars, Oaks, and 
Fir trees The other tyjie is called endotropic The fungal 
filaments either penetrate the epidermis of the root, or 
enter it from the stem and ramify in the interior Some 
make their way through the cells of the outer part of the 
cortex towards the root- tip, and form a mycelium or felt 
woik of hyphoc, which generally occupies two or three 
layers of cells From this branches pass into the middle 
region of the cortex and ramify through the interior half 
of its cells They often cause a considerable hypertrophy 
of the tissue From the outer cortical mycelium, again, 
branches pass through the epidermis and grow out in 
the soil In such cases the roots of the plants are usually 
found spreading in soils which contain a large amount of 
humus, or doc aying vegetable matter The organic com 
jKiunds of the latter are absorbed by the protruding fungal 
filaments, which take the place of root-hairs, the tree ceas- 
ing to develop the latter The food so absorbed passes to 
the outer cortical mycelium, and from this to the inner 
hyjihsb, which ap|)oar to be the organs of the interchange 
of substance, for they are attracted to the neighbourhood 
of the nuclei of the cells, which they enter, and in which 
they form agglomerations of interwoven filaments The 
prothalli of the Pteridophytes, which form similar sym- 
bioses, show a somewhat different mode of arrangement, 
the Fungi occupying the external or the lower layers of the 
thalloid body 

The discovery of the widespread occurrence of this 
mycorhizal symbiosis must be held to be one of the most 
important results of research upon the nutntive processes 
of plants during the closing decade of the 19th century 
Among green plants the symbionts include Conifers, 
Orchids, Heaths, Oaks, Poplars, and Beeches, though 
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sail do not derive equal advantages from the association 
M&notropa* afford an extreme case of it, having lost their 
•chlorophyll almost entirely, and come to depend upon the 
Fungi for their nutriment The fungal constituents vary 
considerably Each species of green plant may form a 
mycorhiza with two or three different Fungi, and a single 
s]>ecies of Fungus may enter into symbiosis with several 
green plants. The Fungi that have been discovered taking 
])art in the union include Eurottum^ Pythivmy BoletuSy 
AgarwuSy L<icta/nuBy Fentc%lhwm>y and many others of less 
liequent occurrenca All the known species belong to the 
OtmyceteBy the PyrenomyceteSy the IlyTueruyniyceteSy or the 
^TOsteromyceteB The Imbit of forming mycorhizas is 
found more frequently in warm climates than cold , 
indeed, the percentage of the dora exhibiting this pecu 
lianty seems to mcrestse with a certain regularity from the 
^Vrctic Circle to the Equator 

Fixation of Nitrogen — ^Another, and jierhapfl an even 
more important, instance of H3mbiotic association has come 
to the front during the same i)eriod It is an alliance 
between the plants of the Natural Order LegvmiTiOBm and 
certain bacterium like forms which find a home within the 
tissues of their roots The im}x>rtance of the symbiosis 
<an only be understood by considering the relationship m 
which plants stand with regard to the free nitrogen of the 
aiir l^ng ago the view tlmt this gas might be the source 
^)f the combined nitrogen found in different forms within 
the plant, was critically examined, particularly by Boussin 
gault, and later by Lawes and Gilbert and by Pugh, and 
it was ascertained to be erroneous, the plants only taking 
nitrogen into their substance when it is presented to their 
roots in the form of nitrates of various metals, or com 
jiounds of ammonia. Many wnters in recent years, among 
whom may be named especially Hollnegel and Wilfarth, 
Lawes and Gilbert, and Hchluesing and Laurent, have 
»ihown that the Leguminosa. as a group form conspicuous 
exceptions to this rule While they are quite capable of 
taking up nitrates from the soil whore and so long as these 
are present, they can grow and thrive in soil which con 
tains no combing nitrogen at all, deriving their supplies of 
this element m these cases from the air The phenomena 
have been the subject of very careful and cntical examina- 
tion for many years, and may be regarded as satisfac 
torily establish^ The |K)wor of fixing atmospheric 
nitrogen by the higher plants seems to be confined to this 
solitary group, though it has been stattxi by various ob- 
servers with more or less emphasis that it is shared by 
others. Frank has claimed to have found oats, buckbeans, 
spurry, turnips, mustard, {xitatoes, and Norway maples 
exercismg it , Nobbe and others have imputed its possession 
to ElosctgnuB There is little direct evidence pointing 
to this extension of the ^lower, and many experimenters 
<lirectly contradict the statements of Frank 

The power exercised by the Leguminosm is associated 
with the presence of curious tubercular swellings upon 
their roots, which are developed at a very early age, as 
they are cultivated in ordinary soil If expenmental 
plants are grown in sterilized soil, these swelhngs do 
not appear, and the plant can then use no atmospheric 
nitrogen. The swellings have been found to be due to a 
curious hypertrophy of the tissue of the part, the cells 
being filled with an immense number of minute bacterium 
like orgamsms of V, X, or Y shape The development of 
these structures has been studied by many observers, both 
in England and on the continent of Europe They appear 
to be present in large numbers in the soil, and to infect 
the Leguminous plant by attacking its root-hairs One of 
these hairs can be seen to be penetrated at a particular 
spot, and the entering body is then found to grow along 
the length of the hair till it reaches the cortex of the root 
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It has the ap|Joaranco of a delicate tube which has gniiiu- 
lar contents, and is provided with an apex that appears to 
be open The wall of the tulie I'lvory thin and delicate, 
and does not sooni to be composed of cellulose or any 
modification of it Careful staining shows that the 
granular substance of the inter/or really consists of a larger 
number of deUcato rod like bodies As the tube growls 
down the hair it maintains its own independcncfi, and 
does not fuse with the contents of the root-hair, whose 
protoplasm remains tpiitc distinct and sejiaratc After 
making its way into the inteiior, the intruder sets up a 
considerable hypertrophy of the tissut, causing the forma 
tion of a tubercle, which soon shows a certain differentia 
tion, branches of the xascular bundles of the root being 
supphed to it. The rod like l>odies from the interior of 
the tube, which has considerabh lescmblance to the 
zooglaa of many Bacteria, are liberated into the mUnor 
of the cells of the tubercle and fill it, increasing by i 
process of branching and fission When this stage m 
reached, the invading tubes and their ramifications fre 
quently disappear, leaving the cells full of the bactenoids, 
as they have been called W hen the root dies later, such 
of these as remain aie discharged into the soil, and art 
then ready to infect new plants In some cases the 
/oogloea thread or tube has not lieen seen, the organism 
consisting entirely of the bacterioids 

This {leculiar relationship suggests at once a symbiosis, 
the Fungus gaining its nutriment mainly or entirely from 
tht green plant, while the latter in some way or othei 
18 able to utilize the free nitrogen of the air The exact 
way in which the utilization or jixatwn of the nitrogen 
18 effected remains undecided Two views are still receiv 
ing certain supjwt, though the second of them apjiears 
the more probable These are ( 1 ) That the green plant 
IS so stimulated by the symbiotic association whu li leads 
to the hypertrophy, that it is able to fix the nitrogen or 
cause it to enter into combination ( 2 ) That the Nation 
of the gas is earned out by the fungal organism oithu 
in the soil or in the ])lant, and the nitrogenous substauee 
so produced is absoibed by the organism, which is in 
turn consumed by the green plant Certain evidence 
which supports this view will be referred to later 

Wluchover opinion is held on this }x>int, there seems 
no room for doubt that the fixation of the nitrogen is 
concerned only with the root, and that the green leaves 
take no part in it The nodules, in particular, appear 
to play the important jiart in the process. Mar^all 
W'ard has diicctod attention to several points of their 
structure which bear out this view They arc supplied 
with a regular system of conducting vascular bundles 
communicating with those of the roots Their cells 
during the period of incubation of the symbiotic organism 
are abundantly supplied with starch The cells in which 
the fungoid organism is vigorously flourishing are exceed 
ingly active, showing large size, brilliant nuclei, proto 
])lasm, and vacuole, all of which give signs of mtense 
metabolic activity The sap in these active tissues is 
alkaline, which has been interpreted as being m accord 
ance with Lcew’s suggestion that the living protoplasm 
in presence of an alkali and free nitrogen can build u[» 
ammonium jiitrate, or some similar body It is, however, 
at present entirely unknown what substances are formc<l 
at the ex]>ense of the atmospheric mtrogen. 

The idea that the atmospheric nitrogen is gradually 
being made use of by plants, although it is clearly not 
easily or commonly utilized, has been growing steadily 
Besides the ])henomena of the symbiosis just discussed, 
certain experiments tend to show that wo have a con 
stant fixation of this gas in the soil by vanous Bactena 
Researches which have been earned out since 1885 by 
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Bertholot, Andrc^c, Laurent, and SchloBHing, and more 
recently by KossowitHcli, seem to establish the fact, 
though the details of \the process remain undiscovered 
Hcrthelot imputes it to the action of several species of 
soil Ihictona and bungi, including the Bactenum of the 
Logummosee, when th< latter is cultivated free from its 
ordinary host Laurent and SchloBSing affirm that tlie 
free ditrogon of the an can be fixed by a number of 
humble green plants, principally lowly green Algm They 
must be ezpos^ freely to light and air during the process, 
or they fail to effioct it Frank has stated that Penicillvuni 
dadiosporuAdeB can flounsh in a medium to which no 
nitrogen but that of the atmosphere has access Kosso 
witscli claims to have proved that fixation of nitrogen 
takes place under the influence of a symbiosis of certain 
Algae and soil Bacteria, the process being much facihtatcd 
by the presence of sugar The Algae include Nostot^ 
CyntococcfUAf Cyhvdrosjiiei niuniy and a few other forms 
In the symbiosis the Algm are supplied with nitrogen 
by the bacteria, and in tui n they construct carbohydrate 
material, part of which goes to the microbes This is 
supported by the fai t that if the mixed culture is placed 
in the light there is a gi eater hxation than when it is 
loft in darkness If there is a plentiful supply of carbon 
dioxide, more nitrogen is fixed 

Nitrification aiul Denititfication in the Soil — Another 
aspect of the nitrogen question has been the subject of 
much investigation ind controversy since 1877 The 
round of changes which nitiogenous orgamc matter under 
goes in th( soil, and how it is ultimately made use of 
again by plants, jiicscnts some curious features We 
have seen that when nitrogenous matter is present in 
the condition of humus, some plants can absorb it by 
their roots or by the aid of mycorhuas But the changes 
in it m the usual com so of nature are much more profound 
than these. It becomes m the soil the prey of various 
microbes Ammonia ap]>ears immediately as a product 
of the disniption of tht nitrogen containing organic mole 
cule Later, oxidation processes take place, and the 
ammonia gives rise to nitrates, which are absorbed by 
plants Those two piocossos go on successively rathei 
than simultaneously, so that it is only towards the end 
of the decomposition of the organic matter that nitri 
hcation of tiie ammonia which is formed is set up In 
this process of nitrification we can distinguish two phases, 
hrst the formation of nitrites, and secondly their oxida 
lion to nitrates. The it starches of Warmgton m England 
and Winogradsky on the Continent have satisfactorily 
shown that two distiiK t organisms are concerned in it, 
and that probably irioie than one sjiecies of each exists 
One of them, com^irising the genera Nitro^omonas and 
Nitrotococcm^ has the power of oxidizing salts of ammo- 
nium to the condition of comixiunds of nitrous acid When 
in a pure culture this stage has been reached, no further 
oxidation takes placi The oxidation of the nitrites into 
nitrates is effected bj another organism, much smaller 
than the first The name Nitrobacter has been given 
to this genus, most ot our knowledge of which is duo 
to the researches of inogiadsky 

The two kinds of organism are usually both present 
in the same soil, those of the second type imm^iately 
oxidizing the nitntas which those of the first form from 
ammonium salts. The Nitidjocter forms not only cannot 
oxidize thO latter bodies, but they are very ii\)uriously 
affected by the presence of free ammonia When culti 
vated upon a suitable nutritive material in the laboratory, 
the organism was kilhel by the presence of 015 jier cent 
of this gas, and seriously inconvenienced by one third 
as much. Except in this res 2 )ect, however, the two classes 
ahow great smularitj A very interesting iieculiarity 


attaching to them is their distaste for orgamc nutriment. 
They can be cultivated most readily on masses of gela- 
tinous silica impregnated with the appropriate com{x>unds 
of nitrogen, and their growth takes place most copiously 
in the absence of light They need a httle carbonate 
in the nutrient material, and the source of the carbon 
which IS found in the increased bulk of the plant is 
jiartly that and jiartly the carbon dioxide of tho air 
We have in these plants a jxiwer which appears sjiecial 
to them, in the possession of some mechauism for the 
construction of organic substance which differs essentially 
from the chlorophyll apjiaratus of green plants, and yet 
brings about substantially similar results The steps by 
which this carbon dioxide la built up into a compound 
capable of being assimilated by the protoplasm of the 
cells, are not known The energy for the purjiose ai>poars 
to be supplied by the oxidation of tho molecules con- 
taining nitrogen, so that it is dependent upon such oxida 
tion taking place Winogradsky has investigated thia 
point with groat care, and ho has come to the conclusion 
that about 35 milligrammes of nitrogen are oxidized for 
each milligramme of carbon absorbed and fixed. 

DepositKm and IhqcBtum of Reserve Maienals m Pla/nts 
and Animals — As wo have seen, the tendency of recent 
research is to prove the identity of the mode of nutntion 
of vegetable and animal organisms The material on 
which they feed is of the same descrijition, and its treat 
ment in tho body is precisely similar In both groups 
we find the j^resenco of nutritive material in two forms, 
one specially fitted for transport, the other for storage 
In the j)lant the intermittent processes of its manufacture 
from the raw materials absorbed lead to the accumulation 
of a constantly increasing suiplus, which is continuously 
being removed from tho seats of its construction and 
deposited for longer or shorter penods in othci parts 
of tho structure, usually neai the regions at which its 
Ultimate consumption will take place Wo have the 
deposition of starch, aleuione grains, amorphous proteids, 
fats, Ac Ac, in the neighbourhood of growing jioints, 
lambium rings, and phellogens, also tho more prolonged 
storage in tubers, seeds, and other reproductive bodies 
Turning to the animal, wc meet with similar provisions 
in the storage of glycogen in the livei and odior parts, 
of fat in \aiiou8 internal regions, and so on. In both 
we find the reserve of food, so far as it is in excess of 
immediate need, existing in two conditions, the one suit 
able for transport, the othei for storage, and we see con 
tinually tho transformation of the one into the other The 
formation of the storage form at the expense of the 
travelling stream is due to the activity of some proto- 
plasmic structure — it may be a plastid or the general 
protoplasm of the cell — and is a process of secretion 
The converse process is one of a true digestion, whick 
deserves the name no less because it is intracellulai 
We find processes of digestion strictly comjiarable to 
those of the alimentaiy canal of an animal in the case 
of the insectivorous Nepenthes^ Drosera^ and other similar 
plants, and in the saprojihytic Fungi Those which now 
concern us recall the utilization of the glycogen of the 
liver, the stored fats and proteids of other parts of the 
animal body, being like them intracellular 

Enzymes — The agents which effect the digestive changes 
in plants have been studied with much care They 
have been found to be mainly enzymes, which are 
in many cases identical with those of animal ongin 
A vast number of them have been discovered and 
investigated, and tho majonty call for a brief notice 
Their number, indeed, renders it necessary to classify 
them, and rather to look at groups of them than to 
examine them one by one. I^ey are usually classified 
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according to the materials on which they work, and we 
may here notice especially four principal groups, the 
members of which t^e part in the digestion of reserve 
matensJa as well as in the processes of external digestion. 
These decompose respectively carbohydrates, glucosides, 
proteids, and fats or oils. The action of the enzyme 
in neaxly every case is one of hydration, the body acted 
on being made to take up water and to undergo a subse 
quent decomposition 

Among those which act on carbohydrates the most 
important are the two varieties of dtastase^ which convert 
starch into maltose or malt sugar, mWose, which forms 
fructose from inulin , tnvertase, which converts cane sugar 
into glucose (grape sugar) and fructose , glum$e or 
which produces grape sugar from maltose, and cytane^ 
which hydrolyses cellulose Another enzyme which does 
not appear to be concerned with digestion so directly as 
the others is which forms vegetable jelly from 

pectic substances occurring in the cell ^all 

The enzymes which act upon glucosides are many , the 
best known are ermdun and myrostn, which split up 
respectively amygdahn, the special glucoside of certain 
plants of the EoacLcece , and nnvgrxn^ which has a wide 
distnbution among those of the Crv/c%feraB Others of 
less frequent occurrence are erythrozym^ rJuimruMe^ and 
gaultherase 

The proteolytic enzymes, or those which digest proteids, 
are usually divided into two groups, which are represented 
by the pepnn of the stomach of the higher animals and the 
trypstn of their pancreatic juice The differences between 
them have recently been shown to be of degree rather than 
of kind. It is not quite certain whether a {)epsin exists in 
plants, but many trypsins have been discovered Amonjg 
them wo have the papain of the Papaw fruit {Canca 
Fapaya), the brtmelin of the Pine apple, and the enzymes 
present in many germinating seeds, in the seedlings of 
several plants, and in other parts Another enzyme, rennet^ 
which in the animal body is proteolytic, is frequently met 
with m plants, but its function has not been ascertained 

The digestion of fat or oil has not been adequately 
investigate, but its decomposition in germinating seeds 
has been found to be due to an enzyme, which has been 
called hpaae It splits it into a fatty acid and glycerine, 
but seems to have no further action The details of the 
further transformations have not yet been completely 
followed 

Oxtdasea — Another class of enzymes has been discovered 
in both animals and plants, but they do not apjiarently 
take any part m digestion They set up a process of 
oxidation in the substances which they attack, and have 
consequently been named oxidaaea Very little is known 
about them 

In many cases the digestion of reserve food materials is 
effected by the direct action of the protoplasm, without the 
intervention of enzymes This property of living sub- 
stance can be proved in the case of the cells of the higher 
plants, but it is especially prominent m many of the more 
lowly organisms, such as the Eacterm The processes of 
putrefaction may be alluded to as affording an instance 
of such a power in the vegetable organisms At the same 
time, it must be remembered that the secretion of enzymes 
by l^tena is of widespread occurrence 

Supply cmd Distribution of Energy in Plants — Since 
about 1880 considerable attention has been directed to the 
question of the supply, distribution, and expenditure of 
energy m the vegetable kingdom This is an extremely 
important question, since the supply of energy to the 
animal world has been found to depend entirely upon 
the vegetable one The supply of energy to the several 
protoplasts which make up the body of a plant is as 
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necessary as is the transjiort to them of the food tliey 
need, indeed, the two things are inseparably connected 
The source of energy which is Jbe only one accessible 
to the ordinary plant as a whole is the radiant energy of the 
rays of the sun, and its absorption is mainly due to the pro 
perties of chlorophyll This colouring matter, as shown 
by Its absorption s|jectrum, picks out of the ordinary beam 
of light a large proiX)rtion of its red and bind rays, 
together with some of the green and yellow This energy 
IS obtained esiiecially by the chloroplastids, and part of it 
18 at once devoted to tht construction of carbohydrate 
material, being thus turned from the kinetic to the 
potential condition The other constructive processes, 
which are dependent partly ujioii the oxidation of the 
carbohydrates so formed, and therefore iqion an expendi 
ture of part of such energy, also mark the storage of 
energy in the potential forai Indeed, the construction 
of protoplasm itself indicates the same thing Thus even 
in these constructive processes thcie occurs a constant 
passage of energy backwards and forwards from the 
kinetic to the i)otential condition, and vice verad The 
outcome of the whole round of changes, however, is tin 
fixation of a certain jmrt of the radiant energy absorbed 
by the chlorophyll The rays of the visible spectrum 
do not supply all the energy which the plant obtains 
It has been suggested by several botanists, with consider 
able plausibility, that tlie ultra violet or chemical rays can 
be absorbed and utilized by the protoplasm without the 
intervention of any pigment such as rhloiophyll There is 
some evidence pointing to the existence of this ix)wer 
in the cells of the higher plants Again, we have evidence 
of the {lower of plants to avail themselves of the heat 
rays There is no doubt a direct interchange of heat 
between the plant and the air, which in many cases 
results in a gain of heat by the plant Indeed, the 
tendency to absorb heat in this way, cither from the air or 
directly from the sunlight, has already been pointed out as 
a danger which needs to hi averted by transpiration 
There is probably but little transformation of one form 
of kinetic energy into another in the ])lant It has been 
suggested that the red pigment anthocyan^ which is found 
very commonly in young developing shoots, petioles, and 
midnbs, effects a conversion of light rays into heating 
ones, so facilitating the metabolic processes of the plant 
This IS, however, rather a matter of s{)ecalation The 
various electrical {ihenomena of plants also are obscure 
Certain plants possess another source of energy which 
IS common to them and the animal world This is the 
absorption of elaborated compounds from their environ 
ment, by whoso decomiiosition the }x>tential energy 
expended in their construction can be liberated. Such 
a source is commonly met with among the Fungi, the 
insectivorous plants, and such of the higher plants as have 
a saprophytic habit This source is not, however, anything 
new, for the elaborated compounds so absorbed have 
been pnmanly constructed by other plants through the 
mechanism which has just been described 

Thu question of the distribution of this stored energy 
to the separate {>rotoplasts of the plant can be seen to be 
the same problem as the distribution of the food The 
material an<} the energy go together, the decomposition of 
the one in the cell setting free the other, which is used 
at once in the vital processes of the cell, being in fact 
largely em]>loyed in constructing {irotoplasm or storing 
various products The actual liberation in any cell is only 
very gradual, and generally takes the form of heat The 
metal^hc changes in the cells, however, concern other 
decompositions sidt by side with those which involve 
the building up of protojilasm from the products on which 
it feeds So long as food is supplied, the living substance 
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18 the seat of transformations which are continually 
proceeding, being partially decomposed, and again con* 
Htructed, the new food (being incorporated into it The 
changes involTC a continual liberation of energy, which 
in most cases is caused by the respiration of the protoplasm 
and the oxidation of the substances it contains The 
need of the protoplasm for oxygen has already been spoken 
of in' its absence death soon supervenes, respiration 
being stopped. Respiration, indeed, is the expression 
of the liberation of the [xitential energy of the protoplasm 
Itself It IS not certain how far substances m the proto 
plasm are directly oxidized without entering into the 
composition of the living substance, though this appears 
to take place. Even their oxidation, however, is effected 
by the protoplasm acting as an oxygen carrier 

The supply of oxygen to a plant is thus seen to be as 
directly connected with the utilization of the energy of a 
cell as 18 that of food concerned in its nutrition If the 
access of oxygen to a protoplast is interfered with, 
its normal respiration soon ceases, but frequently other 
changes supervene The partial asph 3 rxiation or suffoca- 
tion stimulates the protoplasm to set up a new and 
]^rhaps supplementary series of decompositions, which 
result in the liberation of energy just as do those of the 
respiratory process One of the constant features of 
respiration, the exhalation of carbon dioxide, can still 
be observed. This comes in almost all such cases from 
the decomposition of sugar, which is split up by the 
protoplasm into alcohol and carbon dioxide Such 
<lecompositions are now generally s|K)ken of as anaerobtc 
respiration The decomposition of the complex molecule 
of the sugar liberates a certain amount of energy, as can 
V>t seen from the study of the fermentation set up by 
yeast, which is a process of this kind, in that it is inten 
sihed by the absence of oxygen The liberated energy 
takes the form of heat, which raises the temperature of 
the fermenting wort It has been ascertain^ that in 
many cases this decom|K>sition is effected by the secretion 
of an enzyme, which has been termed zymem This body 
has been prepared from active yeast, and from fruits and 
other parts which have been kept for some time in the 
absence of oxygen The protoplasm apiiears to be able 
also to bring about the change without secreting any 
(jn/yme 

The AttceiU of Water %n Treee — Little advance has been 
made in the solution of the problem of the ascent of 
water in tall trees About 1880 two views were held by 
different botanists one was that the water travels in the 
woody cell walls of the vascular bundles, mainly under 
the action of the forces of root-pressure and transpiration, 
and that the cavities of the vessels contain only air The 
other was that the vessels are not empty, but that the 
water travels in their cavities, which contain columns 
of water in the course of which are large bubbles of 
air On this view the water flows upwards under the 
influence of variations of pressure and tension in the 
vessels. Neither hyjiothesis is satisfactory, and others 
have been advanced to sup])lement them, which have more 
or less weight Westermaier and Godlewski put forward 
the view tl^t the living colls of the medullary rays of the 
wood, by a s|)ocies of osmosis, act as a kind pf jmmping 
apparatus, by the aid of which the water is lifted to 
the top of the tiet, a senes of pumping stations being 
formed. Though this at first met with some acceptance, 
Strasbuiger showed that the action goes on in long lengths 
of stem the cells of which had been killed by poison 
or by the action of heat More recently, Dixon and Joly 
in Dublin and Askenasy in Germany have suggested the 
action of another force They have shown that columns 
of water of very small diameter can so resist tensile strain 


that they can be lifted bodily instead of flowing along 
the channel They suggest that the forces causing 
movement are complex, and draw particular attention 
to the pull upwards m consequence of disturbances in 
the leaves. In these we have (1) the evaporation from the 
damp delicate cell walls into the intercellular spaces, 
(2) the imbibition by the cell wall of water from the 
vacuole, (3) osmotic action, consequent upon the sub 
sequent increased concentration of the cell sap, drawing 
water from the wood cells or vessels which abut upon the 
leaf parenchyma. They do not, of course, deny the co* 
operation of the other forces wluch have been suggested, 
except so far as these are inconsistent with the motion of the 
water in the form of separate columns rather than a flowing 
stream. This view requires the existence of certain 
anatomical arrangements to secure the isolation of the 
separate columns, and cannot be said to be fully estab- 
lished 

Nervaue System of Plants — Researches made upon the 
relationship of plants to their environment have been 
marked by definite results In this direction, also, there 
has been a closer approximation of the plant to the 
animal The indications of definite sense organs by 
which particular stimulations were appreciated, or which 
were said to be the seats of particular imtabihties, had 
been suggested by 1880, and a few cases were estabh^ed. 
It had been shown that the root-tip is sensitive to watery 
vapour, and turns towards it as growth goes on. This 
fact has been confirmed and our knowledge of such 
phenomena extended The root-tip has been shown to 
be sensitive to many forms of stimulation The growing 
apex of some stems has been shown to have the power 
of appreciating light, and many parts have been proved to 
be capable of receiving impressions of contact, or of 
responding to chemical stimulation The effect of these 
various forms of stimulation has been found to be the 
production of a purposeful response, generally takmg the 
form of a movement of some part of the plant, which is 
usually situated at some distance from the sensitive part 
We have evidence, indeed, of a rudimentary nervous system 
in which such parts play the rdle of organs of special 
sense, which are clearly differentiated physiologically 
though not anatomically The conduction of such 
summation to parts removed some distance from the sense 
organ suggests paths of transmission comparable to 
those which transmit nervous impulses in animals. Again, 
the degree of differentiation is very slight anatomically, 
but delicate protoplasmic threads have been shown to 
extend through all cell walls, connecting together all 
the protoplasts of a plant These may well serve as 
conductors of nervous impulses The nervous mechamsm 
thus formed is very rudimentary, but in an organism the 
conditions of whose life render locomotion impossible 
great elaboration would seem superfluous. There is, 
however, very great delicacy of perception or appreciation 
on the part of the sense organ, stimuli being responded to 
which are quite incapable of impressing themselves upon 
the most highly differentiated animal 

The power of response is seen most easily in the case of 
young growing organs, and the jiarts which show the 
motor mechanism are mainly the young growing cells. 
We do not find their behaviour like that of the motor 
mechanism of an animal The active contraction of 
muscular tissue has no counterpart in the plant The 
pecuhanty of the protoplasm in almost every cell is that 
It IS especially active in the regulation of its permeability 
by water Under different conditions it can retain it 
more strongly or allow it to escape more freely This 
regulation of turgor is as characteristic of vegetable 
protoplasm as contraction is of muscle The response to 
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the stunuluB takee the form of increasing the permeability 
of parUcokr cells of the growing structures, and so 
modifyixig the d^ee o^ the turgidity that is the precuisor 
of growth in them* The extent of the area affected and 
of Sie variation in the turgor depends uix>n many cii 
cumstances, but we have no doubt that in the process ot 
modifying its own permeabihty by some molecular change 
we have the counterpart of muscidar contractibihty 

OrgwMJC Uhythm — It is a remarkable fact that during 
the process of growth we meet with rhythmic variation 
of such turgidity The existence of rhythm of this kmd 
has been observed and studied with some completeness. 
It IS the immediate cause of the phenomena of circum- 
nutation, each cell of the circumnutating organ showing 
a rhythimc enlargement and decrease of its dimen 
sions, due to the Emission of more and less water into 
Its interior The restraint of the protoplasm changes 
gradually and rhythmically The sequence of the phases 
of the rhythm of the various cells are co-ordinated to 
produce the movement Nor is it only in growing organs 
that the rhythm can be observed, for many plants exhibit 
it dunng a much longer period than that of growtL It is 
easy to realize how such a rhythm can be modified by the 
reception of stimuh, and can consequently serve as the 
basis for the movement of the stimulated organ This 
ihythmic affection of vegetable protoplasm can observed 
in very many of its functions What have been described as 

periodicities,’’ such as the daily variations of root-pressure, 
afford familiar instances of it It reminds us of a similar 
property of animal protoplasm which finds its expression 
m ^e rhythmic beat of the heart and other phenomena 

Authorities — Sachs LMvvm on th^ Physiology of Plaint % 
translated by Marshall Ward — Vines Lectures on the Phynology 
of Plants — pFEFFEK The Physiology of Plants^ translated by 
Ji wart — Reynolds G rpkn Iniroduction to Vegetable Physiology 
The Soluble Ferments and Fermentation — Detmer Practical 
Plant Physiology^ translated by Moor — Darwin and Acton 
Practicat Physiology of Plants — Davenport, 0 B Experimental 
Morphology t vols. i and ii — Verworn Oenered Physiology ^ 

translated by Lee — BUtschli Investigation on Microscopic lorms 
and on Protoplasm^ translated by Mmchm (j r or ) 

PiACOflJBCi (in French Plaisance), a fortified town, 
bishop’s see, and capital of the provmce of Piacenza, Emilia, 
Italy, on the right bank of the Po, just below the conflu 
ence of the Trebbia, 91 miles north west of Bologna by rail 
The public library contains 120,000 volumes, valuable 
MSS , and numismatic and other collections, amongst them 
the “finds” of the ancient Vdleiay 6 miles to the east, 
which was overthrown by a landslip in 370 Piacenza has 
an arsenal, a technical school, an arts school, and various 
mdustnes — iron and brass works, foundnes, silk throwing, 
manufactures of cardboard boxes, casks and tubs, and 
hosiery, flour-mills, and prmting It is also an important 
administrative and military station Population (1881), 
34,987 , (1900), 36,064 

PlCtno. — Since 1885, when the article Pianofortf 
in voL XIX. of this work was published, and the Inventions 
and Music Exhibition at South Kensington took 
place, there are few changes of piano structure 
to record, such as were conspicuous in the interval 
which had followed the Pans Exhibition of 1867, with 
the exception of one in metal framing which will be 
desenbed later Since 1885 the American system of a 
metal plate in one casting, and cross or over stringing by 
which the spun bass strings cross the longer steel dia 
gonally, has become general m Europe with the exception 
of France, where musical taste has remained constant to 
the older wooden structure and parallel stringing through- 
out The greater tenacity of the modern cast-steel wire 
favours a very much higher tension, and consequent easier 
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pitNiuction of the higher jtartials of the notes, permitting a 
sostenuto unknown to Beethoven, Schumann, or Chopm 
While in 1862 the highest temjlon of a concert grand 
piano worked out at sixteen tons, since 1885 thirty tons 
has been recorded Generally speaking, the nse m tension 
may be expressed musically by the interval of a minor 
third, to the great advantage of the standing in tune 
First shown by the late Henry Stcinway in the ixmdoD 
Exhibition of 1862, this altered construction attracted 
extraordinary attention at I’aris in 1867, and determined 
the German direction of manufacture and a few years 
later the English What is now particularly noticeable 
wherever pianos are made, is the higher average of ex 
cellence attained in making, as well as in piano playing 
Naturally the artistic quahty, the personal note, charac- 
terizes all first-class instruments, and permits that liberty 
of choice which appertains to a true conception of art 
Much attention has been gi\en of late years to the 
touch of pianos, to make it less tiring for the modern 
mampulator, especially since, in 1885-86, Anton Bubin 
stein went through the herculean feat of seven his 
torical recitals, played consecutively in the capital cities 
and principal musical centres of Europe For even this 
stupendous player a light touch was indispensable In 
the competition for power, piano makers had been gradu 
ally increasing the eight of touch to be overcome by the 
finger, until, to obtain the faintest pianissimo from middle 
C, at the front edge of the key, from three to four ounces 
was a not uncommon weight The Broadwood grand 
piano which Chopin used for his recitals in London 
and Manchester in 1848 an instrument that has nevei 
been repaired or altered, shows the resistance he required 
the middle C sounds at ti^o ounces and a half, and to 
that weight piano makers have returned, regarding two 
ounces and three quarters as a possible maximum Ov^ing 
to the greater substanct of the hammers in the bass, 
the touch will alwajs be heavier in that department, 
and lighter in the treble from the lessor weight Tht 
shorter leverage of the black keys has of course to b< 
adjusted m balancing to the longer white, the so-called 
natural, keys When the player touches the keys farthei 
back, the leverage is proportionately shortened and the 
weight increased, and there is also an ascending scale in 
the weight of the player’s blow up to the fortissimo sought 
for The sum of the aggregate force expended by a 
pianist in a recital of an hour and a half’s duration, if 
calculated, would be astonishing 

The one important structural change in pianos referred 
to has been the rejection of support given by metal bars 
or struts between the metal plate to which the strmgs are 
hitched and the wrestplank wherein the tuning pins are 
inserted These bars (see Pianojortk, vol xix.) formed 
part of William Allen’s invention, brought forward by 
Stodart in 1820, and were first employed for rigidity iii 
place of compensation by the Pans Erards two years later, 
Broadwood m London introducing about that time the 
fixed metal plate The patent. No 1231, for the barless 
or open scale piano, taken out in London in 1888 by H J 
Tschudi Bioadwood, is remarkable foi simplification of 
design as well as other qualities 

The problem of resonance — with strmged keyboard 
instruments, the reinforcement or amplification of sound — 
has, from the days of the lute and spinctrmakers, 
been empirical With lute, guitar, and viol or 
violin the sound box comes in, combining in the 
instrument the distinct properties of string and 
enclosed air or wind With the spinet, harpsichord, and 
piano wo have to do chiefly with the plate of elastic wood, 
to amphfy the initial sound of the strings , and the old 
plan of a thm plate of spruce, put in slightly convex and 
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With an under-barring of wood for tension, has absorbed 
the attention of piano-makers The violin belly, with its 
bass bar and sound posl^^ has relation to it , but the recent 
invention of the Stroh violin has shown us that the initial 
string vibrations may be passed through a bridge, be 
concentrated, and adequately transferred to an aluminium 
disc not much larger than half a crown The piano, with 
its nuaieroua strmgs, cannot be so reduced, but the rein 
forcoment problem is open to another solution, tentative 
it is true, but a possible rival The “ Gladiator ” soimd 
board is the invention of Albert Schulz, late director of the 
piano manufactory of Ritmuller und Sohn of Gottingen 
Dr Moser’s name has been associated with the inventor's 



in the Fnglish patent In the “ Gladiator ” two slabs of 
wood, with grain of opposed direction to give the neces 
sary tension, are glued together, and the whole system of 
belly bars is done away with There is a thinning round 
the edge, to facilitate promptness of speech As wo are 
still feeling our way towards an accurate and compre 
hcnsive statement of resonance, this invention is one 
claiming scientific interest, as well as being of possible 
practical importance , 

To return to the touch The desirability of what is 
called repetition — that the jack or sticker, which from 
the depression of the key delivers the blow that 
raises the hammer to the strings, should never 
1)0 far away from tlie notch or nose which receives the 
impulse — 18 as much an ob]ect of consideration with 
piano-makers now as it has been since Sebastian Girard 
l>egan those experiments in 1808 which ended in his 
famous “double escapement” action The pnnciple of 


this grand action, like that of Womum patented for 
upright pianos in 1826, has become general But Joseph 
Henry Cary m 1853 (patent No 2283) invented a 
simple contrivance for repetition in all pianos, neglected 
at the time, and subsequently repatent^ and deputed 
over by others, which has only been preserved m the 
records of the Patent Ofiice, while the inventor has left 
no other marL But the utility of the invention has 
come to light It is increasingly used in the actions 
of upright pianos, 
and, in combination 
with the old Eng 
lish grand action 
(vol XIX p 74, 

Fig 24), IS success 
fully competing 
With the l^rard 
action proper, and 
the simplified Herz- 
!^rard, of late years 
so very generally 
cmyiloyed 

There has been 
a great change in 
the freer technique 
of piano playing, 
jjartly favoured by 
the development of 
piano making, but 
reacting and oblig 
ing the piano 
makers to keep 
their attention in 
cessantly alive to 
the aim and re- 
quirements of the 
players It is true 
that the genius of 
Beethoven domin 
ates a technique 
that has become 
obsolete, and so 
completely that the 
adequate perform 
ance of his piano 
works still gives to 
the sense as well 
as the intellect the 
highest pleasure, 
but his annotations 
to Cramer's tbtvd%e»^ 
as preserved by 
Schindler, betray 
the close touch of 

the clavichord Fro 2 —Cary a Repeating Action 1 the butt in 
which the hammer i» glued E, a spring 
player and tno attached to the butt by a link of silk cord 
Student of CPE through a wire guide The obj^t being 

_ that though tlio kev ma\ be still preufted down 

Bach S MtSsay 07l the hammer returns but a short distance to 
Clavichord Play ensure a quick resironse to the blow « repeated 

as well as the weakness as a musical instrument of the 
early piano The inventor of a technique 
original, and at the time (c 1830) so extra- * * 
ordinary, as Chopin's, sat at the piano with his elbows 
immovable, using, for flexibility, neither wrist nor arm 
With Chopin, to play loud was anathema The modern 
free style of playing comes from Czerny — whom Beethoven 
despis^ as having no legato (Btldtmg)^ — through Liszt 
to the Rubinsteins, and to the splendidly equipped per 
formers of our time, to whom the pedal has become 
indispensable for cantabile and effect 
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These great performers are, however, rivalled technically 
by the recent extraordinary invasion of the Amencan 
automatic piano players — the Angelus, Pianola, 
^^JJ®JJ*^^^Apollo, Cecilian, and other vaneties of the same 
^ ^ idea. The use of the perforated roll acts by 

means of the ingenious and indeed faultless 
apphcation of pneumatic leverage to the 
ordinary piano, doing duty for the pianist's 
fingers, and it is made possible to play 
louder or softer, faster or slower, by mechan- 
ical arrangement Such an instrument lacks 
the players touch, which is as personal and 
indispensable for sympathy as the singer's 
voice or violinist’s bow Still, to a violinist. 

It IS a benefit to have a correct coadjutor in 
\ Beethoven or Brahms sonata with one of 
these handy companions, just as it is to 
a singer to have always at command the 
accompaniments to his or her repertory 
The Apollo has the addition of a useful 
transposing apparatus — an aid, however, that, 
though often tried, has never yet been 
adopted , it is possibly too disturbing to the 
musician’s car The mechanical tuning pm 
is an analogous experiment which comes 
regularly under notice as the years go by, to 
\yL as persistently rejected The most j^rac 
tical of these tumng inventions was the 
\libert, shown in the Inventions Exhibition, 

1 885 Hero, pressure upon the strings above 
the wrostplank bridge modified their tension ^ 
ifter a first rough adjustment to pitch had 
been effected 

The perforated musio sheet, a mechamsm common 
to piano playing attachments as well as self play 
ing pianos first appears in a French patent, 

1842 A United States patent for a keyboard 
}nano player was issued to h D Bootman, 18th 
Dooeniber 1860, and the first pneumatic keyboard 
piano player was patented in Franco in 1868 by 
M Foumoaux Between 1879 and 1902 a total 
of 55 ])ateuts had boon issued in the States The 
hrst complete automatic piano player ready for 
performanoe was the Angelus (No 24799, 1897) 

The specification is fiom a communication to the 
Hntish Patent Oflico by Edward Hollingworth 
White, of Meriden, New Haven, Connecticut, 

USA There is a pneumatic ehost fulcrum bar, 
finger lovers, bellows, and pedals The whole ap 
))aratii8 is contained in a portable cabinet mounted 
upon costoTS, so as to bo conveniently moved about 
a room The fing« r levers or key strikers corro 
s{X)nd with a considerable portion of the manual 
keys or clavier of a piano Thus the automatic 
piano player comprises a poi*table cabinet provided 
with bellows and operating pedals, a pneumatic 
actuating mechanism, a tracker adjusted for the 
use of a perforated music sheet, a pneumatic motor 
and winding roll mechanism to propel the music 
shoot, and a senes of finger levers operated by the 
pnenmatio mechanism so projecting as to overhang 
the piano keyboard and play upon it, with rockers 
or levers for depressing the piano pedals Sub 
eequently the apparatus was made capable of 
accelerating or retarding the tempo at the will of 
the ojicrator A roll ot music, twelve inches wide 
and varying in length according to the composi 
tion, can be placed in position promptly and when 
exhausted can be returned upon its onmnal roll by 
a simple stop, alto^ther a triumph of mechanical 
iidjnstment The Pianola followed in 1898, the 
Apollo 1900 The difference of all these olever con 
trivam es is not conspicuous to the amateur 

While these allied inventions have had to do 
with a substitute for touch and the necessity for the persevor 
mg acquirement of a difficult technique another, the Virgil 
Pwictico ClaviGi, so called after the inventor, Mr Almon Kin 
raid Virgil, an Amencan music teacher, is intended to shorten 


the period of study by doing away with tone, so that the 
finger technique u acquired mechanically and unmusically, while 
value of tone, reading, expression, wliatever we understand by 
musical production exciting our roc^itivity through the eai, 
IS delayed until the playeFs hand is formed and considerably 
developed The opinion of some of the very greatest pianists is 



Fio 3 — Boctional plan of Pianola MM is the perforated paper carried on a roll 
N and wound upon another rpll O b\ the action of a pneumatic motor When 
a perforation comes opposite the orifloo of A the suction bellows in the base 
of the maohine worketl from a treodlo by the pU^ers feet <lraw in a puff of 
air which posses along A to the mushroom valve 0 Tlie chamber V, being 
in exmnexion with the suction bellows is at less than atmospheric pressure, 
and the result of the air arriving along A is that 0 rises from its seat Thereupon 
communication is opened from the chamber Fj which is at atmosphono 
pressure along the channel D to a second valve E the chamber above which, 
V, is also under suction Hence E also rises and opens a wav from V, by the 
passage F to the collapsing bellows Q the air pressure in these being thus 
reduced the back H moves to th** left < ommunicating its motion through the 
le\ er L to the finger K which strikes the key of the piano Similar mechanism 

itio 1 


including a mus^^m vkh c a secondary pneumatic valve (of which another 
may be seen at E, in connexion with the passage F.) and collapsing bellows 
08 at O, CI 2 provided corresponding to each note of the piano The 

time is altered by regulating the stutioii on the pneumatic motor which 
unwinds the perforated roll so that it runs more quickU or slowly as desire<i 
Changes in loudness are attained by means of a handle P operating on valves 
which increase or diminish the siu tion in the bellows Q O, Ac and therefore 
the force with which they collapse 


brought forward as approving of the system , m the work, 
for instance of Vladimir de Pachmann, whose technique was 
formed long before the Virgil Clavier came to Europe Bear 
mg in mind that the minimum weight of the touch of a 
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(oucert piano m not likely to exceed three and a half ounoea. 
It in hardly likely that these skilled performers use this dumb 
keyboard with the graduate weight advised for a<i 
vancmg pupil) namely, from five to eight ounces 
knybam ^ allowed that the lichtest |K>ssible touch may be 
used at first One high recommendation certainly remains after 
all that may be said regarding Mr Virgil s invention that it is 
practically silent, almost noiseless, the up and down clicks that 
mark the duration of finger attachment being alone audible, a 
boon tu the unwilling hearers of oidinary piano practice, scales, and 
five finger exercises Mr Virgil s invention was produced in its 
< lementary form in 1872, when it bore the name of Techniphone , 
the more satisfactory Practice Clavier dates from the completion 
of the invention, about 1890 It was brought to England in 1895 
by Mr Virgil, who, assisted by an American pupil of great talent, 
Miss Julio Oeyer, made his theory extensively known by a widely 
( onducted series of lecture recitals 


The article on the Pianoforte in vol xix , published in 
1885, having been based, wherever practicable, upon 
personal examination, few corrections are now 
required to bring the information in it up to 
Some are, however, due to the record 
having been Joss complete then than now 


Earlier Article 


Correctiont 


Vol XIX p 65“ A 
keyboard of balanced 
keys may have been first 
introduced in the little 
{Nirtablo organ known as 
the Regal 


P 66*^ The oldest 
clavichords extant have 
no more than two tan 
gents to a note, formed by 
a pair of struts 

P 68“ The oldest 
spinet we can point out 
(IS dated) 1523 

P 68*» S p 1 n e 1 1 a 
Tavola Fig 9 

P ea'* Earliest date 
for an English spinet, 
1668 

P 69*> From the 
tuning of Handel s olavi 
f hord we are led to infer 
that the nearer halves 
ut the two cut sharps 
were the chromatic semi 
tones 

P 69“ Thomas Hitch 
( ock for whom we have 
a date 1703 
P 69^ There is an 
existing example, dating 
as early os 1526, with the 
boss keys carried out in 
lo^ measure 
P 69^ Cnstofon 
the single keyboard 


Vitnivius, de ArehxUdura^ lib x 
cap xi , translated by Newton, 
describes a balanced keyboard , but 
the key apparatus is more particularly 
shown in The PneanuUiea of Hero 
o/" Alexandria^ translated by Bennett 
Woodcroft (London, 1851) In con 
firmation of this lias been the recent 
remarkable discovoiyat Carthage of a 
terra cotta model of a Hydrauhkon or 
water organ, dating from the 2nd 
century a d , in which a presumably 
balanced keyboard, if not two, of 
eighteen or nineteen keys, is shown 
It seems likely the balanced key 
board was lost, and afterwards rein 
/ented 

There aie now instances of small 
clavichords having three keys and 
tangents to one pair of strings 


One was shown at Bologna in 1888 
dated 1480 

This IS now one of the treasures 
belonging to the Victoria and Albert 
Museum, S Kensington, London 
Read 1664 


Wo now know they were the further 
halves , the nearer being employed for 
the major thirds beloi^ , i e , the 
dominant fouiths to the next natural 
keys 


Wo have also an caily date for him, 
1664 

This date should be 1626 — unfor 
tuiiately this interesting keyboard has 
been alteied by a restorer 


In the harpsichord Cnstofon made 
for Pimce Ferdinand dei Medici m 
1702, recently acquired by Mr Steams, 
of Detroit, and presented by him to 
the University of Michigan, USA, 
there are tliree keyboards, thus 
arranged Ist, highest keyboard, 
octave string only , 2nd, middle, 
oitave and first unison, lowest, 
both unisons A harpsichord similarly 
designed with three keyboards, in 
scribed Vincentxus Sodi Florentinus, 
Anno Domini 1779, has been pre 


P 70“ Hans Ruckers 
we may not with 
hold from him the credit 
of introducing the octave 
string 


seuted by Mrs John Crosby Broi/in 
to the Metropolitan Museum, New 
York 

The octave string was already lu use 
when Hans Buokors began his work 
Tho harpsichord as known through 
out the 18th oentuiy. with piano* 
upper and forte lower keyboard, waa 
the invention of Hans Buokers’ grand- 
son, Jean Buokers* nephew, Jan 
Couchet, about 1640 Before that 
time the double keyboards in Flemish 
harpsichords were meroly a transposing 
exp^ient, to change the pitch a fourth,, 
from plagal to authentic and men versd, 
while using the same groups of keys 
Fortunately there is a harpsiohord 
existing with double keyboards uii 
altered, date 1688, belon^ng to Sir 
Bernhard Samuelson, formerly in tho^ 
p[> 88088 ion of the late Mr S^noe, of 
Florence, made by Jean Buokers, thc^ 
keyboards being in their onginal 
position It was not so much inven- 
tion as lieauty of tone which made the 
Buckers harpsichords famous 
It IB now in Buckingham Palace 

This ^dal, mth tho “machine 
stop, reduced the upper keyboard to 
the lute register, tho pleotra of whicR 
acted upon the strings near tho wrest 

E lank bridge only , the lower key 
oard to the second unison Boloasing 
the machine stop and (quitting the 
pedal restores the first unison on both 
keyboards and the octave on the 
lower 

Is now in the Metropolitan Museum, 
New York, the gift of Mrs John Crosby 
Brown 

An earlier upright grand piano has 
boon discoveiea by Signor Ponsicchi 
of Florence, made by Domenico del 
Mela, m 1739 The action is an 
adaptation of Cnstofon s 
hctis narrates that he began the- 
study of the piano on a square piano 
made by Zumpe m 1762 
Backers “Onmnal Forte Piano” 
was played at the Thatclied House 
in St Tames s Street, London, iii 
1773 Ponsicchi has found a Backois 
grand piano at Pistoia, dated that 
year 

Tho invention of the piano by Cnstofon, and he alone, is now 
iiast discussion What is still lequired to satisfy curiosity would 
be the discovery of a Fort Bien, or Frederici square piano, said to* 
antedate by a year or two Zumpe s invention of tho instrument in 
London Also the “ old movement for the long or grand pianos, 
sometimes quoted in the Broadwood day books of the last quarter 
of the 18th centuiy with reference to replacement by the nackeis 
English action The store or lumber rooms of old country houses 
in England have produced many interesting and valuable examples 
of old keyboard instruments The particular interest of the “old 
movement is to see if it as Cnstofori’s, like tho three SilbermaniL 
pianos at Potsdam (a J H ) 


P 70** Handel had a 
Buckers harpsichord 
P 70*» Two pedals 
were also used, tho left 
hand one a oombination 
of a unison and lute 


P 71** Cnstofon 
pianoforte of 1720 

P 72“ Fiodonci up 
right piano, dated 1745 


P 72** Eumpc’ssquaie 
piano, 1766 

P 73** Amoricus 
Backers, the inventor of 
the English action 


Piatra, a town in Rumania (Moldavia), on tho left 
bank of tho river Bistritza, chief town of the district of 
Neamtz It is the scat of a court of first instance, con 
tains seven Orthodox churches, one Homan Catholic church, 
one Armenian church, and two synagogues The town is 
connected with the railway system by a branch line from 
Bacau The chief trade is timber and wine, and three 
fairs are held annually There are several monasteries m the 
neighbourhood, namely, those of Bistritza, Bissencani, 
Pangaratzi, Bulhalmitza, Vineton, and Alinas Popula 
tion (1895), 18,000, (1901), 17,391 

PiattI, Carlo Alfredo, Italian violoncellist 
(1822-1901), born at Bergamo, 8th January 1822, was 
the son of a violinist and became a pupil at the Con* 
servatorio of Milan At tho ago of twelve he appeared 
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at a school concert, and from 1838 oii>\aic1s he journeyed 
>ver Europe, playing with extraordinary success in all the 
iinjiortant cities of the Continent In 1844 he appeared 
Ijofore the Loudon public at a Philharmonic Concert , and 
in 1859, on the foundation of the Popular Concerts, ht took 
up the woik with which he was most intimately connected 
for thirty nine seasons, retaining until 1897 the jxist of 
hrst violoncello at these famous chamber conceits, during 
the latter half of each scries His purely classical style of 
intei preting the music of the great comixisers, lus wide 
musical sympathies, and his general culture and charm 
would have ensured him a high iiosition e^ en without the 
marvellously finished tethnical skill, which was kept so 
wonderfully undei control that difhculties seemed not to 
exist for him In 1894 the liflicth anniversary of his first 
apiiearance in London was celebiated by a reception gneii 
in honour of him and lus lifelong friend Joachim, whose 
first apfiearance in England was made in the same year as 
lus own He retired fiom public life, owing to a sevcie 
illness, in 1897, and fiom that time till his death, which 
occurred at Bergamo on lOtli July 1001, ho divided his 
time between lus iiatne town and Cadenabbia As a 
(omposer he attained a wide populaiity with lus songs, in 
a popular and giaccful style , ho did excellent work as an 
editor, and he was, moi cover, an enthusiastic colleitoi and 
musical antKiuary (j a i u) 

Pi^llhyi a stite of Brazil, sitimtcd between 2 45' 
and 11 40' S and 40 5 and 48 40 W , boundeel on 
the N by the Atlantic, on the W by Maranhio, on 
the S by Bahu, and on tlie E liy Ccara anti i\j 
nambuco Area, llG,21iS squaio miles Population 
(1890), 207,610 The lapital is Tlurizina, and other 
towns ue Amaranto (12,000), Parnahylu (10,000), Barras, 
and Uiuio The foreign tiido is earned on through 
Tutoyo, tli( port of Painahyba The exports, valued 
it about LI 00,000 ayeai, (onsist of hides, cotton, and 
rubber 

Pickering, Edward Charles (1846 ), 

American physicist and astionoincr, was born m Boston on 
19th July 1840 He gruluated in 1865 at the Lawitnce 
School of Haivaid University, where foi the next two 
years he was a teaclur of inathematicH Subsequently he 
iKJcanu professor of physics at the Massathusetts Institute 
of Technology, and m 187() he was appointed professor of 
istronomy and diiectoi of the H irvaid C^olltge Observatory 
Undoi lus dinction tlu operations of this observ itoiy, 
founded in 1840, have been enormously extended In 
1877 ho decidtd to devote one of the telescopes of the 
observatory to stellii photometiy, a field of lesearch at 
tint time very little cxploied, and after in cxhaiistivt 
trill of various forms of photometers, he devised one, the 
inendun j)hotometer (see Photometuy, Stftlar), which 
seemed to be free from most of tlio sources of eiTor to 
which pievious methods hid been liable With the fust 
instillment of this kind, having objectives of 1 5 inch 
aperture, he measured the biiglitncss of 4260 stars, 
including all stars down to the 6th magnitude lictween 
the North Pole and ~30 decimation Encouraged by 
this success, and with the object of i caching fainter stars, 
Professoi Pickering constructed anothi r instrument of the 
same pattern, but of largei dimensions, and with this more 
than a million observations have been made The first 
important work undertaken with it was a revision of the 
magnitudes given in the Bonn Durchmmterunq On the 
comidotion of this. Professor Pickenng decided to under 
take the survey of the southern licmisi>lierc An cxixjdi 
tion, under the ducctiou of Piofessor S I Bailey, was 
accordingly despatched, and the mondian photometer 


erectetl siuccssively m three difieunt elevated jiositions 
oil tin slo]K.s of the Andes The thud of these wis 
Anquqxa, at which a jicrmancn^ “ibranch of the Harvaid 
Observ itoiy is now located The magnitiulis ot nearly 
8000 southoni stars were determined, including 1428 stars 
of the 0th magiutudi and bnglitei and the Haixmid 
Pltotomthy thus extended to tin whole visible htavm*- 
The instiunient was then rctuined to (''ambridge (IXS A ), 
where tlu foimer vvoik was n vised and the survey 
extended so as to me hide all stais of magnitude 7 5 down 
to— 40 deelinatioii, iftei wluth it w is once more sent back 
to Arcqiiijia foi fiiithd observations ot the southern stars 
In 1880 the widow ot tin lito l*iol(ssoi Heni*y DrajK r, 
one of the pionetis of stdlai s]K( tiosi opy, made a lilxial 
piovisiou foi cai lying on s[K(tios(u\ne investigations at 
Harvard College ui meiiioiy of lui hiisbmd With Pro 
Itssoi Pickering’s usual comprdu nsivdiLss, tht inqniiy 
was so aiiangcd as to covii the whole sky, and with 
lour telesiopos, — two at Cunbridgi foi the noitluin heini 
s]>heH, aii<l tv\o at Arequi|)a in Pirn loi the soiitlKin, to 
whidi a finti 24 inch photographic telescojK has mure 
itLcntly lieen added, no ki^s than 75,000 photograjJis 
hid been obt lined uj) to the iKgmiiing of 1901 These 
investigations luve yielded many iinpoit iiit ehseovene % 
not only of new stars, ind ol luge numbers of viiiable 
stais, but also ot i wholly new dass ot double stais whidi 
aie so dose tejgcther that no tdeseojKj in existence is 
capable ol dividing the components, but whose binai> 
duiutci is levcaleel by pceiih iiities in tin ii biKcti i 
The iin]>oitant conclusion lias })exn ilu wly ekiived lint 
the majority ot the stars m the Alilky Way belong to one 
8jx.eial tyjie, ind, m Professoi PielvinngH opinion, the 
fact that tlu spccti i of the stars in ly be in inged in i 
sequence mciging by iiisensiblo elegiees one into the othei, 
1 evideueeof a unity of plan goveunngllu eemstiudiou 
of ill puts of the visible univcise 

PictOUf seajKut, jHirt of <nli>, iinl e ipil il of Pietou 
county. Nova Scotia, 90 miles noitheist by noith of 
Halifax It has i good huboui iml i iilw ly firilitiis, 
churches, in eveellcnt ocatleiny, ind seveiil viluibli 
industries ft is the ship]ung jMut foi tin ul) utnl 
coal mines loi 1901 the expoits vitre iJ187,214, and 
iiiqKnts «>249,748 PopuUtion (ISUl), 2998, (1901) 
32 55 

Pi 0 CllV 1 On't 9 a territorial dnision oi nortluin Italy 
It einbiaces the four proviin es ol Messandni, C^ineo 
Jsovai i, and 1 linn, and has an aie i of 1 I , UO miles, with 
a population of 3,070,250 (1881), md 5, 52(>,H1 (1901) 
The people are daefly engaged in igiienltnic, growing 
wheat, maize, and riec, chestnuts, wan, and hemp, and in 
the reding and throwing of silk and in the maimfaetnn 
of cottons, woollens, and elothing The Fiedmontcse 
diilect lus been rithcr stiongl> influent ('ll by I rent h 
The inoic anjiortant towns au 3 nun, Paurolo, Cai 
magnola, ISovara, \crcclli, Bidl i, Alessandria, Asti, (’a&ale 
klonlcnato, Cunco, Mondovi, Savigliino, and Brk There 
are numerous sunanci it sorts in tin Alpine valleys, # </ , 
Baveno, \aldieu, Vaiallo, Ceresolc, I’lllinza, and sever ul 
others in the vicinity of Biclla 

Piersonp Henry Huso (prtqKily Hfnry iim n 

Pfabson), Juiglish composer (1815-1871), son of the lle\ 
Dr Poaison e^f 8t John’s College Oxloid, where he w is 
bom m 1615 his father aftervvaids bee imc dean of Sails 
bury Pieison was educated at Hauow aid Trinity College , 
Cambridge, anti was at first inUnekd foi the career of 
medicine His musical powers vvei< too strong to lx ro 
pressed, and iftcr receiving mstiuctiou fiom \ttwood anti 

S vir —97 
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A- T Corfe, lit wont in 18*39 to Germany to study under 
C H lUuk, Tomaschok, and Roissiger He was elected 
Hold Professor of M^ic in Edinburgh in 1844, but, 
owing to a disagreement with the authorities concerning 
the original intentions of the founder of the chair, he 
resigned in tlu following year, and definitely adopted 
Gorman^ as his country about the same time, making the 
cliiiigfe in his names noted abovt His two opeias, Leila 
(Hamburg, 1848) and Contarim (Hamburg, 1872), have 
not retainod thou hold upon the German public as his 
music to Faust has done, a work which, until quite 
roKutly, was frequently associated with Goethe^s drama 
Ho was never recognized in England as he was in Gir 
/limy, for tho most important jiart of his career fell in the 
fieriod of the Mendelssohn fashion, when not to imitati 
that mastoi was to court disaster, and not to admire liis 
methods and mannerisms was to ensure neglect Ills most 
im[K)rtant work was tho oratorio Jermalem^ pioduced at 
thoNorwidi Festival of 1892, and subseipiently given in 
London (Sacred Hannonu Sou t), 1851) and Wnr/burg 
(1862) For the Norwich festival (at one of the meetings 
a selection from his nmsu w is gnen with success) 

he begin an oiatoiio, JltzcLtah^ in 1869, it was not 
tmishod, but was given m a fragmentary condition at the 
festival of that yc ir These two large works and i 
number of Pierson’s songs, as well as the three overtures 
pUyed at the Crystal Palace, reveal undeniable originality 
and a wealth of niolodic ideas Ills ciitics wen right in 
pioiiounciug him weak in contrijmntal skill, and Ins 
music no tloubt was sadly winting in outline and co 
heienco, but in a more fivouriblo atmosphere anel 
111 more loitunato conditions his great natural gilts 
might ha\o been turned to bettei artistie account, and 
h ive made a more lasting mark upem the art of Ins time 
He died it J-<oipzig, 28th lanuary 187^, mel was buiicei 
at Sonning, Berks, eif whieli parish lus biotlici, Cmem 
Pearson, w is roe tor ( t a i m ) 

Pietermaritzburflf, capitil of Natal, South 
Afiica, situated about 40 miles mirth by west of Dm ban 
by rail, at an elevation of J200 feet above tho ie\el of the 
sea. The town was laid out by tho Boers in 1839, inel 
takes its name from their leaelers, Pietor Retief and Gcit 
Maritz. In 1898 tho population was 24,5^5, eompiising 
14,015 Furopeans, C967 natives, and 3951 Ineliuis The 
town compares f iveiurably, as legirds health auel elimiti, 
with any othei in South Africa The mean temperatuu 
toi tho year is G4 9 , feir February 71 8 , feir July 55 7 
Us town hall, destroyed by lire in 1898, has been rebuilt, 
iiid there are handsome Ooveruinont ind Pailiament 
buildings Thei town is well lit by electricity An extern 
sive park, botanical gardens, and good swimming baths aie 
attractive foaturas 

PiSTOOn Post. — Ever since the time of King 
Solomon, historical examples c ah be found of the use of 
pigeons to carry messages, but then extended use in modem 
turns dates from the siege of Pans in tho Iraiico Prussiin 
wir e)f 1870-71 For a trustweirthy systtm of coinmuniea 
tion b} iiuans of these birds, it is gt ner illy recognized that 
eiiretul oigani/ation and iirehmmaiy training must first be 
e 'itabliahcd , but, in spite of tho absence of all ‘juch arrange 
im nts, it was found jiossible to send a hundred lud fifty 
thousand ofhcial messages, and a million piivate ones, into 
Pans during the suge Soon afterwards numerous private 
aocu ties wen established for keeping pigeons of this class 
in all important Fiiropean ( ountnes , and, in time, various 
goviirnrnents recognized tho importance of the subject, and 
established systems of communication for military purposes 
by pigeon po»t When the jiosaibihty of using the birds 
between military fortresses had been thoroughly tested, 
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attention was turned to their use for naval purposes, to 
send messages between coast stations and ships at sea , 
and at the present date most great Powers propose to 
employ them both for naval and imlitary purposes They 
are also found of groat use by news agencies and private 
individuals Governments have in several countries 
estabhshed lofts of their own Laws have been passed 
making the destruction of such pigeons a serious ofionce , 
pieniiuii^ to stimulate efficiency have been offered to 
private societies, and rewards given for destruction of 
birds of prey It has also been found of great importance 
to establish registration of all buds In order to hindei 
the eflieiency of the systems of foreign countries, difficulties 
have been placed in the way of the impoitation of their 
birds for training, and in a few cases falcons have been 
specially trained to intenupt the service in war time 

Rosults of ( xptiimonts diller very iiiucli, according to the con 
ditious undci which they were undertaken, and it i» tlicroloio 
iiiipossiblt to lay down any rigid rules as to what pigeons can 
oi cannot do, but it is possible to arrive at a general idea of what 
may bu c \pectod in average cases Buds employed lor such work 
III Oi cat Biiiain aic usually known as homing pigeons The best 
UK bled 111 Belgium, wlieic pi i vale sociotics and owners are 
\fry iiumcious, mucli oiicoutageniont is given, and many races 
ar« organized The Belgian homers aie ciossed with local breeds 
111 various countries, with sut cessful lesults The best sort of bird 
to suit climatic conditions is soon aiiivod at, the pigeons bust 
adiptcd lor lougli wcathei bdiig somewhat heavier and slower 
than thosi employed in countries w hero atmospheric conditions 
ail more Ian ouiabk A homing pigeon is tiaiiicd to take a message 
to the loft where he was bud, or to which he was moved befoie 
hi had seen the outside of my other loft Old buds that have 
l)ceu biought ii)» elsi where aic bomctimos kept in lofts lor breed 
lug purposes, but these aio not allowed outside, oi they will 
piobabl} had their wiy to tlioir original home, it within a leasou 
iblo distance Various methods have ♦been adopted for carrying 
tho messages One of thi most usual is to place tlu paper inside 
a quill, wiiuh is then scaled at botli ends and attachea to a tail 
li athei by moans of wuo, one ol the firmest feathers being selected 
if dining the moulting season Anotliei way is to wrap the paper 
lound the bird s li g and fix it witli an elastic band, or it may be 
li\(d to a stiong wing fiather In order to leduco tho weight 
earned tlu assist me< of pbotogiajihy maj bi lesorted to Mos 
sages sent to ] aiis in tho 1870 wai weie photogiaphed on films, 
each of whii li took o\er 2000 and m this way as many as 40,000 
messages were m one ease earned by a single bird On receipt of 
the films in Pins they were enlarged on a magic lantern screen, 
t opied out and st nt to their destinations Oiuiuons differ very 
wulolj IS to the distance which birds cun bo relied uj)on to cover, 
and all estimates must necessarily dejieud ujion local and tern 
poiary conditions lor lofts or hnd eommumcation, perhaps 150 
miles apart m^y be taken as a distance that should not bo exceeded, 
although with siKcially puked birds messages could no doubt bo 
sent foi double tins distant o with but a small percentage of loss 
in fivourable woatbei and with special training even this can be 
consideiably exceeded lor eommumeation between ships and the 
coast tho results of expeiinients differ very widely indeed For 
absolutely safe woil jicihaps 50 mib s may be taken though sue 
cessful results have been obtained U]) to JOO In cases where the 
liome of the pigeon moves about, as with the headquarters of a 
hold army oi of a shi]» at sea, success cannot be expected excepting 
at ranges not c \eeeding a few miles — certainly not over 20 Atmo 
sphcrie conditions must bo studied on all occasions, os they very 
materially atfeet the results A large pronortion of the biras will 
be lost in foggy woatlier, and they fly only (luring the ]»eriod of day 
light Should the distince to bo covered bo considerable, they 
should not bo sent ofl in the evening but at a time that will 
enable tliem to reacli their home by daylight at their average 
speed Stormy weathoi int( rft res vei y seriously with their flight 
tor those reasons, also it is very difficult to laydown any rule 
about the average speed at which the messages will be carried 
Whilst speeds of about bO miles an hour are sometimes attained, 
tho average i ould not be placed at over 80 miles an hour under 
fairly favourable conditions 

1 be training of young buds is commenced during the first year 
by taking them out in closed receptacb s and releasing them at 
gradually increasing distances from their loft, allowing intervals 
of rest for several cUys between each flight About 100 miles 
may be expected of them duiing the first season, and this distance 
inci eased in subsequent years The best results are obtained by 
training a bird always to fly in the same general direction for the 
season If intended to be kept away from their loft for a long 
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time, they should be placed in a dark room i\ith no look out, and 
the cocks and hens should be separated When the young aie 
being brought up, only one of the patent birds is taken out at a 
rime hath brood consists ot tivo eggs, on which both paieuts sit 
in turn, the cock only for a low hours in the middle ol the day 
A loft for homing pigeons should be on a commanding site It is 
best made in the shape of a laige room, winch should be jnotected 
from vermin, suitably subdivided, and pro\ ided with drinking 
troughs, lock salt, and crushed mortal ioi the birds use It 
siiould also be htted with a sulhcicnt number oi nests about 2 feet 
long, 20 inches in breadth and height Ai range monts should be 
m^e for allowing the pigeons to Hy out daily lor exercise , and 
they should be trained to le eutei the lott through bolting wiios 
which open inwards only into a small chain lur, to which an 
«lectnc arrangement may be Jittrd so as to sound a bell and wain 
the owner of tlio arrival of a bird Tins chamber can be shut oil 
from the loft, it ret^mred, to facilitate flic capture of birds return 
iDL with messages Maiks showing to what club and to what 
loll each bird belongs are usually slami-ted on wing feathers, and 
when quite young a motal ring showing the date of hatching is 
usually placed on the leg by jiassing it ovei the foot llie food 
of birds in tiainmg consists of vetch, boans, mai/o, peas, broktn 
rice, and millet, in various proportions, actoiding to the eountr}, 
wlimate, and season of the year, the daily allowance foi each bird 
b( mg about 40 giammes weight \ oung birds may be fed on nee 
in the husk and hi tad 

The question ot the homing instinct, which enables pigeons of 
< ertam classes to find their way home over such great distances, 
18 a study ot much interest, and their rnotliod of dctormining the 
true direction is still a matter of Kurmise At all tinus thou 
■culture piovides nii inteiesting recreation, and numerous soriotus 
exist lor the organization ot races, and lor encouraging their 
luithor development 

(a G A ) 

PiSfltlOntSa — It IS convenient to distinguish lietwetn 
]>igmonts and paints, the latter being prepared from the 
former by the addition of t vehicle oi intdium Nor lu 
pigments and dyes identical, although there ire eases in 
winch the same colouring matter which yields a dye or 
stain may give rise to a jiigment A pigment is, m faet, 
i substance which is insoluble in the vehicle with which it 
is mixed to make a paint, while a dye is soluble Pig 
ineuts exhibit \«inou 8 degrees of transj lareney and opacity, 
and ought to possess such qualities as tlu^so oise m work 
ing, chemical iiidifTerence to e ich other and, generally, to 
the vehicles emjdoyed, also stability under exposure to 
light and an As a rule, it is desirable that pigments 
sliould not be^ senously alFected in hue by the vehie le , at 
ill events, whitever change does occur ought to admit of 
cilculation Jn the case of oil colours it should bo re 
inembored tliat a thorough drying of the paint is prefer- 
able to the) forraition of a surface skin, and that a few 
pigments, notably white lead, possess projierties conducing 
to this desirable result It is scarcely necessary to add to 
these geneial observations concerning pigments that their 
artistic value de]»ends primarily ii]Joa the nature and 
amount of the optical sensation v\hich they are competent 
to iiroduce 

Although the number of available pigments is groat, the 
number of chemical elements which enter into their com 
SoufceM Very many richly coloun d 

compounds cannot bo employed because they 
lack the projierties of insolubility, inertness, and stability 
Pigments are drawn from various sources Some arc 
natural, some artificial , some are inorganic, some organic , 
some are elements, some mixtures, some coiniiounds It 
IS not unusual to arrange them into two groups, mbataiiUve 
and adjective Amongst the members of the former group 
such a pigment as vermilion, where each particle is homo- 
geneous, may be cited as an example Amongst the 
<idjective pigments rose madder may be named, for each 
particle consists of a colourless base on which a colouring 
matter (ahzann) has been thrown Most of the inorganic 
pigments, whether natural or artificial, belong to the sub- 
stantive group, while there are many organic pigments, 
notably those of artificial origin, which are of adjective 


character The following table presents a sun mai y classv 
fieation of pigments according to tli^ir source or origin — 


Mineral pigments 
Organic pigmt nts 


/Natural , "Us terre verte 
\ Artificial , as auroolin 
j Animal, as caimim 
•< Vtgt table , as madder lake 
[ Vrtihcial, as ali/ann oiange 
A vaiiety of processes are in use in older to fit natural 
coloured substances for employment as }>igiiunts The 
first step is, m many rises, to select oi ‘])uk 
ovei * the law iiiatenil, lejceting whatever iin 
purities may weaken Ol iiijuio the ch ir letcnstK 
hue of the pioduet It is (xeosioually lufcssary to treat 
the finely ground substaneo with w iter hy the method of 
elutridtxou or washing over, the v\asliwatois will then 
de2X)8it, on standing, vaiious grides of the colouud body 
required With rire execiitmiis luUvt ])iguunts need 
careful giinding, either by means of i muller on a slab 
or by edge rollers, or horizontal mill stones, or special 
machines The substance is usually giound in spiiils of 
till ]>en tine, or alcohol, or water, oil paints are of eouise 
finally ground in a drying oil, such as linseed oil or poppy 
oil, water (olouis requiie gumviater, or gum v\ater and 
glycerin if they au to be moist” punts In the case of 
all pigments, whether mineral or oiganic, whether natural 
or artififiil, it is of the highest iinjiortanee to make sure 
that they aie fite from saline matters soluble in water 
feueh salts are le moved by thoiough w isliing with distilled 
water A treatment of this kind is essential in iho rase of 
a large number of pigments foimed by ehcmical n actions 
in the “ wet w a} ” C h iiae tens tie exiniples ait furnished 
by Prussuii blue, viridian, and lakes Sometimes it is 
necessary to remove dingerous impuiitics by solvents 
other than water, suth as caibon bisulphide, which is used 
to extract fiee sulphur from cadmium yellow Mention 
may hero be mide cjf anotlui kind of prepaiative treatment 
which IS id op ted with some pigments tiny lie subjected 
to the action of heat — modi rate in some cases, strong in 
others Thus a f(W substances, such as ivoiy black ind 
yellow exhre, vvhieli m oiclinaiy on cunistanci s contain 
much noaessentiil moistiue, before they are ground in oil 
may with advintagi be gintly dried at a temperature not 
above tint of boiling wain Again, there are jugmeiits, 
such as l^ussian brown hglit red, and burnt sieiini, which 
owe their hms to ii)roiess of actual e ale i nation, the first 
of these l:>eing thus made from Prussian blue, the second 
from yellow oehie, ind the third from raw sienna The 
pigments known as burnt eiiniim and burnt madder are 
juepared at a mueli lower fimpeiature, and ought to be 
described is roasted rithi r than as burnt 

The) substitution of one ]»igment for another is rarely 
practised, but it is not so unusual to fiud that a costly 
substance has received an admixture ot some 
thing die iper, and th it an inferior grade of a 
genuine pigment has had its line exalted or 
enhanced by some unlawful or dangcious addition In 
fact, these two kinds of sophistieation are often associated 
Thus vermilion is adulterated with red lead, with red 
antimony suljihidt , or with baryta white and lead sulphate, 
and then the hue of the mixture is restored to the projier 
pitch by tlVe introduction of one of the powerful but 
fugitive colouring matters from coal tar known os eosin 
Amongst other adulterations which may be named hero 
are the addition of chrome yellow (lead chromate) to yellow 
ochre, of green ultraniaiine to tern verte, and of indigo 
to ivory black, this list mixture being a substitute for 
vine-black, the natural blue black The detection of the 
above named sophistications is by no means difficult even 
in the hands of persons unacquainted wnth chemical mam 
pulation, but it needs a trained analyst when quantitative 
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results arc required If \ie arc dealing with an oil-colour, 
the first step is to reviove the oil by means of a solvent, 
such, for example, as ither The residual pigment is then 
allowed to dry, and the dry ix)wdor submitted to the 
appropriate physical and chemical tests Thus a suspected 
vermilion, having been freed from oil, is heated in a small 
hardj^lass bulb tube it should prove practically volatile, 
leaving a mere trace of residue In this particular case 
the presenct of a rod hue in the ether-extract affords 
evidence of adulteration with an oiginic colouring matte i, 
such as eosin Then, again, we may detect the presence 
m yellow ochre of lead chromate by pouring a little sul 
jdiurettcd hydrogen water and dilute hydroehlone icid upon 
one portion of the dry pigment, and boiling anotln i portion 
with dilute sulphuric acid and some alcohol in the former 
( xperiinent blackening will occur, in the latter the liquid 
pxrt of the mixture will acquire a greenish tint So also 
gnen ulti amarine may bo r<j(ogni/ed in adulterated terro 
verto by the addition of dilute hydroehlone add, whuh 
destroys the colour of the adulter mt and causes an \bund 
ant evolution of the evil smi lliiig hydrosulphuric add gas 
Moreover, nothing iscisuir than the recognition of ludigo m 
A me or cliarco il bl vek, for the dry powder, heated m a glass 
tube, givts off purple vajiours of indigo, which eondensi in 
the cook 1 part of the tube into a bl ickish sublirn ite 

A word must be said here as to the adulteration of white 
lead, and tin (xainmation of this most iiiiportiint pigment 
The best vmety of white lead or Hake whiti contains two 
molecuk s of Ic ad carbonate to one of lead hydrati , and is 
wholly soluble lu dilute nitru acid, while baiium sulphate, ! 
its most frequent adulterant, is wholly insoluble Clima 
flay and lead sulphate will also remain iindissohed , but 
whitening oi chalk (ariuot lx detected in this way— 
indeed, the thorough examination of whiti le id, not only 
for sopliistie itioiis but also for (orrespondi nee with the 
best type in composition, cannot be cirrieel out save by a 
skilled and} St 

One of the most instructive wa}s of arranging jngmonta 
IS based on thou c lu mie il c omposition With tlio ordiii iry 
pigments nine groups may bo constituted, se\eu 
catioa^ of those being faiily well defined, but the iiglitli 
and ninth having i somewlut mise ellituous 
(haractn The groups of Hements, Oxides Sulpliidts, 
Hydrates, Carbonates, ind Silicates iircsent this ehaiacter 
isiit, namely, tint each inemlx i of an} one giou]> is with 
out action ii|)on the other members of the group , any two 
or more niiy then fore be mixed together without feir of 
mutmil iiqiiry The sime statement maybe made with 
ufereiuo to the vinous moiganie salts of Group VIIT and 
to the orgauu (omi>ounels of Group T\ , although m this 
1 irge^ final group there are two pigme nts containing eojqiLr 
(verdigris and emerald green) winch must be ugarded 
with sLispic ion Tilt inertness of the members of the simo 
group towards eieh other ma} bo explained in the majority 
of eisLs by the following consideration An oxide does 
not i(t ui>on an oxide, nor docs a sulphide affect a 
sulphide, btiause all the jugmeut ovules have taken iij) 
tlioir full ( oinpkunont of oxygen, and (an neithei give nor 
lose tins eltnunt to similar oxides , so ilso with sulphur m 
the sulphides A few details regarding the several 
momboi s of the nine groups are now oftered >— 

(riioiJi I —hldnent^ — All tlio black pignioTits m ordinary use- 
ivory black lamp black charcoal blaek, Indian ink, and graphite — 

< onsist of or contain carbon an element not liable to change the 
last named pigment, winch is less coiroctly termed black lead and 
plumbago, is a spoml form of carbon of peculiarly unalterable 

< haractei The metallic pigments, gold, silver, aluminium and 
])latinum, belong here , of these silver alone is easily susceptible ol 

< hange, tnrnishing by absorption of sulphur 

Group II ^Oxides — The oxides have generally been formed at 
a high temperature and are not easily amenabfo to physical or 
chemical change , they are, moreover, not liable to affect other 


ENTS 

pigments, being practically inert, led lead only being an exception 
ihe oxides include zinc white, green oxide of chromium, burnt 
umber (oxides of le and Mn), cobalt green (CoO, 7 tZnO), cobalt 
blue (CoO,nAbO,), oocrulcum (CoO,nSuOa), Venetian red, light 
red, Indian red, and burnt sicutia (all chielly composed ot 
and red lead (PbjO*) 

Cfiioui 111 -^i>ulphtd€s —Some of the members of this grouj> 
are liable to contain Irco sul])hur, and some may give up this 
element to the motalho bases of other pigments Thus cadmium 
yellow blackens emerald green, })ioducing copper sulphide 
Anothci pigment of this group, vermilion, is prone to a molecular 
change whereby the rctl loriii passes, without chemical alteration,, 
into the black variety This change, frequent in water colour 
drawings, is scarcely observable in woiks painted ni oil The 
sulphides comprise cadmium yellow (CdS), kings yellow (As«Sj) 
rtalgai (As^S^) antimony red (SbjSa), and vcimmon (Hgb) It is 
convenient to give places in the same group to the various kinds 
ot ultramarine, blue, green, red, violet, and native, for in all ot 
them a part of the sulphui present occurs in the form of a. 
sulphide It may be stated that the sulphides ot arsenic and 
antimony just named are dangoious and changeable pigments not 
suited for artistic painting 

Gttoui IV — Hydrates or Hydroxides — Sovcial native earths 
belong here, notably yellow ochre, law umber, raw sienna, and 
Cajipagh blown These substances owe their colours mainly to 
liydrates and oxides ot iron and of manganese, but the presence ot 
acolouiless body such as white clay oi barium sulphate is usual 
with the paler pigments A false jellow ochre Irom Cyprus is. 
really a basic ferric sul}>hatc, and doi s not properly belong to tliis^ 
group Besides the yellow and blown ]ngments, there isa magnih 
cent deep green pigment in this groiij), known as emerald oxide of 
chiomuim oi virirliaii The blue copper preparation which goev 
iiiidc r the name of Hen IttmUn and mountain blue, a very unstable 

I ngmcnt, is also essentially a hjdratc, though by no means pure 
t should be stated that all the caithy oi native hydrates belong 
mg to this group contain water in two states, nanuly, lijgroscopic 
or loosely attached, and constitutional Before grinding them m 
oil thcitduction in the amount of the hygroscopic moistiiic by 
means of a current of dry air or a gentle warmth often impioves 
the hue and working quality of these pigments 
Giioiii \ — Carbonates —There is but one really impoitant 
Tiicmbtr of this group, namely, thi old and tjpical vanety of white 
load ( 2 PbCOj, PhllgOj) Like giftn venhter ( 2 CuCO,, ( uH 0 )„ 
and blue voiditer (C uCOy, CuH 0 ), ii is not a simple earbonaU 
but contains a hydiato or hydroxide as well Puiificd chalk oi 
whitening (CaCO^) belongs hero also 
Giioin VI -Sihcaies — Teire verte which is a natuial giccii« 
ochu containing a silicate ot iron, potassium, and magnesium, and 
one other silicate smalt, an aitihcial glass containing a silicate of 
eob dt and potassium, constitute tins small gioup Howcvci, some 
of the ocliroous cartlis contain silirnits of iron, manganese, and 
aluminium, as well as hydrates oi the two foimei metals, and so 
have some claim to lu ranked with the silicates 

Oiioii YII — Chiomates — These salts arc rich in oxygen 
When 111 contact vuth some of the more altciablo organic pigments 
belonging to Group I\ , the c hi ornate s may lose oxygen accjuiring 
a somcwiiat gicenish or gieyish hue, owing to the foimation of the 
lower or green oxide of ebromuun The ehromatea cannot be 
trusted as pigments The yellow chromates, those of barium 
strontium /me, and lead, are ripioseiitcd by the general foimula 
M Cr04 rlirome rod is basic, and is Pb^CiOn 

(jiRoui VI II — Varums Inorganic SolU — Tins group is intended 
to receive a number of pigments which are sohtaiy oi almost 
sohtarv, examples of vaiious classes of salts There is one 
ct>balti lutiito aureolm (KflCo^liNO associated with one oi 
more molecules ot water), called somttimcs cobalt yellow, onev 
antimonatc that of had the true Naples }cllow one tungstate 
that of (lirommm, known as tungsten green , a metaphosphatt»- 
of manganese which goes under the name of Nfirnbcrg or 
manganese violet and several mixed cobalt compounds contain 
mg arsenites and ]>hosphates of that metal, and represented by 
cobalt violet and Tlhnaid s blue Two sulphates also belong herr 
namely baryta white (BaS04) and lead suhihate (PbS04) , also- 
Sehwoinfiirt gieen, a basic copper arsciiite It is obvious that of 
the membeis of so miscellaneous a group of pigments no gerieial 
eharat tonstics can be piedicated But it may be stated that tho 
two sulphates, the tungstate, and tlic cobalt compounds au 

f iractieally inert and unalterable while the copper arsenite and the 
ead antimonate arc sensitive to the action of sulphur and of 
sulphides The cobaltinitnte, aureolm, cannot be safely mixed 
w itn some of the organic pigments belonging to the next and last 
group 

Gnoui IX — Organic Compounds — Most of the members of 
this large and unwieldy group of pigments possess this character 
m common, proneness to oxidation and consequent deterioration 
in the presence of light, moisture, and air Such oxidation is 
aocolcrated by the action of some of the highly oxidized pigments 
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iHiloogmg to other groups, such as the chromates of Gioup \ II 
‘ind aureolm of Group VllI , this action being particularly marked 
in the case of the yellow lakes, the cochineal lakes, and indigo 
Ihere are two pigments consisting of cop|)er salts in this gioup 
liiey aie verdigris — both the blue green and the green \aricties 
Iming basic copper acetates-- and the pigment known in England 

einoi aid green, which is a basic cujnic aceto arseiiitc ihose 
(ot)per pigments present the usual sensitiveness to the attack of 
sulphur winch distinguishes ionipouuds of this metil, and cannot 
thercfoie be safely mixed with the members of Gioup III , and 
more particularly with the cadmium colouis About nine 
luembeis of Group IX mav be regarded as substantive pigments 
Ihese include Indian yellow (mainly magnesium and calcium 
< uxauihates), gamboge, sap green, indigo, Piussian blue, bitumen 
or asphalt, bistre, sepia, and the bituminous vaiicty of \aiidyck 
brown Ihe adjective pigments include a great variety of lakes 
where dilfeient kinds of colouring matters of more or less acid 
character have been tin own upon a bast, generally of colourless 
aluminium hydrate aluramium ]diosphato stauuoua hydrate 
stannic oxide, baiyta, or lime sometimis colouied bases contain 
ing 8U(h metals as copper chromium, manganese, oi non arc 
intioducod m small (piantitics The colouiing mattus used are 
both natiual and artituial Amongst the furinci may be named 
Indian lake from the resinous exudation produced in certain tiees 
by ihe attacks of Coicus lacca cat mine ciimson, and purple lake, 
from the colouring matter obtained from the cochineal insect, 
(''vims cacti f rose maddei and the madder lakes, Irom the alizann 
and allied bodies deiived iiom tlu root of the ordinary madder 
jilaiit Jiiibia tinclorum and yellow lakes, from queicition bark 
^.Quercu'i txnctoria)^ and from Persian and Vvignou lx rues (species 
of hhanmus oi Buckthorn) The lakes derived fioin alkanet root 
archil Brazil wood and red saiideis wood aic of \ cry small intciest 
md value llie same judgment may he pronounced upon the 
largo number of artihcial lakes which owe their colouis to coal tai 
•dcrnatives with the single ovception of the inipoitant cla^s of 
pigments obtained fioin artificial alizaiiii and from its congeneis 
incl derivatives Of these, ali/ann itself (( 1411^0 (OH)j), in its 
purest state and associated with alumina and a liUlc lime, yields 
those pigments winch pcjsstss a pink oi losy hut W lieu puipurin 
fGi4HflO^(OH),) and its isomers, anthrapurpunn and fla\ opurpurin 
in present, the red hue is more pionounccd and may even tend 
itowards a golden colour, or when some cop|>ci or non oi 
manganese 18 introduced, may become decidedly blown Many of 
the alizarin ciimsons sold as paints are not made from alizaiin 
itself but from the sulphonic ac ids of ili/aiin riicso lakes present 
a wide laiige of hues Another derivative, of vlizaiin, known as 
d nitro alizarin fields a iich ornngc lake to which such names as 
pure orange, orange madder, and mangold have been applied 

Stabthty — Some notion of the relative stability of jng 
’iiionts will have been derived fiom the rcmvrks already 
made undti “ Classification ” But as jx rinancnce is of no 
Jess importance than chromatic (piality in the ease of jug 
viK nts used in the fine art of jiainting, to which the jircseiit 
^irticle IS mainly devoted, further jiarticulars eonccriung 
<ortam selecte,d pigments may profitably be given here 
The judgments formed have been derived from direct cx 
ixiiimciits and from the study of old j»aintiugs anel diawr 
mgs It will bj convenient, for the jiractical purpose in 
view, to revert to the familiar arrangement according to 
ihue Beginning, then, with white juguicnts, these three 
anay be named is useful white lead, Ireeman’s white, 
•zinc white As an oil tolour, white lead of tlu old type is 
-generally the b( st to use, but among water colours its place 
Tinust be taken by /me white in the condensed form known 
lis Chinese white Zinc whiU, in spite of the (jualities 
which recommend its use m oil, namely, the fact of its 
l>eing not only unaffected by sulphur, but odourless and 
uion poisonous, lacks toughness as an oil jiaint, and has a 
tendency to scale Freeman^s white, which consists essen 
itially of lead suljihate, is the best substitute for white k ail 
yet devised The small percentages of /me white and 
‘baryta white which it contains are not to bo regarded as 
adulterations, for they greatly increase its bodi/y and though 
-of less specific gravity than lead sulphate, actually raise 
lihe weight per cubic foot of the dry jngment Out of a 
slozen or more familiar yellow paints, a selection may bo 
made of those six yellow ochre, raw sienna, mars orange, 
•cadmium yellow, auroolin, and baryta yellow Concerning 
two odt these, cadmium yellow and aureolm, the following 
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recent observations may be set down There is but one 
sulphide of cadmium, Cd8, but thjs compound exists in 
two forms, which lu some measure sorresjxmd to the two 
modihcations of mereunc and antimonious sulphides One 
of these forms is yellow and the other nddisli orangt 
When suljihuietted hydrogen is sent into a weak, cold, 
and neutril solution of a cadmium salt, the auljdiido which 
separates is pale and ytllovv — the orange variety is obtained 
from a strong, hot, ind acid solution The jiale variety is 
more jirono to eli inge than th( darker cme , but as oil colours 
both lorms an suffieuntly stabh for use, jnovided tluy are 
pure The value of auriolm iis a jiignitnt df pends much 
upon its mode ot jucjiaration A new variety ot bright 
yellow hue w is described by Adic and Wood m 11)00, and 
IS rejjresented by the foniiuli K NaO)(]SO ),,H O , it 
seems likely to prove an excellent and perm incut jngment 
Of led jngmonts, six claim sjicciil mention llieso aio 
venmlioii, light led, Venetian iccl, Indian red, red ochre, 
and tlu red lakes derived from middcror ili/aim Ver 
milion is stible in oils, but as a water colour jiaint is jironc 
to change, under exjiosuro to strong light, into the bl ick 
modificition of mere uric suljdiide Tlio ironicds named 
above, whetlui uatui il or aitifuiil, are (jiute jieriiianent, 
but so niiuh canno* be said of the vaiious iiiaddc r jiaints 
hey ait of fu gnater stibility undei exjiosure to light 
than in> otliei rtd oiginit jngments, and iie absolutely 
netessan to the iitist It must be noted tint those 
midder and ili/aim likes whuli (ontam an eknient of 
yellow iiid blown ire less stabk thin those of a (rimsoii 
hut Inc gieiu jngmenth niiy be ucoinnunded, nimely, 
viridian, oi the tmerald oxide of cluominm, tlu oidmary 
green oxide, cobalt guen, gitcn ultrain irino, and terre 
verte h xcejit tor minor decor iti v e w ork, w here j>ei in ineiici 
IS of second iry inomrut, one is obliged to exclude from the 
jnilette emerald guen, green verditer, verdigris, siji green, 
and the numeious piejiai itions which owe then e 9 loui 
to mixtures of Prussian blue and chrome jdlow, and 
aic sold under tlu names of guen venmhoii, chrome green, 
Brunswick green, and so on All these jiigmcnts usuall) 

( out iin much barium suljihite Siimlailj, amongst blue 
jngments, ultramarine, cobalt blue, inel to ink uni may be 
retained, while srnalt, indigo, and all tin eopjx r lilucs 
should bo rejected Prussian blue, or the luixtiiu of this 
jngment with a white bise which is usually c ilk d Antwerj) 
blue, can scarce Iv lie sjiired, but care should be t iken to 
choose i samjik cont lining no jiot issiuni c onijioniids 
Ceirukum, whuli may )>e dtsenbed as cobalt st innate, 
jire seats the jieeuliarit) of ijijk iniig i giceiiish blue in 
artificial light, not a j>urj)lish blue like that of ordinary 
cobalt blue Cobalt violet is a sound jngment, while 
manganese metajdiosjihate or Nurn be rg violet is said not 
to be safe in oil M us violet, m artifici illj jnc jiaied ferric 
oxide, is dull in hue but jiermanent Passing on to brown 
jngments, it is matter for regret that theu are no Jier 
mane lit colouis jKisacssing the artistic caj>aeitics of asjihalt, 
madder brown, and the old bituminous Vindykc blown 
Caj)j)igh brown, Imnit sienna, and raw and burnt 
umber may be emjiloycd safely Little need be said as to 
the sek ction of blac k jagments, for all irc jm rmanent The 
soot from burning leetylene, whieh has recently been intro 
dueed, forms^ black jngment of remarkable intensity 
Uses — Hitherto jngments have been considned chiefly 
in relition to the recjuiremeuts of the jmintcr of jnetures, 
whose aim it is to translate ideas of colour and of light 
and shade into a concrete and jiermanent form In 
many merely decorative arts, such as the manufacture 
of wall jiapers and the painting of woodwoik and of 
iron, the pigments available are in one direction, that of 
cost, more restricted, but, on the other hand, many alterable 
or weak jngments are commonly cmjdoyed In jmints m 
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tended for tin protection of iron^^ork, the nature of the 
pigment introdue ed is 4 matter of great moment, for red 
load, /me white, and ^hito had aie found to exert a strong 
protective iiifluenee, which ih not observed m the case of 
the vast m ijority of pigme nts 1 hero are a number of 
other lists be suits those jusf nimed for which six-cial pig 
inents,^ or, inoio jrreeisely, sjKtial jiiints, are employed 
Amongst suth jut parations may br named luminous paints, 
anti fouling pamts, nuitallic paints, damp proof paints, and 
aslx-stos and othoi fiit proof iumts 

An I iioKi rii s -Hr use II, T Manvfacture of PiqmtuUa Tians 
laUd from ili< 2n<l (jK^rniaii (<liLiou by A ( \Vught T ondon 
1%0 -Cl NNIM, Cl NNiNO The JiouL of tihf Alt liaiisUUd by 
Mrs Iltniiigbatn 1 ondoii, 1891) Cimut 11 A II Chi^mistn/ 
of I utiU’i and J auitniq I ondon 1901 -Iluisi,(3 II latnhrH 
Colour^ Oils and VarninhiS London 1001 Mit iiriNSKi S 
Jlandhach dir Juirlnn fahrikahon \ lonna 180h — H iffauj r 
(and oUuis) l^ahrtcaiU dc Couhars Pans 1881 II c) 

Piilbhit, a town and thstiut of Flntish India, in 
the llohilkhand division ol llu Noilh West Pioviiues The 
town IS situatr d on tlio hit binh of thti Deoha rivei , 
railw ly st itmn, 11 milt s noith e ist of lUtt illy J^^pulatlon 
(1881), 29,7Jl, (1801), n,700 Tht nmiiuipil iiitomt 
in 18‘)7“0S was lls 42,53"), iiioii than hilf deiived from 
oetioi iiuidtntt of tixatioii, 11 annas perluad, legistcicd 
doithiitti (1897), 89 7 pt r thoiisuid It was made the 
Ik id(]uartois of a district in 1879, and has coiisideiable 
tiade in tountiy prodiuc, niauiif xctuies of siigu, a high 
school, and i printing ]>ross The distiutof PiiTmiiThis 
an arei of 1 172 s((nare miles, popuLition (1881), 451,601 , 
(1891), 485, 166 , (1901), 470, ()89, showing an intrease of 
7 jior tent betwotn 1881 intl 1S91, as tompared with a 
dotriase of 8 per tent m the previous nine yt 11 s, and v 
deeit is( of 5 ptr cent lititween 1891 and 1901 average 
density, U2 ptrsous ])er stjuiu mile The land revenue 
ami rites wtic lls 8,12,7 19, the lueitleneo of assessment 
being Its 2 per atu culUvxtid arei (1896 97), 175,010 
acres, of wliK h 7 3,805 vsiie iiiigattd from wells, Ac, m 
eluding 15,595 from (lovcinnuut eanils, iiumbt i of police, 
1419, vernacular sthools, 78, with 3170 pupils ugistcrcd 
death rate (1897), 45 3 jiei thousand The juimipal tiojis 
are rue jmlsts, wheat, and sugii taut Ihe Luckmiw- 
Baroill^ stdioiiuf the Oudli iiul Uohilkhaud Railw ly luns 
through tilt district a ])oitu)U of whuh is witeicd b} tlu 
llolulkh uid t iiials 

PillftUi a seaport town of Piussia, province of Fast 
Prussia, on the sjut of sand {mhrumf) which sejiarates the 
hiisehes Haff fiom the Jlaltie, on the north side of the 
entrance channel, and 29 luih s by rail west by south of 
Konigsberg it is 1 01 tilled and has a haibour, which 
serves as the outer port of Konigsbug, and to some extent 
also of Elbing iiid iii luiisberg A new nivigiblo channel 
wis in 1900-01 eoustiuctid aeioss the 1 use lies IJaflf from 
Pillau to Konigsberg Shipbuilding sail making, iishing, 
and the woiking of amber are earned on Pojmlation 
(1895), 3192, (1900), 299 3 

Pilots. — The name of jiilot is ajiplied cither to a 
particul ii othtf 1 serving on board a ship tliinng the course 
of a voyigeatul having the iliargt of the helm and the 
ships loiitt, or to a person tiLcn on boird at a particular 
plaie for the piirj)osc of (onductinga ship thr<^ugh a rivtr, 
road, or elianml, or from or into a port The 1 itter kiiul 
IS the only one to ^^hl(h tlic term is now applied nthor in 
British or foreign ( oiintiu s In h ngUiid, fornu il>, pilots 
were subject to tin ]uiisdution of the Lord High Admiral , 
and 111 the 16th (cntuiv there arc many instances of the 
Admiralty Court dealing with pilots disciphnarily as well 
is civilly holding them liable in damages to owners of 
ships lost or damaged by their negligence 

ior some considerable time throughout the United 


Kingdom the appointment and control of pilots have heem 
in the hands of numerous societies or corporations estab- 
lished at the vanous ports by charter or Act of Parliament^ 
such as the Trinity Houses of Deptford Strond (London), 
Kingston ujicn-Hull, Newcastle on Tyne, and Leith, and 
the Society of Cinque Ports Pilots and Court of Lode 
manage (now extinct) These societies had juna- 
dution ovei the pilots exercising their employ- 
ment within the limits of such ports, and in many 
cases mule it compulsory for ships resorting thither to 
employ them By degrees the London Trinity Houso 
acquiied a leading position, which was confirmed and 
extended by the genenil Pilotage Acts passed in the 18th 
and 19th centuries, with the object of introducing a uni 
form system througliout the realm At the present da} 
the United Kingdom is divided into districts for the 
pui])OHe of pilotage jurisdiction The (London) Trinit} 

J louse has jurisdiction over the London district, which 
extends from Orfordness to Dungoncss, and comprises the 
Th lines and Medway up to London and Rochester bridges 
the English Channel district, comprising the sea between 
Dungencss and the Isle of Wight, and the Trinity out 
poit districts, which include any pilotage districts for the 
aj)]>oiiitment of pilots within which no particulai provision 
IS made by Act of Pailiarnent or charter, and the number 
of which, according to a pailiamentary return of 1899, is 
40, all Fnglish and Welsh There are 66 other districts,, 
within which other pilotage authorities liave jurisdiction 

The jjresent general pilotage law is contained in the 
Merchant Shipping Act of 1894 Pilotage authorities 
are defined as bodies or jiersons authorized to appoint or 
license ]>ilots, or to fix and liter rates of pilotage, or to- 
exercise any jiirisdieLion m respect of pilotage They aie 
subject to till control of tlic Board of Trade as the supreme 
mere antile marine authority 1 hose bodies, how ever, whu h 
existed at the tune of the passing of the Act retain then 
j)owers and jurisdiction, so far as is consistent 
with it The Board has power to apjioint a new 
pilotage authorit} m any aica where there is none, and to 
include a new area wheie there is none within an already 
existing one (but in eitlier case jiilotago cannot be made'* 
compulsoi}), or to transfer jnlotage jurisdiction over a port 
other thin that where the pilotage authorit} for that poit 
lesidea, tiom that pilotage authority to the harbour or othei 
local authority for that jiort, or to the Irinity House, or to 
i new aiithoiity , anci the Board has all powcis necessar} 
to olieetuate such transfer and constitute the new authorit} 
The Board may also, by provisional ordei (which requires, 
pirhamentary confirmation), provide for the rcjiresentation 
of pilots or shijxnvneia on the pilotage authority of any 
distiiet, and the exemption of shijis from compulsory 
pilotage in any district Where pilotage is not compulsorv, 
and the ])ower of obtaining pilotage licences unrestricted, 
the Boarcl can in the same way give tlie pilotage authority 
j»owers with lespeet to licences, amount of pilotage rates, 
and the like Pilotage authorities may, by b} laws under 
the Art (which require confirmation by Order in Council), 
exempt wholl} or partly any ships or classes of ships from 
compulsory pilotage, and regulate the means of obtaining 
licences, and the amount of pilotage rates, subject to a 
maximum limit They must make yearly returns to the 
Board of Trade of their by laws, the names, ages, and 
services of their licensed pilots, the rates of pilotage, the 
amounts received for pilotage and their receipts and 
expenditure , and if they fail to do so, the Board may 
suspend their authority, which is then exercised by the 
Trinity House 

The statute also provides generally for the qualifications 
of pilots A “ qualified ” pilot is one duly licensed by a 
pilotage authority to conduct ships to which he does not 
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belong On liis appointment ho receives a licence, winch 
IS registered with the chief oiheer of customs at the 
nearest place to the pilot's residence, and must bo de 
livered up by the pilot whenever reciuired by the licensing 
pilotage authority On his death tins licence must be 
returned to that authority Pilotage dues are recoverable 
^ summaiily from the owner, master, or consignees 
Uona after a written demand for them has 

been made A pilot may not be taken beyond 
the limits of his district without his cfonsent, and if so taken 
he IS entitled to a fixed daily sum in addition to the dues , 
if he cannot board the ship, and leads her from his boat, ho 
is entitled to the same dues as if he were on board, and he 
must be truly informed of the ship's draught of water An 
unqualified jnlot may in any pilotage district take chaigo 
of a ship without subjecting himseli or his employer to any 
penalty, where no qualified pilot has offered himself, or 
where a ship is in distress, oi in cucuinstanccs where 
the master must take the best assistance ho can, or for 
the purpose of changing the moorings of any ship m poit 
on (locking or undocking her but after a qualified pilot 
has offered himself any unqualified pilot continuing in 
(barge, or any master continuing Inm in charge of the 
ship, is liable to a penalty A qualififd pilot may not be 
directly or indirectly interested in liteiised premises or m 
the selling of dutiable goods, or m the unnecessary supply 
ol gear or stores to a ship foi his ]>ersonal gam or foi the 
gam of any other person Hi can be punished foi quitting 
i shqi before the completion of his duty without the 
(onseiit of the mastei, refusing oi delaying to perfoim his 
duty without reasonable cause when lequired by lawful 
authority, lending his licence, acting as pilot when sus 
]>ended or when intoxicated, and any jnlot who through 
wilful breach ot or neglect of duty, oi by leason of his 
(liunkenness, endangers shq), life, or limb, is guilty of a 
misdemeanour and liabh to suspension or dismissal , but the 
]ulot has an apjieal m cases of fines over £2, of susjiension 
or dismissal, suspension oi revocation of his licence, or the 
aj)plication of a pilotage fund to which he has contributed 
'1 his appeal lies m hingland to a county court ]udge having 
luiiadiction over the port where he is licensed, or a metro 
jjolitan police magistrate or stipendiary magistrate with 
the like ])ower , m Scotland to a sheiill , m Ireland to a 
(ounty court ]udgo, chairman of quarter sessions, recorder, 
or magistrate I’llotage certifu ites may also bo granted by 
])ilotago authorities, available within their districts, to 
masters and mites of ships, and the holder of such a 
certificate may jiilot any ship in respect of which it is avail 
able without ineuri mg any penalty foi not employing a 
([ualified pilot 

The statute further in ikes special regulation for Trinity 
House pilots Ivory such pilot, on his appointment, must 
(xecuto a bond for XlOO conditioned for due observance 
of the Trinity House regulations and by laws, and there 
upon he is not liable for neglect or want of skdl to anybody 
beyond the penalty of the bond and the amount payable 
to him for pilotage on the voj ige on which he was en 
gaged at the time of his so becoming liable The licence 
may bo revoked or suspended by the Trinity House when 
it thinks fit , it only continues m force for a year, and 
the Trinity House has absolute discretion whether it shall 
be renewed or not 

A pilot boat 18 apYiroved and licensed by the district 
pilotage authority who ap]>omt8 or removes the master 
thereof In order to be easily recognized, she 
has printed on her stern in legible white letters 
nanae owner and her port, and on her 

bows the number of her licence , the remainder 
of the boat is usually black The pilot flag is a red and 
white horizontal flog of a comparatively large size, and is 
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flown from a conspicuous position Wlicn the flag is 
flown from a nuTchant vessel, it indicates that a heonsed 
pilot is on board, or that tin master or mate holds a 
ccrtificite entitling him to pilot • the ship By Order 
m Council of 1900, on and afUr the Ist day of Januaiy 
1901 the signals fora pilot displayed togotlnr or sepai 
ately arc to ho — Tu daytime, then is (1) hoisted at tin 
fore the Union Tack having round it a white border oiu 
fifth of th(^ breadth of the ilag , (2) the international coda 
pilotage signal mdicated by PT , (3) the international 
code Hag S , with or without the todi piimaiit, (4) thi 
distant signal tonsistiug of a com pointing upwards, 
having aV)ove it two balls or shipes resemblmg balis By 
(l) the pyiotechiue light commonly known as a 
blue light, eveiy fifteen seionds , (2) a bright white light, 
flashed or shown at short oi Irequent iniervils just above 
the bul walks for about a minute or two 

I’llotage in British waters may be either compulsory or 
fiee for all or certain classes of ships hroin the parha 
mentary pilotage letuiii of 1899, it appears that it is 
compulsory in 04 di^^tricts ot the United Kingdom (of 
whuh two-thiids are the 1 unity House districts^ free m 
32, free and (oinpulsory in 8, while in 3 cases (Berwick, 
Dingwall, and CoJeraiiio) no particulars arc given British 
viarships in British w iters aie not compelled to 
employ a pilot, the navigating officer becoming 
tht pilot under the diuction of the captain If gge 
a pilot be employed, the e iptain and navigating 
ofiieer au rioticheved fiom rt sponsibility They supervise 
the pilot, and should, if ntetssary, remove him from the 
ship In the in ijontj of loreign ports British. warshif>8 
aieexdiqited fiom employing pilots, but tlu huez Canal 
and the ports of hiimt art exteptions The Merchant 
Shipping Act continues the compulsory eiiqiloyment of 
pilots m all districts wlieu it was ilrcady compulsory, and 
also the already existing (xemptions, and there is no 
})ower in any pilotage authority or the Board of 1 rade to 
increase the area of compulsory pilotage, though there is 
to diminish it Compulsion is enforced by i jirovision in 
the Act, that within a district where conquilsory pilotagi 
exists, the master of an unexempted ship who pilots hci 
himself without holding the necessary certificate, after a 
j qualified pilot has offered or signalled to take charge of the 
ship, shall be liable foi each oflenec to a line of double 
the amount of the pilotage dues deniandablo for the 
conduct of the ship The exemptions from compulsory 
I>ilotage still existing in British territorial wateis are as 
follows - Shji)s 01 vessels with British registers trading 
to Norway or the Cattegat oi the Baltic (except vessels on 
voyages between any port in Sweden or Norway and the 
port of London), or lound the North Cape, or into the 
White Sea on then inward or outwaid voyages whether 
corning up by North or Soutli Chanmls, any constant 
British traders inwards from jiorts between Boulogne in 
elusive and the Baltic coming up by North Channel, and 
any British ships or vessels trading to ports between 
the same limits on then outward passages and when 
coming up by the South Channels, Irish traders using 
the navigation of the Thames and Medway , ships engaged 

1 in the regular coasting trade of the kingdom , ships or 
vessels wholly laden with stone produced in the Channel 

1 Islands ancT Isle of Man and brought thence , ships or 
j vessels not exceeding GO tons, whether British or belong 
I ing to a foreign country specified by Order in Council , 
ships within the limits of the port or place to which they 
belong, if this is not a place particularly provided for by 
Act of Parliament or charter as legards the appointment 
of pilots , ships passing through the limits of any pilotage 
distnet m their voyages from one port to another port, 
and not l>eing bound to any port or plate withm such 
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limits or anchoring tliercin, but not including ships load 
mg or discharging at un> place situate within the district) 
or at any place situate above the district on the same 
liver or its tiibutarics** Ships whose masters or mates 
are owners or part owners of them, and living at Dover, 
Deal, or the Isle of Thanet, may be piloted ))) them from 
my of tliese places up and down the Thames or Medway, 
oi int<>oi out of any place or port within the ]unsdiction 
of the Cinq no Ports The following ships in the London 
district and Trinity outport districts are also exempt 
when not carrying passengers, namely sliijis employed 
111 the coasting trade of the United Kingdom , ships of 
not more than GO tons burden , ships trading to or from 
iny port in Great Britain within the above districts to or 
horn the port of Brest in Franco, and any iiort m hurope 
(whidi does not include the United Kingdom) north and 
( ast of Brest, or to tin Channel Islands or Isle of Man , 
ind ships navigating within the limits ol tin poit to which 
they belong The port to or from which the ship must 
]>e “trading” in this piovision lus been mtcr[)rcted by 
the decisions to mean the port where the caigo is sub 
stantially diseharged oi loaded respectively , and the word 
‘ coaster” similaily has been held to apply only to a 
vessel carrying to one poit of the United Kingdom a 
caigo which has been taken in at another Fvery ship 
cany mg jiassengors between any place m the British 
Llands and any other ])laet so situate must eairy a com 
pnlsory pilot, unless Ini master or mate hive a pilotage 
ccrtiheate The effect m law ot the ship (Biitish or 
loieign) being m charge of a compulsory pilot undei the 
Act IS that her owner and mastei aie not answerable to 
any ])orson whatevei for any loss oi damage occasioned 
by the fault or incajiacity of any cpialified pilot acting in 
( liarge of such shij) witliin any distiict where the omjdoy 
incnt of such pilot is compulsory by law Tii order to 
take advantage of this privilege, the shipowmi must show 
(1) that a properly (pialified jnlot was acting m charge of 
the ship, theio are, however, vaiious kinds of cjiuli 
iic (I pilots — the qualified julot who is alwiys capable of 
acting, and the qualified pilot who is liable to be super 
seded if a bettci can be obtained, (2) that that cluige 
was compiilsoiy , the pilot, however need not be com 
pulsorily employed at the place wluie the accident haj) 
j>cned, so long as ho is eompulsoril} employed within the 
district where it ha}>pens , ( f) that it was solely the pilc>t's 
f xult or incapac ity whic h eausod the damage Similarly, 
under the Harbours, Ihers, and Docks Clauses Act, the 
envrur of a vessel is not liable for damage done thereby 
to clocks or piers when she is in charge of a duly licensed 
[ulot 

This statutory cxcmjition of a ship m charge of a com 
pulsory pil(*t fiom any liability for her negligent naviga 
tion by that pilot, is only cUeliritory of the common liw 
ot Kngland, and is based on the principle that the pilot is 
a State ofhcial put m charge of a slnp and is not the 
« rvaiit of the shi[K>wner so as to make him liable for his 
iitghgonce, and i British couit gives the same effect to 
my foreign or colonial law which makes it compulsory on 
shipowneis to put a pilot in charge of their ship when 
within their jurisdiction Most foreign codes, however, 
while agioeing with nglish law in making the presence of a 
]ulot on board eom]>ulsory, clifler from it in not i^utting him 
in charge of the ship , and m this case the defence of com 
pulsory pilotage cannot be pleaded successfully in British 
courts Judieial dec isious have established that Irench, 
hue/ Canal, Danube , and Dutch ]nlots are not compulsory 
])ilots in the Biitish sense of the word, Ix-iiig only advisers 
of the master, or “living charts ” But if the pilot is put 
111 charge by the foreign or colonial law, although that law 
expressly provides that in spite of the owner surrendering 
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the cliargo of the ship to him the ow ncr shall still remain 
liable, a Biitish court will hcjld the owner fret from 
liabilitj, on the ground that to make any j>erson liable 
for a tort committc d abroad, the act complained of must 
lio wrongfu’ not only according to the foreign law but also 
by English law This conse(]ueneo which English law 
attaches to the employment of a compulsory pilot has 
been much criticized in lecent times, and it would seem 
that the foreign view is much moie satisfactory, in 
regarding the pilot ineiely as the adviser and not the 
bupcnoi of the master Moreover, the adoption of the 
foieign law on this point would restore the old general 
maritime law The jiolicy of the law was at one time in 
clmcd to extend this principle of compulsory pilotage, on 
the ground that it was for the benefit of commerce and the 
safety of scamtm s lives, but it now restricts it within as 
narrow limits as possible, e q , the presence of a compulsory 
pilot on board a tow who is directing the navigation of a 
tug docs not piotect the tug owner from liability for 
negligent navigation As already pointed out, pilotage 
authonties have no j>ower to extend its scojie 

A pilot who IS compulsorily in charge ot a ship under 
English law has supreme control ovei her navigation, 
sujierseding the muster for the tunc being , and if she is a 
tow he has also control of the navigation of her tug The 
juduial decisions establish that it is within lus province 
to decide wliethei the slii]) shall get under waj, the proper 
time and place foi her to anchor, the way of carrying hci 
indior, the propel oiders for the helm, her rate of speed, 
and wlu thei the statutory rules of navigation shall be com 
plied with , and the master and cri w must not interfere with 
ills c ontrol, and only remain lialde for the proper cxeeutioii 
of the pilot’s oiders and the turn and general efliciency as 
to lookout, lie , of the ship ’Iht master, howcvei, is bound 
to supersede the pilot in lase of lus intoxication or mam 
f(st incapxcity, and to interfere il theic is a clear and 
]»lain prospect of dinger to the ship m following the pilot’s 
direi tions c </ , gc tting under w ly in a thick fog A pilot 
tiken voluntauly, and not by eompnlsion of law, is con 
sidered as the servant of the shipowner, and as such renders 
him liabk foi lus acts of nigligence towards third paities 
He does not, it seems, supeiserle the master in the control 
of the ship, but only advises him The Admiralty and 
the Board of Trade and the Trinity House all take the 
view tint the captain or mastei is bound to keep a 
vigilant o>e on the navigation of the vessel by the pilot, 
and insist on all propel ])rocaution3 being taken For 
the pui poses of a policy of marine insurance a ship is not 
stiwoithy without a pilot in compulsory pilotage waters 
and wluro there is no legal compulsion to have one, but 
the locality lecjuires navigation by a poison having loeil 
knowledge, it has been said that a ship must take a pilot, 
certainly when leaving i poH, and piobably on entering a 
port it a pilot is available 

A pilot can sue for lus ])ilotige fee at common law or 
in Admiralty (7 v ), in the latter case provided that the 
(ontraet was made and the work done not within the body 
of a county , ])ut he h is a summary remedy by statute 
which IS of easier apjdication Ho cannot be sued in 
Admiralty for damage done by a collision caused by his 
negligenee (e q , on the Admiralty side of a county court 
having Admiralty jurisdiction) , but he can bo made liable 
at common law or in the Admiralty Division of the High 
Court, although in the case of a Trinity House pilot his 
liability 18 limited to the amount of his bond and pilotage 
foe then being earned (see above), but the court has 
refused to join him as a defendant to an action %n rent 
brought against the ship of which he had the charge A 
pilotage authority cannot be made liable for the negligent 
navigation of a ship by a pilot which it has licensed, for 



PILOT Y — P 

he IS not its servant, though it has been held hable for 
the negligence of a person not hcensed by it as a pilot, 
but employed by it for wages to pilot ships into a harbour 
under its jurisdiction, itself taking the pilotage dues and 
applying them for harbour purposes A pilot is not in 
common employment with the master and crew of a ship, 
and can recover for any injury done him by their negli- 
gence He may be entitled to claim salvage from a s]bp 
of which he has charge, if the services he renders are 
beyond the scope of his pilotage contract, either from the 
outset or owing to su|)ervening circumstances, but not 
otherwise, whether he is on board her or leading her from 
his boat (See Salvage ) 

Urnted Stales ^nlotage laws are regulated by the respective states 
according to Congress II the waters are the boundary between two 
states, a duly licensed pilot ot either state may be employed, but 
no discnmination can be made in the rates of pilotage bet\^een 
vessels of different states In the German Empxre the pilotage 
laws are very complicated In the majority of the man time states 
each one has its own regulations and laws In Prussia there are 
Government pilots who enter the service os ^prentices, and are 
placed under a dejiartmont of state In France the geneial 
organization of pilots is regulated by the Statute on Pilots of the 
12th December 1806, and the pilotage regulations for each port are 
made by the Minister of Mamie at the request of his local represent 
ative and the Cliamber of Commerce French pilots are exempt 
liom military service 

See Abbott Shipping London, 1892 —Maude and Poi i ock 
Shipping London, 1881 — Marsden Collisions at Sea London, 
1896 — Select Pleas of the Admiralty Selden Society, London, 
1892 and 1897 — Twiss Black Book of Admiralty London, 
1871 (o O P* , J W D ) 

Piloty, Karl von (1826-1886), German painter, 
was born at Munich, Ist October 1826 Under the 
guidance of his father, Ferdinand Piloty {d 1844), who 
enjoyed a great reputation as a lithographer in that city, 
young Piloty acquired in early life an insight into the 
principles of art In 1840 he was admitted as a student 
of the Munich Academy, whore he became a zealous pupil 
of tho artists Schorn and Schnorr After a journey to 
Belgium, Franco, and Fngland, undertake n for the purpose 
of visiting tho galleries in those eountnes, he commenced 
work as a painter of genre pictures, and in 1853 produced 
\ work, “ Die Amme ” (The Wet Nurse), which, on account 
of its origmality of style, caused a considerable sensation in 
Germany at tho time But he soon forsook this branch of 
painting in favour of historical subjects, and produced m 
1 854 for King Maximilian II an historical painting repre- 
senting “ The Adhesion of Maximilian I to the Catholic 
Ijeague in 1609 ” This picture has been variously 
criticized, but on the whole opinion inclines to regard it 
as being somewhat sujierhcial and theatrical in tone, 
whilst it strongly betrayed the influence of the Belgian 
school of colourists It was succeeded by “ Seni at the 
Dead Body of Wallenstein” (1855), which gained for the 
young painter the membership of the Munich Academy, 
where he succeeded Schorn (his brother in law) as pro- 
fessor Among other well known works by Piloty are the 
“Battle of the White Mountain near Prague,” “Nero 
Dancing upon tho Ruins of Rome” (1861), “Godfrey of 
Bouillon on a Pilgrimage to the Holy Land” (1861), | 
“ Galileo in Prison ” (1864), and “ The Death of Alexander 
the Great” (unfinished), his last great work He also 
executed a number of mural paintings for the royal 
palace in Munich For Baron von Schach he painted the 
justly celebrated “ Discovery of America ” In 1874 he was 
appointed keeper of tho Munich Academy, being afterwards 
ennobled by the king of Bavaria Piloty was the foremost 
representative of the realistic school in Germany he strove 
to represent nature to tho minutest details He was a 
most successful teacher, and among his more famous pupils 
may be mentioned Makart, Lenbach, Defrcgger, Max, and 
Grutzner Ho died at Munich on the 2l8t of July 1886 
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PI Ison (Czech, Plzefi)y the second town of Bohemia, 
Austria, at the confluence of the Mies and Radbusa, 52 
miles west south west of Prague.^ Population (1890), of 
the town prosier, 9778, including suburbs 50,221 , (1900), 
68,292, including the gamson of 2259 men In 1880 the 
Czech and German elements were nearly e(|ual, but it is now 
estimated that about 84 per cent are Czech, 16 jier cent 
Gorman , 94 jier cent Catholic, 5 per cent Jewisl^ and 1 
per cent Protestant Of all Bohemian towns, with tho 
exception of the four suburbs of Prague, Pilsen shows the 
largest increase of population since 1857, when it hod 
14,269 inhabitants As in Prague, there are separate 
educational establishments for the two nationalities, 
mcluding gymnasia, real schools, commercial and trade 
academies, training colleges, Ac A joint stock company 
was formed in 1893 for tho manufacture of the staple 
product of the town, tho celebrated Pilsen beer In that 
year tho two largest breweries produced 808,600 hectolitres 
of beer, over four times tho entire quantity produced in tho 
'eighties Other branches of industry comprise manufac 
tures of malt, of iron and metal wares (including bell 
founding and wire-drawing), of carts and waggons, and 
explosives, and tho preparation of marble, granite, mill 
stones, Ac , together with steam corn and saw mills 

PIllAr dsl RIO9 capital of Pinar del Rio, tho 
easternmost province of Cuba, 97 miles south west by west 
of Havana. Tho town has rail connexion with Havana, 
and IS the centre of tho tobacco industry of the Vuelta 
Abajo region Population (1899), 8880 

Plnd DAdCtn Khstlli a town of British India, in 
the Jhelum district of the Punjab, situated in 32® 35' N 
and 73* 5' E , near tho right bank of the rivei Jhtlum, and 
a station on the salt mine branch of the North Western 
Railway Population (1881), 16,724, (1891), 15,055, 
municipal income (1897-98), Ks 30,381 It is an im- 
Iiortant centre of trade, and its manufactures include boats, 
brass ware, pottery, embroidered scarves, and riding whips 
There is a municipal school 

PI no BlufFy a city of Arkansas, USA, capital of 
Jefferson county, on the Arkansas, at an altitude of 216 
feet It 18 m one of the richest cotton regions of the 
country, and is on the St Louis, Iron Mountain, and 
Southern, the St Louis South Western, and tho Pine Bluff 
and Arkansas River railways It has a large trade in 
cotton, and has cotton compresses, cotton seed oil mills, 
planing mills, flour mills, and car works Population 
(1880), 3203, (1890), 9952, (1900), 11,496, of whom 
359 were foreign born and 5771 negroes 

Piotrk6w, a province in the west of Russian Poland, 
with an area of 4729 square miles Geologically it repre- 
sents a continuation of Upper bilesio, and is built up of 
Upiier Carboniferous deposits, containing near Bcndzin a 
layer of coal, 265 square miles in extent, of which only 
one lifth 18 worked Permian and Jurassic deposits, con 
taming zinc ores, as also lignite and limonite iron ores, 
overlie the Carboniferous The surface forms a senes of 
heights, from 1000 to 1580 above sea level, intersected 
by ravines, and stretching from south west to north east 
Tho province is watered by the Warta and the Pilica, and 
was formerly covered by thick forests It was colonized 
by Mazurs and Poles (Veliko- and Malo-Polyans) The 
domiciled jiopulation numbered 1,409,944 m 1897, of 
whom 707,272 were women, and 509,699 lived m towns 
Most of the inhabitants are Poles, the rest being Jews 
(189,000) and Germans (162,500) The province is 
divided into eight districts, of which the chief towns are 
Piotrkdw (see below), Bendzin (21,190), Brzeziny (7669), 
Czenstochowo (45,130), Lask (4238), Lodf (315,209), Nowo 

S Vir — 98 
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Badom (12,407), and Bawa (6471) Pabiamce has 26,900 
inhabitants, Zgerz 19,124, and Tomaszew 21,041 Edu 
national institutions are ^comparatively numerous and efii< 
cient Although the soil is not fertile, agriculture is the 
mam occupation of the jxjople, and nearly 1,440,000 
quarters of various cereals and 2,165,000 quarters of 
potatoes are grown annually, the latter chiefly for the 
distilU 1*168 The average crops of 1895-99 were wheat, 

568.000 (.wt , rye, 3,154,000, oats, 1,254,000 , ail cereals, 

5.94 1 .000 , and }>otatoe8, 1 1,7 24,0()0 cwt Cattle breeding 
IS extensively cairied on, and in 1897 there were 123,130 
horses, 251 ,050 horned cattle, and 220,000 sheep Weaving 
as a domestic industry gave employment in 1897 to 8920 
workers, and yielded a return of £460,000 Small furniture 
works and forges are widely scattered amongst the villages 
Coal -mining gives occuimtion to 13,500 workers, and 

3.230.000 tons are extracted annually Iron oie was ex 

tracted in 1898 from 44 mines (1630 workers), and there 
were 9 iron works (6250 workers), emi»loying 79 steam 
engines, and showing a return of 125,000 tons of pig iron 
and 100,000 tons of iron rails and iron ware Textile 
industries have raj>idly do\clo]jed, the towns of tMi 
Pabianice, Zgrt/y and ilend/in all l)oing important manu 
fac till mg centres The chief industries are cotton spinning, 
cotton printing, dyeing, and the manufacture of woollen 
cloth, silks, and jute They employ 150,000 workers, and 
the value of their yearly output reaches £15,000,000 
Granu a and Sfisnowice are two of the chief custom houses 
in Russia, and the annual trade of the province is estimated 
at £12,000,000 (r a k) 

PlOtrk^Wp capital of the abo\e government, situated 
90 miles by rail south west of Waisaw, on the i ail way to 
Vienna It is a well kept town, with numerous gardens 
Its factories (agricultuial machinery woiks, flour mills, saw 
mills, tinnories) are unimportant Population (1882), 
23,050, (1897), 30,372 

PlquOi a city of Miami county, Ohio, USA, on the 
Miami river, the Miami and Frie Canal, and the Cincinnati, 
Hamilton and Dayton, and the Pittsburg, Cincinnati, 
Chicago, and St Louis lailways, at an altitude of 865 feet 
It contains varied manufactures, esjiecially of agricultural 
implements, furniture, waggons, tin plate, and woollen 
goods Population (1890), 9090, (1900), 12,172, of whom 
901 were foreign born and 487 negroes 

Pi r An Of a seaport town in the crownland of Istria, 
Austria, situated at the jioint of a small iwninsula, a few 
miles south of Trieste In addition to viticulture and the 
cultivation of the olive, its principal resources are ship- 
building, fishing, the manufacture of chemicals, and the 
evaporation of sea salt, of which some 50,000 tons are 
annuilly produced Its port is entered and cleared by an 
^^'ggregate of about 7500 vessels of 442,000 tons annually, 
mostly coasting vessels Pirano is celebrated for the 
victory of the Venetians over the fleet of the Kmixjror 
Irodoruk I m 1177 Population (1900), 13,339 

Pirn Ay a town of Germany, on the Elbe, 11 miles by 
rail south east of the town, and in the circle of Dresden, 
kingdom of Saxony It has several educational institu 
tions, amongst them a girls’ higher grade school, a girls’ 
industrial school, a commercial school, and k seminary 
for teachers Population (1890), 13,852, (1900), 18,295 

PIroty during tlu Turkish rule known as SMir Koet/, 
a Servian town, IjiJ miks from the Bulgarian frontier at 
Tsanbrod, on the railway line between Nish and Soha 
It has a mediOBval fortress, belitvid to have been built on 
the site of the Roman fortress Qunmdavay on the military 
rood leading fnnn Old Naissus to Pluli])popolis The town 
is of gnat strategical important t, for which reason the 
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Russian plenipotentianes at the Berlm Congress (1878) 
stubbornly tried to include it within the Bulganan frontier, 
while Austria and some other Powers insisted that it should 
be given to Servia In the war between Servia and Bui 
garia m 1885 the Bulgarians occupied and held it until 
the conclusion of |)oace It is the seat of the prefecture 
for the whole district, with a tribunal, several schools, and 
a custom house A regiment of infantry, with several 
batteries, is stationed {lermanently m Pirot, the neighbour- 
hood of which has since 1886 been strengthened by 
modern fortifications It is the only really industrial town 
m Servia, having numerous small factones for the manu 
facture of thin cloth (sJiayak), woollen braid {gaytan)^ and 
especially carpets Its carpets have a great reputation in 
the Bal^n Peninsula for their quaint designs, durability, 
and freshness of colour Population (1900), 10,421 

PISAy a town, archiepiscopal see, and capital of the 
province of Pisa, Tuscany, Italy, on the Arno, 7 miles from 
the sea and 49 miles west of Florence by rail It still 
retains its ancient walls, 6^ miles in circuit, and is de- 
fended by a citadel on the south west The principal streets 
run alongside the river, and are lined with fine buildings 
Besides the cathedral, the baptistery, and the leaning 
tower, the city possesses several notable churches, as the 
Renaissance church of the Tuscan order of St Stephen, 
built in 1562 from plans by Vasari, San Niccolo, with a 
four storeyed tower (1230), built by Niccola Pisano, and 
the tomb of John of Swabia, the parricide, Santa 
Caterina (1262), Santa Maria della Spina, in the Italo 
Gothic stjlo, built in 1230 and restored in 1872 , San 
Sepolchro, erected in 1150 by Diotisalvi, San Francesco, 
w ith frescoes by Taddeo Gaddi , and the basilica of San 
Michele (1018) Amongst the secular buildings may be 
mentioned the royal palace , the archiepiscopal palace , the 
palace of the order of St Stephen, built by Niccola Pisano 
and reconstructed by Vasari, the Upczzinghi (formerly 
Lanfreducci) palace, built of Carrara marble in 1690 , the 
Lanfranchi, Agostini, and other palaces, the university 
(1472), a largo hospital (1258), and fine market halls 
There are statues to Cosinio I (by Francavilla), Archduke 
Leopold, and Fordinand I The city possesses also an 
academy of the fine arts, with a gallery of paintings , 
and the university a library of 120,000 volumes, a natural 
history museum, botanical garden, and agricultural schools 
The university, founded m 1338, has faculties of law, 
medicine, mathematics, and philosophy and literature 
In 1898 it was attended by 1087 students and had 56 
professors There are also numerous other educational 
institutions, including the school of the Chamber of 
Commerce and a technical school The most important 
industry is the manufacture of cottons In the vicinity of 
the city are the royal stud farm (horses and dromedaries) 
of Caserne di Ban Rossore, and the mineral baths of San 
Giuliano, alkaline ferruginous, with temperature 91 4 to 
105 8 Jhahr Population (1881), 42,779 , (1900), 61,279 

PiSCiCUltura (Marine) — The extent and efticiency 
of sea fishing ojierations in British waters greatly increased 
during the last decade of the 19th century, but the 

quantity of fish landed by no means increased in equal 

proportion, and in the case of certain kinds actually 

decreased The average price of fish, especially of soles 

and turbot, advanced considerably, and it can be proved 
that the supply at any rate of ground fish on the more 
accessible grounds, which have been exploited for the 
longest time, has materially diminished In the drift net 
fisheries the develoynnent of the industry and the diminu 
tion in the sujqdy have not hitherto been so conspicuous 
The fecundity of fish being so great, it is often su|> 
y)osed that adequate protection of the young would be 
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8 ufiicient to maintain the supply of adults But in cases 
where the capture of the commercially valuable adult fish 
18 very extensive and persistent, the number of mature 
individuals suiviving to breed may diminish every season, 
in spite of the protection of the young, and thus in every 
season there may be fewer young to protected 

We may specially consider, in reference to tins (Kiint, the trawl 
fishery in the North Sea, where the steam trawler, with the lai^ 
otter trawl, extending 90 or 100 feet at the mouth, is so enormously 
more efficient than the old sailing trawler with the beam trawl of 
40 or 50 feet The most dehuite evidence on this question is 
supplied by Dr Fulton’s account of the results of ex|iermients made 
W the Scottish fishery Board {tourUenth Annual Reportf p 128) 
lliat authority prohibited trawling for ten years in the Firth of 
]<orth and St Andrews Bay, and thioughout that time took oarehil 
•observations of the abunuance of fish Doth in the closed areas and 
the open areas adjacent to them Dr Fulton, after careful discussion 
<jf the results, shows tliat m spite of the closure a decrease took 
place, both m the closed and tlie open areas, in some of the most 
important fiat fishes namely, plaice and h mon soles Dr h ulton 
j»oints out that the plaice and lemon solo spawn in the open off shoie 
■areas and not in the closed, and concludes that the diminution was 
<lue to the captuio of so many adult mature fish in the opn areas 
by the trawlers Exception was taken to Dr Fulton s evidence by 
Piofessor McIntosh , but Mi Garstang, after re oxamiiiing it, iiiius 
that, though Dr Fulton’s discussion of the statistics was open to 
certain objections, his t onclusions are nevertheless correct Dr Fulton 
thinks that piotettion of the offshore spawning grounds is the 
method most liki ly to increase the supply of fish But the question 
arises whether it is practicable to close ott shore areas to trawling or 
•other kinds of fishing The Scottish Fishe^ Board has now for 
some years tlosod the whole of the Moray Firth, which includc.8 
spawning rounds as well as inslioro grounds, but this closure 
applies only to British subjects, and is not therefore complete, as 
foreign vessels can and do tiawl there, a state of thmgs which it is 
difficult to justify 


Artificial Pro/KU/atw)i —The conclusion that the chief 
-cause of the chiiiinution m the supply of fish is the txces 
^ive destruction of the mature adults, is a strong argu 
inent in fa\our of the necessity of artificial jiropagation 
But in spite of the efforts which have lieen made since 
1890 , it is by no means certain that a practically successful 
system of artificial propagation has yet lieen de\i 8 od The 
practice liithorto followed is to obtain a large number of 
fertihzed eggs, to keep them in appropriate apparatus until 
they are hatched, and then to liberate the fry in the sea 
The numlier of eggs piodiicod by a single female fish is 
very large, as will be seen from the following list of 
average iiumliers — 


Plaice 
Leniun club 
Sole 
Tmbot 


300.000 

500.000 
500,000 

8,000,000 


Haddock 
AV lilting 
Cod 
Ling 


500,000 
100 000 
3 000,000 
20,000 000 


The number vanes according to the size of the individual 
hsh, as well as according to the species , but a very large 
number of eggs can be obtained from a small number of 
mature fish, and if the number of valuable fish produced 
bore any considerable proportion to the number of eggs 
which can be obtained, the results of artificial propagation 
would be very important The fertilization of the spawn 
is very easily effected The eggs are collected either by 
stripping them from the mature adult immediately after 
capture, or by keeping the adults alive until they are 
ready to spawn, and then stripping them, or by keeping 
them in reservoirs of sea water and allowing them to 
spawn of their own accord In the two former cases a httle 
milt is allowed to fall from a male fish into a vessel con 
taming sea water, and the eggs are pressed from the female 
fish into the same vessel With few exceptions, the eggs 
of commercially valuable marine fishes are buoyant in sea 
water and free , those of the herring and of the American 
winter flounder, however, arc heavy and adhesive 


The United States Fish Commission possesses two maiine 
hatchenes, one at Gloucester and one at Woods Hole, both in 
Massachusetts In the wmter of 1697-98 the folloii^mg results 
were obtained — 


Gloucester 1 60 million eggs y ic Ided 96 millions ot cod fry 

7 „ ,, 4 ,, pollack ft y 

Wood’s Hole 153 ,, ,, ^105 ,, i^od fry 

ti 57 „ ,, * 39 ,, winter flouu 

der fry 

The Goveinmeiit of Newtouudlaiid possesses a hatihcry at Dildo 
Island, 111 Trinity Bay This tsiablmment is under the direction 
of Ml Adolf Nitlsen, Siipormtondeiit of hishencs, and is devoted 
entirely to the propagation of cod The total output oik fry siiuo 
the commencement oi operations has beem as follows — 


1890 

17 millions 

1891 

221 millions 

1891 

JO „ 

1895 

188 „ 

1892 

105 

1896 

186 „ 

1898 

201 




The annual a\ 1 1 age , tlioreloi e , has 1 m en over 145 milhoiiH In 1 896 
the number ol cod eggs plot i ei in tin hatching ap][>aratus was <233 
milliotiB, so that the jiroportion lost in the ]>i o( ess of development 
was 20 i>er cent In 1890, Wb aio inlormtd, the loss was 49 4 i)or 
cent , and therefore a great improvement has been clh^ctcd 

The fiist imiwrtant marme hatchery establisiied in EurojM was 
that of Captain Dannevig at Flodovig, near Arcndal, on the south 
coast of Norway This also deals almost exclusivtly with cod iggs 
The total numbers hatched annually have been as follows 


1891 

1892 

1893 


193^ millions 
208 
340 


1894 

1895 

1896 


100 millions 
8 > „ 

827 „ 


Of these fry alH)Ut 15 millions have l>ecn liberated on the a^trap 
every year m Christiania Fjord, the lest have been put into the 
sea near Arendal 

In Biitamthe Scottish hishery Board has main tamed amaiine 
fish hatchery Him 0 the yeai 1894 Until 1899 this estabhshnieiit 
was situated at Dunbar , it bus since been removed to the Bay of 
Nigg, noai Alardccn Its resources have been devoted principally 
to plaice, tlie fry of which have been hatched in numbera varjring 
fiom 11 millions to 38 milhouH per annum In the yeai‘s 1895 and 
1896 a few imllioii fiy of cod, lemon dabs {PI nncrocephatva), and 
turbot were hatches! In the earlier years the fry woie all liberated 
m the sea near Dunbar, but in recent y(ais all the plaice fry wore 
put into upwr loch Fyne, in older that more dcliuite evidence 
mi^ht be obtamod conceinmg the effect of the introduction oi 
artificially hatched fiy on the subsequent supply of adult fish The 
efiiciency of the anaiigemciits m the Dunbar hatchery, which has 
been under the management of Mr Harald Dannevig, a son of 
Captain Dannevig, is proved by the fact that the loss of eggs during 
hatching operations was only 10 7 per cent for a whole season 

A small hatchery has been established by the Lancashire Si^ 
Fisheries Comniittoe at Piel on the sliore of Morc^cambe Baj 
In the year 1899 over i million fry wcie produced and liberated 
These consisted principally of cod fry , of plaice there woio 364,000, 
of haddock 340,000, and of fioundti a few thousands 

Ualching Apparatus* — In tlic United States and in Newfound 
land the apjiaratus generally used for hatching buoyant ova is tbcj 
MTlonald automatic tidal box This apparatus is made of wood, 
and consists of water tight compartments each 2^ feet by Ij foot in 
area, and 18 inches deep In each compartment fits an egg box, 
the bottom of whic li consists of linen scrim The outflow pii>e is 
in the foim of a siphon so that the outflow is intermittent, and 
the level of the water in the box uses and falls alternately Watc r 
IS admitted through the side of the egg box These arrange 
ments are supposed to keep the eggs m constant motion In 
the Dannevig apparatus, which is used in England and Norwaj 
the egg boxes arc only 1 foot scjuaro, and are hinged by one side 
to the sides of the water tight comjiartments The apparatus is 
fixed in a slanting jiosition and water flows from one compartment 
into the egg box below, the overflow being continuous, not inter 
imttcnt l^sually the egg boxes are moved at intervals by a 
mechanical ariangoment, to keep the eggs in motion This appai 
atus has piovcd very successful 


liesidfH of Artijicial Propagation — Very little satis 
factory evidence, of a statistical kind, of the results of 
artificial propagation has been published The following 
figures, given by Captain Dannevig for Christiania Fjortl, 
are probqfily the most important yet produced — 


\ear 

Number of 
Lwl caught 

MiHions of 

1 r> pi utted 

1892 

44,013 

10 

1893 

50,322 

20 

1894 

05 212 

_ 

1895 

65,751 

12 

1896 

70,414 ' 

18 

1897 

70,898 

la 

1898 

81, J67 : 

15 

1899 

78,760 

15 
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During the jienod covered by the above figures the great 
cod fisheries of the north of Norway showed considerafile 
fluctuations, Vuit no general increase 

Ah there seems no reason at all to sup|X)8e that artifici 
ally hatched fry are in any way inferior to those produced 
naturally, a certain projiortion of the niillions of fry jilanted 
must develop into fish of marketable si^e The only 
cpustioiA, therefore, to be considered are (1) What is 
the magnitude of the results produced by ofierations of the 
method and extent indicated aboie*? (2) Does the value of 
jK>ssible result exceed the cost of the oiierations 1 (3) What 
improvements c an be suggested in the mode of o]>eration ^ 
if the fry jdaced in a certain area, such os Christiania 
h )oi d, were the only fry of the species in that area, there 
wouhl Ijo no doubt that the fish caught were the result of 
ii title lal propagation But m older to lie convinced that 
in increase in the fish caught is due to artificial ojierations, 
wi ought to bi able to compare the numbei of fry intro 
due ed with the numbei naturally produced We may do 
this either by conijiaring parent fish in the two cases, or 
the eggs and fiy in the two cases SupiKisiiig every egg 
hatched into living fiy, the fifteen millions of fry placed 
by Daiincvig in (Christiania l)orel would lie the pioduce 
of only about five niature female cod SuiUKising that 
only one tenth of the eggs are hatched in the sea, the same 
number of fry would be the jiroduce of fifty female cod 
The ({uostion there fore arises whether the adclition of fifty 
matuie female eod, with a suitable number of males, each 
yeir would double the cod supjdy in Chnstiania Fjord 
It IS at any late evident that artificial pio[)agation on the 
scale on which it has hitheito been earned on cannot 
jiossibly < heck to any c onsidorable extent the diminution 
of great sea fisheiies hoi example, it has been calculated 
that four million matuie female plaite were landed in a 
year at Grimsby alone The greatest number of plaice fiy 
l»iocliued by the Sc ottish h itchc ry was thirty eight millions 
Taking the numbei ol eggs pioduced by one plaice at 
only 200,000, and sup] losing only one tenth to hatch 
in the sea, the ])roduce of the hitchery ropiosents 1000 
female ])laKe in the sea, so that the work of the hatchery 
is (ijuivalcnt to leturmng to the sea one female plaice out 
of every 2000 killed at Giimsby, lea\iug the ]»laice landed 
at othc i iKirts out of c onsideration 

Vs an instance of the comparison of artificially and 
natuially produced fiy, the following may lie given Mi 
Williamson {Heport of Scottish hishery Board for 1898) 
estimated, fiom a numlier of tow net collections made at 
dehmte intervals, that 483 millions of plaice eggs were 
naturally produced in Loch Fyne in one spawning season 
The number of artificially hate hed fiy added was 19 
imllions As the ])laice eggs in the loch were in all stages 
of develoimient, the loss liefoie hatching could not be veiy 
high Su])]K)sing only 100 million fry were natuially 
hatched in the loch, the me rease in the sup])ly of jilaice 
due to artihcial hatching would bo only 19 jiei cent 
However, e\en a small jicrcentago added to the produce of 
a valuable hsbery may be worth a good deal of money, and 
it IS interesting to consider whether it is ]X)ssible to 
com])aic the cost of hatcheries with the value of results 

TIu> woiking of th« hatcheiy at Dildo Newfoundland, in 1896, is 
statwl to < 0 Ht 4^200 a vtar Cajittiiu Daunevig stafes that his 
haithoiy has prodin m 1 2163 nulhoiis of fry m ten yeais, at a cost 
of £485 a year, but ho docs not say whotlior the valuer of the fishery 
lias bcHJii introastd by that amount With rcgaixl to shad hatching 
m the United States it la stated (IT S Insh (SommiHsion Hrport for 
1898, publiahod 1899) that the valiu to the hahermcn of the ahad 
< aught m 1880 was $995,790, in 1896 $1,656,711, an increase of 
$660,921, while the total expenditure in the year 1896-97, for ahad 
hatching alone, was only $15,726 The total appropriation for the 
CoimnisHion from the U S Treasury in 1898 was $462, 076 = £92, 41 5, 
lor propagation aJono, $182,500, or £26 500 

Jitaring of — The development of the fish in the 


egg up to the moment of hatching takes but a short time, 
namely, from three or four days up to about three weeks, 
according to tem^ierature and the kind of fish. The 
development of the liatcliod fry u]i to the perfect 
condition in which it resembles its parents takes from six 
weeks to three months There can be no doubt that most 
destruction occurs during this stage, both because it is 
longer than the egg stage and because the young fish have 
to seek their own food The fry also have more enemies 
than the eggs or older fish It would therefore be advan 
tageous to rear the fiy through the larval stage befoie 
jnitting them into the sea Such rearing has generally 
been found very difficult, but experience indicates that 
the two chief conditions of success are (1) to feed 
the larva, before the yolk has all been absorbed, (2) to 
move the larvaj aitificially in the water Fish larva 
and other ijelagic creatures seem to require the stimulus 
of considerable agitation in the water to keep them in 
vigour In 188G Danncvig turned out 500,000 cod larva 
into a closed reservoir 43 yards long by 20 yards in 
breadth and 5 yards m greatest de]>th Some of these* 
lived for two ycais, but his object was merely to prove 
that they would develop into jierfect cod, not to rear 
them iKiforc they were put into the sea In 1896 Harald 
iJanncvig reaied jilaicc larvie at Dunbar in a large glass 
carboy, changing the water twice a day when six weeks 
old they had nearly completed their transformation and 
hid taken to lying on the bottom If the fry are not 
reared to the fully developed condition, it is open 
question whether it would not bo equally beneficial to 
jmt the feitilized eggs directly into the sea, instead of 
hatching them The pro( ess of hatching absorbs a large 
piojKiition of the cost of artificial jiropagation, and it is 
not certain that the jirotection of the eggs alone is worth 
the expense 

Atttuoritiks — ClTNN INGHAM ural IhHiortj of the Marketable 

Marim JFhshcs of the British iHlarids London, 1896 A Manual oj 
J*nh Culture Washington, 1897 — Kociii^ La Vulture des Mir s 
Pans, 1898 — MTntosh Benources of the Sea London, 1899 
JtejmrtH of the U S J ish CommiSBion Annual h^porin of Scottish 
Iishory Board Twelfth Annual Report of Insi^ttors of St a 
Jwlionos ( England and Wales) Leports of the Newfoundland 
Department of Pislitiits (j T C ) 

Pisek, the chief town of a government district in 
Bohemia, Austria, on the Woltawa, 24 miles west by 
south of Tabor Population (1890), including suburbs, 
10,950, (1900), 13,574, including garrison of 935, mostly 
(Vccli and Catholic Feldspar, quartz, and granite arc 
quarried m the environs 

Pistoja, a town and episcopal see of the province of 
Florence, Tuscany, Italy, 21 miles north west of Florence on 
the railway to Bologna It is surrounded by a wall pierced 
by five gates and further defended by a citadel Its mstitu 
tions embrace a medical institute, a natural history museum, 
an academy of sciences, and two small libraries Its 
varied industries include iron and steel works, manu 
factures of glass, silk, macaroni, woollens, olive oil, ropes, 
paper, and vehicles Population (1881), 30,951 , (1899), 
32,000 

PitCAirn ISlAtldf the most southerly island of the 
Low Archipelago, in the eastern Pacific Ocean, in 25® 3' S 
and 130 6' W It became known as the home of the 
mutineers of the Bcmnty^ of whom the present inhabitants 
are for the most part descendants by Tahitian wives 
Described in iiast travels as the denizens of an earthly 
Paradise, they seem to have fallen sadly from their high 
estate There has been a gradual disap{)earance of trees,, 
which has affected the climate and cau^ droughts, and 
though there is still much fertile soil left in the valleys 
and on the hills in the interior, the energy to make use 
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of It 18 lacking liccent accounts doscnbe the people as 

lax in morals ” and “ weak in intellect ” , as “ degener 
ating ” , “ unless something is speedily done to alter their 
condition they will probably drift into hopeless imbecility ’ 
Intermarrying has brought about its natural results, and 
the want of intellect among the young is leported to bt 
appalling There would appear, however, to bo some 
reason to believe that those accounts have boon unduly 
liessimistic, for later report is of a much more favourable 
character Nevertheless the population is diminishing 
In 1901 it was 126 Moat, except goat's flesh and 
chicken, is unknown The island is overrun by chickens, 
which unfortunately the islanders do not appreciate Tea, 
eoffoo, tobacco, and spirituous liquors aie never tasted 
There is an annual election of a governing body of seven, 
who elect their chairman The island has now been placed 
under the jurisdiction of the High Commissioner of the 
Western Pacfic It has been proposed to remove the 
])cople en Tnanse to Fiji, Tahiti, or Norfolk Island, but the 
mischief may bo remedied by the ojx ning up of a fri quont 

< ommunication with Tahiti 

Tho Paihamentary Pai^eis C 9148, Oon c^midcnce rdcdmq to th< 

< o)\dvtion of the Piteavni IdanAciHy 1899, and Cd 754, Further 
( orreapondencCi dbc , 1901, should bo consulted (n F Ka ) 

Pitchp MusiCAla — The pitch of a musical sound 
IS aurally dehned by its absolute jKisition in the scale and 
by its relative ]X)sition with regard to other musical 
sounds It IS picciscly defined by a vibration numlici 
recording the frequency of the ])ulsations of a tense string, 
a column of air, or other vibiator, in a second of time In 
(Ireat Britain and Amenca the complete \ibration to and 
fro (swing both ways of a i)endulum) is taken as tho unit, 
elsewhere the vibration in one direction only (swing one 
way of the jiendulum) The only official standard is the 
1 lencli, dxting fiom 1859, jireseivcd by a tuning fork 
vibrating 870 9 (double vib 435 45) at a tempcratuic of 
1 5 Centigrade (59 I ahi ) in a second Tho vibration 
number stated in the edict cstabhsluiig the Jliapason 
Normal is 870 (435), which tor compaiison will be heu 
adhered to The natural basis foi a standard musical 
]ntch IS tho voice, paiticularlj the male voice, whuh has 
been of gieatci importance historically Theu is no 
leason to suppose the human voice has viricd, during the 
jKsriod of which vie have evidence, more than othu 
]»hysical attributes The only difference to Ix^ icckoncd 
with may be m recent tendencies of solo vocalists to sing 
for effect, and so to extend the compass of the voice 
ujiwards Otherwise we may assume no distuibing 
alteration has taken place foi more than 2000 years in its 
position and extent Vibrations increase in rapidity as 
a note rises, and decreases ss it falls Any note may 
be a pitch note for orchestras custom has settkd 
iqxin in the treble clef, foi organs and pianos in Gieat 
Britain c**, and for modem brass instruments 6 flat^ 

We are not without a clue to the pitch usual in the 
classic Greek and Alexandrian ages the vocal octave to 
which the lyie was adapted was noted is from c to 
As in choruses baiitone and low tenor singeis always 
pievail, at Irench or at modium pitch, would ieall> 
Ixi the Greek singing octave , we may theiefore regard it 
as a tone lower than that to which we are accustomed 
But to sing the lower Greek modes in or near the vocal 
octave it was necessary to transpose (/xrra/SoAiy) a fourth 
upwards, which is effected in modern notation by a fiat 
placed upon the d line of the staff, thus modulating from 
our major key of C to that of F This trans^iosition has 
had, as we shall see, much to do with the history of our 
subject, ultimately influencing the ecclesiastical chant 
and lasting until the 17th century of our era It does 
not appear from any evidence that the keyboards — 
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when there were more than one — of the eaily organs wei*o 
arranged for transjxisition, but it is certain that the 
IJemish harpsichords to 1650* were made with double 
ktyboards to accommodate it, as the writer has jiroved 
elsewhiie (Uiatmi/ of the Pvanotmte^ Novello, London, 
1897) But a ixisitivc identity of pitch cannot be claimed 
lor any jicriod of time, and certainly not for Jhi eailj 
oigans , the foot lult of the organ buildei, which hod do 
with the lengths of tin jtqies, and which varied in every 
country and piovince, could easily cause a difference of i 
semitone Scale and wind pressuie aie also imixirtant 
factors But w ith all these often ojiposed ( onditions, w e find 
less variation than might lie ex|X/Cted, the main and really 
imiKiitant divtigtnee being due to the necessity of tians 
liosition, whicli added a very high pitch to the piimanlj 
convenient low one 

The first to attempt to define ]nt(h would seem to 
have been Arnold behhek (J/?cnca mm/etadscht und 
attsqezof/criy Heidelberg, 1511), who gives a measuie, i line 
of 4J Rhenish inches, which, he sajs, multiplied sixteen 
times, should lie the lowest F of a small organ He gi\ts 
sio ehametei oi v\ind jiressuie The late l)r A J HI is 
used tins ineluation to have an organ pipe made which, 
with one sixteenth diimetor and a wiiidpiessuie of 3J 
inches, at one fomtli Schhek's length, gave / ^ SOI 6, from 
which he deu\ed a just maior third of 377, which would 

compaie veiy well with an old Greek Schhek goes 
on to say the oigaii is to be suited to the ehoii and 
projK 1 ly tuned foi singing, that the singer may not be forced 
to sing too high or too low and the organist have to plaj 
chromatics, which is not handy foi every one Further, 
he says ]ntch cannot be exactly defined, because voices 
V ary , he nevertheless gives the measure above mentioned 
foi the low 1% but if a larger organ is built to include the 
still lower C, then this C must be of the mme meamre 
went, tin leason bc'ing that a gi eater part of Chuicli 
music ends in “grambus," a word unde i stood by Scblick's 
editor to mean the trail sjiosition of a fouith The larger 
high pitch oigaii will therefore be at 502 6 Tin 
Hallxjrstadt organ, ibout which so much has Ixen written, 
was, according to Piaetouiis {Synfayina Musa urn, 
Wolffenbuttel, 1G18), built in 1361, and rcimrcd or lelmilt 
1495 He gives the longest jupe of this organ, B 
natural, as 11 Brunswick feet, and the cii(unifeienc( 
feet He furtliei tells us this pitch was a tone, nearly 
a tone mil a hilf, higher than i suitable church pitch 
{C hot ton), foi which he gnes a diagiam T)r Hlis had 
pqies (now pres(i\ed in the Roj il Institution, London) 
m idi to rcjiroduce both these pitches at 3^ inches wind 
jncssure The Halberstadt pitch was found to be 505 8 
the Chot ton, 4 24 2 Ellis used mean tone temperament in 
calculating this lower ]>iteh , but as ho used just intona 
tioii foi the Halberstidt, it seems prefeiable to substitute 
it foi the Choilon, thus reducing it to 422 8 
Piaetoiius's C am nit t tun, or chainlxi pitch, formulated in 
Ills diagiams for voices and instiuments, is, he says, 
a whole tone higher e<|Uivalent, therefore, to 475 65 
]S eaily ill the Oeiirian organs in his time were tuned to this 
highei pitc h HI IS offered tho suggestion of a much higher 
pitch foi this Camnietion in lus lecture “On the Histoij 
of Musical Pitch,” lead befoie the Society of Arts, London 
{hum Soc At(», 5th March 1880), but the writer is 
unable to accept it The lower vibration number is 
]ustified bv due consideiation of the three divisions of the 
male voice, bass, tcnoi, and alto, as given by Pi ae tonus 
whose Camtfietton very closely corresiionds with Bernardt 
Schmidt’s Dm ham organ, 1663-68, the original pitch of 
which has been proved by Professor Amies to have been 
474 1 The Halberstadt pitch is nearly a semitone 
higher, which again agrees with the statement of 
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PraetoiiUH, and also Schhck’M high C organ \et it ifvould 
seem there had been a Btdl higher pitch used in the old 
ecclesiastical music U^)on this interesting question 
Praetoiius is confused and difhcult to understand, but he 
never wa\eiH about the tran8{)08ition of a fourth. In one 
passage he distinctly says the old oigan high pitch had 
l)een i whole tone above liis Catnnveriony with which we 
shi^l finti hiH Tertta rmnoio combines to make the required 
interval The term “ 'fer tm ffunore,^^ oi “ in^erwi e,” is used 
by Praetonus to describe a low pitch, often preferred in 
Fngland and the Netherlands, m Italy, and in some parts 
of Germany An organist, instead of transposing a whole 
tone down fiom the Gaminerton, would for the TeHia 
mtnore have to transpose a minor thud A corioboration 
of this pit( h IS found in A Hilliermann’s great organ in 
Strasbuig minster (1713-1()), the pitdi of whicli, taken in 
1880 and reduced to 59 Fahr (as au ill pitches in this 
aiticle), IS a} 393 2 An old organ at Versailles ( 1789 ) 
was very near this oxanqile, 59 *) 8 Sir Frederick 
Gore Ouseley {vide Llhs’s lecture) regarded the French 
ton de cluijiclle as lx>ing about a minor third below 
the Diapason Normal, a} 415 , and said that most of the 
untouched organs in the Fiench cathedrals were at this 
low pitch Strasbuig was French teintory m 1713 , but 
Silbermann’s oigan is not quite a whole tone below 
Ellis quotes an organ at Lille, 174 2, but no other 
instance of the very low Schlick pitch is recorded, 
although trial of the French cathedral oigans might 
jicrhaps result in the finding of examples Libs gives 
Dorn BMos i^lJArt dn Facture d'orq^m^ Pans, 1766 ) as 
authoiity for a mean tone 376 0 To return to the 
TerUa muiore Dr 11 Smith, of Cambridge, in 1759, had 
the organ of Trinity College, built by Bernhardt Schmidt, 
lowered a whole tone, to reduce it to ceitain Roman pitch 
piixss made about 1720 Ills determinations of pitch by 
a weighted wiu are not trustworthy, Ellis thinks they 
are not safe within four oi five vibiations jier second, 
but gives a mean pitch for this oigin, when altered, 

of 195 2 St Michael's Church at Hamburg, built as 

late as 1762 and unalteied in 1880 , had a 17thcentuiy 
pitch, 407 9 This is about a semitone below the 
DiajHison Normal, and a just minor thud lowei than 
the St lacobi organ iii the same city ( 1688 ), measuud 
by Herr Schmahl, 489 2 What was remarkabli 
in this oigan was that it had one stop which was an 

e(}ual rninoi third lowei, 411 4 ^ The diffeience 

of a minor third, or, as wo shall see latei a whole tone, 
harl replaced the eailier fourtli 8ii bredorick Gore 
Guseley's comparison of the chuuh and chamlior pitches 
of Oilando Gibbons (vide Ellis’s lecture) clearly shows 
the minoi third in Great Britain in the fust half of the 
17th (cntuiy But the nan owing continued Bernhardt 
Schmidt, better known in Lngland as Fathei Smith, was 
invited about 1660 to build the oigan for tlie Chajiel 
Royal, Whitehall Two yeais later he built the organ in 
Durham Cathedial, 474 1, difFeience a whole tone, and 
piactically agreeing with the Caninveiton of Piaetorius 
The Hamilton CVmrt organ of 1690 shows that Schmidt had 
further lowered his pitch a semitone, to 441 7 What 
hapiJened at Duiham was that at some subseiiuont date the 
pijies were shifted u]) a semitone to bring the organ into 
conformity with this lowci pitch, with which it is probable 
Schmidt’s organs in St Paul’s and the Temple, and also 
Trinity College, Cainbi idge, agreed This lowering 
tendency to wauls the low church pitch, and the final 
adoption of the lattei os a general mean pitch throughout 
the 18th century, was no doubt infiuonced by the intro 
diiction of the violin, wdiuh would not beai the high 
tension to which the lutes and viols had been strained 
Harpsichords had long lieen preferred at the TetHa 


mtnore The Cliorton of Praetonus, 422 8, is practically 
the same pitch as that of the fork the jKissession of which 
has been attributed to Handel, a} 422 5 It is a very 
fair mean between G Silbermann’s 18th century Dresden 
pitch, a} 415, and the organs of Renatus Hams, 428 7 
Stem tuned Mozart’s piano to a fork 421 6, and the 
Broadwocxl pianos used at the London Philharmomc 
Society in its first concerts (1813) were tuned to a fork 
506 8, which gives a moan tone 423 7 

According to Schindler (NvedemJijeimBthe Muaik Zettung^ 
1855, Nos 8 and 9) and the rejKirt of the French Com* 
mission, 1859, the rise in pitch began at the Congress of 
Vienna m 1816, the military bands being the cause With 
the improvements in wind instruments this continued, as 
a more brilliant effect was gained In 1823 Weber’s 
EmyantJue is recorded as having been played in Vienna 
at 437 5, and in 1834 Kreutzer’s Nachtlager at 440 
The measurements are doubtful, but the upward tendency 
IS clear Schoiblei, who was nothing less than trustworthy, 
owing to his simjde and accurate Tonometer, has recorded 
jutches m Vienna about 1834 from 433 9 to 440 2 
About that time, or it may be a few years earlier. Sir 
George Smart established a folk for the Philharmonic 
Society, 433 2 Forks intended for this vibration 
number, stamjied “Philharmonic,” were sold as late as 
1846 But alx)ut that year the j^erforming pitch of the 
Society hod reached 452 5 Sir Michael C^osta was the 
conductor 1846-54, and fiom his acceptanct of that high 
pitch the folk became known as Costa’s, and its inception 
was attributed to him, though on msufhcicnt grounds In 
1874 a further rise in the fork to a} 454 was instigated 
by Sir Charles Ilall^ The British army is bound by His 
Maiesty’s Rules and Regulations to play at the Philharmonic 
pitch, and a fork tuned to a} 452 5 in 1890 is preserved 
as the standaid for the Military Training School at Kneller 
Hall But the Philharmonic Society adopted the Diapason 
Normal in 1896, and the military bands have not gone 
with it In point of fact, they arc gradually going highei, 
and the brass bands, which are so important in the North 
of England and in Wales, are not behind them 

It was the iriepressible upward tendency that caused 
the French Government in 1859, acting with the advice 
of Haldvy, Meyerliecr, Auber, Ambroisc Thomas, and 
Rossini, to estabhsli by law the Diapason Win nval Other 
countries have gradually followed, and, with few exceptions, 
the low pitch derived from the Diapason Normal may be 
said to prevail throughout the musical world Great 
Britain has been the lost to fall in, but the predominance 
of the low pitch, introduced at Covent Garden Opera since 
1880, IS assured The iiropnetors of Queen’s Hall, London, 
did much foi it when they undertook the alteration, at 
great expense, of their large concert organ, which had 
only just been erected In 1896 the Philharmonic Society 
decided u|K)n a performing pitch, ostensibly at 68* F ^ 
of 439, and in 1899 Messrs Broadwood made a successful 
effort to get this vibration number accepted by their coin- 
petitois in Great Britain The high pitch remains only 
where there are large concert organs not yet lowered, and 
with the military and brass bands 

The consideration of temperature as aft oc ting the use of 
a standard pitch was not attended to when the French 
Government lasued its ordonnance The 15" Centigrade 
attached to the description of the standard fork in Paria 
was intended for the definition and verification of the fork 
only The alteration of the fork due to heat is scarcely 
jierceptible, but wind instruments, and particularly the 
organ, rise almost proportionately to the increase in tern 
perature of the surrounding air, because sound travels at 
an enhanced rate as the temperature rises The co- 
efficient of this rise is equivalent to half a vibration (0 5) 
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per degree Fahr per second Mr D J Blaikley (Esmy 
on MvmccU IHtchy Catalogue of the Royal Military Exhibi 
tion, Chelsea, 1890) and Mr Victor MahiUon {fioJbalogue 
deBcnptif et ancUyttque du Mua^e^ Bruxelles, troisi^me 
volume, appendice, 1900) have recorded their experience of 
wind instruments under changes of temperature The 
French Commission, in estabhshing the Diapason Normal, 
should have chosen a temperature of 20 C There would 
then have been less disturbance owing to the breath of 
the players and heat of the theatres or concert rooms It 
would be a great advantage to get this higher grade 
generally adopted It was proposed m the htimmCon 
ferenz at Vienna in 1885, but not carried Table III , 
showing orchestral pitches obtained in 1899, for the 
measurements of which the writer is responsible, prove how 
chimencal it is to hope for greater accuracy than is found 
between 435 and 440 vibrations a second for a^, inasmuch 
as temi)erature must always be reckoned with 


Tabfe I 


1406 to 1090 l*itch doaoendiiifr 


Authority 


Halbeidtadt oigan 1495 Elba 

Arnold Sclihck, Heidtlberg 1511 Ellia 
St Jacobi, Hamburg 1688-93 Schmahl 
St taihannen, Hamburg 1548 Degen hardt 
PiaetonuB Commttion 1618 Hipkins 
Duihain organ 1683 Armes and Lllis 

Gicat Franciscan organ, 

Vienna c 1640 Ullmann 

Hampton Court organ 1690 Ellis 


'505 8 
502 6 
489 2 
480 8 
475 65 
474 1 


TaWe JI‘--‘Lontuk,n^d 


loll to 1900 Pitch ascending | 

Pan* Diapason Noimal 
Ordonnanco IS'tO ' 

Scheibler No III , Pans 
Conservatoire 1834 

Pans Diapason Normal 
Standard fork 1869 

Pans oiMjra 1836 

Scheibler, Stuttgart, ])ro 
iioseil standard (440 at 69 
1 ) 1834 

Stheiblei No 1\ , Vienna 
01)01 a 1834 

HuJlali 8 tuning foik 1842 

Naples opera San Carlo 1857 
Society of Arts intended for ! 
444 (Since 1886 the 
Society of Arts has advo 
cated the Diapason Normal) 1860 
Broad wood’s medium 1850 

Pans grand opera 1 858 

Laranis’s clarinet 1 843 

Gewandhaus, Leipng 1869 

Reiliu Olvera 1867 

Milan opera, La Scala 1856 

Philharmonic, London 1846-54 
Kneller Hall 1890 

Philharmonic, London 1874 

Streichers tuning fork, 
Vntma 1859 

Strauss s Band, Imperial 
Institute, Ijondon, open 
an 1897 


Authority 


I Ir Comm 
Scheibler 
Ko( nig 

Cagnard dt la Tour 


Schciblei 

Scheiblei 

Elhs 

Lissajous 


Elhs 

Elhs 

Lissajous 

Ellis and Hitikins 

Elhs 

Lissfl^ous 

Lissajous 

Ellis and Hipkms 

Hipkins 

Hipkms 


Hipkins 


TahU 11 


1 ill to 1900 Pitch ascending 


Authority V a*t 69 F 


Arnold Schhek, Hoidolhorg 1611 
Strashurg Minster A Su 
bermann 1718-16 

Trinity College, Cambridge 1769 
Versailles organ 1789 

Praetoiius “ Tertia mmore ’ 1618 
St Mn hael s, Hamburg 1762 
Pascal Taskin’s tuning fork, 

Pans 1783 

St J ac obi, Hamburg, ‘ ‘ Tertia 
minore’ stop 1688-93 

Hoftajjelle, Dresden 1764 

St Sophie, Dresden G 
Silbermann 1722 

Ireiberg G Silbermann 1714 

Seville Cathedral 1786-90 

Old Fnghsh tuning fork c 1716 
Imperial Russian Court 
Church Band 1860 

Stem’s tnnmg fork, Vienna 1780 
Handel’s tuning fork 1761 

Piactorius Chortm 1618 

Peppercorn s tuning fork 
(Broad wood) 1818 

R( natus Hams, St Andrew s 
Undershaft 1696 

Konatus Hams Newcastle 
on Tyne 1670 

C Meerens, proposed stand 
ard derived from r* 612 
and favoured by Boito and 
other Italian musicians 1876 

Sir George Smart, Phil 
harmome 1 826-84 

Scheibler No I , Vienna 
orchestra 1884 

Montal s tuning fork, Pans 
opera 1829 

Scheibler No II , Pans 
ojiera 1834 

Reissiger s tuning fork, Dres 
din 1826 


a»877 0 


Stockhausen 
Smith and Elhs 
M'T eod and Elhs 
Hipkms 
Schmahl 

Lissajous 

Schmahl 

Nake 


Nake and Elhs 
Nake and Elhs 
Flhs 

Elhs and Hipkms 


Iona and Elhs 


Scheibler 438 9 

Cagnard de la Tour 434 0 

Scheibler 434 0 



Venlied by A 7 Hipkms But for Lcipng a comparison with 
the Gewandhaus Band may be souglit ( A J H ) 

PitescI, or Fitesti, a small town in Rumania 
(Wallachia), situated on the right bank of the river Arges, 
and capital of the distnct of the same name The branch 
railway to Curtea d'Arges leaves the mam line at this 
jKnnt Population (1900), 15,570 

Pithiviersy chief town of arrondissement, depart 
ment of Loiret, 26 miles north east of Orleans, on the 
railway to Malesherbos The church of St Solomon is 
jiartly of the 12th century, and there are some remains 
of the ancient ramparts Statues have been erected of the 
mathematician Poisson {d 1840), and of the physician and 
agriculturist Duhamel de Monceau (1700-82), who m 
troduced into his park at Monceau several hundred species 
of trees and shrubs previously unknown in France The 
town 18 an imiJortant centre for saffron, the cultivation 
of which, originally introduced by the Jews of Avignon, 
was fostered by Louis XIV Lark pies and almond cakes 
are noted comestibles The shrine of St Solomon in the 
9th, and that of St Gregory, an Armenian bishop, in the 
10th century formed the nuclei of the town, and the 
doivjon built at the end of the 10th century for H41oise, 
lady of Pithiviers, from the design of Lanfroy, was one of 
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the finest oi the jMjnod Population (1881), 4745 , 
(1891), 5115, (1901), 6225 

Pitl€K#hryi a. village of Perthshire, Scotland, in 
the midst of charming Highland scenery, at the south 
end of the Pass of Killiecrankie and on the banks of 
the Tummol, 7| miles south of Blair Athole and 28^ 
north n^ rth west by rail from Perth. It is a favourite 
Hivnmer losort and excursion centre for the Scottish 
Highlands Amongst its immediate attractions may be 
mentioned the Loch and Falls of Tummol, Killiecrankie 
Pass, and a coujile of hydropathics The village is well 
shdtored, althougli standing 300 feet above sea level 
Population (1901), 1541 

Pitmarii Sir Isaac (1813-.1897), English phono 
grapher, was born at Trowbridge, Wiltshire, 4th January 
1813, and educated at the local grammar school He 
started in life as a clerk in a cloth factory, a business 
with which his father also was connected, but in 1831 
it was decided that ht should become a schoolmaster, and 
for this purpose hti was st nt for training to the Normal 
College of the Biitish and loriign hchwd Society m 
London Between 1812 ind 1839 he held masterships 
at Barton on Humber and Wotton under Edge, and from 
1839 to 1811 he conducted a jinvate school of his own 
at Bath In 1829 ho took up Taylor’s system of short- 
hand, and fiom that time he boeamo an enthusiast in 
d(vclo])ing th( art of phonography A detailed account 
of his own system (which he first expounded in 1837) is 
given und(i tin article Shorthanii {Ency But xxi 
818 ef lift/ ) Pitman devoted himself to perfecting phono 
graphy and propagating its use, and established at Bath 
a Phonetic Institute and a Pftonetu Tournal for his 
purpose , ho pniiteui m shorthand a number of standard 
works, and his now book on phonography (lat ed, 1840) 
went through many editions He was also an enthusiastic 
spelling riformei, and adopted a ])honetic system which he 
triid to bung into general use He was twice married, 
his fiist wife dying in 1857, and his second, whom he 
married in 18()1, suiviving him In 1894 he was knighted, 
and on 22n(l Jaiuiaiy 1897 he died at Bath Sir Isaac 
Pitman’s memory will live as the ]H3pulari7tr of shorthand 
at a time when the advance of the newspajHir press and 
modern business methods were making it a matter of 
great commercial importance His system adapted itself 
readily to the needs of lournalism, and its use revolution 
i7od the work of re|)orting He was a non smoker, a 
vegetarian, and a great advocate of tem]>eranee principles 

PItt-RIvers, Augustus Henry Lane- 

Fox (1827-1900), English soldier and archasologist, son 
of W A IjaneFox, was born 14th April 1827 It was 
not till 1880 that he assumed the name of Pitt Rivers, on 
inheriting the Dorsetshire and Wiltshire estates of his 
groat uncle, the sc i ond Lord Rivers Educated at Sand 
hurst, he rettivtd a commission in the Grenadier Guards 
in 18i5, being cajitain 1850, lieut colonel 1857, colonel 
1867, major general 1877, and bout general 1882 He 
served in the Crimean War, and was at the Alma and the 
siege of Sebastoj^K)! His talent for ex^iorimcntal research 
was utilized in investigation into improvements of the 
army rifle, and he was largely responsible for starting the 
Hythe School of Musketry It is not, however, for his 
military career but for his work as an anthropologist and 
arclueologist, that General Pitt Rivers will bo remembered 
His interest in the t volution of the rifle early extended 
Itself to other wcaixms and instruments in the historj of 
man, and he became a collector of articles illustrating the 
development of human invention His collection became 
famous, and, after being exhibited in 1874-75 at the 
Bethnal Green Museum, was presented in 1883 to the 
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Umversity of Oxford When, in 1880, General Pitt- 
Rivers obtained {lossession of his great uncle’s estates — 
practicaUy untouched by the excavator since they had 
been the battleground of the West Saxons, the Romans, 
the Bntons — ^he devoted himself to explonng the nch 
field of research which they offered His excavations 
round Rushmore discovered a mine of materials of the 
utmost interest and value , he founded a local museum to 
exhibit the results, and published several illustrated volumes 
recording them. As a scientific archasologist he was 
recognized as taking rank among the first Oxford gave 
him the degree of D C L in 1886 , he was president of the 
Anthropological Institute, and FRS He married, in 
1853, Alice Margaret, daughter of the second Lord Stanley 
of Alderley, and had a numerous family, his second 
daughter Wamo, in 1884, the wife of Sir John Lubbock 
(Lord Avebury) General Pitt-Rivers died at Rushmore, 
4th May 1900 

PIttsburgr, a city of Crawford county, Kansas, 
USA, at the intersection of five trunk lines of railway, 
at an altitude of 934 feet It has a level site and a 
regular plan, and is divided into four wards It is in the 
lead and zinc ngion of southeastern Kansas and south 
western Missoun, and contains zinc smelting works Popii 
lation (1880), 624, (1890), 6697, (1900), 10,112, of 
whom 860 were fouignborn and 365 negroes 

Pittsburgh. -Pittsburg, the second city in Pennsyl 
vania and chief iron and steel manufacturing centre in 
the United States, situated at the junction of the Alleg 
heny and Monongahela rivers, whore they unite to form 
the Ohio river The closing decades of the 19th century 
brought exceptional municipal and industrial growth In 
1880 the pojmlation within the city limits was 156,389, 
m 1890 it was 238,61 7, and in 1900 it was 321,616 The 
largest growth during the 1 ist decade of the century was in 
the manufacturing and residential suburbs outside the city 
limits The total population for the entire industrial com 
munity of city and suburbs, estimated in 1885 at 325,000, 
was 450,000 in 1890, and in 1900 was estimated at 
650,000 For several years the city enjoyed in natural 
gas a smokeless and extraordinarily cheap fuel About 
1890 the supply began to be inadequate to the demand, 
and the price rose to a level which confined its main use to 
household jiurposes, and manufacturers returned to the coal 
of western Pennsylvania The cheques passing through 
the clearinghouse in 1883 aggregated $497,653,962 In 
1901 they aggregated $2,047,605,967, or more than four 
times as much In the same period the production of 
iron and steel in the city and its neighbourhood increased 
sixfold In 1901 there wore 34 blast furnaces, produc 
mg 3,690,011 tons of pig iron, and (1899) 63 rolling 
mills and steel works, producing 4,134,917 tons of finished 
iron and steel Of the entire production of the United 
States, the Pittsburg district in 1899 produced 24 {ler 
cent of the pig iron, 34 jicr cent of the Bessemer steel, 
50 |)or cent of the ojien hearth stool, and 64 per cent of 
the structural iron Not only have existing works, such 
as the Carnegie Steel Company, the Westinghouse works, 
expanded until they are the largest in their respective 
lines in the world, but districts previously rural, such as 
Ford City, Bast Pittsburg, Glassport, Charleroi, and Davis 
Island City, have become manufactunng towns, so that 
the manufacturing district of Pittsburg has been extended 
25 to 30 miles up the Allegheny and Monongahela, and 
10 miles down the Ohio Within this manufacturing dis 
triot in 1900 there were 3300 manufacturing establish 
ments of all kinds, employing 250,000 men, and having 
aggregate assets of $2,000,000,000 The total freight 
tonnage of the district for 1899 was 58,666,697, of which 
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5,683,120 tons were shipped by nver In 1901 Pittsburg 
received a new charter under the state law for the govern 
ment of second-class cities The government consists of 
two branches of councils, and a llecorder as executue, 
directing departments of public works, public safety, 
and public chanties Under it about $30,000,000 have 
been expended for city improvements of all kinds Prior 
to 1890 Pittsburg had no parks, but it now contains 
Schenley Park, of 422 acres, the greater part of i\hich was 
the gift of Mrs Mary L Schenley , Highland Park, of 366 
acres , and seven smaller parks aggregating 1 3 J acres , and 
over a million dollars has been authorized for furthei park 
acquisitions The County Court House of Allegheny 
county, which was completed in 1888, and cost about 
$2,500,000, IS a splendid structure in the Romanesque 
style, designed by H H Richardson Another \ery pio 
minent municipal building is the Carnegie Institute, at 
the Schenley Park entrance, founded by Andrew Carnegie 
111 1894, and combining within one building a free library 
— which has branches throughout the city — an ait gallciy, 
a music hall, and a museum On this foundation Andrei\ 
Carnegie has expended nearly $8,000,000, while his 
similar gifts to the suburban municipalities amount to 
$2,000,000 more Schenley Park also contains a fine 
conservatory, the gift of Henry Phipps, and Highland 
Park contains zoological buildings, the gift of C L Magee 
The total assessed valuation of real and iieisonal property 
in the city in 1900 was $352,582,792, the net debt was 
$19,600,569 The income for the fiscal yeai, not mclud 
ing loans of $7,137,410, was $9,251,065 and the total 
exjienditurcs, not including loans icpaid, w( re $10,838,360 
The amount of cash on hand at the end of the fiscal year 
was $7,449,751 Of the total population m 1900, 84,878 
wore foreign born and 17,040 were negroes Out of 
96,563 adult males, 7933 were illiterate (unable to write), 
of whom 6419 were foreign born and 1116 were negroes 
The death rate in 1890 was 20 1 , in 1900 it was 20 (8ee 
Allegheny) (t i ii) 

Plttsfioldf a city of l\fassachusetts, USA, capital 
of Berkshire county, on the Housatonic river, at an altitude 
of 1013 feet It has a large area, 43 squvre miles, situated 
mainly in the broad, level valley between the Hoosac and 
3'aconic mountains The densely built jxirtion is i egularly 
laid out, has a water supply derived from Lake Ashley by 
gravity, and is divided into se^en wards It is on the 
main line of tlie Boston and Albany Railway, and on a 
branch of the New York, New Hivcn, and Hartford Rail 
road The city has extensive manufactures of cotton and 
woollen goods, boots and shoes, and jiajier Pojiulation 
(1890), 17,281 (1895), 20,461 , (1900), 21,766, of whom 
4144 were foreign born and 277 negroes 

PIttStOIlp a city of Luzerne county, Pennsylvania, 
USA, on the noith branch of the Susquehanna rivei, 
near the mouth of the Lackawanna, at an altitude of 571 
foot Its site 18 uneven, the street jilan is irregular, and 
it is divided into eleven wards It is on hvo railways, the 
Central of New Jersey, the Delaware md Hudson, the 
Delaware, Lackawanna, and Western, the Lrie and 
Wyoming Valley, and the Lehigh Valley It is in the 
anthracite coal icgion, and has a large coal traffic Its 
manufactures are varied Formerly a borough, it re 
ceived a city charter m 1894 Population (1890), 10, 302 , 
(1900), 12,556, of whom 3394 were foreign born 

PilirAf the most northerly department of Peiu, area, 
13,931 square miles Population (1896), 213,000 The 
principal towns of the department aie Tumboz (3000), the 
most northerly jiort of Peru, Paita (5000), the port of 
Piura, and Piura, capital of the department (12,000) — 
all m provmces of the same names Catacaos, m the pro- 
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Vince of Ayabaca , Sechura (8500) , and Sullana (7000), 
in Huancabaniba In the eastern mountain district are the 
towns of Morropon (5000), Tambo Grande (8000), and 
Chulucanas (6000) * 

PiUOp a seaport town o( the province of Catanzaro, 
Calabria, Italy, 72 miles northeast of Reggio on the west 
coast railway from Naples, and 27 miles south jwest of 
Catanzaro, on a stoop cliff overlooking the Gulf of Sar^ta 
Eufemia It has an old castle, in which Joachim Murat, 
ex king of Naples, v^as shot on 13th October 1815 The 
people engage in tunny and coral fiblung, and carry on an 
active coasting trtulc In 1897 the port was cleared by 
350 vessels of 65,542 tons In 1783 the town Mas almost 
destroyed by an earthquake Population (1899). about 
8600 

PlAflTUCIa — The exhaustive aiti( le by J)r 1 I Payne 
m the ninth edition of this work bungs the lustoiy of 
]>lague down to about 1880 Since tlion mmh has 
ha})])onod to enlarge our knowledge of the disease from 
cveiy i>omt of view The moat striking feature of the 
previous history, summarized by Dr Payne, is the gradual 
retrocession of plague from the West, after a sciics of 
exceedingly destructive outbreaks extending over several 
centuries, and its eventual disapjiearancc from FurojK? 
It ajijicars to liave come to a sudden end in one country 
alter anothci, and to have been seen there no more 
Those lying most to the west were the first to l)o freed 
from its jucscncc, namely, England, Portugal, and Spain 
From all tliese it finally disapixared about 1680, at the 
close of a jxriod of i)andcmic pievalciue Northern and 
central Euroj)o became fiee about 1714, and the south 
of Inince in 1722 The last outbreak in northern Russia 
occurred m 1770 After this, plague only appealed in 
the southeast of Eurojie, wheic in turn it gradually 
died away during the hrst half of the 19th eentiiiy In 
1841 its long reign on this coiitintnt came to an end 
with an isolated outbreak m Turkey Fiom tint time 
until quite recently it has Ixen extinct, except in the 
East The piovinco of Astrakhan, whore a very small 
and limited outbieak occurred in 1878, is politically in 
Euroj)e, but geographically it belongs rather to Asia 
And even in the I ist ])lague was confined to more or 
less clearly localized epidemics, it showed no power of 
pandemic diffusion In short, if we regard the history 
of this disease as a whole, it ajqiears to have lost such 
])Ower from the time of the Great Plague of l^ondon 
m 1665, which was part of a }jaiidemic wave, until 
the present day Theio wvs not meioly a gradual with 
drawal Eastwards lasting nearly two hundied years, but 
the outbreaks which occuircd during that jionod, violent 
as some of them were, showed a constantly diminishing 
}»owcr of diffusion and an mci easing tendency to locahza 
tion The sudden reversal of that long process is there 
fore a very remarkable occurrence Emerging from the 
remote endemic conties to which it had retreated, plague 
has once more taken its place among the zymotic diseases 
with which Western communities have to reckon, and 
that which has for more than a century been little more 
than a name and a tradition has become the familiar 
ob]ect of investigation, earned on with all the ardoui 
and all tlTo resources of modem science In what follows 
an attempt will lx made to summarize the facts and 
indicate the conclusions to be drawn from recent ox 
ponence 

Difitmon — At the outset it is characteristic of this 
subtle disorder that the present j)andemic diffusion cannot 
be traced with certainty to a dohnito time or j)lace of 
origin Herein it differs notably from other exotic diseases 
hable to similar diffusion For instance, the last visitation 
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of cholera could bo traced clearly and definitely to a 
{K)int of origin in northern India in the spring ot 1892, 
and could 1^ followed thence step by step in its march 
Westwards (bee ( 'holAi \ ) Similarly, though not with 
Cipial j)rccision, the last wave of mttuenza was shown 
to ha\( Ktaited from central Asia in the spring of 1889, 
to have travelled thiough Luioi>e from east to west, to 
hi\t l)r 4 u (arriod thence across the sea to America and 
th \nti]KMlcs, until it eventually invaded every inhabited 
pait ot the globe (bee Inkluen/a ) In both cases no 
doubt remains that the all important moans of dissemma 
lion IS human intercourse The movements of {dague 
cannot Ini followed in the same way With regard to 
origin, several endemic centres aie now recognized in 
Asii iud \fnca, namely, (1) the district of Assyr m 
Viabii, on the easton shore of the lied Sea, (2) parts 
oi Ml so|)ottiinia and Persia, (3) the district of Oarwhal 
and Ivuniaon in the North West Provinces of India , 
(t) \unnan m China, (*)) last and Central Africa All 
these aio mentioned liy Dr Payne, with the exception 
ot the last, which was lecently disc overed by Dr Koch 
It ini hides the district ol Kisiba in German East Africa, 
and txtcnils into TTganda In applying the term 
“Liidemu centres” to these loialities, no very precise 
moaning tan lie attached to the word They are for 
the most pait so remote, and the information about them 
H(j sciiiity tliatoui knowledge is largely guesswork What 
we mean is that there is evidence to show that under 
\aiious names a disease identical with plague has been 
moio or less continuously prevalent for a number of 
years, but how long and how continuously is not known 
Whether any of them are permanent homes of plague 
the eviiUuco does not enable us to say They seem, at 
any latc, t(» have liarboured it since its disappearance 
fiom Em OJA, and jnobably further investigation would 
disclose a still wider prevalence For instance, there are 
good leasons for Ixdieving that the island of K4union 
lias boon subject, since 1H40 or thereabouts, to outbreaks 
undi i till name of lym])hangito iniectieuso,” an elegant 
ouphomism i hai actoi istically hronch In all the countries 
named, plague apjiears to behave very much as it used 
to do in hurojie from the time of the Black Death on 
waids That is to say, there are jienods of quiescence, with 
cpidemu outbreaks which attiact notice at irregular in 
ter>als Taking uj) the story at the point where Dr Payne 
leaves olf, we get the following list of countries in which 
])lague IS known to have been present in each year (Local 
(lovernnient Board’s llcixirts, 1898—99-1900) — 1880, 
^IpsojHitamia , 1881, Meso]X)tamia, Persia, and China, 
lh82, Persia and China, 1881, China 1884, China and 
India (as nui/uimari) , 1885, Persia, 1886, 1887, 1888, 
India (as mUuitnati) , 1889, Arabia, Persia, and China, 
1890, Vrabia, Persia, and China 1891, Arabia, Chino, 
ind India (as nia/iamat't) , 1892, MosojKitamia, Persia, 
(’Inna, Russia (in central Asia) 1893, Arabia, China, 
Russia, ind India (as maharruirt) , 1894, Arabia, China, 
and India (as nuifiavmm) y 1895, Arabia and China, 
189(>, Vrabia, Asia Minor, China, Japan, llussia, ancl 
India (Bombay), 1897, Arabia, China, Japan, India, 
llussia, and hast Africa, 1898, Arabia, Persia, China, 
Japan, llussia, l^^ist Africa, Madagascar, anc^ Vienna, 
1899, Vrabia, Ptrsio, China, Jajian, Mesopotamia, East 
Vine a, West \frica, Pliilippine Islands, Straits Settle- 
ments, Madagascai, Mauritius, RcSuiiion, Egypt, Enrojican 
Russia, Portugal, Sandwich Islands, New Caledonia, 
Pciiaguay, \rgentino, Biazil 1900, to the foregoing 
slioulcl ho added Turkey, \u8tralia, California, Mexico, 
and Glasgow, and in 1901, South Africa, 

This list 18 probably by no means exhaustive, but 
it sufticiently indicates in a summary fashion the extent 
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of that wave of diffusion which set in durmg the closing 
years of the 19th century and is still m progress. It 
did not fully gather way till 1896, when plaj^e appeared 
in Bombay, but our modern knowledge of the ^sease 
dates from 1894, when it attacked Hong Kong ind first 
presented itself to accurate observation From this point 
a more detailed account may be given Plague waa 
recognisted at Hong Kong in May 1894, and there can 
be little doubt that it was import^ from Canton, where 
a violent outbreak — said to have caused 100, OCX) deaths 
— was in progress a few months earlier, being part of 
an extensive wave of infection which is believed to have 
come originally out of the province of Yunnan, one of 
the recognized endemic centres, and to have invaded a 
large number of places in that part of China, including 
Fakhoi and other seaports Hong Kong was severely 
affected, and has never since been entirely free from 
plague In two intermediate years — 1895 and 1897 — 
very few coses were recorded, but more recently the 
epidemic has gathered force again The following table 
gives the cases and deaths in each of the six years 
1894-99 — 


Year 

Oases 

Deaths 

rase Mortality 

1894 

2833 

2550 

90 1)61 cent 

1805 

45 

36 

80 

1896 

1204 

1078 

8» 

1897 

21 

18 

85 , 

1898 

1820 

1175 

89 

1899 

1486 

1415 

95 „ 

Total 

6909 

6272 

90 7 jicr cent 


The excessively high rate of mortality is probably due 
in |>art to under statement of the number of cases Con- 
cealment IS practised by the Chinese, who are chiefly 
attacked, and it is easiei to conceal sickness than death 
Plague appears to have been equally persistent and 
destructive on the mainland in southern China during 
the period indicated, but no accurate details are available 
In 1897 the Portuguese settlements of Lappa and Macao 
weie invaded In addition to the provinces of Yunnan, 
Kwang SI, and Kwang tung m southern China, plague 
is reiKirtecl to have b^n present for several years in a 
district in Mongolia to the north of Peking, and distant 
about “ twelve days’ ride ” More recently several local- 
ities in Mongolia and Manchuria have been affected 
Formosa was attacked in 1896, and has suffered con- 
siderably in subsequent yeais, in 1899 the Japanese 
Government officially rejiorted 2633 cases, with 1974 
deaths Japan itself has had a certain amount of im- 
|K)rted plague, but not on a large scale Speaking 
generally, the disease has persisted and spread in the 
Far East since 1894, but precise information is lacking, 
except with regard to Hong Kong 

In 1896 plague apjDear^ in the city of Bombay It 
was certainly present in August, but was not recognized 
until 23rd September, and the diagnosis was not bacterio- 
logically confirmed until 1 3th October This fact should 
bo remembered when failure to recognize the disease on 
its first appearance occurs elsewhere The origin of the 
Bombay invasion is shrouded in obscurity It is not 
even known when or m what part of the city it began 
(Condon, The Bmihay Plague) Several theones have 
been put forward, but it seems useless to discuss con- 
jectures as to matters of fact m the absence of evidence 
Importation by sea from China is the theory which has 
met with most acceptance The native form of plague, 
known as moLhamarty is confined to the southern slopes 
of the Himalaya. It is desenbed by Dr Payne, whose 
account of pla^e in India begins with the epidemic of 
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1812-21, and may here be supplemented by some earlier 
references unearthed by the Bombay Gautteer (vol iv ) 
Ibn Batesta notices two destructive pestilences in the 
14th century, and Ferishta one in 1441, which he 
calls ta^un^ and describes as very unusual in India 
At the end of the Ibth century there was a jx^sti 
lence following a prolonged famine, and in the 17 th 
century two violent epidemics are recorded under the 
names ta'un and wdba In the second of these, which 
occurred in the Ahmedabad district of the Bombay 
Presidency in 1683-89, buboes are distinctly described 
In the 18th century several pestilences are recorded 
without description It is at least probable from these 
notes that even before the undoubted outbreak, which 
liegan in Cutch in 1812, India was no stranger to 
epidemic plague To return to Bombay and 1896 the 
infection spread gradually and slowly at first, but during 
the first three months of 1897 not only was the town 
of Bombay severely affected, but district after district 
in the presidency was attacked, notably Poona, Karachi, 
Clutch Mandvi, Bhiwandi, and Daman The numlier of 
cases and deaths reported in the presidency, exclusive 
of the city. 111 each year down to the end of 1899, was 
as follows — 


Year 

Oases 

Deaths 

Case Mortalii) 

18% 

867 

273 

74 8 per cent 

1897 

49,125 

86,797 

74 7 „ 

1898 

90,506 

68,061 

76 2 „ 

18% 

131,794 

101,485 

77 0 

Total 

271,792 

206,616 

75 8 iKT lent 


The t orrcsiKinding figures for Bombay city are — 


Year 

Cases 

Deaths 

r use Mortality 

1896 

2,580 

1,801 

71 1 i»er cent 

1897 

11,963 

10,232 

85 7 „ 

189K 

19,868 

18,160 

91 2 „ 

1899 

19,484 

15,830 

81 3 

Total 

58,840 

46,023 

85 1 pel cent 


The total for the presidency, including the city, in four 
ycais was 325,632 cases with 252,549 deaths in a popula 
turn of 26,960,421 (census of 1891) The |)opulation 
of the city is 821,764, but during the earlier plague 
])eriod large numbers fled, so that the foregoing figures 
do not give the true plague incidence according to popula 
tion Moreover, concealment was extensively practised, 
and there can be little doubt that the number of victims 
wis really much greater than the official returns indicate 
The most striking fact brought out by the tables given 
above is the large and steady increase year by year in 
the presidency, in spite of all efforts to arrest the spread 
of infection It has gone on since 1899, and it has 
not been confined to Bombay, but has extended over 
the whole of India In 1897 it had already jienetrated 
to Rajputana, the Punjab, the North West Provinces, 
and the Central Provinces In the following year Bengal, 
Madras, Haidarabad, and Mysore were invaded Not all 
these provinces suffered alike, but on the whole plague 
steadily strengthened its hold on India generally, and 
hardly relaxed it in any part The most noteworthy 
details available are as follow — Calcutta, mortality, 192 
in 1898, 2745 m 1899, 7449 in first half of 1900, Patna 
district, mortahty in first half of 1900, 17,674, Puiyab, 
mortality in 1898, 2049, Madras Presidency, mortality 
August 1898 to June 1900, 2892, Haidarabad, mortality 
in 1899, 4242 , Mysore, mortality 1898-99, 15,597 
Out of China and India plague has caused no great 
mortality in any of the countnes, enumerated above, in 
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which it has apjieared, with the exception perhaps of 
Arabia, about which very little is known But some of 
the outbreaks are interesting for oilier reasons, and require 
notice The first case is the singular occurrence of three 
deaths at Vienna in October 1898, undoubtedly octasioned 
by a laboratory accident The earliest victim was an 
attendant named Barisch, employed m the j>athological 
laboratory of the Vienna General Hospital, and tolrf off to 
look after the animals and bacteriological apparatus 
devoted to the investigation of plague, cultures of which 
had been brought from India by the medical commissioners 
sent by the Royal Academy of Science m 1897 Baiisch 
was drunk and out all night on 8th October, on 14th 
October he fell ill Plague was 8usi)ectod, but Dr Muller, 
who attended the man and had studied tlic disease in India, 
would not admit the diagnosis on clinical grounds, noi 
was It bacteriologically established until 19th October 
Barisch died on 18th October On the 20th one of the 
nurses, and on the 2l8t Dr Muller, fell ill Both died of 
pneumonic plague, from which also Barisch had un 
doubtedly suffered A second nurse and a sister of 
mercy had feverish attacks, but no further case occurred 
Barisch was shown to have been careless in the perfoim 
ance of his duties, and to have disregarded instructions , 
and the inference is that he convened the infection to his 
mouth, and so to the lungs, from the bacteriological 
sjjocimens or inoculated animals The melancholy incident 
illustrates several points of interest (1) the correctness 
of the bacterial theoiy of causation, and the identity of 
the bacillus pestts as the cause , (2) the infectious character 
of the pneumonic type of disease , (3) its high fatality , (4) 
the difficulty of diagnosis The next occurrence of special 
interest is the api^earanc e of plague in Portugal in 1 899,aftei 
an absence of more than 20C) years Its origin is shrouded 
in obscurity Ojxirto, the seat of the outbreak, had no 
connexion by sea with any place known to be infected, and 
all attempts to trace introduction ended m speculation 
or assumption The most probable theory was that 
soldiers returning home from infected Portuguese jiosses 
sions in the East brought it with them, but this does not 
explain the selection of Ojiorto and the escape of other 
places The earliest cases, according to retrosjiectne 
inquiry, occurred in Tune 1899, suspicions were aroused 
111 July, but the diagnosis was not established until 
August It was contended by some medical men that 
the disease had really been present long before , but this 
view was supported by no better evidence than the 
opinion held in the same cjuarters, but quite untenable, 
that it was not plague at all The conclusion reached, 
after careful investigation by Dr Jorge, the medical 
officer of health, that the commencement really dated 
from June, is confirmed by the fact that about that time 
the riverside labourers, who were first affected, began to 
notice an illness among themselves sufficiently novel to 
attract their attention and that of an English shijiowner, 
who from their description susj^ected plague Through 
him the suspicion was conveyed to the Medical Times and 
Gazettfy ill which the suggestion of plague at Oporto was 
made before any public mention of it in the town itself 
The outbreak never assumed largo proportions It gained 
ground by, degrees until October, after which it declined, 
and eventually ceased in Febniary 1900 No recru 
descence has been officially announced The number of 
cases recorded in a jiopulation of 150,000 was 310, with 
114 deaths, representing a case mortality of 36 7 per cent 
They were widely scattered about the town and outlying 
suburbs , but no further extension occurred, cxcejit some 
isolated cases at Braga, a town 35 miles distant, and one at 
Lisbon, in the jierson of the distinguished bacteriologist. 
Professor Camara Pestana, who contracted the disease in 
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making a jKivt /yioi tern at Ojiorto, and died in Lisbon The 
only other appearance of plague in Euroiie m 1899 was on 
the Volga. Three places wore affected, namely, Kolobovka 
and Krasnoyarsk, in the province of Astrakhan, and 
Samara, higher up the river All three outbreaks were 
small and limited, and no further extension took place 
A commission appointed by the Russian Government 
])ronotineed the disease to bo undoubtedly plague, and it 
&jj[iears to have Ijeen very fatal The origin was not 
ascertained 

The most interesting extensions of plague in 1 900 were 
tliose in Australia and Glasgow The following towns were 
atteetod in Australia — Sydney, in New South Wales, 
Adelaide, in South Australia, Mellxmrne, in Victoria, 
llrisbane, Rockhampton, Townsville, Cairns, and Ipswich, 
in Queensland , Fremantle, Perth, and Coolgardie, in 
West Australia Tn none of these, with the excejition 
of Sydney, did plague obtain a serious hold The total 
numlier of cases reported in Queensland ^as only 123, 
with 51 deaths In Sydney there woie JOl eases, with 
103 deaths, a ease mortality of 34 ix>i cent Ihe infection 
is Hupj»osod to havt lieen bi ought from ISoumea, in New 
(^iledonia, wliere it was present at the end of 1899, and 
the medical authorities believe that the lust ease, which 
occurred on 19th Tanuary, was roeognized The outbreak, 
which hardly reached epidemic jirojiortions, lasted aliout 
SIX months That in Glasgow was on a still smaller scale 
It began, so far as could bo ascertained, in August 1900, 
and during the two months it lasted there weie 14 cases 
and 15 deaths Once more the disease was not at first 
recognized, and its origin could not lie traced In 1901 
]>lague invaded South Africa, and obtained a distinct 
tooting both at Cajie Town and Port Llizabcth 33 h 
tc)tal number of cases down to July was 700, with 502 
deaths, the nuinbir of buiopoans attackeel was 196, with 
()8 deaths, the rest being natives, Malays, Indians, Chinese, 
ind negroes W ith i egai d to ( Ireat Britain, a few ship borm 
cases have been dealt with at ditieient ])oits from tune to 
tune since 1896, but evcijit at Glasgow the disease has 
nowhere obtained a footing on land 

Carnation — I’Jaguc is a s[Micific intectious lever, caused 
by the btuillm which was identified in 1894 b> 

ivitasato, and subseciuentl>, liut iiideiiendently, by Yeisin 
An account ot the organism will be found undei the heading 
of Patholoc y {Paiamtn Dimascs) It is found in the 
buboes in ordinary cast s, in the blood m the so called 
“ so])tiea3mic ” cases, and in the sjiutum ot pneumonic eases 
It may also bo jiresent in tlu ui me J*oHt inoi teni it is found 
in gieat abundance in the spleen and liver Nothing is 
known of its natural histc)i> outside the body, but on 
( ultivation it IS apt to undei go numcious involution foims 
Its jiresonce m a patient is regarded as positive diagnostic 
proof of plague but failuie to find oi to identify it does 
not possess an ocpial negative value and should not bo too 
loadily accejited, fen many instances aie lecoided in which 
exiicit obsiivers have only succeeded in demonstrating its 
presence aftei lepeated attemiits Ft is clear, fiom the 
extreme vaiiations in the sevorit} of the illness, that the 
losisting power ot individuals vanes gieatl> Accoiding 
to the Plague Koseaidi Committee of Bombay, the pic 
di8|)Osing causes aie “those leading to a low/r state of 
vitality,” of which insufficient food is piobably the most 
important Theie is no evidence that age, sex, oi race 
exercises a distinct jirodisjxising influence The largest 
incidence in Bombay was on joung adults, but then they 
are more numerous and moie exposed to infection, because 
they go about more, than the younger and the older 
Similarly, the comimrative immunity of Eiirojieans in the 
Fast may be explained by then different conditions of 
life It 18 doubtful whethei the distinction drawn 
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between peatiB minxn and majm* (see Dr Payne’s 

article) has a real setiological basis Very mild cases 
occurring in the course of an outbreak of typical plague 
may be explained by greater power of resistance in 
individuals, but the epidemic prevalence of a mild illness 
preceding the appearance of undoubted plague suggests 
some difference or modification of the exciting cause 
“It IS impossible,” wiites 8ir Richard Thome (Local 
Government Board Re [>ort, 1898-99), “to read the medical 
history of this disease in almost every part of the world 
without Ixung impressed with the froiiuency with which 
recognized plague has been preceded by ailments of such 
slight severity, involving some bubonic enlargement of 
glands and some use in lx>dy temjjerature, as to mask the 
real nature of the malady ” Considering the great 
im^Kirtaucc of ariestmg the spread of infection at the out 
set, and tlu implicit reliance placed ujicn bacteriological 
ciiteria, the aetiology of such antt cedent ailments deserves 
more attention than has hitherto been paid to it Of 
courst plague docs not stand alone in this losjicct 
Fpidcmic outbreaks of other diseases — foi instance, 
cholera, dqihthciia, and tjphoid fever — are often preceded 
and followed by the prevalence of mild illness of an allied 
tyjH and the true significance of this fact is one of the 
most imjiortant ]>ioblcm8 in epidemiology In plague, 
howovci, it is of sjiecial importance, on account of the 
)>oculiaily insidious manner in which this disease fastena 
itself ui)on a loiahty 

Tht pith by which the bacillus enteis the body has not 
btin satisfactoiily determined Tn pneumonic cases it is 
]nnumed to cntci by the air passages, and in bubonic 
i iscs by the skin, thiough some abrasion or crack The 
Bombay league Rescaich Committee, whose experience is 
uiiKiualled, say “In a numlier of instancts ])oints of 
ino( ulation weic found on the extremities of patients, from 
which plague cultun s were obtained, and in these cases 
buboes weie founel above the jiointof inoculation In the 
ma]oiity of instancis, howevei, no local indication could 
be found maikmg the iioint at which the inicrolie was 
impUntccl” From tlu fact that batilli aie hardly ever 
found 111 the blood of bubonic casi s, it may be inferred tliat 
they in ai rested by the lymjihatic glands next above the 
Si it ot inoculation, and that the fight — which is the illness 
— takers place largely in the bubo , in non buboiiK cases 
tluy aie not so arrested, and the fight takes ])lace in the 
gt neral f irculatory system oi in the lungs As might be 
iX|iccted fiom these considerations, the bubonic tyjie is 
vciy little infectious, while pneumonic coses are highly 
so, the jiatients no doubt chaiging the surrouncling 
itmosplurc by coughing Whether infection can 1x3 
introduced thiough the digestive tiact by infected food is 
doubtful Tlie bacillus is non resistant and easily killed 
by licit and germicide substances, particularly acids 
Little is known of its toxic action , only a weak toxin has 
been obtained fiom cultures Of the lov\er animals, mice, 
lats, guinea pigs, rabbits, scpiiirels, and monkeys are 
susceptible to the bacillus , horses, cattle, sheep, goats, 
pigs, dogs, and cats are more or less resistant, but cats and 
dogs have Ix'cn known to die of plague (0[3orto, Daman, 
Cutch and Poona) In the Gieat Plague of London they 
were lielieved to Carry the infection, and were killed in 
vast numbers The bacillus has been deinonstiated m the 
bodies of fleas, flies, bugs, and ants 

Clinical C/iaracfc }^ — One of the results of recent 
observation is the classification of plague eases under 
three heads, which have already been mentioned several 
times (1) bubonic, (2) pneumonic, (3) septicaemic 
(The wo^ “ jiesti ciemic ” is also used instead of “ aepti 
c»mic,” and though etymologically objectionable, it is 
otherwise better, as “septiceemic” already has a sjiecific 
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and quite different meaning) It should be understood 
that this classification is a clmical one, and that the 
second and third varieties are just as much plague as the 
first It IS necessary to say this, because a mislcadmg use 
of the word “ bubonic ” has given rise to the erroneous 
idea that true plague is necessarily bubonic, and that non 
bubonic types are a different disease altogether The 
word “plague” — or “pest,” which is the name used in 
other languages — had originally a general meaning, and 
may have required qualifications when applied to this 
jiarticular fever , but it has now become a specific label, and 
the prefix “ bubonic ” should be dropjied The illness varies 
wit^n the widest hmits, and exhibits all gradations of 
seventy, from a mere indisposition, which may jiass almost 
unnoticed, to an extreme violence, only equalled by the 
most violent forms of cholera. The mild cases are always 
bubonic, the other varieties are invariably severe, and 
almost always fatal Incubation is generally from four 
to six days, but it has been observed as short as thirty 
SIX hours and as long as ten days (Bombay Research 
Committee) Incubation, however, is so difficult a thing 
to determine that it is unwise to lay down any positive 
limit As a rule the onset is sudden and well marked 
^’he symptoms may be described under the headings given 
above (1) Bubonic cases constitute fully three-fourths 
of the whole, and the symptoms may therefore bo called 
typical In a well marked case there is usually an initial 
iigor — in children convulsions — followed by a rise of 
temperature, with vomiting, headache, giddiness, intolei 
ame to light, pain in eingastrium, back, and limbs, 
sleeplessness, a])athy, or delirium The headache is 
tlescribod as splitting , dehiium is of the busy tyjio, like 
delirium tremens The temiiorature vanes greatly , it is 
not usually high on the first day — from 101 to 101 — 
and may oven Ixj normal, but sometimes it rises rapidly to 
104 or 105* or even 107* F , a fall of two or thieo 
degrees on the second or third day has frociucntly been 
obsci ved The eyes are red and injected , the tongue is 
somewhat si\ollen, and at first covered with a thin white 
fur, except at the tip and edges, but later it is dry, and 
the fur yellow or brownish Prostration is marked 
Constiimtion is the rule at first, but diarrhcra may be 
present, and is a bad sign A characteristic symptom 
in severe cases is that the patient ajqiears dared and 
stupid, 18 thick in Hjxjech, and staggers The condition 
has often been mistaken for intoxication There is 
nothing, howevei, in all these symptoms positively 
distinctive of plague, unless it is already prevalent The 
really pathognomonic sign is the apix^arance of buboes or 
inflamed glands, which hapjiens early in the illness, 
usually on the second day, sometimes they are present 
fiom the outset, sometimes they cannot be detected before 
the third day, or even latei The commonest seat is the 
gioin, and next to that the axilla, the cervical, sub 
maxillary, and femoral glands are less frequently affected 
Sometimes the buboes are multiple and on both sides, but 
more commonly they are unilateral The pain is 
described as lancinating If left, they usually suppurate 
and open outwards by sloughing of the skin, but they 
may subside sjiontaneously, or remain hard and indurated 
Petechije occur over bulx^s or on the abdomen, but they 
arc not very common, except in fatal cases, when they 
appear shortly before death Boils and caibuncles are 
rare (2) Pneumonic plague was observed and described 
in many of the old epidemics, and particularly by two 
medical men. Dr Gilder and Dr Whyte, in the outbreak 
in Kathiawar in 1816, but its precise significance vas 
first recognized by Childe in Bombay He demonstrated 
the presence of the bacilli in the sputa, and showed that 
the inflammation in the lungs was set up by primary 
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plague infection. The pneumonia is usually lobular, the 
onset marked by rigors, with difficult and hurried breath 
ing, cough, and expectoration. The prostration is great 
and the course of the illness Vapid The bieathing 
becomes very hurried — forty to sixty respirations in the 
minute — and the face dusky The expectoration soon 
becomes A\atory and profuse, with little whitish specks, 
which contain great (juantitios of bacilli The tempera 
ture IS high and irregular The ])hysical signs are those Oi 
broncho pneumonia , adema ol the lungs so^ni su|)ervenes, 
and death occuis in three or foui days (3) In septi 
eacmic cases the symptoms are those of the bubonic tyjie, 
but more sevcio and without buboes Prostration and 
cerebral symptoms are i)articularly marked , tho tenq)era 
ture nses lapidly and veiy high The ]»aticnt may die 
comatose within twenty four hours, but more commonly 
death occurs on the seeond or third daj Recoveiy is 
very rare 

There is no reason for doubting that the disease described 
above is identical with the European plagues of the 14th 
and subsequent centuries It does not differ from them 
m its elmical features moie than epidemics of othei 
diseases are apt to vary at different times, or more than 
(an be accounted for by difference of handling The 
swellings and discolorations of the skin which jday so 
largo a })art in old descriptions would probably be equally 
striking now but for tho surgical treatment of buboes 
Similarly, the comparatively small destructiveness of 
modem plague, oven m India, may be explained by 
tho improved suiitary conditions and energetic measures 
dictated by modern knowledge Tho case mortality still 
remains exceedingly high The lowest recoidcd is 34 
j)er cent m Sydney, and the highest 95 ])ei cent at 
Hong Kong in 1899 During the first few weeks m 
Bombay it was calculated by Dr Viegas to bo as high 
as 99 i>er cent It is very much highei among Orientals 
than among Europeans In the Bombay hos])itals it was 
about 70 i^er cent among the former, and l)etwpen 10 
and 40 per cent among tho latter, which was much the 
same as m Ojxiito, Sydney, and Cains Town It apjxjars, 
therefore, that plague is less fatal to Euioix^ans than 
cholera The aveiago duiation of fatal tases is five or 
SIX days , in the House of (Correction at Byculla, where 
the exact period could lie well observed, it was five and a 
half days Patients who survive the tenth or twelfth 
day have a good chance of recovery Convalescence is 
usually prolonged Second attacks are rare, but have 
been known to occui 

DtcLgno8i8 — When jilague is prevalent in a locality, 
the diagnosis is easy m fairly well marked cases of the 
bulxmic tyjie, but less so in the other varieties When 
It 18 not prevalent the diagnosis is never easy, and in 
pneumonic and septic atmic cases it is impossible without 
ba( teriological assistance The earliest eases have hardly 
evei been even 8usi)ected at the time in any outbreak 
111 a fresh locality As the doctor who was called to 
the first cases in Glasgow said afterwards, “It never 
occurred to me that I was dealing with plague'*’ It very 
seldom does oecur to medical men in similar circum- 
stances, and not infrequently they eontinue to l>ebevo 
the disease, IS something else after full proof of its nature 
has been furnished This will show the difficulty of 
diagnosis when plague is a novelty In those cinum 
stances it may be taken at first for almost any fevei, 
particularly typhoid, or for veneieal disease or lymph 
angitis In plague countries the diseases with which it 
is most liable to be confounded aie malana, relapsing 
fo\er, and typhus, or broncho-pneumonia m pneumonic 
cases 

Treatment — The treatment of plague is still symptom- 
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atic The pointH requiring most attention are the cerebral 
symptoms — headache, sleeplessness, delirium, <fec — and 
the state of the hearty Alcohol and cardiac stimulants 
may be required to prevent heart failure Speaking 
generally, it is im^xirtant to preserve strength and guard 
against collapse Buboes should bo treat^ on ordinary 
surgical principles An antitoxic serum has been pre 
pared lirom horses by the Institut Pasteur in France, but 
Ifas not met with success The results in India obtained 
by British and various foreign observers were uniformly 
unfavourable, and the verdict of the Research Committee 
(1900) was that the serum had “ failed to influence favour 
ably the mortality among those attacked ” Success "was 
somewhat noisily claimed for an unproved method tried 
in Oporto, but the evidence is of little or no value Of 
142 rases treated, 21 died, while of 72 cases not treated, 
46 died, but the former were all hospital iiatients, anci 
included several convalescents and many cases of extreme 
mildness, whereas the non serum cases were treated at 
home or not at all, some being only discovered when 
death had made further concealment impossible More 
over, it 18 not known how many non serum cases there 
leally uere to furnish the 46 deaths, 72 was the number 
notified, but an unknown number was concealed, which 
might entirely alter the proportions Some light is thrown 
u[)on these curious statistics by the singular fact that 
the mortality was nearly twice as great among those serum 
lases which had the advantage of the treatment from 
the lieginning, as it was among those treated at a later 
stage of their illness and therefore under less favourable 
conditions There were 7 deaths in 31 full serum cases, 
and only 14 deaths in 111 part scrum cases The only 
[Kissible conclusion is either that the serum had an inguri 
ems effect, or that the statistics are valueless Another 
serum, prepared by Lustig and Galeotti, has not been 
successful 

Morind Anvatomy — (1) Bubonic cases A bubo is found 
to consist of a chain of enlarged glands, surrounded by 
a mass of engorged connective tissue, coagulated blood, 
itid serum Nearly all the lymphatic glands in the liody 
are a little swollen, but the lymphatic vessels show little 
<11 no change The spleen and liver are always enlarged, 
the former sometimes to twice or thrice its natural size 
The lungs are engorged and cedematous, and often show 
hicmorrhagos The kidneys aie enlargecl and congested 
The serous membranes show jjetechiie and ha3niorrhage8 
The right side of the heart is frequently dilated, with 
< lots in the cavities The heart muscle is normal, or soft 
and friable The substance of the brain, spinal cord, and 
iieive tranks is normal, but the membranes are engorged 
(2) Pneumonic coses Tlie lymphatic glands are hardly 
affected There is general engorgement and adema of 
the lungs, with pneumonic patches varying in size and 
irregularly distributed (3) Septicspmic eases Nearly 
all the lyini»hatie glands in the body are involved, and 
have a characteristic ap|>earancc They are enlarged to 
the si/e of an almond, rounded, firm, and pink, there 
18 some engorgement anci oedema on section the substance 
IS rather soft, and can be scraiied off with a knife The 
surrounding tissue is not engorged or oedomatous The 
description of the other organs given under /I) applies 
abo to (2) and (3) 

Di$»emi7uition — Given the bacillus, the questions arise, 
How 18 it disseminated and What are the conditions 
that favour its propagation 1 Only a very imiiorfect 
answer can bo given The ])eri>etual failure to trace 
introduction, even with apjuoximate precision, shows how 
obscure and secret the movements of this poison are 
Perhaps it is unscientific to assume introduction as a 
matter of course in all cases, but its appearance in places 
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where it has been unknown for centunes, and in others 
where it has never been known at all, combined uith 
the fact that seaports are the points of attack, is sufficient 
evidence to justify the assumption in general That it 
is conveyed from person to jierson is an undoubted fact, 
proved by innumerable cases, and tacitly implied by the 
word “ infectious,” which is universally allowed The sick 
are a source of danger and one means of dissemination, 
and, since the illness may be so slight as to pass unrecog 
nized, an obviously insidious one The ambulatory plague 
patient goes far to explain the spread of the disease without 
leaving any track But there is evidence that persons 
may carry the infection and give it to others without 
being ill at all themselves One such case occurred at 
Glasgow, and another at Oporto In the Glasgow case 
the wife of a laundryman emjdoyed in handling plague 
linen contracted the disease She was brought into con 
noxion with it in no other way, and there can he no 
doubt that she took it from her husband, though he was 
not ill at all himself The Ojiorto instance is still more 
conclusive Tivo little girls had plague at Argoncilhe, 
a suburb some miles from Oporto, and were the only 
cases which occurred in that place Their father was a 
riverside labourer, who lodged during the week in OjK)rto, 
but went home for Sunday He was not ill, but several 
cases of plague occurred in the house in which he lodged 
How the ixnson posses from one jiorson to another is 
less clear In pneumonic coses patients no doubt spread 
it around them by coughing, and others may take it up 
through the air passages or the skin , but even then the 
range of infection is small, and such cases are tompara 
tively rare In the vast majority of cases the bacilli are 
in the lymphatic or the circulatory system, and aerial 
convection, even for a short distance, seems highly improb 
able This view is borne out by the experience in hos 
jntals and with “ contacts,” which goes to show that with 
reasonable care and under fair conditions the risk of 
infection from ordinary plague patients is very small 
When jiersons live crowded together in close contact, and 
when they are careless with regaid to discharges of all 
kinds from patients, the risk is obviously much increased 
Discharges — vomited matters, sjiuta, urine, and faeces — 
are probably the media by which plague is chiefly spread 
from jierson to person They also contaminate clothing, 
which thus becomes another means of dissemination ca)) 
able of acting at a distance This is the most probable 
explanation of the two cases of indirect infection related 
above Failure to catch or induce plague from clothing 
that has been worn by plague patients proves nothing 
Huch clothing is not necessarily infectious, indeed, the 
probability is that it is not, unless contaminated by dis 
charges There is no evidence that merchandise and food 
stuffs are means of dissemination, and a great deal of 
evidence agamst such a theory, but suspicion has some 
times fallen on bakers’ shops Then we come to the lower 
animals Attention has been concentrated on rats, and 
some observers seem disposed to lay uixm them the whole 
blame for the propagation and spread of plague, which 
IS held to be essentially a rat borne disease Tins hyjio- 
thesis is in advance of the evidence, and not consistent with 
some of the facts The susceptibility of rats has been 
noted from remote times and in many countnes, particu 
larly in China, but it has never attracted so much attention 
as during the recent prevalence of plague From one 
place after another a groat mortality among rats was 
rejKirted, and the broad fact that they do die of plague is 
incontestable It is therefore easily intelligible that they 
may play an important part in multiplying and fixing 
the poison on a locality How they convey it to man 
18 less clear, for they seldom come in contact with human 
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beiziga. They may conceivably infect articles of food, 1 
but the weight of the evidence is all against the convey 
ance of plague by ingestion. Fleas have been suggested , I 
and that again is possible, for it has been shown that 
rat fleas will bite man, but it can hardly happen often 
enough to account for the incidence of plague Equally 
doubtful IS the part played by them in disseminating the 
disease to a distance Mortahty among rats is said to 
precede the appearance of human plague, but the evidence 
of this 18 always retrospective and of a very loose char 
acter The proof that rats migrate in large numbers to 
great distances is still more unsatisfactory We are told 
that “armies of rats” were seen migrating on sundry 
occasions, but we are not told who saw them, or what 
an “army of rats” is Such rhetorical language con 
demns itself The strongest evidence in favour of rat 
borne plague yet produced is the exiionence at Sydney, 
whore a careful investigation was made The conclusion 
reached by Dr Tidswell is that “there was no ground 
for even a suspicion that our epidemic was being main 
tamed by any process of direct contagion between man 
and man,” but that rats were the camera This seems 
to prove too much The inference is that infected rats 
are more dangerous to human beings than infected per 
sons, although the latter manufacture the poison on a 
much larger scale and come into far closer contact In 
Glasgow the experience was just the contrary Personal 
connexion was traced in every case, and rats excluded, 
there was no mortality among them, and of 300 caught 
and examined none had plague (Chalmers) Similarly, 
at Oporto personal connexion was traced in all the earlier 
cases , there was no mortality among rats, and no evidence 
to connect them with the outbreak (Jorge) Again, a 
comparison between rat-infested and rat free districts m 
Bombay showed a mucli higher incidence of plague in 
the latter A campaign against rats in Bombay, by which 
50,000 or 60,000 were killed in a short time, had no 
effect in checking the disease Plague rats have rarely been 
found in ships sailing from infected ports, and though 
millions of these animals must have been earned back 
wards and forwards from quay to quay bet^^een Hong 
Kong, Bombay, and the great Eurojiean ports, they have 
not brought the disease ashore The evidence, therefore, 
IS conflicting on the subject Perhaps a fair conclusion 
IS that rats are one of the means of disseminating plague , 
but it can exist without them, and be spread by other 
agencies According to the offlcial history of plague in 
India (Nathan), rats are “ certainly not so common a cause 
of infection as the sick person and his surroundings ” 
Very little light has been thrown on the conditions which 
favour the prevalence of plague Wo do not know why 
It has develojjed a diflusive activity of late years, nor 
why It has attacked some places and consistently passed 
by others, such as Singapore The words “dirt” and 
“ insanitary conditions ” are much used, but such general 
terms explain nothing Singapore, where plague has 
several times been introduced, lEiut never taken hold, is 
probably quite as dirty and insanitary as Hong Kong, 
and it IS pertinently remarked by the Bombay Keseareh 
Committee that hlth per m has but little influence, mas 
much as “there occurred in the House of Correction at 
BycuUa, wheie cleanliness is brought as near to perfection 
as IS attainable, an outbreak which exceeded in severity 
that m any of the filthy chmvh and tenements around ” 
Again, in Oporto there is an area which combines every 
possible sanitary defect — dense overcrowding, great poverty, 
no light, no air, no drainage, no scavenging, water brought 
m buckets Plague got into this quarter, but did not 
spread there, on the other hand, it appeared in other 
and vastly superior parts of the town. Yet m at least 
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one case neither the patient nor the “contacts” were 
removed, but were all shut up in one room with a scntiy 
at the door and another in the street The seasonal 
variations have been well marked and extremely regular 
m Bombay The disease begins to be active in late 
autumn or the commencement of winter, and leachts 
Its height m Februaiy or March, dying down m the 
summer Mr Baldwin Latham has made an elaborate 
exammation of the meteorological conditions, and moft 
particularly of the \apour tension, from which he draws 
the conclusion that the seasonal \aiiations aie due to 
exhalation from the ground Ills observations iie original 
and worth attention A simpler explanation is that the 
people live more indoors, and art so more exiKJsed to 
infection during the plague season I he cur\e shows 
two rises, one at tht beginning of winter ind the othei 
at the commencement of the monsoon, and at both these 
times the people are dnven indoors A broad sunty of 
the epidemiological facts suggests some general conclusions 
The outbreaks fall into two well defined groups (1) those 
in which the disease is destructive and i)eisi8ttnt, (2) 
those in which its effects are slight and tiansicnt In 
the former the poison clearly fastens on the localit>, and 
gradually increases its hold The place is infected, not 
merely the people in it, foi if they evacuate it, the 
disease soon ceases among them, and if they icturii in 
a short time, they aie again attacked Now the jxiiHon 
IS contained, as we have already seen, in the discharges 
from patients, and in such infected localities the standing 
conditions and the habits of the peojde combine to retain 
the discharges on the promises The floors, mostly of 
mud covered with dung, are fouled with spittle, vomit, 
and urine, and, l)eing seldom or never cleaned out, foster 
a gradual accumulation of poison, to which infected 
rats and the concealment of illness contribute ^Jhese 
are just the conditions which j)rc vailed in iHiiojie in 
the old plague days They do not pievail now in thosi 
“white countries” which ha\o been invaded but ha\t 
repelled the attack with comi)aratne case and little 
loss It may he concluded, with some confadonct 
from exixsriencc and theory alike, that localities wheic 
they do not jirevail may fail to keep plague out, but 
have very little to fear from it, except the disturbance 
of trade caused by the traditional terrors that still cling 
to the name 

Prevention — The print iples are the same as those 
which govern the j)revcntion of other infectious diseases 
“Sanitaiy cordons” and the like arc obsolete Inter 
national jirocedure is sujqiosed to be regulated by the 
Venice Convention of 1897, but that instrument has ne\ei 
lieen ratified, and it contains an o])tional daiise, which 
I allows countiios to do as they jilcasc with their own 
frontiers Excejit (jreat Britain and Germany, thty all 
retain quarantine in a more oi less stringent form at sea 
|K)rt8 It IS generally used as a system of local extortion 
imiiosed upon travellers and shipping According to the 
Venice Convention, ships are divided into (1) healthy, 
(2) 8U8]iectcd, (3) infected (1) Healthy are those free 
from plague throughout the voyage , (2) 8U8],)ected, those 
in which plague has occurred, but no fresh case within 
twelve da^s , (3) infected, those in which plague has 
occurred within twelve days Great Bntam relies on 
medical inspection, removal of sick or susiiected cases, and 
supervision of the healthy arriving on an infected shif) , 
infected clothing is burnt and infected ships disinfected 
The procedure is the same as for cholera, and it has been 
equally successful Ships jiassing through the Suez Canal 
are subject to similar insiiection , sick jiersons arc landed 
at Moses Wells, and susi^ected ones detained The risk of 
importing plague from India has been materially lessened 
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by medical inupection of outward bound ships at the 
pnncii>al ports This has been very thoroughly earned 
out at Bombay with good results In 1897 pilgnmages 
from India to the Hedjaz were prohibited. By the Venice 
Convention a number of articles of merchandise are classed 
as susceptible and liable to be refused admission, but the 
only ones which there is any reason to consider dangerous arc 
used clothing and rags A watch should be kept on rats at 
j)drts of arrival and on board shiiB from infected countries 

When plague is present m a place, the measures to bo 
taken are the usual ones for dealing witli infectious dis 
ease, with some additions The sick and suspected should 
Ijc rt moved in siiocial ambulances to an isolation hospital, 
their soiUd linen, tkc , should be burnt, and the piemises 
disinfected Corrosive sublimate in an acid solution is 
the iK^st disinfectant, but sulphuric acid, 1 in 250, is 
efticiont and c heajier Siisjiected cases should be bestowed 
in a siiecial isolated building until the diagnosis is fully 
determined “ Contacts should bo kept under observa 
tion liata should lie exterininated as far as |K)ssible 
The greaUsst < irc should be taken in dealing with the 
hospital linen and discharges fioiii patients Hospital 
stalls should he kept apart I no( illation with Haffkine’s 
prophylactic fluid slnnild l>o offeied to all jiersons willing 
to avail themselves of it It is esi3ecially desirable for 
hospital and ambulanic stalls to be inoculated This 
di iig IS prepared from stonli/ed cultures of plague bacillus 
Inoculation is harmless, and the results obtained in India 
]ustify a favourable opinion of its protective efficacy At 
Hubli, where neaily the whole ])opulation was inoculated 
between 11th May and J7th September 1898, the mean 
mortality among the inoculated was 1 1 jKjr cent , among 
the uninoculated 1 3 2 i>er cent At Daman the mortality 
was — inoculated Ifl iiet cent, uuinoculated 24 C jKr 
cent , at Dharwar — iiioculakd 1 2 iier cent, uninoculatcd 
5J[Krcent In all those cases the numbers dealt v\ith 
weie large and the test fair lor further statistics and 
details the loader is leftned to TJie Bombay Plague^ by 
Captain Condon (olhcial, 1900) Inoculation protects 
against attaik, and greatly modifies the illness when it 
fails to proto< t How long the protection lasts has not 
l^een determined, but it a[>|K)ars to he several months at 
least Evacuation of streets and whole villages has botn 
adopted in India with marketl success, but in Western 
( ouutries so drastic a measuio is haidly feasible and not 
likely to Ix) required 

llecont ox|jerieiu e g(X*M to show that plague is an e\ 
coodingly difficult disease to keep out altogether, but a vciy 
easy one to contiol under fairly good local conditions, and 
even under V>ad ones provided that it is not allowed to 
iin]>lant itself firmly m a locality When that hapjiens, it 
IS most difficult to eradicate oi confine Vigilance, there 
foie on the pait of medical men, and ])iomptnes8 on the 
part of the admiuistiativo authorities, are of the utmost 
importance Backed by them, the foregoing measures may 
l>o rc lied upon with ])orfect confidence to disjxise of plague 
quickly and eflectually Without them it is likely, m a 
favouiable sod, to defy all measures 

AuriiouiTiis CANrm 0<t 1900 — Chaimeks 

** Plague at OliiHgow Fpidim Sor fraiis \ol x\ — CoNDO^ 
Thr Bombay Playit^ (oHicial bornbay) — JoiuiF 'no Porto 

Latuavl Chtucal Conditiom A * ternary for PropageUwn and Spread 
of Plague — Uiuiof Low 28tli and 29th Annual Hejiorts to 
Lo( (d Govornniont Boanl, Modioal Supplement — Mont* nkgko 
Bulfonic Plague — N vtiian The Plague in India (official, Simla) 
— Rknnif Plaque at Canton — Robinson Plague at Hong 
Kong (Official Reports) —Sii adwft t ** Plague at Ojiorto, ’ hpidem 
Soc Trans vol xix N'uiefienth Cent im/t Nov 1899 -Simpson 
“ Plague, * Quatns I>utionary of Medicine (3rd ed ) — Tins well 
‘‘Plague at Sydney, Journal Sanitary Inst vol xxi — Wilson 
Plaifue at Hong Konq — Yfukin Annalcs de I Inshtuf Pasteur, 
1891-97 — Patuick Manson I ropvcal Diseases (a Sl) 
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Plftlnfl^ldp a city of Umon county, New Jersey, 
USA, 24 miles from New York, of which it is m great 
measure a residential suburb, and with which it is connected 
by the Central of New Jersey Railroad. It is regularly and 
beautifully laid out on a level site commanded by hills on 
the north west and south-^ast, is divided into four wards, 
and has all municipal improvements Population (1890), 
11,267, (1895), 18,629, (1900), 15,369, of whom 2733 
were foreign bom and 1450 negroes 

PlAllftriAnS- — In reviewing the work done by 
naturalists on this group of animals since the publication 
in 1885 of the article on them in the earlier volumes 
(ninth) edition of this Encyclopaedia, it will be necessary 
not only to notice the discovery of new forms and the 
XirogrosH towards a fuller anatomical knowledge of the 
different phases of life, but also to inquire how far later 
investigation of this class (Turbellana) has contributed to 
a solution of the ])res8ing modern problems of comparative 
physiology Ijastly, the views which are held as to the 
affinities of the group will be discussed 

Anatomical Discotfcry — Although there has been a 
steady stream of publications dealing with the descriptions 
of new forms of Polyclads, Triclads, and Ilhabdoccels, the 
advante m taxonomic and morphological knowledge has 
Ixxii most marked in the case of two groups, the “Tur 
liollaria Vcoela ” and the “ Land Plananans ” In the 
former the advance is a morphological one Comparat- 
ively httle 18 known of the specific variety of the Accela, 
and no doubt there still exists a wealth of undesenbed 
forms, as is shown by the discovery of such iiecuUar genera 
as Polyckemus (Mark, Festschrift/ Leuckaif, p 298), and 
th( jielagic Haplodiscus At present about a dozen species 
of 4coela are adeciuately known, and they have furnished 
the material for a monograph by von Graff {Tnrbellaria 
Aicela, Leipzig, 1891) which lias shed a new light on 
many vexed (luestions, such as tlie nature of the “ digestive 
parenchyma,” the nervous system, and the relations of the 
Accela to other Turbellana 

Von Graff has shown that the parenchyma assumes 
a simple, an intermediate, and a complex grade of struc 
tuie The simple parenchyma is seen in Monoporus It 
consists of a nucleated vacuolated syncytium, and contains 
active amoebocytes, which are probably the chief agents 
in digesting the food and in supplying it to the surrounding 
tissues In Amphiaenis the walls of the vacuoles assume 
a firmer consistency and give more stability to the paren 
chyma, while in Cmivoluta paradoxa the syncytium is 
dnisiblo into a central finely granular protojilasm and 
a jieripheral cellular parenchyma. The former is presum 
ably the digestive tract, while the latter is akeleto trophic 
in nature, and, in addition to many unspeeialized cells, con- 
tains the symbiotic brown structures, which are apparently 
unicellular alga. In fact, the absence of a gut is more 
apparent than real, and the anatomical study of known 
Acoela leads to the conclusion that from a common central 
syncytial mass those tracts have been developed to which 
in higher Turbellana we give the names endodermal gut and 
mesodermal parenchyma The embryological study of the 
Acoela has thrown no clear light on this subiect (see 
Georgoviteh, Aich Zool Exp ser in vol vil p 343) 

Another groat advance in the morphology of this inter- 
esting group has been the discovery of the nervous system 
This was first made in a convincing manner by Delage 
{Arch Zool Exp ser ii vol iv p 199) in 1886, and 
the details of the system are pretty fully described by 
von Graff in his monograph The “brain” is always 
placed anteriorly, and is composed of two pairs of ganglia. 
One of these supplies the otocyst and other sensory struc 
tures, and gives off the outer pair of longitudinal nerve 
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tracts which course dovtn the margin o! tlio bod> Tht | 
other pair of cerebral ganglia gues off an ad median and 
Si lateral jmir of tracts^ and these lorm a small meshed 
plexus m the body i^all 

The api>endix to von Graff s work on the Acala contains 
Haberlandt's account ol the nature of the grcoii cells in 
<'onvoluUi ^osLoffcnsis This animal when pist hatclnd 
contains no green cells, and it is said to die unless it 
<omes into contact with a gieen unieellulai alga (Georgo 
Mteh, lot cit ) These alga, form a definite assimilating 
tissue, and the Convoluim adopt a plantlikt mode of life 
The nature ot the brown, yellow, and j)uri»le stiuctures 
jii many other (holo/oie) Acala is at piesent unknown 
\ peculiaiity of this group which still holds good is the 
4 ntire absence of any excretory system of “ haine cells,'’ 
iiiid of canaliculi in connexion with them 

It IS to \ou Graff, igani, that we owe the magnificent 
work {Mo7io<p aphie d 1 uiMlana, 1899), dealing with 
the Land Planarians in i monographic and elaborately 
illustrated mannei, the outcome ol twenty live gears’ 
unwearied devotion to tin subjet t The sections dealing 
with the nervous system, scnsi oigans, and rt production 
<110 i)orhai>s the most noteworthy ilut the chapter and 
t ibles of distribution have tin greatest general inteiest, 
since they form the hrst ittcmpt on x sullieiently laige 
scale seriously to considei the distiibution of Land Plana 
suns and the mannei in wliidi it has come to pass One 
-ot the most salient fiets is the division of the family 
Gooplimde into two closely i elated sections Of these, 
4)ric, the more jnimitive, inhabits South Amciica, the 
other, Australia and New Zealand Another sti iking 
eonclusion is the eonti ist between Japan anel the lest 
ot the Pileaictic legions, and the almost complete' lestin 
turn of the family Bipaliidt to Madagaseai, Ce>lon, and 
Indo Malaya (me hiding Celebes) 

PhyR\ol(Xfil — The most noteworthy advance in iccent 
/oology has boon the broadening of its aims Zoological 
science is no longer eon tent me rely to desciibo tlm ini 
toniical tacts of a group, to discriminate its members, xnel 
to determine its elistubution anel de\elo])mcnt Such i 
lollection of facts foims the basis tor tmther investigation 
into the nature and influence of the laetors which elctei 
mine the development — sexual ind asexual — of the^ indi 
vidual , luto the influence of the enviionmeiit, orginit and 
inorganic, mtiinsu and extnnsie, in modifying meteilK)! 
jsm and repioductioii into < onip native physiology and 
pliylogony At present it must be admitted tliat although 
planarians arc veiy ])iomising subjeds loi reso«irch on 
these (piestions they have not been iitili/ed by workers 
MUi the first two piobloms Wo must theiefoie inepnre 
what light leseaicli has tin own u]H)n the oigans ol 
Planarians considered as stiuctures foi ciir>ing e>nt the 
Junctions of life What indie ations have wc is to the 
manner in which, ce/, the muscles ncives sucre tory 
•oigans — as we know them in their highly diftcicntiatcd 
sharactor in Arthropoda, Annelida, anel Mollusc a — have 
insen from the simple and }ot multi functional coire 
sponding tissuexs of the lower Inveitebrates'^ The evidence 
•of Planarians on this question may be exjieeted to be 
•especially valuable, since there is reason for believing 
tliat they foim a basal grou]>, intei mediate in a jihysio 
leigical sense between tlm Ceelenterates (including Gteno 
]>liores) and the segmented Chajtopoda 

As an indication of the intenncdiate eharaettr of Plananiins, 
Tcforenco may be made to tliei ncivous system In Co It literates 
Uns IS comjiosed of stdlato ganglion uelfs spoLially divdoiHHl in 
relation to the mustulature whcthci uto or endodermu These 
sells give off piotosscK which seno partly to connect them tJiUr sc 
and with the inuseles and skin Hut thes(» professes aiei equivalent 
1 here are no distinct nerv e fihrt s In the ganglion cells and their 
jiroeesses there is no known differentiation of nourolibnllic (Apathy, 


Milt Zool Slat Neap \ol xn pt iv , 1897) Even in Cteiio 
phores the grade ot Htuietuie remains as wo find it m medusae or 
hta anemones— simply a dithise>d plexus In Chatojiods, on the 
othei hand, the nervous 8;y stem nevei exhibits anastomosing gang 
hoii cells There isamaiked distiiietltm between the eonti al and 
the )K.iipheial jiaits The ganglion tells aie hugely confined to 
the ceil iral nervous sy ttui, and then pioeeshes aie of two kinds 
nerve fibies w hit h foun the j)tnph<!ial system and brandling out 
growths tiieiiropih ) toniimtl to the toie of tin Inain oi cord 
^ltU!ofih^llh^, ait ttuiiid both in tht hotly of the cell in its 
pioetsses A ucurojah is estahlislnsl which seems to be the rejpl 
St at ol refit \ at tioii the ganglion ( i Us bet oiuiiig t intus of trophic 
aitious Ihe tpustion now m Dots the lu rv ous system of Plana 
nans show how tlu dilh k ntiation ol tin st leimiits ot the nervous 
system in the higln i nivtitebiate bus taken plaeo from tin ( tdon 
lerato gaiiglionie plexus I lo sonn t xteiit it may he said to do so 
although wt aio not suflnn ntly mqiuinted with llie minute stiiu 
tuio ot the ganglion ( dls ef Ilauaimus to he able to state the 
oiigin of neuiopile uiiil inurofibiill i T Ik plan man in rvous system 
possesses siattored ganglion cells along tin coiiim of tin diuf paiietl 
tiatts-doisal lateial, and vtnhal and laigc multi and bipolar 
t ( 11s o( cm iienpheially in relation to the must Us and st nsory oigans 
(Monti, i/o// Su Ann Paiui.xol xviii No 21 181)7) InTndads 
ami Polytlads the brain is little more thin a thitktiung due to tho 
fusion ot tin so tracts at the anterior end and on tho vuitial surfatt 
Ihfit IS no dt ar St parntion hotwocn tiiitral and ptiipluial ])oiiious 
I In graduil lounatnm of nturojulai etiitres is seen in its ineeption 
W hat 18 }H rhajts still moit Kigiuticant of the until fit rcntiateel ton 
ditiun ol the in rvous siskin is its modi ot rtjjaialioii Afresh 
watei Planaiia tan hi divided into a fiw oi a gnat mimlxr of 
siiiill juttts, and caili ot tlnsi will logtinrate tin organs of tin 
tntim animal, ap])aiLntl so long as a small gioup of ginglion cells 
IS im Irnlid in tln< scvcittl pait (Moigan Anh f LiUvitklung 
vol Ml j» 284, 18US) JJut tho giovvth ol tlic luw ganglion tells, 
as ol soiiiL ot file ollnr tissius, is in)t dm to a iniiTtqilK ation ot 
prt existing dith initiate d tdls but lo teitain thnniits of the 
panndivma whidi have uin lined at an embiyonn phast and 
whnh 111 the sivnid poition givt iiso to ntw ganglnm tt Ils In 
sonn foiins ot I lanaiians as< xual upiodmtion in this way is a 
noi mat ]>h} sioh^gn al pi ot t ss 

Tins maikcd absciuc^ of “division of laboni ” m tlm 
idaniriin economy, is contrasted vvitli the moro complex 
ind cflicicnt mothamsmof Inghti Invertcbiatcs, is mam 
tested b> the otliii tissues, and in none more clcirly than 
in tlu eiidodenn In tlu Acala the lirst indication of 
a Hci>ai ation ind trinsfounce of tho many tunctiona of 
this tissue beconus ajiparent Put even in Inclads the 
gut still ])li>s mail} i)arts It tbgests, alwabs, and 

circulates tbo food It is parti illy a res]>natory organ 
It contains excietoiy iirodncts citlui in the form of 
gianulc s 01 in “ flame n 11s ” cinbcddf d in its walls (Gund i) 
Fheic IS some ennhncL (which le quires f on firmation) that 
tho ondodeim liiimshts the ovarits ainl testes Viewed 
fiom Hiuh a ph}sir)logical stand])oint, the J9 in mans ox 
hibit little advance on tlu Ca Icnicrate s, e\(e])t in the 
]ncseiKe of ducts (often of great eonqdcxit}) belonging lo 
the leprod active oigans 

— There remains for discussion tho chief 
pioblem with refeunei to this grouj) that moiphology sets 
itself to solve What au the athmtus of Planarians I To 
this question tluio are at present two m paiato anti irrocon 
cilable answers it is umvei sally eonceded that J’lanaiiana 
for n a n linral ind homogeneous subdivision of tho phylum 
IMityelmia 9 his being lUowed, att(m})ts have beesn 
matlo to solve tho [uohlcm of the origin of this phylum 
in difleinit wa}s, which may for convenience l>e distin 
guished as (1) the liochophoie hyi>othcsi8, (2) the Gastraa 
hypothesis Tho vuw that this ])hyluin is a degenerate 
outcome of moio highly organized, segmented Annelids 
IS not heio diseusseel 

Tho Trochophoie hyivothosis is the oldest and most 
widely supjxirted of these, but m its latest and most 
detailed foim it is due to Hatschek {Lekrlmrh d Zoolotpe^ 
1891) Hatschek emphasizes tho occurrenc(3 of the trocho 
plioro larva in many Invertebrate phyla (for example, 
Mollusca, Cha.toi>oda, Polyzoa, and Rotifera), and believes 
it to leprcsent, not the larva of a common ancostoi, but 

S VII -- loo 
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the common ancestor itself (\i all invertebrates alx>vc ilio 
riananans, the Jtehinodei ms alone excepted , anda modili 
cation of this — the ]»rotrochula — is, Tlatschek holds, to bo 
< onsidored as the iKimt qf meeting of flat worms and all 
higher inveitebrates If we go faithei, and inquire what 
this pro tro( hula may be and how it arose, IJatschek’s 
ro[»ly woul<l be that it is a h> j^othetical organism repro 
seritod by thf stage m the devdopimnt of the trochophore 
before the foimation of the anus How it aiose is not 
dear Kleinenberg (ZnUih f Zool vol \liv 

]» 1, 18H7) held that the Troehophoro was a modified 
form of All diisa, while IJatsduk eompaud it to i 
l)y[»otheti( al dtcnophoie in whw lithe gonads and e\cn 
fory vossds had }>o( oino so[)arated from the stomach An<l 
he (onsidered that the apicil sensory plati, the me cnch^ 
mat oils muscuhitiiio and eetodeiime stomodiiim wereuiin 
par ible stimturcs in both Trodio])hoie and Ctcnofihoro 
llatschek condiides that ( ^tcinophoros, Idat^elinia and 
other Invert! br iU s (( \( ( [>t k chinoderms) h ivc a common 
ancestor whidi nsdnbhd a drodiophon Ian a Thf in 
geiiuity of zoologists has dtjvisod s( veral van ints of the Tro 
( hophore hypotlie us The (Tonojihore hy[)othesis of Lang 
(IHSi), will! h lus been t\tt Tided liy Willf y (189G), roaches 
much tin suiK ( ondusion, though with dilleiunccs of detail 
(see Bom no in Jiankeste.i s TtoaUm on Zoolotp/y vq\ ii , 

1 900) 1 n bfitli < uses the Polyclad Turbe liana aie assumed 

to be ane ostial to the i cm lining Planarians , but fremi von 
(liafPs woilv on the Aeiila there appeiis to ho strong 
groiinels fen doubting the validity of siieh an assum]itioii 
Both liypotlieseis are suggestive siioe iilitions, and will re- 
main so until wo have some princijilos of embryology by 
whidi their red value may be gingeel 

The (lastiLi hypothesis has been propouneled by von 
Oiafl on the basis ol his study of the Tuibollana Acoda 
“ 1 iiml,” he (Tnrinllai m vlccc/a, p 51), “that the 
remarkable ereatiiie ehseoveicd by P I Schultzo, and 
doseribeel by him as Truhophir (ulkcpruiR^ represents a 
precursor of the AceeU leuling straight to the (histneadt ” 
Triihophii lias hitheito only been lonnd in the marine 
afiuanum at (liaz It is a tlittened ameibifoim animal 
fiom 1 5 to 1 mm in gieiatest length iJorsally it is 
eovoiod with a seiuamous cpitlielium, ventrally with ciliated 
columnar colls Beneath this eiudormis is a thin layer 
of circular muscle fibie The eential jiart of the body 
IS composerl of a jtdly, secreted by mesenchymatous cells, 
and contains both doisovential muscle elements ami 
poculiai rcfnngeut coipusdes Fission is the only mode 
t)f reproductu)!! as yet known No neivous system nor 
otolith has been found The Cast i eacla fioni which von 
(IratF derives this Tmhoplar^ and through it the Acola, 
is an obscure group ot heteiogi neons and ])i oblomatical 
imnnbeis, ami thoie is miidi doubt as to its validity Ihe 
jiarasitie Dicyomids and Orthoiiectids foiia the greatei 
l»art of it some wi itei s add lidhpfn/^ema and Phy^t nuir ta, 
whidi others consider to bo abciiant sponges The only 
dull actor which those (lastraadi have in common is a 
conti il coie of niidoated tissue eovtied with an outei 
eiluiled one The y may, in f le t, bo compared to jdanula 
A moil intelligible eomiusion on the view that the 
Aceda arc the basil group of Planarians would be to 
consider them as Seulgwie k has clone ( 7'erf Bool of Zoology^ 
p 212, 189^) as “conniHting forms between darge In 
fusoiui and the higlu i in unals, m which the endoclermal 
])roto plasm, though without a continuous cavity, is 
partly differentiated into \ number of inqiortant organs ” 
It seems to the pre^sent water that this conception of 
the intimate relation of the endoderm to the parenchyma, 
and especially to the reproductive and nephndial organs, 
IS a very promising one, and < ijiablo of considerable 
extension The separation of the imronchyuna from the 
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endoderm may take place early m oeveiopment, in the 
form of mesoblastrcoUa ca|mblo of secreting vast massea 
of a gelatinous or semifluid matnx forming the soft 
pirenchyma analogous to the mesogloea of Calcntoratos , 
anel just as in Anthozoa ind Ctenophora the reproductive 
function and the function of excretion are largely the work 
of the endcxlorm colls, so in Tuibellana the endcxlerm 
appears to give use to the gonads (in Polyclads, Tnclads, 
anel Khabdocoels), and to excrete in the form of granules 
the greater part of the solid waste products, while the 
fluid ones are swept out by the nephndial canals Yet 
even those canals are often closely related to the endoderm 
colls, and Lang has shown in Gurula that the flame-cells 
maybe in, and foim part of, the endoderm If we furthei 
consider the giadiiii differentiation of the parenchyuna 
m the Aciela, the conclusion sooins probable that the 
endoderm in lurbellaria has by no means lost, or lost 
connexion with, the functions of reproduction and ex 
crotion, and that while it performs its characteristic work 
of digestion, it is still ( lose ly associated with the sexual 
and urojKnotie properties which wo connect with it in 
Ccelenterates Iroin the fact that the parenchyma (and 
its cont lined org ms) may remain m connexion with tht 
endoderm thieiugliout life (Ac eel i), or separate at a late 
})onod (larvx of Sfylochm ptlnhnm) or eaily m develoj) 
ment (many Polyclads), wo should expect to find, on a 
more extended basis of observation, that this cell layei 
exhibits in the Turbellaria that gradual different uitioii 
into a number of different organs to which Mr Sedgwick 
has alluded If thxt pioves to bo the case, the attemjet 
by JI itse hek (/oc fedlowed by Lankester (Ticaix&t 

on /oology^ vol ii , 1900), to claim the so called 
‘ ge m lative sacs ” of Plananaris as “ ceelomic ” m nature, 
and to include the Plityelmia among the Coelomatit 
(( (ilomocala), must be given up Thcic are at present 
no faets to suppoit it , and what facts there are as to the 
oiigin of leproductive and nephndial tissues seem to show 
tint theio is actually no cetlom at all, but that if it be 
desired to force the Pkityclmia into the “ Calomata,” the 
liranchos of the gut itself will have to be considered as 
a virtual e et lorn Foi this theic is no more pistification 
than in the cise of many CVelenterate s 
AuiHORiriKs- The literature on Planarians is ronveniently 
suniinarized m the article ** 1 1 it W onus * {Cambridge Baiurat 
Jlistonf Macniillan 1890) and in A Irealnr on /ooloq^f 
(edited by I Ray I ANKrsj Kit IKS Black 1901) Paitn 
‘ Platyhclniia and Mowoa * — lo these lists the following im 
portant papers should be added — IIfssk Wins Zool vol 

j\n 1897 ‘On the P>(s ol Planarians’) — D oiileu {Ibid 
M)1 IxAin 1900 “On Ceitain Parasitic Khabdocrels ) — Ane# 
T Ol B {(^om para til r Phystologif of thi* Brain Murray 1901 
Oil the Nervous System and Kesponso to Stimulation’ ) 

(f W Ca) 

Planquette, Robert (1850 ), French 

musical comjKiscr, was born in Pans, 21st July 1850, and 
was educated at the Cemservatoiro While little mon 
than a boy he wrote iiumtroua songs and operettas foi 
(af6 concerts, and sprang into fxmt as the composer of 
/cs ClocheR de VorneviUe (Pans, 1877 , London, 1878) 
111 this jiopular work he showed a fertile if somewhat 
(oinmonplace vein of melody, which won instant recog 
nitiou There is liesidts in Ins music a touch of romantic 
feeling, which, had ho cxrcd to cultivate it, would have 
jdacc (1 him far above contemporary writers of opira houffr 
Unfortunatedy, he did little but repeat the formula which 
originally brought him reputation Le Chevalier Gaston y 
his next work, was jiroduced in 1879 with little success 
In 1880 came Les YdUgeurs du 927wc, which had a long 
run in London m 1887 as The Old Guards and La Can 
tmihcy which was translated into English as NectwrvMy 
though never produced Tn 1882 Planquette’s Rip van 
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WinJde was produced in London, being subsequently given 
in Pans as Bip^ in both casts \iith remarkable success 
The libretto, an adaptation by H B Farnie of \\ ashington 
Irving’s famous tale, brought out i^hat was best in Plan 
quetto’s talent In Rip van ]\%nkle there is a note of 
tenderness and even oi jiathos such os is rarcl} heard 
III \sork8 of this kind In 1884 the jihcnomonon of an 
ojiora by a French comi>oscr being produced in London 
jireviously to being heard in Pans was repeated in Rdl 
(y^wynm In this work Planquctto leachod the highest 
point of hia achievement His score was carefully written, 
and some of the concerted music was excellent It sufTered 
fiom being allied to a libretto of more than ordinary 
inanity and inconac^quem e Nell Gwynne was tilerably 
successful in London, though it failed corai>lotely whin 
]>ioduccd in Pans as La Fnmesse Colonilnne Bell 
Guytim was followed by la CrenwMhre (Pans, 1885), 
Suitonf (Pans, 1887, London, as Paul Jones, 1889), and 
Co 2 )tou} Thdlse (London 1887) A change in popular 
tiste banished French cyoa a houffe from the London stage 
dining the lost decade of tin 19th century, its jdaco 
bting taken by so called musical comedy of home manu 
fac turo, ind none of I’lanquottc’s later works found then 
wa) across the Channel The most successful of his more 
recent jiroductions ha\e been La Cocarde Tricolore (Pans, 
189J), Le Tahsman (Pans, 1892), Panurge (Pans, 1895), 
ind ManC telle QaaVsous (Pans, 1897) Planquotte is 
more gifted iiatiii ally than any WTiter of opoa houjje of 
his tinu His melodies are always fluent, and often 
original, but the workmanship of manv of his operas 
sutlers from the fact that he apjiears to aim at nothing but 
popularity of the most transient description 

PlASOnCidf a town of S]niin, province of Cacercs, 
on the right bank of the nvir Jerto It his some trade 
in agricultural products and Jive stock, and the local 
industrus are unimportant It is still interesting on 
account of its churches and convents, and as the highroad 
to the monistery of \usto (St Just), where Charles V 
u tirtd and died Population (1877), 7090 , (1897), 8351 

Pla.te Riveti or Kio df la Plata, a funnel shaped 
estuary, on the east side of South America extending 
wt st-north west from the sea about 170 miles Its ex 
tnmo breadth at its mouth is 138 miks It narrows 
quitkly to 57 miles at Montevideo, and at its head, where 
it iecciv( s the united Parand and Uruguay rivers, its width 
IS ibout 25 miles Its northern or Urugua}an shore is 
somewhat chvattd and rocky, while the southern or 
Buenos Aiiean shore is vciy low, and much of it has a 
toica rock e ip wlmli geiitl} dips under the river-bed 
The wliole estuary is veiy shallow, and m no place above 
Montevideo exceeds 30 feet in depth when the river is low 
The bottom generally consists of enormous banks of sand 
covered with from 10 to 20 feet of water, and theie is a 
continuous and intricate channel, of about 22 foot depth 
oril^, to within 14 miles of the port of Buenos Aires 
niie remaining distance has a depth of 18 feet in the 
uncertain cluimeL At times, however, the river is so 
low that for three or four days together carts can drno 
out a distance of three miles or more from the shore 
Azara says that “in 1795 the water fell so much in a 
calm day, that for three leagues out the shore was 
exiKised, remaining so a whole day ” The Plata is simply 
the estuarine rocejitacle of two mighty streams, the 
Uruguay and Parand, which dram the Plata basin This 
has an area of 1,198,000 square miles, or over two and 
one half times that of the Pacific slope of the Andes, and 
comprises the most fertile, healthiest, and best part of 
Brazil, a largo }x>rtion of the Argentine Bcpublic, the 


whole of Paraguay and south eastern Bolivia, and most 
of Uruguay 

fho Liumi v\ n\Pi lins a length of about 1000 Many 

small sticams from tht western alopotot the Bm/ilim Serra do 
Mar mutt, in about 27 46' S, to loim this inci, 
vvhuh then, in imposing volume, flows west noil h 
westwards, serving as the boundaiy between the states 
of Santa Cathainui and Kio Grande do Sul, as far us 
^)2 W , near which it uioives a considnable tiibutaiy 
iioiii the noith calUd the lepiu (/ua^il Ihrougliout this section 
it iseniKhod b) ni iiiy umuu hti< ims, inostl) from the bi^bliuitlR 
which cross the state of Kio C,i uuk do Sul Iktwcui 27 68' and 
d4' S thice impoitant tnbntaries join it fiom the cast — th* 
Jpin gucuH, the Ibinu and tin Anyro, thi last King its mam 
aiflmut A few unini poi taut slit ims tuU i it liom Hk Aigentim 
juoMnecsofMisioncs, toiiuutcs, and futit Kios thi ( nahquayUnt 
being the laigtst 

Ihn Popiii gua/u was one of the limit btlween tlic j>ossessionK 
ot Portugal and bpaiu Its lowtr »ouisi is al>out 260 1 m t vvid< 
but liigliti up it nairows to about 20 feet and luii with great 
violence betwem high wooded banks It is mivigabb toi canoes 
f u about 70 miles aljovo its mouth as fai as its tn si fall Tbr 
luoNegio has a delta of sovoial luit,e isl inds at its tonlbKiKt with 
tlio Uiiiguay Its htad waters art in the southcin ])art of Rio 
(fiaude (To Sul, but the main iiver bt longs entiicly to Hit state of 
UiuLuay, which it cuts midway in its loiiist from noith east to 
south west In route it ret cuts a numbei of eopious 

atlluciits and waters a most inviting ngion Its lower rcaclus 
aie navigable foi craft of modeiato draugJit 

1 lom the time the liiugiiay havis the toast rangt of Tbaril, it 
nins for a long distaiue through a btautiful open, hilly rountiy, 
but afterwaids tnltiH a loitst btlt of high 1 imis At 
the river Ptj»in p,iui7u it tin ns smith nly to tin south 
\V( t, and fonlinuts tins touise to its jiiiietion with the 
1 arami and 1 luta Ktar >iay Iknttis bl nnh s befou 
rt aching the Plata, it forms a great lake about 60 niihs long and 
from 4 to 6 milt s wide At Punta (lOida, wber< it th bom lies into 
the Plata it is only 1 mile to IJ mile witlo but is 90 ftit 
dtep Inom the Pepin giiii/u junction its banks arc Ingh and 
covered with forest ns far down as 27 ‘10' S , wheie the ru 1 1 is 2300* 
ittt wide and fiom 10 to 40 feit tktp I liinct its couise is through 
a smooth and gtnoially 0 }>tn, but occasionally bioktu, tountry 
but along the lower 100 niiks of its eastern sidt there aie 
jnctiirosqiie bills, from 100 to 600 hit high, tlivnkd by many 
iivuleU, wliith fertilize rub valleys bev end, while tlit Piitre Rich 
margin is low, monotonous and wooded The Vruguay is mutli 
obstructed by rocky buiieia lour niiks btlow its conflueint 
with the Pepin gin7u it his a cataract, aliout 8 milfs lo*iK with 
a total fall of 20 feet at low water fhe nver iimr the Pepin 
guaru IS 1550 hot wide, but about mile befon nacbing tht 
(ataraet its witlth is reduced to 600 feet Ahuig the cataract 
it is closed in bt tween high pi iniutous walls of hint k rock only 
70 hot apait Above I unta Goida 212 milts, is the Salto 
( raride, wbitb lias a length of 16 milts of lajuds the greatest 
single fall being 12 ftet and the difftiente of Jrvtl foj tlie entno 
length of the loels 25 feet These cioss tht river duigomilly, and 
dining floods all, exctpting a length of H mile of tlitni, are 
Mibmorgtd Nino miles below tlit Salto ( nmtlt is tht Salto 
( hico, which bus navigation dining six inoiitljs ol the year, but 
in flood time may be passtti in craft drawing 5 fett of water The 
Ihuguay can be uavigattd at all seasoiiK by vtssels of feet 
draught as far up is tin Salto Ghito, and of 1 1 ft it up to 1 aysandu 
foi a greater pait of the ytar Iray Ikiitos may be reatlied 
all tlio year round by any vessel tliat tan asttnd tlie 1 aranii 
Above the navigable lower iivci there is luuntli and mnoo naviga 
tioii for niiny bviiiduds of miles upon the nmin iitciy and ita 
biaiiches, between the rapids wlijtb art met with fiom time to time 
The Urugiiay has its annual floods, due to the laiiiH in its uppti 
basin They eornmenee at the einl of July ami continue to 
November, attaining their mnMmiim dining Stptomber and 
Ottobtr At the narrow plates tin river risi s as high as 30 fett 
but its aveidge rise is 10 ft (t It flows almost for its entire course 
over a rotky bed, gcneially of red sandstone, at times very coarst 
and then again of extremely fine conqiosition Ixtcpt m floods, 
it IS a dear water sticam, and even at its Ingbcst lovtl came** 
comTiarativ e)y little silt 

Ihc PAitANiC (the “Mother of the Sea ' m Guarani) drama a. 
vast area of southern Brazil It is formed by the tnuoii of the 
Pw Crandt and Parandhyha, and is about 1000 miles 
long from its extreme soui'co ui Goya? to its jiuiction 
with the Paraguay, and thence 600 more to tin Plata 
estuary Its average width for the latter length is 
from 1 to 3 miles Its Rio Grande branch descends 
fiom the slope of the Serra da Mantiqueira m the legion whert 
the orographic system of Brazil culminates near the peak t>r 
Itatiaia assu, almost in siglit of Rio de Janeiro It is al^t 680 
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tiiiles long, but only iiavigiblt tn the ett etches lietween the many 
nets, ialls, and lajiids >\huh interrupt Us legular flow Among 
its numeious iiflluciits, tin piinci|)al one is the Rio doB MorteHf 
using in the Serra Maiitupiuia It is 180 miles long, with two 
sdtions, ot a t ital of 120 nifios, which are navigable lor launches 
I ho inaiii branch of the I arana, the Parandhyba, rises in about 
K> 30' 8 , on the soiitlicin slopes ot the Pyrcncos mountamH, and 
(icccivc'H nuinctous tubiilaiics before its confluence with the Uio 
-<tiandc, neai which it is hiiicd by two cataiacts It drains a 
little knci.vn region ot (io}a/ and western Minas Gcracs, lying 
iip(,nthi immediate soutlic in watershed ot Bia/il 

Besides those nvcis, tin l^aruna has many long and powciful 
aifluents iiom the Bia/ilian states of SSLo Paulo and Parana, hut 
atsAvestern ones limited by tlu Sena Cayapu and the highlands 
which border north eastern Paiaguay, are not of ecjual imiKirtancc 
Most of them although obstiiietod by rapids, arc navigable loi 
(lauiK lies and eanooH Among the caste tn tiibutaries aie the JiUe^ 
the Paratul paiicma y foimcily known os the Ancmb;y, and the 
Jijuazd 

riio ovei 700 mihs long uses in the Serra Paranapieaba 

iiid flows in a iioitli west dun tiori With the nvti Paulo, it was 
the favourite route of thc< Scitinistas -i vplorcrs ami raide is ot 
Matto (ji rosso -although its eoiirse is broken by fifty tour lamds, 
end the lower river by two fills the Aiunhandava, 41 feet drop, 
end the Iteipuia, G'i fee t 

The J*atami iniiirina is iiboiit 000 miles long and rises m a 
Bamifieation of the Sena Paranapieabi wbic b overlooks the 
Atlantie Oteean Its gem ml eeiuise is noith west Irom the 
south it rccdves many impoitant tributaries, ami liorn the north 
about a He on ol alllin iits ill ol small veelmne It is navigable foi 
ji flist UK e ol only abemt iO mile s above its mouth, ami for its Avbolo 
■< oiuso it Ills so many obstim tions that it is useless for commoicial 

]MUpOSC s 

1 he Jijuazii also c ilhd flie Rio Ciiamlc de f urutiba, has its 
t^emiecs on the slopes of the Sena do Mar of Hia/il, and flows 
IK lily west through thick feiicsts along the lino of 2b S Its 
jiavigatiou IS elifhe ult even lot small eralt as it is full of roofs 
sapicls ami eataiacts Sixtem miles above its mouth is the 
magnilic e lit Salte> elel Igmi/ei sometimes called thoYietoiia Imll 
leoiind which canoes have to he tiaiis|H)rt( d 37 miles before quiet 
water IS rtae bed again Its mouth is about 800 tot wielo and 
tlie dceplli in niuliivei 40 bet I ho volume of wait i which the 
J„iia/u loieivcH lioni its hmi pnmipal hramhes ami nuniheihss 
small sti earns is lii,^( ami is the great nvei tumbles 197 feet 
over tlie Igiia/n fall into i wild goigc the scene is of imposing 
giandeur llu width of tlu falls measure el along their crest oi 
-edge, IS gj miles pait ol the iiver tales two leaps of about 100 
feet taeh hnl a poitiun ol it plunges clown the whole depth in 
iinhioken mass 

Llie 1 iiaiii at a point JS mih s above the mouth of the lute 
IS inbniipled by the falls ot llriihupongi, hut below those it has 
niiohstrm ted navigitioii for about 400 miles as fu 
^uouneot m 24 3 S when the 

Panni forms i I ike miles long and 2^ wide' piepara 

tory to huac hiiu the Vrri de Mhauuayu wliieh ihcio 
elisputces its lighted wa> It has torn a deep goige through tlu 
mountains foi a length of about 2 miles wluie it is cUvuled into 
'leveial e hanm Is filled with lupids and cataiacts It finallv 
gatluis us waters into a single volume, to ]diinge with frightful 
•velocity tliiemgli a long canon only about 200 feet wide Pioni 
Ihtsei sell ilhd fills ot (iiiaiia or ‘ Seto tjuedas as fir as its 
e oiifliu lu e with tlu Piiraguav nvoi, thei Paiani lias carved a 
emirrow heed through an immonso e ap of rod sandstone along 
whu h it snuetimcs flows with gieat lapiditv, oee asioiially being 
jiitei upteel by ebingeious naiiows unel 1 ipuls wlmre the banks 
111 some iliecs closes ill to a width of 1 »0 to bOO feet although 

elho a\e 11^(1 IS from 1200 te> 1000 feet At the' southeast 

iiighe of Pii 1,^11 ly the I’ariua is nre vented fiom continuing 
its luitiii il soiitluin course to the liver Uru^iny by the liigh 
lands vvhie h cioss the Aigintiiiee ptovimo ot Misiones and 

•c oniin t thoso ol Rio (traiuhv do Sul with the ( aa gua/ii lange oi 
Paiagui> llcii then tore it is turneel westwaids hut before 
<scapni fr Mil its gnat samislone bed it is obstruct ed by seveial 
loefs not iblv at tlu lapulsof Apip7e which arc the last he fore it 
joins tliK placid Pariguay 1 30 miles fartlur on Irom the Apipc 
lipids ilitie is a vast tiiaiigular spue at the feoiRli v\c stein 

c^oincr ol Piriguav hut Iittlev above sc i level, consisting of low, 
-sinely ground ami morisses at times floexled by the Paraguay 
liver 1 Ills (listiict united to the oejually enormous area occupied 
by the \hori lagoon and its suiioumiing morasses, in tho northern 
§nrt ol the Argentine piovnue of roiiiciitcs was piohably the 
sRlta of tho Paranii inei when it emptied into the ancient 
Panipoan Sea The F*aiani is ehargod with but little silt in 
s onqiarison with its much smallet atfluont, tho Paraguay althougli 
III flood it cArrieB a volume of water estimated to bcA ten times that 
of tho latter stream, and its width along tho noithem sandstone 
border of tho province of ( orricntes is from 3 to 9 niilea 
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Tho nver Papaouat, the mam affluent of the Paiaiid, rises m 
Matto Grosso, m the vioimty of the town of Diauiantino, about 

14 24' S It flows south wc stwards, as far as V ilia 
Maria, along the foot of tho high plateau which divides 
it from theChiyabd river to the cast, and then, turning 
southwaids soon reaches tho moi ass expansion of Xarayas, which 
it traveises for about 100 miles A few miles below Villa Maiia 
It iceeives an affluent from tho north west, tho Jaura, which lias 
its souicft nearly in contact with the head waters of the Guapore 
branch of the rivei Madeira Tho Cuyahd^ which is known as the 
Sio Louron 90 for 90 miles above its confluence with the Paraguay 
has Its souioos m 13 43 S , almost in touch with those ot tho 
lapajos branch of tho Amazon llie Cuyaba flows past thorn 
at a right angle, fiom noitli oast to south west, foi a distance of 
150 miles, and is only scjiaratcd fiom them by tho plateau iidge 
of Trombodor, which in ])laces is not 3 miles wide As it 
flows onwards it is cnlaigcd by a gitat number of minor streams, 
C8|jecially from tho iioitti west, until it ic aches tho spui of the 
gieat sandstone xilatcau, at the south eastern point of which the 
town of Ciiyaba is sPuatccl , thence it cnteis the upjKr inaigin ot 
the vast, swampy, and inunclated region between the iivci*s Paraguay 
and Sio Louren<,o Just below the point where it takes this lattei 
name it is 700 loctwidc Above the town of Cuyaba it is fiom 
150 to 400 feet wide ami may bc' navigated upstream by canoes 
for 160 miles but thoio aio many lapids The town may be 
leaeheel from the Paraguay iiv or, at low water, byciaft drawing 
18 inches Aeeoiding to tho observations of Glaiiss, Cuyaba is 
only 660 feet above sea level Irom tho junction ot the Sio 
Louien^o (01 Cuyaba) with tho iivor Paraguay, the lattc^r, now a 
^reat stream, moves sluggishly southwaieis spieading its vvatc'rs 
in the luiny season, foi hundiods ot miles to the light and left, as 
far south as 20 turning vast swamps into great lakes — in fact 
tevm]>oraiily restoiing the legion, loi thousands oi stpiaio miles, to 
its ancient lacustiiue condition 

On the west side of the upper Paraguay, between about 17 30 
ami 19 S, are several laige, shallow laqunaH or lakes which 
leeeivc the diainage of tho southein slopes of tliei 
( liit|uite)s sierras but represent mainly the south west * 

overflow of the vast moiass of \aiayas The principal p 
of those lakes namii),^ them fiom north to south aie * ^ 
tlu Obiialia tho (raiba Mandiou, and tho “Bahia do Casaios 
llu Oheiaba is the largest its margins aio conipUtely inundated 
at high watt! and the sunoutiding lands as fir as the eye can 
SCI ttie tree < ovc letl swamps and c n c ks t lioked with aejuatic pi iiits 
riic ( aiba IS tcmiuitod with tho nver Paraguay by a sliorl enno 
or c inal said to otic r 7 feet depth of vvntci in the chanml Tho 
total length of the lake vvhie h is in two unequal divisions, is 

11 miles, its greatest width is 5 milos and its maximum depth 

12 ftot— all at low vvatei It liiis long shtlving shores winch 
pRvont acLOsa to its m irgiiis, c xcept with cisft ot c xtrcmcly light 
diaught of w itcr Tho northern division of the lake belongs 
inintly to Brazil but tlu southern division about two thirds of 
its arci IS bisected from iioith to south by tho boundary line 
be twee n Bnzil and Bolivia, according to tho treaty ot 1867 It is 
in gieat ]>art surrounded by high gioiind and hills, but its southern 
(oist IS swampy and flooded during the rainy season 3 he west 
shore IS histone Here in 154 3 tlu rnnqut'itadorf Mai tine/ 
de Irala founded the “ Puerto do los Reyes with the liofie that it 
might become the port tor Peru and from I ake Gaiba several 
expeditions in Spanish colonial days, pcnetiaiml 500 milts 
leross the Clneo to the fiontic^r of tlu empire of the Incas At 
the Pueito de los Royes Bolivia laid out a town in Dtcembci 
1900, in the forlorn hope that tho “Port may seive as an 
outlet for that eomnieroially sutlocatid countrv, thcie hung no 
other oquilly good accessible point toi Bolivia on the Paiaguay 
liver Wist of and almost in contact with, tlu ( aiha is the 
smaller laqmui Gaiba Merim A little to tlu south of the Gaiba 

15 the shallow nnd useless Mandioro lake and it is prohablj con 
iKcted with it by a cano choked with weeds Still farther south is 
tho lake eillid the “Bahia ’ do Casares (Puerto Sum/), 19 S 
It IS too shillow to navigate excojit by craft diawing less than 
3 feet of water “Bihia Ncgra 20 10' S is an irregulai 
flooded region forming a group of large coimoctod lakes on tho 
west side of the Pai aguay nv c r They take tho drainage of the 
river Otucjuis, through tho sandy distiiet in which it is lost in its 
unsuccessful eflToit to reach tlie PaiagUHy As an outlet for the 
country to the west and 1101 tli of it the Bahia Istgra is valueless 

South of the *^ao Ijouren^o the fiist nver of impoitance which 
enters the Paraguay from the east is the Taquary about 19 S 
It uses in the Serra C a>apo on tho southern extension 
of the Matto Grosso tableland It is a river famous 
in tho history of the slave raiders from SSo Paulo m 
tho Iflth century South of this stream, about 60 
miles a considerable river, tho Mandeqo^ with many branches, 
draining a great area of extreme southern Matto Grosso, also 
flows into tho Paraguay and still farther south, near 21*, is tho 
tributary, which forms the boundary between Paraguay and 
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Brazilian Matto Giosso From northern to Roothem Paraguay 
the western drainage h1o|)C sends numerous short streams to swell 
the Paraguay hrom the west it has but few and very shoit 
tributaries until the nvtr PUcmtiayo is roachedf the countiy bting 
too flat and the soil too sandj and thiisty to allow any largo 
amount of water to flow to the great nvci 
The PiL(OMA\o 18 ot more im|)ortanco fiom its length than 
from its volume It uses among tlio Boh\iau Andes noith 
of Potosi and north wtst of Sucre, races down the 
Tm Pit- mountains to their base, crosses the Chaco plains, and 

commyo mto the liver Paraguay near Asuncion Nor 

does it receive any bianch of inii>ortauco until it i caches about 
>1 S , wheic it is joined from tne south west by the rnei Pdaya 
upon whit h Tupi/a, the most southerly city of Bolivia, is situated 
The Pelaya rises upon the lofty intei Andean plateau, and, taking 
an easterly coui'sc, saws its wayacioss the inland Andean tango 
turns nortliwaids nnd tlun eastwards to unite with the Pileoma^o 
winch it 18 said at least to ( <j[ual in \ oliiine Just below the juni tion 
18 the fall of GruaraiHtcndi, 23 loot high From this point to the 
mouth of the Pileoinayo tlie distance in a straight lino is 480 miles, 
although by tlu t ui v es ol the iivcr, whit h is extremely toi tuous 
it 18 about douhle that distance According to Stoim, who quotes 
ra))tam Baldrich, the nvci bifurcates at 21 S , but again 
betomea a single stream at 21 43, the light channel being the 
grimier in \ oliimc It is probable that botw cen 23 and 24 S it 
thiows oast south castwaifis tliiee great arms to the nvci Paraguay, 
the upper poitions of which have yet to bo explored, but the lower 
parts have been exaniiiied for 100 to 200 miles uj) fiom the 
1 araguay h numerating fiom noith to south, the} aie calhd the 
I speran/a, the Montehndo, and th( Maetl hrom 180 to 200 miles 
above its month the PileomaM) filteis thioiijf^h a >ast swamp about 
100 miles in diameter, throuLh which there is no puneij»al ehannol 
This swamp, or pcihaps shallow lagoon is piobably paitly drained 
by the river Confuse, whith rcaclios the Paiaguay betwoeii the 
Pileoinayo and Maeil A northern biaiuli ol tin Pilfonuyo, 
the l<ontana, the jiimlion bdiig at ‘21 00 S, is probably also 
a drainage outlet ol the same great swam]) 

hor the lirst 100 miles below the fall of Cuarapotendi the PiUo 
mayo is from 600 to 1000 feet wide but it so distributes its wultrs 
tliiough its many bifurcations, and loses so much from infiltr itioii 
and m swamps, and by evaporation irom the numorous lagoons it 
loims on either side ol lis course, tint its cliamicl is gieatly eon 
tiacUd before it readies the Paraguay It is possilile that its 
Moutelmdo outlet miy bo the mam liver hrom Sucre to tho 
Andean inaigin ot tho ( h teo a distance of about 3 >0 mile a by tbo 
liver, the fall is at least 8000 feet a sufhcicut iiidieaiion that 
its upper course is uscUss for purposes of navip^ation Ihc 
statements made by exjdouis legarding tbo Pileoinayo arc voiy 
confused 'I Ins is piobabl} due to tlm vvaiicUiing pi ojieiisitic s 
ol the liver and the imimnse aioas of countiy it overflows m 
flood time 

Ihe missionaries in fust ropoited the existenco of tbo 

Pileoinayo, vvliieli foi i long pc nod of time w is known as tho 
Aiaguiy The first cldimtci iiiformation rcgaiding its eouisc. was 
given by the expedition of Armenta y /mate wbu li clcac ended its 
valley by land toi i consulerublo distance in 1072 In 1721 
Patifioancl Rodiigiie/paitially explored it, and since then numorous 
attomj>ts have been made to test its navigability all of winch 
have iieeii failures and several of them have ended m disaster 
and loss of lift, so th it the Pile omayo now h is a sinistci lepiUation 
Ihe BruMLio river flows jiaralld to the Pile omayo, and elite is 
tho I’araguay a few miles ihove tlio jimetion ol this with tlio P nan i 
Its nun tious Kouuos aie on the caste in fi outage of 
. the iiilaiicl Andes, between the Bolivian town of 1 iii)i 
ermejo Argentine city of Jiquy Its most noitherly 

tributary is tho ban 1 oren/o, wliieli, altei being augmented by 
stveial small streams, takes tlie mime ot Juo fit Tarija Ilus, 
iiinniiig CAst, IS ill tuin swollen by several alllueiits and then 
taking a general south easltily eoiirso joins tlio Bermejo in 
22 60' S at a jionit called the Juntas do San Antonio Thence 
flowing southwards, tho Bermejo is onrielicd by m iny tributaries 
Irom tlio Andean gorges, and hnally in 23 60 S receives 
its mam affluent, the San hiancisco from tho south west Tlio 
latter his its soureo in about 22 30 S , and, under the name 
of Rio (Irando runs directly southwards, iii a deep, mountain 
valley, as far as Tujuy It then turns castvvaids for 60 mile's and 
IS then joined by the Lavayen from tho south west Iheso two 
streams form the ^S«?i Frannsco^ which from their junctum luns 
north eastwards to the Bermo)o 1 ho average width of tho San 
hrancisco is about 400 foot it is seldom over 2 feet deep and 
has many shoals and sandbanks From its june tion with the latter 
stream the Bermejo flows south eastwards to the Paraguay with 
an average width in its main channel of about 660 leet, although 
narrowing at times to 160 and even 100 In its course, however, it 
bifurcates and ramifies into many channels forming enormous 
islands, and frequently leaves old beds for new ones During floods 
it inundates immeuse areas of the flat Chaco country, fllling vast 


lagoons and swamps on both sichs ol the nver, which at suth 
turns liceomes of mdeluiablo width 
Since the LXjiloration of the Be limp) by Patifto in 1721 it bus 
often been oxaminod fiom its soiincis tn its mouth with a view tu 
aseoitiim its navigability Cajdaiii nige m 1864 iiid 1860 touml 
it impiac. tic able to ascend it ovci 1 16 miles, in the diy season 
with a little steamci drawing 2J Indies ol vvatci , but in flood 
time, ni DecomlKn I'^Tl, lit suetcHsUd, in 60 days in i coaching a 
point 720 miltw fioin its mouth, in the steamer Alpha 61 teot long 
and 30 me lies cU aught He aftc.rw ardn pi m ti ated anolhei*! 00 mile s. 

up stieam Tho loiintl vo}agc took a \c ir, owiiif^ to tho svfilt 
eunents, shoals, qnitksinds sings ind ialltn tins 

IhoSviADt) about 2 >0 miles south wist of and ajvpioMinatelv 
iiarallel to the Benue )o, is tlio only gnat tiilmtaiy which tlie 
Parana receives liom the wtst bdow its • ouJhiciicc with 
tho Paraguay Its ixtunio lusid w iti rs mo m tho J"® 
Argentine piovimc of Salti and tluv di iin a mufli 
bicxken Andean le^ion lying belwetn 21 ind 2o 10 S Tlic 
most westerly soiincs an tho nvns Smta Maua and C nl< hacjui 
which unite iic u the town ol Sm ( ulos ind lonii tho iivei 
( uadupas, which flows north cAstw uds until it meets the Ki«*- 
Anas wliidi has tolltdccl in a siu^lo aitci} vinous small 
afllueiits from the north and west H ivin,^ loi civecl ihc Anas, tin 
(luaehipis runs noith t istwaids about 60 miles and tlu ii it duingi s 
its mimo to tho Jurainento, which is nlauioel unlil the hm i 
readies Iho Chaco jiJaiiis at the Insi ol tho loot hills ol the Ancb s 
Hoio it becomes tlio balado, i name it juiscivcs loi Hit nmauuln 
of its couiso It joins tho Pmiiii ncai Santa he in 11 19 S 

and 60 -10 Irom the tinio tlio Siliclo haves tlic loot In IK 

it la/ily 1 iniblc s nc loss tho jilaiiis in i south easterh com wo, now 
m a single diauiid then dividing into sivcial lir me hos and fonii 
ing long islands and again ovtillowiiig to tho iigdit and left into 
gieat lagoons and svvanijis, somctinies to a width of 60 niilos In 
the diy sc ison it is i naiiow, ten tuous stieam, full ot shoils and 
sings At all tinu i it canics in niiiiicnso quaiitil} ol floating 
vegetation and tmiiks of trees which constantly lall liom its 
ciumbling hanks 1 \j»loicis ol tlu nvci iiidusivc ol ( aptain 
Page in 1866, daiiii that its lowii liali is navigable, but tlu 
mtuy clients wind i hive bteii madi to ulili/o it as i coniiiicicml 
louto h ivo all lesiiltcd in failuic I lu S d ido oc c ujne s the soutli 
viestern side ot i very level dcjmssiou 300 mihs icioss fiom 
south west to lioiih c ist and only 210 led aliovc tlie sea Alon,^ 
tho noith east side ol this diprcsKion unis the Kio Bi inu jo 

As tlu Pile omayo, the Beriiic )c>, and tlu Salado vvaneh i iboul tin 
countiy, (vei in sc iich of new chinnds they erode and tc ir aw iv 
great cpi anti ties ol thr Pamjioan niati ml, cJissolvi it into silt, and 

i )our it into the Piiiguay and Punii nvers Iho ingiiien 
\Ilesclu (stimates iliat “tlu soil ainiuilly subtiactid liom tlu 
tenitcny of the (liaio by tlu I < mu jo ilono ccpuils 6,100,000* 
cubic yaids 

South of tho Salado, tlui nvers Snhahlfo /Vn«cro and Scquiuht 


i irovido the water loi tlie cvijicnatuni fiom the gieit luliiul laki 
*c)iongos Tlie Vc/cc round Quarto stn mis unite and (iiij)ty mti^ 
tlu Pnana ue u Rosaiio with a i enisuh i ible volume ol watei 
The Qiiiulo, v\ith otliei sinill nvcis di ijiiiiig tlu soutluiii spins ol 
tho Coidoba um^c, arc absoibid by tlu tlnrsty Panijicaii nun i‘'S 
La Amaiga 

South of its eoiifliunce with tlu nver Piraguav the 16ii ni i 
washes the wcstein foot of a w nos e»l melstoiu blulls loi 30 miles 
Thence foi 210niilis llio hoidcinig bills aie about 81) 
feet high but lit oya the ccnnitr} is iliiiost on a It vd 
with tJu iivci Sen tlu hound ti\ line between 
Coiiiiiitis and 1 iitic Rios tlio b inks an very low cm pgraa^ 
both hides of the nvci, amlcontiiiiu so loi luaiJy 1()(> 
miles, but faitlui down loi 160 nnlcs the lellbink is niaigiiud 
as far as Diimmft, ])> a laiigt ol lulls lioiii 126 to 160 led liigli at 
times boldly use irjinl At 1 ) 11111*11111 tluv liend nihmd soiitli 
eustwaids lor iboul 60 miles md piobablv oiuc btndtitd an 
am II lit diainit 1 ol the nvci Irom 1 10 S to tho bead ot tlu 

Plata estuiry the vvesti rii bank ol tlu I iiana is u jnccijntous bJull 
of 1 eddish clay, vai}ing from 26 to 7 > In t above mean nvci level 
It is being gradually undermine cl md tumbles into the vvitn 
1)1 gn it blocks, adding to tho iiiniu list volume of silt vvindi tlu 
nvei caiius Aceoiding to Ramon I 1 st i ‘ tho lowest level ot tlio 
Piian i IS 111 Oe toller and Noveniboi mil, save an oec asicnial lieslu t 
it nmain^j stationarv until tho liegniuing of sunniui wlitn its 
vvateis eoiimiem e to use, leiohing tlu 11 maxminm about Ihc middle 
of Febiuaiy in the lower part ol tin 11 course ’ Flu diileToiuc 
between low and high nver is gc lu i ally about 12 feet, clt policing 
upon tho vailing cjuantity ot lains in Brazil and the nu ot 
tho Andean snows Below its jnndion with tlu Piraguay tin 
ParaiiA has an aveiage current of milts an hour, and tin 
nver varies m width from 1 to 3 miles at low vvatci but in 
floods it seems almost a eontmuouH lake, broach imig to 10 ami 
80 miles and burying many of its numerous islands and margnnir 
swamps under a vast shoot of watci, and obliterating its nnn> 
parallel lateral channels and mtneatc sy stems of coniieetiiig eanuLs 
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In tin middle Parana, from the mouth of the Iguazu to the 
tnouth of the Para^^uay nvei thert aic many iblands, some of thoni 
lid i ^y» ahovo the river From Paraguay 

to tlu tity ot Posttiio, islaiidn aie nuratrouH, many ol 
P«rsiM. feiuit ana and again hdow Hosario they soon 

in<ruiS( ill nunihei and si/o until thi Plata tstuary is uaclud 
In th( lowu Pai ina liny are mostly covtied with dtiiHo and 
h(uutiful vfgftatioij Honn times iiiiiit^ded with the blight ciimson 
ol the Stiho tier In Hood time the ujijai poitiun of the 
tio(s lailiig out ol watn they Iiavo the apjiearatn e of floating 
hh<stH Ihoii tin ri\(.i otUn makes wild work with its banks 
and builds up oi swdps awa^ uiiiiiL islands, leaving dun (haiimls 
lusttad Mouihis/ lu 1857, Keinhing lor two islands, the jKisitioii 
of wlinh Ilf linl h\fd m the pnvious yeai, lound in tlnir nlatc 25 
and 32 fut of water Pht lowir delta of the Paiana uolh not 
iihare in tin sl phenomena its islands and mam channels apjicai 
more lived Tliis niobtbly is due to tin Itsa elevatmn atlaintd 
by the wattrs iii flood turn ainl the nunnious luainlns whuh 
<li8tubute tin m into the Plata estuary Ihia must have extended, 
111 a veiy lu etit giologu il ]>eiiod, inland from its jncsdit head to 
at least 32 S , but the enoimons quantity of silt vvhieh the 
l^aiaiia ntdves horn its Paraguay aflludit and fioni the tiibutaries 
which ifa(h it fiom tlie Andes, has lilhd this length of about 
J520 mile^H with these iiiufldy isl unis, vvhn h lest upon a sandy bed 
of great ehqeth 

The frontage of line Par iiii dilti is 40 miles aeioss almost in a 
stiaight line from iioith tee south ihiough tins the liver finds 
„ , its way io tin 11 ita by e le ve n euitlets luge and small, 

1 #*//** the two junidpal oin s being the Parana guazu and the 
* ^ I'arana de las I ilmis 1 In front i„e is a lino of 
Tiiaiked regulaiitv elm jiiobably to thr eiirieiit ol the Uru 
guay nvei, wliieh euts aeross its lice and eanies the silt to the 
south west until if meets the euitllow ol the Piraiii de^ las 1 almas, 
whn h sweeps it south e ist along the Buenos Aiies shoie 

Iho mean flow fil the Mississippi river at New Oilcans is 675,000 

< uhie feet pd set ond ainl its flood mavirimm about 1,000 000 feet 
Ihe minimum ol tin Plata jiisl Buenos Aiios is 514 000 the 
inixiiuum 2 115 000 It m ly time fore be faiily assume d tliat tbo 
yeaily diselmigef ol the gie il North Amorieau rivoi is not supoiieir 
and may be luleiioi, to th it ol the Plata 

Ihe Paraii i is navi^^abh at all tiiiii i as fii iqi as tlio Suo 

I oureinp) nvei by eiaft eliawiijg 3 feet of witer, and to within 
i few miles ol Asuiniou, the eajutal of Paraguiy by \e.ss(ls 
4l] awing 9 hiet Ihe eity of Paiaiui may always be leached with 
a eliauglit ol 12, and Uosiiio with 15 feet ol water 

Ihe eornmenial ehvelopnnnt eif tin PI iLa liisin may lu 
eonveiinntly illustidted ]»y slatistns foi tin veur 1822, whuh 
^ marks the beigiiimiig of indejxuiddit lulo in its 

nqnibhe s , loi 1851 when the steiiiilint and the 
lailway fust beigaii to pliy a put in this (piarte r ot tin woild 
and in 1808 and ISOO as indu ituig appreviuiitf ly tin stite e»l 
atfaiis at tin einl e>l the 19tli eiiituiy In Buenos Ains foi 
<v\aiii[»le , tin Ion ign trade (entereul ainl « lenrexl) in 1 822 aggie gitt d 
107,170 tons in 18 »1 142,403 tons anflinl8y‘) 5 04t) M7 tfuis 
lln e ousting ami iivd liade ol the sime poit ineieased tiom 
150 711 tons lu 18 >1 to 1 flO5,08S tons iii 1809 But tikiiig into 
veoiuit all tin Aigditiiie })orts t ve e |)t theise vvhidi In to the 

south of the I lita time was for the siv ytais ending with 1800 

an annual average ol 11 000 000 loi the overseas eoinmene and 

II 000,000 tons loi the iivei and eoastiiig tradee On the eitlm eir 

Jioilhein, hank ol the btieuu the e hiel poit is Meuitenideo and its 
IfU 151,^11 f oinnnuf e im leised fnun an a^gieigate of 50 00 ) m 1822 lo 
150 000 tfUis in 1851 ami to 1 Oo9 870 tons in 1898 tlie nvor and 
dusting tiade having iimeased Irom 50 000 tons m 1822 to 
1 lO 000 tons in 1851 and te» 3 015 421 tons m 1898 The total 
ton igii tiade ot the 1 1 ita valley tlius imrcasdl fiom over 157,000 
bms 111 1822 to lie ally 18 100 000 tons m 1808-90 (c L C ) 

Plattsburc, 1 vilUge^ of New York USA, 

dipital of Clinton county, on tlio wtst shoii of Lake 
(diaiiiplain at the mouth of tho Saranac iivcr, at an 
altitude of 120 hot It is on the Delaware and Hudson 
luhoiel inel is the hi minus of the Cliahaugay rad load 
Its «ito IS live. I and its plan reguhii Its manufacturing 

< stablishiiunts include saw mills, pulp- nulls, ^fenmdius, 
anil madiinc sliofis ropulation (1890), 7010, (1900), 
84 34, of whom lO^il wtie feneignborn 


PlaittSinOUthi a city of Nebraska, USA, capital 
of Cass county, at tlu function of the Platte and the 
Missouri rivers, at ui altitude of 968 feet The city has 
ui irregular plan, with goeid water supply and sewer 
systems It is upon the Burlington and Missouri Kiver 
ind the Missouri Pacifae lailwavs, has a large trade in 


gram and cattle, and has the works of the Burlington 
and Missouri Biver railroad. Population (1880), 4176, 
(1890), 8392 , (1900), 4964, of whom 979 were foreign 
Iwirn 

Plauanp a town of Germany, on the Weisse Elster, 
21 miles south west of the town and in the circle of Zwickau, 
kingdom of Saxony , stations on the Leipzig-Hof, lleichen- 
bach-Eger, and Gera-Weischlitz railways The seat of a 
commercial and industrial chamber, Plauen has 3 chuiches, 
a Methodist chapel, a g> innasium, a builders*, an industrial, 
a commercial school, and other schools, and a seminar} 
for teachers Its iiuiustnes include cotton, carded woollen, 
pajier, twisting, embroidery, and other mills, many dye 
and bleaching works, leather, piano, iron safe, and other 
factories Population (1880), 35,082, ( 1890), 47,007 , 
(1900), 73,891 

Playfairp Lyon, istiiARON (I8i8-i898), was bom 
at Chunar, Bengal province, on 2 Ist May 1818 Me was 
sent to Lurojje by his father at an tally age, and leceived 
his first education at St Andiews Hubsequeutl y ho studied 
medieiue at Glasgow and Edinburgh A short visit to 
India (in 1837-38) was followed by his leturn to Luroixs 
to study chemistry, which had always atti acted him 
This he did at University College, London, and afterw irds 
under Lubig at Giessen, whtie he took his doctor’s 
degree At Lit big’s leepiest, Playfair tianslated into 
Liighsh the former’s wuik on the C/iemistry of Aqiiculture^ 
xnd rt])resented Liebig it a meeting of the Biitish Assoeia 
tion it G1 isgow Ihe outcome of his studies was his 
engigtmeiit in 1811 is (hernical maiiagei of the Piimiose 
punt woiks at Clithtioe, i ])ost which he held for rather 
more thin a yeir In 1841 he was eltcted hon professor 
of chemistiy to the Hoy il Institution ol Manchester, and 
soe>n afterw aids was appointed i membei of the llejyil 
(\)inmi8sion on the Heilth of lowiis a body whoso 
invtstigatious may bo said to liavt laid the foundations of 
modern s nutation In 1846 he was appointed chemist to 
the Geologic il Surve^y, and the nctfoiw iid was eonstantly 
employed by the public dtjurtimnts in matkis of suiitary 
anel ehemu il iiis] action He had ]>reviousIy been olkicel, 
and hid acceptiel, a piufessoiship of chemistry at Toionto , 
but the. u present itions oi his tnends, who had inteiLSted 
Sii llobort Petl in Jus fivour, luductd Jum to withdiaw 
his icct prance and rely on the certainty of a careei in 
bngland Tlu oppoitunitv of his life came with the 1861 
Exhibition of wJiieh ht was oni of tlu Special Commis 
sioners lor his services in this connexion he was made 
GB and liis work had the additional advantage of bring 
mg him into close jxrsonal eonucMon with the Prince 
Gonsoit, who appointed him Gentle man Uslicr in his 
liousehold Ht was selected to apjieunt tlie juiors for the 
J’xhibitiou of 1862, and was one of the English commis 
sioners it the Pins Exhibition of 1866, and again m 1878 
From 1866 to 1869 he was jirofessoi of chemistry at 
Fdmbnigh University, nnmbenng among his pupils the 
jiresent King and the late Duke of Edinburgh lu 1868 
he was elected to represent the Universities of Edmburgli 
and St Andrews in Paihament, and retained his scat till 
1885, from whuh date until 1892 he sat as member for 
Leeds In 1873 he was made Postmaste r Ge ne ral, and m 
the following year, after the dissolution of Parliament, was 
apjilied to by the incoming Tory Government to preside 
over a Commission to iiujuire into the working of the Civil 
Service Its report established a completely new system, 
which has ever since been officially known as the “ Playfair 
scheme” The return of Mr Gladstone to jiower in 1880 
afforded opportunity for Playfair to resume his interrupteel 
parliamentary career, and from that time until 1883 ho 
acted as Chairman of Committees during a iieriod when the 
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obstructive tactics of the Irish i)arty were at their height 
On his retirement from the jiost he was made K C H 
As illustrative of the many interests i\hich noi^ divided 
his time, may be mentioned his strong advocacy of the 
Vaccination Acts , his efforts on bt hall of the Tercentenary 
Commemoration of Edinburgh University in 1884, his 
presidency of the British Association in 1885 , his ajijKiint 
ment by Mr Gladstone in 188C to the olface of Vice 
President of the Council , his advocacy of medical reform 
and his work (as deputy chairman of the Couimissioners of 
the Great Exhibition) m connexion with Queen Victoria’s 
Jubilee m 1887 In 1892 he was cieated Baron Playfaii 
of St Andiews, and a little later was appointed Loid in 
Waiting to the Queen In 1895 he was given the G C B 
In spite of failing health, the last years of his life were 
full ot activity, one of his latest public acts bting his 
suggestion that Queen Victoria’s Diamond Jubilee of 1897 
should be commemorated by the completion of the South 
Kensington Museum He died m London, after a shoit 
illness, on 29th May 1898, and was buried at St Andicws 
Ho was throe times manied He was the author of v 
number of papers on scientific and social topics, a selection 
Irorn which he published in 1889 undei the tith of Sub)e(U 
of Social Wtlfaie A memoir of him by Sir VVemyss Held 
iipijeaied in 1899 (ic i? s ) 

PlevnAi or Plevfn, the ehuf town of a district in 
the principality of Bulgaiia, situated 85 miles north 
< ist of Sofia, on the Toutehinitza, an afllm nt of the 
Danube, md on the Sofia-Varna liailwa> (ojiened in 1899), 
wIhic a branch line jiassos north, 25 miles to Soinavit on 
the Danulx, where i new port his been foinied Aftei 
the captuie of the town by the Ilussiaus in 1877, it was 
foisaken almost entiiely by the Tuiks, and most of the 
moscpies ha\e gom to ruin, but, peo]>lt(l now mainly by 
Bulgarians, it has (juite recovered its inosiicnty, and his 
a large commeict. m cattli md wine A recently iiitio 
duced minufadoiy is that of sifes The ancient Turkish 
kanak is now used as tin piefeetuie of the depaitmeiit 
N’umorous luonununts have been ercchd by the Kussi xns 
and Bulgarians to the mcinoiy of those killed duiing the 
struggles foi its possession Population (1900), 18,709 

Plimsoll, Samuel (1821 18<J8), Bulish poh 
tician and social u former, was born at Biistol on 10th 
l^obruaiv 1821 Ltaving school at an early age, ho 
betaine a ckrk, and rose to be manager ot a Imwtry in 
Yorkslmt In 1853 ho endtavound to set up a business 
of his own in London is a (oal men hint The ventuu 
]>roved a failure, and Plimsoll was rediictd to destitution 
He has himself i elated how foi a time he lived m a common 
lodging house on 7s 9^d a week 9 his ex[3erience had a 
jirofound iiifluenee on Ins career He learnt to sympathize 
with the struggles of the pooi and when the success of his 
enterprise plactd him in possession of a competeiici, ho 
resolved to do\ote his leisure to the amelioration of their 
lot Ills efforts were directed moie especially agunst 
what were known as “cofhn ships” — unscaworthy and 
o\orloaded vessels, often hoivily insnied, in which an un 
scrupulous owner was allowed by the law of that time to 
iisk the lives of his crow Plimsoll cnteied Parliament as 
Liberal memlxjr for Derby in 1808, and endeavoured in 
vain to pass a Bill deahng with the subject In 1872 he 
published a work entitled Our Seamen, the sincerity and 
■deep feeling of which mad( a gre^it imi>ression throughout 
the country Though many of its statements were shown 
to be exaggerated or unfounded, enough remained to j>ro\o 
the crying need for reform Accordingly, on PlimsolPs 
motion in 1873, a Royal Commission was appointed, and in 
1875 a Government Bill was introduced, which Plimsoll, 
though regarding it as inadequate, resolved to accept On 


22nd July, the Premier, Disraeli, announted that the Bill 
would be dioj>ped Plimsoll lost his self ( untrol, ai)phod 
the tcim ** Mllmns ” to members of the House, and shook 
his fist in the Speakers face Disraeli imned that lie bo 
upumanded, but on the suggestion of Lord Hartiugtou 
agued to adjoin n the mattei foi a week to allow Plimsoll 
time foi lefieilion Iveutually Plimsoll made an ajiology 
9 he toiiiitr>, however, shaied his \ it w that the Bill Bael Ik tn 
stiflid by the piessure of Urn shipowners, and the popufar 
agitation foieed the Government to piss a Bill, whu li in the 
following ytai was ameiidtd into tlie Meiehant bhipping 
Act 9 his gave stringent powcis uf luspcvtion to the 
Boaiel of 9 1 leU , and made tlie okl abus< s imj)ossible The 
markthitmduates the limit to which a shij) maj be loaded 
is gtnerill} known as I'liinsoH’s maik VVith the passage 
of this Act I’limsoll s woik leadnd its (lima\ He w is 
leeleeted for Derby at the g< neial ek c tiun of 1880 by a 
giiit mijontj, but gave up his seat to Su W Haieouit, 
111 the btluf that the latte i, as Home Seeutar^, could 
advance the siilors’ inteiests more etleetivdy than any 
juivite number Though ottered a seat by some thirty 
e on sti tin Ileus, he did not rt eiitci the House, and siihsc 
epiently bic ime esti aiiged from the 1 ibei il leaders by what 
ho legiided as then bie leh of faith in negleitiiig the 
epiestioii of shij)ping lefoim He held foi some yeais the 
pusielency of tlu biilois’ and I m men’s Union, laised a 
furthei agitxtiuii, iiiaif'id by obvious exaggeration, about 
tlu honoisof the( ittle ships, and visited the United htatts 
with the ohjcit, m wlneh he pioved suciissful, of seeming 
th( adoption ot a less bittci tone tow aids Ingliiid in the 
historic il textbooks used in Ameiicaii schools Ho died 
at Folkestone on did June 1898 (u sv ) 

Ptock, a gove iiinient of Russiin Poland, bordering 
on Piussia, with an arc i ot 4200 scjuaic miles, and in 
1897 a ]>o]mlation of 550,819, of whom 278,104 were 
women, and 99,821 lived in towns It is divided into 
seven distiicts, of which the (hiiJ towns aie Pleiek {(jv), 
C’uchanow (10,004), Lijmo (0751), Mhiw i (11,449), 
Piasnysz (9130), By pm (0040), and burpue (8500) 9 he 

standaid of eelue itioii is very low ind m 1890 the 441 
schools wtie atUiulid by only 1 1,749 boys and 5180 girls 
Agiuulture IS the ni im occupation, tlu average annuil 
yield of tlu flops Ironi 1895 to 1899 being 1,141,000 
cwt of wheat, 3,252,000 ewt of lye, 852,000 cwl of 
oits, 405,000 cwt of baiJty, 0,04 S, 000 cwl ot ill ccicals, 
and 9,5 1 1 ,000 of jiotatoc s c (uisidi i ible quantities of giaiii 
lie eY]>oitccl Bcctioot is also cultivuted for the iiuiiiii 
facture cJ sngir, aud gaidening and bee keejang aic 
extensively engaged in foi mdustiiil puiposcs 99ie live 
block iiu hided m 1897, 90,000 horses, 213,000 horned 
( Ittle, and 193,000 sheep, diufly of mipiovcd breeds 
Iho aggregate outjmt of tlu fact ones — chiofly sugar 
works — was valued at only L 335,000 

Ptock, the capital of the iliove government, situated 
on the right bank of the ^ istiila, 172 feet above its level, 
32 miles from the Kutiio Kailw ly stitiou 9heie is con 
sickrablo navigation on the Vistula, giam, flour, wool, and 
beetroot being the chief items of expoit Coal, iiaphthi, 
salt, and fish are imported Population (1897), 27,071 

PloeSCif chief town of the dmtnct of Piahova, 
Rumani v, situated 18 miles from Bucharest, at the entrance 
of the valley of the Prahova, in a region which ls siiftici 
ently indicated by its name Ploesci {plumena, rainy) It 
18 the headquarters of a military division and scat of a 
court of first instance, and has a lyc^c, a S( hool of arts and 
ciafts, and a commercial school, and is besides an mi]K)i 
tant commercial centre, with numerous maikets and lairs 
It 18 likely to develop still further, as occupying one of the 
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ncliuit i)ctroleum l)eannj 5 di«trict» lu lluiiiama There is 
a large number of commercial and banking to-o|icrati\c 
wjcictios It containH niiictt-en churches, comi>n«ing one 
Homan Cathohe church and three synagogues, besides the 
Ohureh of Our Lady, constructed m 1740 by Matthew 
BasHiraba In the neigh Iw/urhood au the monastenes of 
J^argasoru, (Vangulu, Pcinlui, and Maigmeni ropulation 
(1900>4J,G«7 

Plumptre, Edward Hayes (I821-I891), 

> nghsh thocdogian and scholar, was born in London on btli 
August 1821 Becoming scholar of University College, 
Oxford, he graduated with a double tirst class in 1814, 
and m thej saniei year was elcetc-d fellow of Brasenose 
C'olhgc He was ordained m 1817, and was shortly after 
wards cloctod to the C'liair of Pistoril 'llicology at Kings 
Collogi, London In 1803 he was given i jire bcndal stall 
at St Paurs, and for the period from 1S0‘) to 1874 was 
a moml>cr of the (onnnittee apjKjinted by C^onvoe ition to 
revise the aiithori/ed veision of the Old Testament After 
successively liolding the livings of Pluckk) and Biiekkyin 
Kent, lie w is installed in 1881 is ])e in of Wells Dean 
i*lumptn was a rn in of grent \crsatilily, ho is known is 
thei translitoi of thei plays of Sojihoeles and ^Ischylus, 
and of the Divimi Comntefha of Dante Among his 
contributions to tlieologu il htcratuic may be menticmiel 
Frptmtton ot the Epi'^tha to thje Seven Chnr(h(» of A»ia 
(1877), Tin SptntH in Ptimn (188i), Th^e Book of Ptoverhs 
(whnh he aiinotated in the SjKaket s Cimnu ntm the 
Fir»t Thtce doyteh, the Ac/k, and tin Second of (\}}inthuin»y 
in Bislio]) Jdlieott’s Eun Testanunt (\)int)itntnri/y iinel 
J rfi oj JUnhop Ken (IS8G) He died on 1st lebiuuy 
1891 

PlymOUthi a munuipal, county (1888, extended 
1896), and yiai liamemtary boiemgh, and se ipoit eif i)e\on 
shire, England, J 11 mile s by rail weist south west of London, 
oil Plymouth Sound, which consists of the eontluoiiee ot 
the estuaiy of the 3 iiiiai on the west with tho estuai> ot 
the) Plyni on tho east With the townshiji of Steniohonse 
and the) boiough of l)ove)n[)ort, Plyinoutli cemstitutcs the 
aggregate “lliieo Towns” Tim munieipal iMUongh is 
distributed into It wards, unekr a mayoi, 14 aldeimen 
42 eouneillors, a leeoidei, town clerk, lU Bounded on 
tho S by a lino eonmeting Penleie and Wcmbuiy Point, 
the Sounel is 1 miles long tioni north to south and 2J to 
I miles broiel, covering at high w iti r 4300 acies Its 
inlets into the land on the north aie, from the e mt e nd 
westwards (1) (yatwatci, 200 lores with ae eommod ition 
for 1000 vessels, anchor ige chiefly ioi timber vessels and 
(oal hulks, it wis in 18S8 jirovideel with a new whaif ind 
hydriulie cianes, and a sinill bit ikwate r is lud acioss its 
entrinee 3'ho depth \aiies tioin 18 to 24 feet, and in 
1902 w IS ineiemsed thioughout to the gicatci dej)th 
(2) Sutton Pool, 90 fe et wnle it its t nti moo, with an au i 
of 27 aeies, asiibstantiil ]ctty, ind i graving be icli 100 feet 
long Tho Pool has be on conin e te el w ith the Clre at Western 
and South W cste in railways (1) Mill Bi> Outside it^ 
floitmg dock, 17 feet ne ips, is the tid il bisiri of 33 acres 
on its western side is an extension je tt\ At low water it 
aceommodites ships of 21 feet climght, free to aiiivo and 
disehai go at any time Tho griving dock, entered fioiii 
tho inner basin (M aeres), is IOI feet long* by 92 feeit 
wide, 80 foct width of entrance, and 22 feet depth of 
water at emliuiry spiing tides, as in tin floating basin 
( t) Stoneliouse Pool tho anchorage moie ])irtu ulaily of 
shi]>8 111 the timber trade, and with 22 to 21 feet at low 
w ater Now quays ha\ o Ikcmi consti ucte el, and tlmi o are two 
discharging berths (3) IIamoa7e , 4 miles long from Mount 
Edgeumbe to Saltash, the thoioiighly jirotoctcd liarbouiago 
of his Majesty’s ships “in ordinary ” hor 14 milos above 
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Dovonport tho Tmiar is navigable for small vessels Till 
1811 tho Sound was exposed to the brunt of the south- 
western gales In that year was completed, at a cost of 
million sterling, the Great Breakwater It stretches, 
an isolated mole of stones, 2J miles south of the Hoc, 360 
feet wide at the base, sloyang to 45 feet at tho top, 1700 
yards long, across the middle of the Sound, its two ends 
oi eants bent inwards at in angle of 120 degrees, au 
outlying bariier whieh has since secured to the entire 
Sound the safety of a liarbour Tho ojicn channels between 
breakwater and shore am on the west 4300 foct and on 
tho cast 2200 feet broad A lighthouse stands at the 
west end of tho bnakwitcr, a pyramidal beacon at the 
cist end 33ic s<hool board has 13 ordinary schools, 
3 cooking centres, 2 woodwork centres, tic , and the 
municipal, science, irt, and technical schools (1892) aro 
attended by 800 stiuh nts Other now buddings aro au 
Established ehuich, the Marino Biologic d Laboratory 
(1888), the Arm id i Akmorial (1888), a new Corn Ex- 
change, tho mirkct, rebuilt, a now fishinarkct, an ear and 
throat Imspital, i new wing to tho Devon and Cornwall 
Hosjutal, m onelowtd convalescent liomc, and the Mill 
Bay station ol the) Great Western Hallway 

A Jiiglily impeMtint Government st ition, Plymouth is. 
strongly loi tilled On the noith tho ehaiu of foits around 

tho three tt>vvns, stretching in Imrse shoo lino from the 
river rimai to the river Plym, is 14 miles long Tim 
(it idol it the eist end of tho Hoe commands the Citwatcr 
Strong foi title itious on Mount Wise command the entrance 
to Himoi/i lust insido the break w itor is one of the 
stiongest forts 111 tin vvoild Ihe ehanuil to tho oast of 
the hie ikw iter is fiuthei ])i(>tect(d l)y a granite battery at 
Bovjsand, nortli of wJiteh js i strong fort on Staddou 
Heights mel still tiithei nenth the foits ot Bellevue and 
St Aim Idle channel to the west ed the breakwater is 
piotecteel fiom the lin<l by (Swsanel IHtteiy 1 arthei 
north, on the vsest siek ot the Sounel, aie Pieklecoinlm 
lort ind i iris Bitteiy, Me stern King I ort and Fasterii 
KingBitteiy the twe> latte i on Stone house coast White 
siuel Biy, again, is guirded from the cf>ist by Pollawny 
Bittery ind Iiegintle lort Dr ike s Islanel is stiongly 
f Ol title d and gui isone d I iiej industiies of ]3ymouth in 
ehnk luge engine eiing ind shipbuilding vvoiks, large 
ixpoitiiig stile h, blue, ind blaek k lel f icteines two soi]»- 
fae tone s, Unneiies, distillenes, lie There iie threo daily 
luwspqieis 33ie le giste re el shipping at the ])e)rt lu 190CI 
vv IS 12 1 vessels of 33 317 tons, against 143 of 28,087 
tons in IsSS fn 1900, 2901 vessels of 884,918 tons 
enteieel is eonqiared with 1231 of 480,323 tons m 1888 
Ck uanees numUred 2902 ve)sselsof 811,322 terns m 1900, 
aseominred with JUG e)f 411,981 tons in 1888 The 
totil foreign inel eedonnl imports in 1900 weie valued 
at XI, 37 1,019, against £1,410,282 m 1888 The total 
e\]K)rts of meiehiiieliso of the ITmted Kingdom m 1900 
weio X13 1,991, igiinst XI 62,227 m 1888 \rca, 2370 
icies Pe)pulition (1891), 88,920, (1901), 107,509 
’The t<»wnshi]> of SioNJ iieiijs^, governed by an urban 
distrie t (ouned of i 3 rneinbe rs, is a western e eintinuation of 
Plymouth, se]>arateel by Stonohouso Pool from Devoiipoit, 
in the ])aihainent iry l)ore)ugh of which it is included A 
brielgc icross the Pool (oimects Stonehouso with Devonport 
higher up. Mill Budge ceinuicts Stonchou.se with Stoke 
Damerel A nav il and militaiy depGt, Stonehouso con 
tains tho Hoyil Williim Victualling \ard (14 acres), the- 
wostern part of which is apjiropriated to the naval ordnance 
depaitmcnt, with njmiring shops, armoury, *kc , maiine 
barracks with accommodation for 1500 men, a naval 
hospital (24 acres) , a town hall , and a theatre (1889), 
seating over 2000 jicrsons Area, 190 acres Populatioix 
(1881), 15,041 , (1901), 13,108 (c 8 ) 
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PlyiVIOIlthi a town of Massachusetts, USA, 
capital of Plymouth county, comprising 116 square miles 
of roiling country, dotted with ponds. The principal 
village horn the same name as the town, and is situated 
in the northern part, on Plymouth Harbour and on a 
branch of the New York, New Havtn, and Hartford Kail 
road It has an irregular plan, a go^ water supply and 
sewer systems, and varied manufactures Population of 
the town (1890), 7314, (1895), 7957, (1900), 9592, of 
\ihom 2274 were foreign born and 146 negroes 

Plymouth, a borough of Luzerne county, Penn 
sylvama, USA., on tht Susquehanna river, and on the 
Delaware, Lackawanna, and Western Kailroad, at an 
altitude of 535 feet It is in the anthracite coal region, 
and its mdustries are related to the mining and handhng 
of coal Population (1890), 9344, (1900), 13,649, of 
whom 4804 were foreign born 

Pnoumatic Despatch. — The system of pncu 
matic despatch tubes (for telegrams only) in use in the 
English Postal Department had in 1902 a total length of 
over 60 miles, laid underground, of which length 40 miles 
were in use in the London district There are also short 
tiilx3B, known as “ house tubes,” in use m most large odices , 
such tubes, which are worked either by power (in the case 
ot the head oftices) or by hand pumps, are from IJ to 
inches in diameter, and arc used for the puriwse of 
conveymg messages from one jiart of a telegraj)h instru 
ment-room to another, or from the instrument-room to the 
public counter The underground, or street,” tubes m 
London are chiefly incliLs in diameter, but there are 
also a numlier of ) inch tul)es iii use , those in the large 
provincial towns (Birmingham, Bradford, Cardiff, Glasgow, 
Gnmsby, Liverpool, Manchester, Leeds, and Newcastle) 
are 2^ inches in diameter, but in Dublin 1 1 inch tubes are 
t mployed. There are 50 street tubes in London, varying 
in length from 100 to 2000 ^ards (Central Office to the 
Houses of Parliament), and also 50 house tubes, the 
pumps for the whole system art worked by four 50 horse 
jKiwer steam engines At Cardiff and Leeds the pumps 
are driven by electric motor'5 

The “ carriers ” in all cases have gutta pcrcha bodies 
and are covered with felt, the front of the carrier lieing 
provided with a buffer or piston formed of 
* several discs of felt which exactly fit the tube , 

the message s arc i)r€wented from getting out of the carrier 
by the end being closed by an clastic band, which can be 
stretched sutticiently to allow the message forms to be 
l)ut m The 3 inch earners will hold 75 ordinary message 
forms, the 2\ inch earners 25 forms, and the 1 J inch earners 
Tubea forms The tubes are in all cases of lead, the 

J}-inch tubes weighing 8 lb jHjr foot run and 
being made in lengths of 28 feet they are enclosed in 
3 inch cast-iron pipes made in lengths of 9 feet 

Great eare ik exercised in making tin joints m the lead pipes 
Before the tube is placed in its trench a strong chain is passed 
through it, and a polished steel mandrel, 6 me hes long and slightly 
less m diameter than the diameter of the tube is heated and 
attached to the chain, and pushed half its length into the end of 
the tube already laid the new length of tube is then forced over 
the projecting end of the mandrel until the tube ends (which have 
Ijoen previously cut flat) butt perfectly together an ordinary 
plumber’s joint is then made By this means the tube is made 
perfectly air tight, and the mandrel keeps the surface of the tube 
under tne joint as smooth as at any other part of its length After 
the joint IS completed, the mandrel is drawn nut by the chain 
attached to it the next len^h is drawn on and the a1x>ve process 
repeated The tubes are laid about 2 feet below the surface of 
the ground 

The tubes radiate from the central to the branch offices, 
the principal offices having two tubes, one for inward ” and 
the other for outward ’’ traffic At the smaller offices both 


the inward and outward traffic is carried on through one 
tube The carriers are propelled in one direction (from 
the central oflico) by “pressure,” and drawn in 
the opposite diiection by “ vacuum,” the standard 
pressure and vacuum being 10 lb and 61 11) per sq in re 
spectively, which values give approximately the same sjieed 
The time of transit of a earner tliiough a tube when^,thc air 
pressure does not exceed 20 lb per sc^^uaie inch is given very an 
proximatoly by the tmpiiieal fo-iuula 
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where /= length of tul)e in yards cf =diamoUr of tube in inches 
P=eireetivo air pressure m |)ound8 ijcr square inch, transit time 
in seconds lor vacuum the formula is 

0082 5 _ /r" 

1- 284^/16 ^ 

where = effective vacuum in pounds pei squuio inch 

The horse |)ower required to propel a carrier is approximately, 
foi pressure — 

n P =( 674+ OOllP)^^’*'* , 

for vacuum ~ 

H P =(5 187-1 214\/l5~Frp;)Pj^^ 

lor a given transit time the actual horse power required is much 
less in the case of vamum than in the case of pressure working 
owing to the density of the air column moved Injing much less 
thus, for example, the transit time for 10 it) pressure is the same 
as for bj lt> vacuum, hut the boisc j)owcr required in the two cases 
18 as 1 83 to 1 A tube 1 mile long, 2J iiii In s in diameter, and 
worked at 1 0 lb j>ci s(paro me li jircssun , will have a transit time 
of 2| minutes and will theoretically require 3 86 horsepower to 
be ex|M)n(hd in working it, although actually 60 per (cnt more 
horse power than this must be allowed lor, owing to losses tlirough 
various lausc 8 The transit time for a 2^ inch tube is 16 per ( cnt 
more than for a 3 iiuh tube of the same length, when both are 
worked at the same j)rt88iire, hut the hoise power required is 60 
I)er cent less it is not advisable, therefore, to use a tube large i 
than is absolutely necessary to cairy the volume of tiaftu lequircd 

Tho somewhat complicated pattern of “double sluitc 
valve” originally used at the central stations has been 
superseded by a smipler form, known as the 
“D” box — so named from the shajic of ii» ing and 
crobs section This box is of cast iron, and is nceiving 
provided with a close fitting, brass framed, 
sliding lid with a glass panel This lid fits air tight, and 
closes the box after a earner has been inserted into the 
mouth of the tube, the latter enters at one end of the 
box and is there bell mouthed A supply pijie, to which 
18 connected a “ 3 way ” cock, is joined on to the box and 
allows communicdtion at will with eithc r the “ pressure ’ 
or “vacuum” mains, so that the ajqiaratus become h 
available for either sending (by pressure) oi leeeiving (bj 
vacuum) a carrui 

On the long tubes (ovei about 1000 yards) a modifif ation of tin 
“ D box in its simplest form is necessary , this modification 
consists in the addition of a * sltii o valve placed at a distance ol 
about 9 inches (? e rather more rlian the length of a earner) from 
the mouth of the tube This sluico valve, hj means of an intfr 
locking arrangement is 8t> connected with the sliding hd of the box 
that tho lid cannot be moved to the optn position unless the slunc 
valve has closed the tube, nor (an the sluice valve be opened unless 
the sliding hd is closed The object of this sluice valve is to pro 
vent the bac k rush of air which would take place mto the tube 
when the sliding lid is opened to take out a earner immediately on 
the arrival of the lattoi for although tho vacuum may be turned 
off by the 3 v^ay cock, yet owing to the m^eat length of the tube 
equilibrium docs not immediately take plat o in the latU r, and the 
back nish of air into the vacuum when the hd is opened to oxtia< t 
the earner will cause the latter to l)e dnven back into the tubt 
The sluice also prevents a similar but reverse, action from taking 
place when pressure working is being earned on As a nilo only 
one earner is despatched at a time and no second carrier is inserted 
in the tube until the arrival of the tiist one at the farther end is 
automatically signalled (by an eleetnc apparatus) to the despatch 
ing ofhee On some of the long tubes a earner, when it passes tht 
midway point on the tube, strikes a trigger and sends back an 
olectneal signal indicating its passage , on the receipt of this signal a 
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8c oond carrier may be deapatched Recently a signalling apnaratus 
whith by a clock movement actuates an inciicating hand and moves 
tlie latter to ** tube clear ’* a certain definite time (80 to 40 setonds) 
after a carrier has been insetted in the tube, has been introduced 
By this arrangement carriers can be despatched one after the other 
at comparatively short intervals of time, so that several carriers 
(separated by distinct intervals) may be travelling through the 
tube simultaneously It is necessary that the carriers be separated 
by a defnite interval, otherwise they tend to overtake one another 
and become jammed m the tube Although the stoppage of a 
( amer in a tube is of exceedingly raie occun'cnce, it does occasion 
ally take place, through pioks being dnven into the tube 
by workmen executmg repairs to gas or water pi|)es, but 
a*” locality of such a stoppage is easily detennined by 
la tuD99 ^ jjimple inspection along the route of the tube lu no 

< ase IS any special moans of testing for the locality fiom the central 
ofhco found necessary 

In America, tubes (of brass) iin to 8 inches in diameter are in 
U8< for the despatch of letters The system is that of Batcheller, 
and a total length of several miles is worked 

Rkkkkvkckh — QmercU Tost Offijce Technical Jnstruetionst X , 

Pneumatic Tubes , 9 Engineers Fear JSooI:, 1902 edition 

(h R K ) 

PnOUIflAtlC Tools* — The teim pneumatic tool 
iH a[)plied to a class of machine-shop appliances of recent 
origin, which have lieen develojicd chiefly in America, and, 
in the initial stagas, in the railway repair and maintenance 
woiks of that country This development was due to the 
]>rior existence in these works of means for compressing air 
The air brake is almost universally used on American 
tail ways, and in consecpienoe numbers of the air pumps 
which are fitted on the locomotives are always to be found 
m such works, either awaiting or having undergone repair 
In these circumstances, when an apparently useful 
application of compressed air was devised, it became a 
simple matter to lay the necessary pipes and connect 
one of the pumps for trial In many cases these pumps, 
in spite of their well known low efhcicncy, wore retained 
foi a considerable tune, several being combined in a 
battery , but when the economy of the new mothcKls had 
been fully demonstrated, well-designed air oomjiressors of 
a suitable and economical tyjio were substituted, and aic 
now considered a necessary part of the equipment of a 
well organized American railway repair work From such 
works the use of the tools has extended to othei woiks, 
and especially to shi[)yards 

The machines may be roughly classified into small 
|)ortable tools, guided largely by the hand, in which the 
effort exerted is small but fairly continuous, and larger 
stationary tools, m which a consideiable effort is exerted, 
but intermittently only All are alike in one particular — 
the aggiegato of |X)wer consumed per hour is small The 
work done by both classes is chiefly such as has hitherto 
been done diiectly by hind, although occasionally they 
displace other machines, which, however, are in moat cases 
iianddiivon Sometimes, when only a small amount of 
woik 18 to bo done, }>ueLimatic tools are bi ought to heavy 
pieces of material winch were previously taken to fixed 
niai limes The main sources of economy in the use of 
pneumatic tools are thus the substitution of mechanical 
loi manual powei, and the moving of a small i>ortable 
luicliiuc to a heavy piece of woik, instead of moving the 
Nvork to a fixed madiine As is the fact with most 
ipphcations of compressed air, the mechanical efhciency, 
lonsidtrod as tin ratio between input and oukimt, is low, 
blit, as in many otliei instances c on nec ted with applications 
of jHjwu, the commercial efhciency, measured by the cost 
ol the woik, IS neveitheless high The increase of output 
of a workman and his pneumatic tool over that of a 
workman using the old hand tools is so much greater than 
the inci eased cost due to the added tx|ien 8 e of maintain 
mg and opeiating the jineiimatic plant, that the work is 
done at far less cost }>er unit Moreover, the output of a 
giNcn plant or workshop is largely increased, and the 
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owners thereby secure the well recognized economical 
advantages of production on a larger scale 

Perhaps the most important of these tools is the 
hammer (Fig 1 ), which was the first to become of 
commercial import- 
ance It IS some- 

what similar to the 
rock-dnll, the chief 
difference, next to 
that of size, being 
the free flying pis 
ton. In the rock 
drill the piston 

carries the drilling tool with it in its reciprocations, but in 
the hammer it does not The shank of the tool — chisel, 
caulking tool, or whatever it may be — projects shghtly 
through the cylinder head, so that the free piston 
strikes it at each stroke, the action being precisely like 
that of a hand hammer The motion is very rapid, 3600 
blows jier minute lieing delivered in the smaller sizes 
Originally these tools were of small size only, suitable for 
holding in the liand, bux. larger ones are now made, with 
suitable frames and supjxirts, intended 
chiefly for driving rivets For some pur 
looses a heavy blow is needed — a large 
number of light blows not being the equiv 
alent of a smallei number of heavy blows 
For these purjiosts a new tyjie of hammer, 
to be held m the woikman’s hand, and 
called the long stroke hammer, is an 
im))ortant development The piston is 
heavier and the stroke is much longer 
than in the oldei type This type is 
especially adapted to riveting, and it is 
in largo use for that puijxise on steam 
Ixiileis, the hulls of ships, and the erection 
work of bridges and steel frame buildings 
It (. ill be used in many places in which 
the application of machines held in yokes 
01 fiaints would be impossible The range 
of application of pneumatic hammers is 
almost as wide as that of a hand hammer, 
they have even been used under water by 
divers working on wrecks A recent ajipli 
cation of the same principle is to be seen 
111 the sandiaminers employed in making 
foundry moulds (Fig 2 ) 

A second tool of similar importance is 
the rotary drill (Fig 3 ) Originally this 
consisted of a small rotary engine with 
feeding mechanism for tools suitable foi 
drilling or boring in iron or wood, but the 
vvistofulness of such an anangement led 
to the design of small reciprocating engines 
for the same juirpose For distinction 
these are called jiiston air drills, though, 
as the original construction drops out of 
use, the distinction in name will naturally 
Ik. dropped also, the term rotary being 
jirobably retained They are chiefly used ^*sandRammer^*° 
win re formerly the hind ratchet brace 
was relied uj>on In all heavy machine work cases 
are of frequent occurrence in which holes are required 
in inaccessible jilaces In these the hand ratchet was 
formerly employed, as well as in those in whiqh small 
holes, so located as to be easily accessible, were needed in 
large pieces The ojieration of the hand ratchet is slow, 
laborious, and exjiensive, while the mere moving and fix- 
ing of heavy pieces in position under a stationary drilhng 
machine may cost far more than the actual peirfprmance 
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of the work In both these cases the rotary air drill gives 
marked economy 

These motors are applied to a great variety of opera 
tions besides dnlhng Keaming, tapping, ex^tanding 
boiler tubes, grinding 
ateam joints, sand 
papering woodwork, 
and cleamng castings 
by their aid, are very 
common, and a recent 
application is to the 
dnving of a special 
tool for the removal 
of flues from old 
boilers, an operation 
that was previously 
very tedious and ex 
jiensive The motors 
are also employed to 
■drive portable boring 
bars, crank pm and 
car journal turners, 

<ind, in emergency 
work, at night or on 
Sundays, to drive the standard machine tools of the 
machine shop 

Classed among pneumatic tools, perhai)8 not quite 
correctly, is the pneumatic hoist, which has come into very 
t xtensive use A long cylinder of bored pijie hangs from 
the ceiling or from a trolley running on a tram rail 
attached to the ceiling Within it is a piston, from which 
a. long inston rod depends A simple hook for attaching a 
chain by which the load is slung, and a valve for admitting 
and discharging air to and from the lower end of the 
cylinder, complete the mechanism which lias largely dis 
placed the chain hoist Where headroom is restricted, 
these hoists are often arranged to ho horizontally under 
the ceiling, and they are frequently apjdied to light swing 
cranes for yard use A modification of the device is the 
jineumatic jack, which is placed lielow the i)iece to lie 
lifted, and ojK3rates directly The jack is fre(]uently 
mounted on wheels, for transporting the load 

Other pneumatic tools are of more restricted and sijocial 
application Of these are the stay bolt cutter, winch is 
simidy a powerful pan of nipjiers, designed to remove by 
a single movement the surplus ends of locomotive stay 
bolts — an operation which, when done by cold chisel and 
hand hammer, is laborious, and, moreover, tends to loosen 
the bolts in their holes The painting machine for jiaint 
mg large surfaces simply atomizes the jiaiiit by a jet of air , 
It was first used on the buildings at the Chicago World's h air 
of 1893 The mud ring riveter is a Hi)ecial device for rivet 
ing the seam around the bottom of locomotive fire lioxes, 
and another sj^cial machine cuts the stay bolts of old 
locomotive fire boxes prior to removal Among other 
appliances more or less related to the preceding are small 
presses for forcing work together , small forging and bend 
mg presses — commonly known as “ bull dozers , furnaces 
for heating and expanding driving wheel tyres, paint 
burners for the removal of old paint, cleaning machines 
for the renovation of the seats and cushions of railway 
carriages, the efficiency of which is remarkable, bell 
ringers for the bells universally used as warning signals 
on American locomotucs , track sanders for blowing sand 
under locomotive driving wheels , fire kindlers for the use 
of oil fuel m place of wood in starting fires on locomo 
tives, and sheep shearers, which are widely adopted m 
Australia 

Very few trustworthy data of the comparative cost of 
work done in the old and now way have been published, 
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and, indeed, exactness in such data is scaicoly to be 
expected The following are given on the authority of 
Mr Edward C Schmidt, of the lUnnersity of Illinois, 
USA -- 


Tool 

General Character of Work 

Haeinf, 

|Ki cent 
qS Cost 

Pneumatic hammtr 

(icncral foundiy work — cbi))iiing 

67 to 75 

>» M 

Ki\etmg on mud nag and tire 



box 

67 

91 H 

It 

Chipping flue sheet , 

Beading flues 

84 

7j 

If If 

General boiler shop woik 

60 

ff If 

Cutting out bioken fire box 



slays 

70 

tt 11 

Cutting off stay bolt heads 

58 

Riveter 

Boiler riveting 

66 

Drill 

Dnlhng saddles 

70 

>1 

In general machine Hho]» work 

75 

If 

Drilling for stays 

1 

>1 

In general boiler work shop 

75 

If 

hacmg steam jnpes 

. 75 

f 

Tapping for stays 

65 

If 

Reaming crown sheet 

1 70 

Breast drill 

General work 

90 

Stay bolt nippers 

Cutting off stays 

73 to 90 

Dnving box press 

Pressing brasses 

68 

Point sjirayei 

1 Painting box cars 

67 

If 11 

Painting car tnicks 

87 

, bmnir 

1 Cleamng of })assengor cars 

67 

Sand blast 

! Cleamng tanks 

90 

Air jet 

1 Cleamng cushions 

1 50 

1 


These fi^uies relate to the saving at the tool, and do not include 
the hxed (diargos and cost of oj>erating the air compressoi 111 one 
work, from which many of these figures were taken, the dcciease m , 
the percentage of saving due to the cost of compressing the air was 
found to amount to about 15 |>cr cent at the most Gincialipation 
m this respect is scarcely jiossiblc 

It 18 too early to speak with confidence of the ultimate 
place and imiiortanco of these apidiances Compaied with 
the main equipment of a woikshop, they are small and 
apparently insignificant, but it is quite jiossible that they 
may eventually be looked upon as the greatest con 
tribution to the methods ol machining iron anti steel 
made during the closing decade of the 19th century 
The mechanical talent embodied in many of them is of 
the first order The himmers and rotary drills es|>eci 
ally, whether eonsidered from the standjioint of design 
or of execution and workmanshij), are worthy of high 
praise (i ah) 

Po, a river of Noith Italy, draining Piedmont, Lorn 
bardy, and the gi eater part of Emilia, also parts of Venctia 

In the first 21 miles of its couise down to Revello (west of 
Saluzzo), the Po descends no loss than 5250 feet, or a fall of 
47 3 1000, foiming a very remarkable contrast to its fall lower 
down From the confluence ol the 3 iciiio its fall is about 0 3 1000 , 
from the beginning of the delta below Ferraia 0 08 1000 At 
Turin it has an average width of 400 to 415 feet a moan depth of 
3i to 5^ feet, and a velocity of 1 to 3 feet in the second The moan 
depth from the confluence of the liciiio (altitude 217 feet) downwards 
IS 6 to 15 feet The river is embanked from Piacenza and contiiiu 
onslyfiom Cremona, the total length of the embankments exceeding 
600 miles Owing to its confinement between these high banks, and 
to the great amount of sedimentary matter which the river brings 
down with it » its bed has been gradually raised, so that in its 
lower course it is in many places above the level of the suriounding 
country A result of confining the stieam between its containing 
banks is the rapid growth of the delta Lombardmi calculated 
that the annual increase iii the area of the Po delta dining the 
period 1300 to 1600 amounted to 127 acres hut dunng the period 
1600 to 1830 it rose to 324 acres Di Mannolli estimates that 
between the years 1823 and 1893 the annual increase lias been at the 
average rate of 178 to 175 acres, and the total accretion at about 20 
souare miles and the total area of inundated land north and south 
or the delta at nearly 60 square miles He further estimates that 
the Po della Maestra advances 282 feet annually, the Po dellc Tollc, 
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262 feet, the Po della Gnocca, lllj feet, and the Po di Goro, 259 feet 
All along its course from Ohivasso (below iunn) down to the delta 
tlie river is connected with several of its tributanes bj canals, and 
it the same time other can&ls connect the tributaries and carry off 
tlieir waters and the waters of the Po for purely irrigation purposes 
1 lie river is navigable as far as Casale, above the junction of the 
8ewia, but navigation is attended with great nsk^ owing to the 
prevalence of sliallons and sandbanks 

See V Marinelli, in JtU Inst Veneto Sci , series 8, vol viii 
806-97), and ** L Accreseimento del Delta del Po nel Secolo 
IX m Ii%v Ocog Jtal , vol v (1898) 

PobSdonostsef, Constantine Potro- 

VltCh (1827 1 lluBsian jurist, state ofhcial, and 

writer oil jihiloHophical and literary subjects Born in 
Moscow in 1827, he studied at the School of Law in St 
Pt tersburg, and entered the public service as an official in 
one of the Moscow dc|mrtments of the Senate From 1860 
to 1865 he was professor of Russian civil law in the Moscow 
University, and was entrusted with the task of giving 
instruction in the theory of law and adimnistration to the 
sons of Alexander 1 1 In 1868 he became a Senator in 

St Petersburg, m 1872 a member of the Council of the 
Empire, and m 1880 Chief Procurator of the Holy Synod, 
an imixirtant post which forms the connecting link between 
the Russian Cliureh and the Tsar In all his professorial, 
administrative, and literary activity he always showed 
himself a consistent, uncompromising Conservative, and, 
unlike the majority of Russian Conservatives, he never 
shrank from expressing boldly his opinions Consequently, 
in the so called Liberal camp he was always denounced 
as an “obscurantist” and an enemy of progress In 
the early years of the reign of Alexander II (1855-81), 
when the great majority of his educated countrymen 
assumed that the duty of Russia was to replace her auti 
quated and barbarous institutions by the most libiral 
institutions of Western Euro|ie, M PobMonostsof mam 
tamed, thougli keeping aloof from the Slavophils, that 
those Occidental institutions were radically bad m them 
selves and totally inapplicable to Russia Parliamentary 
methods of administration, modern judicial organization 
and procedure, trial by jury, freedom of the jmss, 
secular educ atioii, — these were among the prmcqial 
objects of his aversion Parharnontansin he considered 
the great curse of the time, liecause it handed over the 
mass of the population to the tender mercies of narrow 
mineled, egotistical, unscrupulous men who have learned 
the dangerous arts of sophistry and eloquence In his 
opinion the modern couits of law wore equally objection 
aide Banisters wore simply adepts m sophistry and 
logomachy, and juries were a motley, mixed herd, ehostn 
at laiidom and incapable of analysing facts or compre 
bending the duties of a judge Still worse, if jiossiblt, 
was the jk nodical press, for it enabled any ignorant, 
wortlik ss liabblor to pose as a great authority on any con 
(enable subject Fortunately these dangerous products 
of tlic spint of Occidental rationalism find a counter- 
jKusc m popular ms truirHce, and m the rosjxjet of the 
unsophisticated masses for the old rosj^ectable institutions 
which have dovolo{>od slowly and automatically during 
the past Cl ntiiriiH of the national life Among the practical 
deductions clnwn from those premisses is the necessity of 
preserving in the administration the autocratic fiowor, and 
of fostering iinong the {leople the traditional veneration for 
the ritual of the National Church These strange ideas and 
deductions may lie regarded as the natural outcome of the 
Ijeculiar intellectual condition of the Russian educated 
classes in the reign of Alexander IT Exaggerations 
naturally engender exaggerations in an opposite direction 
as the ultra Liberal ideas of that time found their extreme 
expression in Nihilism, so the ultra Conservative tendencies 
culminated in the wildly reactionary doctrines of M 
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Pobddonostsef In the sphere of practical politics he 
exercised considerable influence by inspiring and encourag- 
ing the Russification ixilicy of Alexander III (1881-94), 
which found expression in an administrative Nationalist 
pro][>aganda and led to a good deal of religious persecu 
tion. (See also Russia, History ) 

PO€ll#bra4i (Czech, Fodibrad\ chief town of a 
government district m Bohemia, Austria, on the right 
bank of the Elbe, between Kolin and Nimburg It was 
the birthplace of George of Podiebrad, the Calixtme or 
Utraquistic king of Bohemia It contains the ruins of 
Podiebrad castle and a church of the 14th century It 
has also a mineral spring (iron) and bathing establishment 
There is an important tracie m corn, and the manufactures 
comprise sugar, flour, and glass works and breweries Popu 
lation (1890), 4807, (1900), 5512 

PodollAy a fiontier province of south west Russia, 
bordering on Austria, with an area of 16,224 square miles, 
and a ixipulation of 2,242,650 in 1881, and 3,031,513 in 
1897, when there were 1,514,753 women aucl the urban 
population numbered 220,596 In 1896 there were 
2,152,629 Greek Orthodox, 17,648 Nonconformists, 
241,742 Catholics, 4137 Lutherans, and 388,437 Jews 
It 18 , after Moscow, the most densely inhabited govern- 
ment of Russia outside Poland It is divided into twelve 
districts, the chief towns of which are Kamenets Podolsk 
(34,483), the capital of the government, Balta (23,393), 
Bratslatt (4796), Gayam (9393), Loticheff (8731), Litm 
(9428), Moghileft on Dniester (43,106), Novaya Ushitsa 
(5099), Olgopol (8098), ProakuroiF (22,915), Vinnitsa 
(28,995), and Yarnix)! (6709) Tulchin (11,217), Bar 
(10,614), and Khmolnik (11,215) are also worthy of 
notice The sanitai'y service is fairly well organized by 
the zemstvo (provincial council), and in 1896 there wen 
1762 schools (exclusive of the Jewish hedars\ attended bj 
74,283 boys and 14,500 girls The chief occupations of 
the jieoplc aie agriculture and gardening, both maintained 
at a high level Onlj 12 j>er cent of the surface is undei 
forests, and less than 5 i)er cent is unciiltivablo The 
annual average yield from 1895 to 1899 of wheat wa't 
10,019,000 ewt, of rye 6,279,000 cwt, of oats 1,963,000 
twt, of barley 3,117,000 cwt , of all cereals, 29,180,000 
cwt , of potatoes, 6,950,000 cwt , of beetroot and tobacco, 
6250 cwt Nearly 67,000 gallons of wine are obtamcel 
annually Owing to the green crops, cattle breeding is 
flourishing, in 1897 there were 501,860 horses, 665,500 
horned cattle, and 829,000 sheep Bee keeping is an 
important industry (annual production about 6000 cwt 
of honey) Factories — sugar factories, distilleries, flour 
nulls, woollen nulls, tanneries, potteries — give employ 
ment to nearly 29,000 persons, and have an annual 
outjmt valued at al^ut X4, 000,000 There is consider 
able trade in giain, flour, sugai, sjurits, leather, and wool, 
all of which are exjiorttd Oram, timber, firewood, 
spirits, and fruit are shijijjcd in groat eiuan titles dowm the 
Dniester, the annual movement of 28 river ports being 
over 100,000 tons loaded and unloaded. Large fairs arc 
held at Yaronolintsy and Balta (p A K ) 

PolSSyi a town, arrondissement of Versailles, depart 
ment of Seine et Oise, France, 12 miles north north west of 
Versailles, on the railway from Pans to Havre The church, 
supposed to have been built between 1125 and 1130, and 
restored in modern times under the direction of Viollet 
le Due, 18 of special architectural interest, as affording one 
of the earliest and best examples of transition from the 
Roman to the ogival style The bridge of Poissy, a very 
ancient foundation, has been widened and modernized, but 
of the mills, known as Queen Blanche’s, which formerly 
bordered it, only one remains A statue of the painter 
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]^IeiB8omer erected m 1894 His house, on the site of 
an ancient monastery, is now occupied as an asylum for 
children Poissy during six centuries supphed butchers* 
meat to Pans, but in 1867 the market was removed to the 
metropolis A handsome fountain stands m the old 
market-place Various branches of engineenng and im 
portant iron foundries are the leadmg industries, and rag 
stone IS quamed. Population (1881), 3990 , (1901), 7406 

Poissy, the anoient Pincuicumt was the capital of the countiy of 
the Carnutes In the time of Charlemagne it had a royal palace, 
where dunng the 9th century four national assemblies were held 
Later it became a favourite residence of Blanche of Castille, and 
here her son, aftei wards St Louis, Nias born m 1215 Philip the 
Fair ^ve the castle to the Dominicans, by whom it was completely 
transformed, and it was in the refectory of the abbey that the 
famous conference of Poissy between the Roman Catholics and 
Protestants took place in 1561 


would be considered bad form to follow the concct methods ol 
1 *% 

The following table gives the probability of a player having dealt 
to him the vanous conroinations — 


I 


inscription of Hand ^ 

Number of Times in 

2 608 960 

Number of Times in 

1 000,000 Deals. 

Straight flusht s 

40 

1^ 

Fours 

624 

240 , 

Full hands i 

3,744 

1,441 

(lushes 1 

5,108 

1 965 

, Straights 

10,200 

6 025 

1 Triplets 

54,912 

21,129 

j Two paus 

123,552 

47,539 

j One ]^ii 

1,098,210 

422,569 

1 Inferioi hands 

1,302, 540 

''01,177 
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Poitiers, capital of the department of Vienne, 
France, 206 miles south west of Pans, on the railway from 
Pans to Bordeaux The Palais des Facultds was enlarged 
in 1892-94 Near the Pont Joubert has been erect^ a 
colossal statue of Notre Dame des Dames Population 
(1881), 29,304, (1901), 39,565 

Pokori a card game playtd by any number of players 
It 18 usual to play with a full pack of fifty two cards, but 
occasionally an dcartd pack is used Five cards arc dealt 
to each playei, whose object it is to obtain certain com 
binations of cards, the value of which deiiends on their 
infrequency h ach player has the option of exchanging any 
number of the cards dealt to him for an equal numbei 
from the undealt jKiition of the pack The iiool is started 
by the player on the dealer’s left (called the aqe) deposit- 
ing a hxed amount (called the ante) Every player who, 
after looking at liis < ards, decides to ontei the game, must 
111 lus turn, begiiiiung with the playei to the left of the 
deposit an amount equal to twice the ante^ except 
the age, who igain dejwsits the same amount as the ante 
An essential pait of the game is that each player, at the 
time he makes any contribution to the |x>ol, or signifies 
lus intention to leuiaiu in, can make a raise, which obliges 
all the players to make an equal contribution to the ikxiI, 
or to retiie fioiii the game There is not, however, uni 
formity of custom , sometimes players aie only allowed to 
make a raise aftei cards have been exchanged After the 
draw the raising is stai*ted by the player on the left of 
the age When all the players who remain m have seen 
the last none of them making a further raise, the 

hands are shown, and the best hand takes the pool The 
hands are valued in the following order — 1 Straight flush 
(all the five eaids being of the same suit and in sequence) 
2 Fours (foiii cards of the same rank and one other) 3 Full 
hands (three cards of one rank and two of another rank) 
4 Flushes (the five cards being of the same suit, but not 
in sequence) 5 Straights (the five caids being in sequence, 
but not of the same suit) 6 Triplets (three cards of one 
rank and two of different ranks) 7 Two pairs 8 One 
pair 9 All other hands When there are hands in the 
same class, the best is determined in the ease of fours by 
the rank of the quartet , in the case of a full hand or a 
triplet, by the rank of the triplet , in case of two pairs, by 
the rank of the higher pair , in the case of a pair, by the 
rank of the pan , m other cases, by the rank of the highest 
card in the hand, and, if these are equal, by the rank of 
the second best caid 

Advice to Players — A scientific analysis of the rules of play is to 
Some extent out of place, smee scientific play is often one of the 
last things desired by the votanes of the game Poker is indulged 
in for the sake of excitement The opportunities of showing reck 
lessness with regard to money have made it a favounte pastime 
w ith those who are proud of having money to lose, and consequently 
also with those w ho are desirous of winning it In some circles it 


This tabic, it should be noted, gives only tin piolwbilitim before 
the draw The probabilities after the cards have btcii l\(. banged 
aie dependent on the character of the j)ky, whiili, in its turn, 
nghtly depends on the number of play* is It tan, howtvti, lie 
approximately obtained by the use ol the follow mg projKisition — 
If the playei exclusively aims at obtaining a given combination, 
be is equally likely to obtain it in any specified mannti , oi the 
prolmbility that be will have dealt to him a particular }mrt of 
the combination and then fill it, is the same as the probability 
that the whole of the tombination will be dealt to him lor 
mstantc, take the case of a straight fiush to the ace in hearts. 
Ihe chance that th* playei will lm\o ace, king, queen, kiiavi, 
ton of hearts dealt to him, is the same as the chance that 
ho will have a given four, oco, king, <iuocn, knave (say) dealt to 
him, and obtain the ten m exchange foi his fifth can], oi that he 
will have act, king, queen, dealt to him, and obtain the knave and 
ten in exchange This is on the assumption that the x»layer is 
striving exclusively foi th* given combination If the players 
rule is to kecji any foin in th* hoi»e of filling a straight flush, since 
there are five combinations of four canls, be would be five times as 
likely to obtain the combination aftci having bad four of the cards 
<lealt to him, as to have the whole oi the five cards dealt to him at 
one* In a similar mannei, a ydayer is foui times as likely to obtain 
four of a kind by taking m th* louitb caid to a tji])l(t as by 
having the four dealt to him oiigmally , and six tmies as likely by 
taking ill two cards to a ])air A disturbing element in the case is 
that theie is a chance that the cards outside the combination may 
induce him to tiy foi a different combination still, the rule is 
sufficiently near the truth loi prae tical use 

Whilst the game is one especially susceptible of mathematical 
tieatmcnt, most attempts to treat of it liom a matlic matical stand 
]Mnnt have Inen failiiics Iho fault has been in ignoiing the 
possibility of th* other players modifying then T>lay in oieTei to 
oppose any fixed rule A fixcwl rule, t*) bo sueeessful, must be sueh 
as to leave th* oth*r players ficqucntly in doubt as to their play , 
whilst advantage must bo taken of the ]X)BHibility of then iieing 
fiightemd and led to aliandon hands winch wouhl have won 
Tims c very i ule of play must be tested as much by its * fl* r t on the 
otlier players as by its own apparent chance of sueci^eding The 
following advice may he given with legaid to the decision to play 
i hand Wlun a player has six jJayers following him hi should 
stand on nothing less than a pan of aces , when ho is followed by 
only one playei, he *an stand on a jjan ol fives , tlie giadutions are 
fairly regiilai Iwtween these extremes To oppose a playei who 
has declared to stand a second player should bold a ratliei ktter 
iiand than would justify the first , cxcejit the ai/e, who may stand 
on an ecpial or even an infenor hand 

The two *)b]eets of raising are to chok* off better hands, and to 
win more by making the pool larger With a modeiately strong 
ban*! it is a mistake to raise, because only opjiosmg hands, that 
would Ihj lieateii, will be ohoked oil and tlie hands that see the 
laise will gtnerally be stronger hands, that will take tlie jiool thus 
in* reused ith a strong hand, rather moic than twice os rare as 
what he would exiKJct to find against him, the playei should raise 
the pool , and aliout half as frec^uently with a hand too weak to 
be shown The most advantageous amount by wliieli to raise is 
the amount ^hub is alre^idy m the pool (if less than the limit) 
If it is worth raising the jkioI at all, it is worth raising as much as 
this Making any distinction between the amount of raises will 
only giv 0 an observant adversary a hint as to the c harae tei of the 
hand 

The number of tunes that a player blulfs, t e , rais* s w itli a weak 
liand, should l»ear such a proportion to the numlier of tunes that 
he raises with a strong hand as to give a fair inducement to the 
opponent or opTsments to see the laise By seeing the raise, the 
opponent virtually liets the amount of tlie raise to flu amount in 
the jHiol that the idayor is bluffing The nunilier of blulls to the 
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number of genuine raises ought to boar this same proportion If 
ilie proj^Kution of bluffs is meatcr, the opponent knows that it is 
worth seeing the raise, and blufhng will fail , if the proportion is 
loss, he Aull not see the raise, and the pool will be less In a 
similar way, the rule as tooeemg the raise is connected with bluff 
mg If the playtr seldom sees a raise, the opponent will know 
that he can bluff successfully If he sees a raise too often, the 
op[K>nnnt will avoid bluffing, *profitiiig by the increased value of 
the pool By bluffing, a player virtually bets the amount of the 
raise to^ho amount in the ikm)! that the opftonent will not see the 
raise ^his ought to represent the projK>rtion of the numlier of 
fttiios that the hands aie aljandonod to the times that the raises arc 
scon 

By following correct rules of play, the player can with average 
luck avoid loss Nearly the whole of the gam will be made by 
noticing where the otfier players follow wrong methods, and 
modifying one s own play in accordance 

Polftf the pnncifial naval harbour and arsenal of the 
Austro-Hunganan Monarchy, situated near the southern 
extremity of the iieninsula of Istria, on the Gulf of 
Venice The extensive system of fortifications com 
prist s forts and batteries at the adjoining coast village of 
Fasana, overlooking the channel of the same name, and 
on the Bnonian Islands Pola is, next to Trieste and 
Flume, the most important mercantile harbour of the 
inonarcliy It is an episcopal see Population (1890), 
38,937 , (1900), 45,052, including a garrison of 7657 

POlAndy Russlarii a territory consisting of ten 
govoniinents which formerly constituted the kingdom 
of Poland (Tsantifo Pohkoye\ but now ofhcially de 
scnlied as “governments on the Vistula” (Pr%mslyanBki» 
Guhertni\ or occasionally as “tenitory on the Vistula” 
{Pnvulyanslay Arai) It has a total area of 49,159 
square miles, and its population, which was 7,319,980 in 
1881, numliercd 9,155,943 (4,764,007 men and 4,691,936 
women) in January 1897, counting the domiciled fiojnila 
turn only, to which about 1,000,000 must be added if the 
total IS to include tlio inhabitants (foreigners and natives) 
not living at their n gular domicile at the date of the census 
Omitting this last class, Poland, with 193 inhabitants |)ei 
square mile, has a dense r population than any other ixirtion 
of the empire, the next to it Ixjiiig Moscow, with 189 m 
habitants \yQV square mile Poland has thus a more considei 
able urban ]X)pulation than any other part of the Russian 
Empire Twelve jicr cent of the aggugate ixipulation is 
gathered in 117 towns, of which 32 ha\e populations of 
over 10,000, the three largest being Warsaw (638,000), 
iMz (315,000), and Lublin (50,000) Nearly one half 
of the urban i)opulation are Jews, the great bulk of whom 
are aiti/ans The distribution of the jxjpulation is shown 
in tlie following table — 


Govtirunienti* 

ih 

Domu lied 
Population 
1807 

Urban 

Population 

Density per 
Square Mile 

Kalm/ 

4392 

846,719 

113,609 

57,811 

194 

Kinl( ( 

3897 

763,746 

196 

I oni^ i 

4667 

585,781 

69,834 

144 

Luhlin 

6^)01 

1,169,463 

148,196 

177 

Plotlk«)W 

1729 

1,409,044 

509,699 

297 

Plod 

4200 

656,877 

89,821 

153 

Radom 

4769 

820,363 

776,816 

94,318 

171 

Siodli (' 


110 995 

140 

Suwaiki 

4S16 

604,945 

73,308 

127 

Wars l^v 

n023 

1,933,689 

791,746, 

286 

Total 

4<) 159 

9,455,943 

O 

•fA 

o 

193 


Olassihed according tn nationality and religion, it is 
estimated tliat there are about 6,630,000 Polos, 1,225,000 
Jews, 1,050,000 Great and Little Russians, 300,000 
Lithuanians and Zhniudes, and 250,000 Germans, and 
that some 75 2 jw cent are Roman Cathohes, 14 1 
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per cent Jews, 5 8 per cent Protestants, and 4 9 per c 
of the Greek Orthodox Church Of the non-domic 
{Kipulation, nearly 100,000 are estimated to be foreigners, 
chiefly Germans 

Education — There were in 1896, under the Ministry of 
Public Instruction, 3026 schools, with 3729 teachers and 
206,973 pupils, while other schools and colleges numbered 
nearly 4000 The principal among these latter are the 
University of Warsaw, with 1114 students m 1899, at 
which instruction is now given in the Russian language 
the Agricultural Institute at Nowa Alexandrya, and the 
Vetennary Institute and the Musical Conservatory at 
Warsaw For secondary education there are 31 lyceuma 
for boys and 19 for girls, 9 normal schools for teachers, 
5 reaUchiden^ 6 Catholic seminanes, and 1 polytechnic at 
h6d7 There are also a considerable number of smaller 
technical schools and private schools in the industrial 
regions Nearly 70 newspapers were published in 1899, 
but the censorship is very rigorous 

Land Tenure and Agncultwre — In 1901 the village 
communities owned 40 9 pei rent of the total area , 
pnvate owners, 50 3 ^jer cent (the bulk of which is owned 
by the nobles), the Crovin and the Impenal Family, 6 
I)or cent , various institutions, 2 8 per cent The holdings 
of the jieasant families vary, generally speaking, from 
13 to 30 acres By a law of 1891 further subdivision 
is prohibited when the holding is less than 8 3 acres 
Forests cover over 23 per cent ot the surface, or 7,357,000 
acres, of which 2,130,400 acres belong to the Croinn 
Agriculture continues to stand at a higher level than in 
other Russian provinces No loss than 70 jiei cent of the 
jieasants’ holdings, and 52 j)cr cent of the land owned by 
the landlords, is under crops, while 11 per cent of the 
formt r and 8 per cent of the latter is meadow land In 
1899, 12,538,000 acres were under crops, yielding 

75.548.000 qrs of rye, 55,392,000 qrs of oats, 25,838,000 
qrs of wheat, 19,274,000 qrs of barley, 264,826 qis of 
iX)tatoe8, and 1,955,350 tons of hay After all local wants 
are supplied, there remains every year a surplus of about 

1.500.000 qrs of grain Beet-root is laigcly gio^n for the 
manufacture of refined sugar, of which Poland produces 
more than the rest of Russia put together The crop 
in 1898-99 was 838,000 tons, and the production of 
sugar 68,196 tons Potatoes are largely grown for use in 
the distilleries 

Mining and InduBtnes — Mining and the iron industry 
ha\e considerably dovolojxd in the governments of 
Piotrk6w and Radom The output of coal was 4,026,000 
tons in 1898, and m 1899 the output of pig iron 
fiom the 36 private and 4 Crown ironworks was 310,400 
tons, of stool 227,500 tons, of iron 71,800 tons, and 
of zinc 5650 tons Some salt is extracted from springs 
in the government of Warsaw Other industnes are 
steadily progressing In 1898 there were nearly 30,000’ 
factories and workshojis, employing some 260,000 workers 
of both sexes, the annual output being valued at about 
^626,000,000, while the total annual output of all indus 
tries, including mining and distilleries, was \alued at 
X4 2, 600, 000 The districts of L6dz, Rawa, and Lask, in 

the government of Piotrkow, and the provinces of Warsaw 
and Kahsz, are the main centres of industry The yearly 
returns of the difleient branches of textile industries are 
cottons, estimated at £6,000,000 , woollens, £4,000,000 , 
and linen and hemp goods, £1,700,000 

Trade — ^With the extension of railways (1293 miles), 
the fairs have lost much of their importance, but their 
aggregate yearly returns are still estimated at £3,000,000 
The chief fairs are held at Warsaw (wool and hemp), 
Lenczica, Skaryszew, CiechanoMec, and fcowicz 

(P A k) 
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I Arctic Exploration 

A fter the Bynchronous observations during the years 
1882-83, the next important Arctic work was the 
crossing of the great glacier forming the interior of 
Greenland by Nansen and Peary Dr Nansen, with six 
companions, after overcoming great diihculties in traversing 
the ice floes, succeeded in landing on the east coast of Green 
land in August 1888, and reached a height of 7000 feet on 
the glacier, in 64 50' N , on the 27th Here there is an 
extensive flat plateau resembling a frozen ocean, rising to 
8000 and 9000 feet The cold was intense, and for more 
than two weeks they travelled over these regions, each man 
dragging a small sl^ge, while the two leaders, Nansen and 
Sverdrup, drew a somewhat larger sledge between them 
As they approached the western side their progress was 
checked by dangerous crevasses, but on the 26th of 
September Nansen and Ins gallant little party arrived at 
the inner end of the Ameralik fjord, in 64 12 N , having 
traversed 260 miles of glacier He discovered that in this 
latitude the inland ice of Greenland has the shajie of a 
shield, rising rather rapidly, but regularly, from the east 
coast to 9000 feet, flat and even in the middle, and falling 
again regularly towards the western side 

In 1892 Mr Peary, accomjmmed by Eivind Astrup, 
made his great join ney across the inland ice to ascertain 
the northern limit of Greenland The party consisted of 
four men and sixteen dogs Starting in April from Whale 
Sound, on the west coast, in 77 N , they took a north 
easterly course The highest jiart of the glacier was 6000 
feet above the sea, gradually sloping down on either side 
At last they sighted land, indicating the termination of the 
glacier m 82 12 N, on the 26th of June Soon after 
wards they obtained a view of a bold line ot cliffs, forming 
part of the east side of Greenland, in 81 37' N It was 
discovered that land masses extended to the north where 
the great glacier tt rminated, thus establishing the northern 
limit of the inland ice cap Peai j ’s subsequent journey 
in 1895 did not add much to the information gained in 
1892 

The year 1893 saw the departure of Dr Nansen on his 
famous expedition to cross the polai ocean bj trusting to 
the drift from cast to west This was in several resjiects 
the most remarkable northern voyage that ever was under 
taken Dr Nansen had studied the Arctic problem e\ 
haustively and with great care , his conclusions were sound, 
and he planned the expedition with ability, and with a 
close attention to details which ensured success He knew 
exactly what he intended to do, and he adapted his means 
to a well dehned end His ship, the Fi am, was designed 
to sustain and rise to great ice pressure, and, in its interior 
arrangements, to ensure the health and comfort of his 
people , while minute attention was given to provisions and 
equipment In the autumn of 1893 the Fram was forced 
into the ite to tlie north west of New Siberia Island, 
and its memorable drift was commenced, and continued 
during three winters Eventually the Fravi came out of 
the pack to the north of Spitsbergen Nansen's chief dis 
covery is that there is a very deep ocean to the north of 
the Franz Josef gioup, continuous with that to the north 
of Spitsbergen, and that this deep sea has a relatively 
warm temperature in its depths This ice bearing ocean 
extends at least as far as the pole, and the time occupied 
by the ice in drifting across it from the Siberian side to 
Spitsbergen is about three years The existing evidence 
points to the conclusion that there is a continuous drift 
from the eastern to the western hemisphere, across an ice 


covered ocean uninterrupted by )and of any magnitude 
The light thrown upon the jiclar question by Nansen has 
not only extended our knowledge positively, but has had 
the effect of piecing together what appeared before to bo 
fragmentary, and of making the detached pieces tit into 
their projH.r place and form a consistent whole 

After the second winter Dr Nansen, with a single com 
panion, Johansen, left the ship to examine the nature (f 
the ice to the northward on 14th March 1895 On 8tli 
April, after travelling over very heavy ice foi several days, 
he reached his farthest north in 86 1 3 N He then rt 
turned southwards, and eventually reached an island of tlu 
Fran/ Josef group, where ho wintered in a stone hut In 
the spring of 1896 the journey was recommenced, and on 
17th June Nansen and Johansen met Mr Jackson, and 
their troubles were at an end 

Mr Jackson wras in command of an expedition to explon 
Fran/ Josef Land, fitted out at the expense of Mr A 
Harmsworth It consisted of Mr Armitage as second in com 
mand, and six scientihc civilians, who were landed at Ca]»e 
Flora, wheie log houses were erected The vessel whnh 
took them out, the Wiiuitvard, had to winter m 1894-95 
In the spring of 1895 Mr Jackson made a journey north 
wards as far as 81 19' 30" N , and discovered a channel 
leading between groups of islands, to the west of the 
Austria Sound of Fayer Later in the season ho made an 
exploring boat voyage to the westward along the coast of 
Iran/ Josef Land In June 189(), after the second winter, 
Mr Jackson's party welcomed Dr Nansen and his com 
panion to their house at Caiie Flora The exjdorers re 
turned to Norway on board the Windward, the Fiam 
arriving a few days afterwards In 1897 Mr Jackson, 
accompanied by Mr Armitage, made a remarkable journey, 
during which he discovered the western portion ol Iranz 
Josef Land and explored the glaciers of the most western 
island The Jackson Harmsworth exiiedition returned to 
England in the autumn of 1897 Mr Jackson had dis 
cove red a wide channel ojicning on a sc a to the north, and 
numerous islands forming the wcstein portion of the Fran/ 
Josef group Careful senes of meteorological and magnetic 
observations weie taken during these yeais, and the geo 
logical collections indicated that the Iranz Joset group and 
Spitsbergen were portions or fragments ot one extensive 
land existing in the late Tertiary iieiiod 

Since the return of Mr Jackson, a jiarty led by Sir 
Martin Conway has exi»lored tin interior ol Spitsbergen, 
and the Swedish sav int, Nathorst, has examined its eastern 
coast and the oft lying islands on that Bide The Danes 
have established a new ( olony on the east Bide ot Green 
land, and a party under Lieut Ryder has done some good 
exploring v\ork along the east coast A small party of 
Americans and Nor'wegians, led by Mr Wellman, was 
landed on IraYiz Josef Land in 1898 and wintered there 
They leturned in tlu autumn of 1899, and one of the 
part>. Ml Baldv\in, completed the discoveiy of the eastern 
most islands of the group 

In 1899 C\iptain Sverdrup, on board the Fram, led an 
exiiedition up Smith Sound, with the object of discovering 
the northern coast of Greenland Lieut Peary, trusting to 
the help of the northern Eskimo, pressed northwards by the 
same route H H 11 the duke of Abru/zi, on board the 
Norwegian whaler Janon, which was renamed the Stella 
Polaie, proceeded to Franz Josef I.zind in the summer ol 
1899 The ship was put into Teplitz Bay in lludolt I^and, 
where the ex|x.dition wintered The side of the ship was 
crushed by the ict pressure Three sledge expeditions 
were sent north in the spring of 1900, and one of these, 
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Tinder Captain Cagni, reached 84* 33' N at about 5G* E , 
being about 20 miles farther noith than Nansen's farthest 
It was found that the Potermann I^nd of Payer does 
not exist, and the same is believed to be the case with 
King Oscar Land The Stella Fclare was {latched up, 
and in her the cxjiedition reached Norway in the beginning 
of September Three members of the exiiedition, retuniing 
from Cjaptain Cagni's ])arty, were never heard of Lastly, 
]}»iron Toll in 1900 led an expedition to discover islands 
supposed to exist to the north of the New Siberia group 

(t R m) 

II The Arctic Ocean 

According to its geographical position, the Arctic Ocean 
may be described as the sea situated north of the Arctic 
Chrcle , but, according to its natural configuration, Tve may 
more adequately say that it is the gull like northern 
termination of the long and relatively narrow Atlantic 
arm of the oceiin which extends north between Lurojie 
on one side and America on the othc r , for by this situa> 
tiou as the northern bottom of such a long arm of the 
<Kean its physic al conditions are to a very great extent 
determined I'his Arctic gulf is bounded hy the northern 
coasts of iMirope, Silxjiia, North America, the North 
American Arctic Arthqxjlago, Grreenland, and Iceland 
The entrance to this typical gulf, the largtst in the world, 
IS the oiiening lietweeii Europe and Labrador divided by 
1( eland, Greenland, and the American Arctic islands, and 
its natural southein boundary would l)o the submarine 
1 idge extending from bcotland and the Shetland Islands 
over the Faroe Islands and Iceland to Greenland, and con 
tinning on the othei side of Gref nland acioss Davis Strait 
to liaihn Land This ridge separates the depressions of the 
Antic Ocean, filled with cold polai water at the bottom, 
liom the deep dcjiression of the North Atlantic Thf 
Arc tic Ocean communicates with the Pac ific Ocean through 
Bering Strait, which is, however, only 49 miles broad and 
27 fathoms deep The area of the Arctic Ocean may l)e 
estimated to bo about 3, 600, 000 sipiaro miles, of which 
ncaily two thuds (or 2,300,000 squaie miles) is contmu 
ously covered by floating ice 

The Arctic Ocfan may lie divided into the following 
pints —(1) The Aotfk Polar lUum (including the 
Silieiian Sea), bounded by the northein coasts of Silieria 
(tiom Boring Strait to the wcsteiu Taimyr Peninsula), 
iMauz Josef land, Spitslxigen, Greenland, Gnnnell 
Lind, the Parry Islands, and Alaska, (2) the Aa/a Sea, 
between Novaya Zeml^a and the Siberian coast, south of \ 
line from the iioith ]Knnt of the former to Lonely Island 
( Kusomheden)* and Nordenskiold Island, (3) the Ba'ienln 
and Mufiil!^ bounded by No\aya Zemlya, Franz 
Josef Lii)|i|L* Spitsbergen, Bear Island, and the northern 
coasts of ifhfway and Kussia , (4) the Nor\veq%an Sta, 
Ixjtwcc n Norway, Sjutsbergen, Jan Mayen, Iceland, and the 
laioes, (5) the (heenlami >Sca, between Spitsliergen, Jan 
Mayen, belaud, and Guenland (6) JJaJhn Bay and JJavis 
S trait ^ Ixitwcen Greenland, Lllosniere Laud, Noith Devon, 
and llaihn I^and 

JJtpths —The Arctic Ocean forms an c\t< nded depression 
soiMirating the two laigest continental masses of the world 
— the I urofHan Asiatic (I urasia) and America Along its 
centre this depre ssion is deej), but along its whefle margin, 
on both sides, it is unusually shallow — a shallow submarine 
plateau or drowned plain txtending northward from both 
continents, forming the hugest known continental shelf 
North of Furojie this shelf may be considered as reaching 
Spitsbergen and Fran/ Josef Land, extending over more 
than 10 degrees of latitude, although there is a somewhat 
dtejKr depression in Intwicii North of Spitsbergen it 
na(h(s north of 81* N , and noith of Franz Josef Land 


probably somewhat north of 82 N North of Siberia the 
shelf 18 350 miles broad, or more, with depths of 50 to 
80 fathoms, or less In longitude 135* £• it roaches 
nearly 79* N , where the bottom suddenly sinks to form 
a deep sea with depths of 2000 fathoms or more Farther 
east it probably has a similar northward extension. Noi^h 
of America and Greenland the shelf extends into the un- 
known north. This shelf, or drowned plain, evidently 
marks an old extension of the continents, and lU northern 
edge must be considered as the real margin of their masses, 
the coasts of which have {iiobably been overflowed by the 
sea at some comparatively recent geological period On 
this submarine plateau the Arctic lands are situated — 
Spitsbergen (with Seven Islands to the north, Bear Island 
and Hope Island to the south), Franz Josef Land, Novaya 
Zemlya, Lonely Island, the New Siberia Islands, Wrangel 
Island, the American Arctic Archipelago The depth of 
the shelf is, especially north of Siberia, very uniform, and 
usually not more than 50 to 80 fathoms North of Europe 
it IS intersected by a submarine, fjord-like depression, or 
broad channel, extending eastward from the Norwegian 
Sea Between Norway and Bear Island this depression is 
about 240 fathoms deep, and between Novaya Zemlya and 
Iran/ Josef Ijand 100 to 150 fathoms deep It gives 
off several submerged fjords or cliannels towards the 
south east into the shallow Murman Sea, e g , one channel, 
more than 100 fathoms deep, along the Murman coast 
towards the entrance of the White Sea, another narrow 
channel, jiartly 100 fathoms deep, along the south west 
f oast of No\aya Zemlya through the Kara Strait It also 
extends into the Kara Sea, rounding tho north point of 
Novaya Zemlya and forming a narrow channel along its 
eastern coast Just east ot Vaigatch Island there are 
sounded depths of nearly 400 fathoms On the American 
side similar but much narrower submarine depressions, or 
we might here call them submarine fjords, extend from 
Bafhn Bay into the continental shilf, northward through 
Smith Sound, Kane Basin, and Kennedy Channel, and 
westward through Ijancasttr Sound, Ac 

The greatest depths in the Arctic Otean have been 
found in the North Polar Basin, where depths of 2100 
f ithoms, in about 81 N and 130 E , have been measured 
with certainty It is deeper than 1650 fathoms along the 
whole route of the Fram, from about 79” N and 138* E 
to near Si>it8bergen In 84J N and alwut 75 E the 
df pth 18 2020 fathoms, and in 83 N and 13* E it is 
1860 fathoms Tho northern and eastern extension of 
this dicp basin is not known It was formerly belie\ed 
that still greater depths existed west of Spitsbergen, 
the 80 called Swedish deep, where 2600 fathoms had 
Ixen sounded, but tho Nathorst Exjiedition m 1898 
found no greater depths there than about 1700 fathoms 
Tho Norwegian sea, farther south, is 2000 fathoms deep 
midway between Iceland and Norwaj, in about 68* N 
This so called Norwegian deep is, as before stated, 
separated from the North Atlantic basin by the shallow 
Wyville Thomson ridge and the Shetland Faroe -Iceland 
ridge Farthei north there is a low transverse ridge 
extending eastward from Jan Mayen, in about 72 N , 
which 18 about 1300 fathoms deep North of this the 
Kca IS again deeper — 1985 fathoms m 75 N Fiom the 
north-west corner of Spitsbergen a submarine ridge 
extends in a north westerly direction, with depths of 
about 430 fathoms in 81 N and about 4® E How 
far this ridge extends is unknown, and there is a possi- 
bility that it reaches Greenland, and thus separates the 
bwedish and the Norwegian deep from tho deep depression 
of the North Polar Basin Baffin Bay forms, probably, a 
relatively deep basin of about 1000 or 1200 fathoms, 
which 18 separated from the West Atlantic Basin by the 
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fikallow submarine ridge from Greenland to Baihn Land in 
about 65* or 66* N 

The deposit composing the bottom of the Arctic Ocean 
contams m its northern part, in the North Polar Basin, 
extremely little matter (shells) of organic origin It is 
formed by mineral material, sandy clay of very fine grain, 
to an extent which is hardly found in any othci jiart of 
the sea with similar depths It contains only from 1 to 
4 per cent of carbonate of lime Farther south, in the 
hoa between Spitsbergen and Greenland, the amount of 
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caibonate of lime gmdually increases o^Mng to the shells 
of foraininifera (esjiecially biloculinic), west of Spitsbergt n 
ve may alre^icly find the pro|)ortion above 20 or oven 30 
I>er cent , while more towards Greenland it is considt rably 
lower 

The anaUition of the Arctic Oct5an may bo explained 
firstly by the vertical and houzontal distribution oi 
temiierature and salinity (? t , density), secondly, iiy th( 
influence of the winds, cspnially on the ice covorefl 
surfaic The cui rents in this sea may to a very great 



extent bo considered as convection currents The water 
near the surface is cooled down by radiation of heat , it 
becomes heavier, sinks to the bottom, along which it 
creeps slowly southward, while it must bo replaced on the 
surface by warmer water coming from the south To 
replace the northward flowing surface water, the cold, 
heavy bottom water must again rise towards the surface 
in more southern latitudes On account of the rotation 
of the earth the northward lunning water on the surface, 
as well as the sinking water, will lie driven in a north 
easterly or easterly direction, while the southward flowing 
water along the bottom, as well as the rising water, is 
driven southwest or westward This very simple ciicula 


tion is howcMr, to a great extent complicated on om 
side by the intgular configuiation of the sea bottom, 
es}M daily the transveise submarine ridges — e q , the Hpitt- 
lieigcn ridgi, the Jan Mayen ridge, and the Shetland 
h aroe - L eland ridge , and on the other side by tht 
circumstance that the upjier water strata of the sea 
are compiarativi ly light in spite of their low temjieratnre 
These strata, alx>iit 100 oi 120 fathoms thick, are diluted 
by addition of fresh water from the North luropetui, 
Siberiin, Canadian, and Alaskan rivers, as well as b} 
precipitation, while at the same time the evaporition from 
the surface of the mostly ice-eovered sea is insignificant 
The light suiface stiata will have a tendency to spread over 
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the luavicr water farther south, and thus the polar surface 

< unents running southward along the east coasts of Green 
land, ilafhn Land, and Labrador are formed, owing their 
wi storly course to the ro&tion of the earth These currents 
are certainly to a great extent helped and increased by the 
prevailing winds of these regions The winds have a firm 
hold in the lough surface of the floating ice, which, with 
its deej) hummocks and ridges, acts as a good stiirer 
(K the watei, tiausferrmg the movement of the surface 
immt d lately down to at least 5 or 10 fathoms 

The ( hief currents running into the Arctic Ocean are the 
following - 

1 Th( Ouif SUeanif or Atlantic drift, yiasaing north 
t istward over the Shetland Faioe Iceland ridge, along the 
w( st coast of Norway, with one arm branching off e^st 

ird round North Ca^ie into the Biients bea, and 
another blanch running northward along the margin 
e)f the shelf In'tween Noiway, Lear Island, and Spits 
Ixrgen, imssing as a vriy narrow eurrent along the west 
eoast of the lator, ovci the Spitsliergen ridge (at its 
north west cornel), and into the North l*olai Basin, whore 
it flows gradiully noithward and eastward (on account of 
the rotation of the earth) lielow tlie < old but lighter layer, 
100 fathoms thick, of jiolar water, and hlls the whole 
Uisin l)( low 100 or IJO fathoms to the bottom with 
Vtlantie water 

J The Jnnnt(/n turrent, running north along the west 
eoist of I( eland One jiart blanches oflT westward and 
southward again in Dcuimaik Stmit, following the Green 
land poUi eurrent, whilst another jiart evidently dives 
undir the polar cm lent and runs as an under current 
northward into the Gieenland Sea, and pirtly also cast 
\\aid and south eastward to the north and easl of Iceland 

1 An Atlantu cm rent runs northward along the wist 
loast of Greenland, passes the ridge across Davis btiiit, 
and flows into Bafiin Bay, forming its deejier stiata below 
the polar watci in a similar wiy to the Gulf Stream in 
the North Polai Basin There is a possibility that some 
slight portion of this ( urreiit even reai ht s the latter along 
the bottom of the deep channel through Smith hound 

4 A small cm rent running northward into the Noith 
Prdar Basin thioiigli Bering Strait 

The Arctic Ocean receives also i contribution of fiesh 
witir from the rivers of nortluin luropc, Sibeiia, and 
America, as will as from the glacieis of Gieenland and 
th( i»recipitation over the whole ana of the sea itself 

The chuf euircnts iiinmng out of the Arctic Ocean are 
these — 1 Tlu Greenland jiolar cuiicnt, lunning south 
waid along the east (oast of Greenland, and dividing 
into two branches north of Iceland — (a) the east Green 
land branoh, passing south through Denmark htrait and 
Toumling Oai>e larewell , (/j) the east Icelandic branch, 
lu lining south eastwai d be twee n 1( eland and Jan Mayen, 
tow aids the laioes It seems as if only a small portion 
of this cunent actually passes the I ai oe Icelandic ridge 
ind reaches the Atlantic Ocean The greater part is 
jiaitly mixed with the water of the Gulf htream and is 
turned by the latte r in a north-easterly direction, forming 
a kind of eddy in the Noiwcgian Sea 2 The J-iiibnidor 
l)oIar eiinent, lormed by the water running south through 
hnutli Sound, Lancastei hound, and Jones, hound, as 
well as water liom Bxlhn Biiy, and also from the 
cast Gieenland cunent lounding Cape larewell and 
c tossing Davis Strait 1 Along the southeast toast of 
hpitsbergen a polar cunent is also passing in a south 
westerly or westeily diieetion past houth CajK?, where it 
meets the Gulf Struim 4 A viiy small current jirolx 
ably also runs out along the western side of Bering Strait 

Temper atm e and l>aUnitif — While the temperature is 

< ompaiatively uniform, with small variations, the diflfer 


ence in salinity between the upper and lower strata is 
greater than in most other parts of the sea In the 
North Polar Basin the vertical distnbution of temperature 
as well as salinity is very much the same in all places 
examined Near the surface, from 0 down to 100 fathoms, 
the water is below freezing jioint — with a minimum of 
between 28 75 (-18 0 ) and 28 57“ ( - 1 9 C ) at a 
depth of aliout 30 fathoms — and is much diluted with 
fresh watei (see above), the salinity gradually increas 
mg downward from about 29 or 30 jier mille near the 
surface to nearly 35 per mille in 100 fathoms Below 100 
fathoms the temjierature as well as the salinity gradually 
increases until they approach their maximum in about 
160 or 200 fathoms, where the temperature varies between 
32 5 (0 3 C ), north of the New Siberia Islands, and 
about 33 8“ (1 C ), north of Franz Josef Land , and the 
salinity is aliout 35 2 and 35 5 jier mille From this 
depth the tcmi>cmtuie gradually sinks downward, 32 
(0 C ) 18 found at about 490 fathoms in the western 
part of the basin - e r/ , lictwocn about 84 N 15 E and 
85 J N 58 E — wdiile it is found in about 400 fathoms 
faither cast — cv, in 81^® N and 123® E In depths 
between 1400 and 1600 fathoms the temiierature has a 
second minimum between 10 6 (-08 0 ) and 30 4 
(-09 C ), below which depth the tomperatuie again 
rises slowly, a few tenths of a degree towards the bottom 
In all depths below 200 fathoms the salinity of the water 
remains very much the same, between 35 2 and 35 1 pei 
milk, with very slight variations This compaiativcly 
waim and saline water evidently originates from the 
branch of th( Gulf Stream jiassing north acioss tlu 
submarine ridge fiom northwest Spitsbergen (see above) 
Tht vertical distnbution of temperature and salimty is 
very much the same, summer and winter, throughout the 
North Polar Basin, except near the surface, which in 
summer is covered by a layer of fresh witer arising fiom 
the melting of the snow covered surface of the floe ice 
This fresh water layer may attain a thickness of 5 or (> 
feet between the floes North of the Sibenan coast the 
sea 18 , during summer, covered with a layer of warm watc i 
from the Siberian rivers, and the temiieraturc of the 
suif ice may rise to scvoial degrees above freezing iioint 
In the Norwegian and Greenland Sea there ait greatei 
variations of temperature Below a certain limit, which 
in the northein part (on the eastern side) is about 550 
fathoms deep, and in the southern jiart between 300 and 
400 fathoms deep, the whole basin of this sea is hlled 
With water which has an unusually uniform siUinity of 
about 35 05 |)ei mi lie, and the temiieiature of which is 
below zero centigrade, gradually sinking downward from 
the above mentioned limit, where it is 32 (0 C ) , and 
down to 29 85 ( - 1 2® C ) or 29 65 (- 1 3 C ) near the 
bottom in 1400 or 1600 fathoms In the northern part 
of this sea the bottom temiicraturc seems even to be about 
29 5 (- 1 4 C ) or 29 3 (- 1 5 G ) The origin of this 
cold underlying water of such a remarkably uniform and 
comparatively low salinity is not quite clear On one 
side, the salinity of this water is considerably higher than 
that of the equally cold water of the east Greenland polar 
current (see later), but on the other side it seems to be 
distinctly diffcient from the hitherto known water filling 
the deep of the North Polar Basin, as it has a lower 
salinity and lower temperature, the known bottom 
temperature of the North Polar Basin being between 
307 (-07“ C) and 30 4“ (-09 C ), and the salinity 
about 35 2 01 35 3 i>er mille This fact seems to indi 
cate that there can be no direct communication lietween 
the deep depression of the North Polar Basin and the 
Norwegian Greenland Sea, which are probably separated 
by a submarine ridge from the north west corner of 
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Spitsbergen to Greenland The cold bottom water of 
the Norwegian-Greenland Sea may to some extent aiiso 
from the cooling down of the Atlantic water of the surface 
during the winter , to some extent also by mixing with 
the cold but less sdme water of the polar current There 
18 , however, also another possibility that the bottom water 
of the North Polar Basin is colder and less saline in its 
more northern and western parts, which are still unknown, 
and that this water has communication with the bottom 
water of the Norwegian -Greenland Sea through a deep 
•channel along the western side of the sea between Spits- 
bergen and Greenland 

The above mentioned underlying layer of umform cold 
water of the Norwegian-Qreenland Sea is, along its 
eastern side, covered by the warm and saline water of 
the Gulf Stream flowing northward along the west coast 
of Norway, Bear Island, and Spitsbergen, and forming 
the upper strata of the sea about 300 to 500 fathoms 
deep The maximum temiierature of this water is on 
the surface about 46* (8 C)to50 (10 C) west of 
northern Norway, and about 37 (3 C ) to 39* (4 C ) 
west of Spitsbergen The salinity is generally about 
35 2 or 35 3 per mille, varying between 35 1 and 35 5 jier 
mille 

Along the western side of this sea, towards the east 
coast of Greenland, the underlying cold water is covered 
by the less saline water of the polar current, which in the 
upper strata of the sea, from the surface down to about 
100 fathoms, lias very much the same temperature and 
salinity as in the U])per cold and less saline strata of 
the North Polar Basin Near the east coast of Greenland, 
as far north as 74 45' N , a layer of comparatively warm 
and saline water, with a temperature of 32 7* (0 4* C ) 
and a salinity of 35 2 per mille, has lieen found (by the 
Ryder Expedition in 1891) below the cold and lighter 
polar water in a depth of 70 to 90 fathoms This 
warmer undercurrent probably runs northward, lieing a 
continuation of the warm Irminger curient ]')a8smg north 
along the west coast of Iceland 

In Barents Sea the temperature and salinity are highest 
in the western part near Norway or between Norway 
and Bear Island, where the eastern branch of the Gulf 
Stream enters and where in summer the salinity gener 
ally 18 about or a little above 35 per mille from the 
surface down to the bottom, and the surface temperature 
generally is about 41* or 43* (5 C or 6 G ), and the 
bottom tomi)erature is above zero centigrade The eastern 
part of Barents bea is filled with water of a little lower 
salinity, often btlow 35 per mille — the deeper strata of 
which are very cold, with temjierature even as low as 
28 9 (-17 C) The bottom temperature is every 
where in the eastern jiart below zero centigrade and 
generally below -1C 

The Kara Sea is, near the surface, covered with a layer 
of cold water much diluted by the fresh water from the 
Siberian rivers, esjiecially the Obi and the Yenisei The 
salinity vanes between 29 and 34 i)er mille, near the 
mouth of the rivers it is naturally much lower The 
deeper western paits of Kara Sea are filled with un 
usually cold and more saline water, with a temperature 
of about 28 4 ( - 2 C ) and a salinity of about 34 9 
I)er mille This water is colder and more saline than the 
water at similar depths in the North Polar Basin, which 
indicates that there is no direct commumcation between 
the deeps of the two basins. 

The vertical distribution of temperatuie and salinity 
in Baffin Bay seems to be very similar to that of the 
North Polar Basin, with a cold but less saline up])er 
stratum of water — ^with a mmimum temperature of about 
28 9* ( - 1 7 C ) — and a warmer and more saline deeper 
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stratum from 100 or 200 fathoms downward, with a 
maximum temperature of 33 6 (0 9* C ) in about 200 
fathoms, and the temperature slowjiy decreasing towards 
the bottom 

The Ice — As before mentioned, at least two thirds of 
the Arctic Ocean is constantly covered by duff mg icp 
This ice is mostly formed on the surface of the sea itself 
by troezmg, the so called floe ice or wa ice A smalf jnirt 
18 also river ICC, formed on llu iiveia, cajiecially the* 
Siberian, and carried into the sta during the spniig or 
summer Another com})aiuti\<-ly smell ]mrt of the lee 
originates fiom the glaciers ol the Aictie lands Tlicse 
pieces of glaeioi ice oi icebergs aie, as a rule, easily 
distinguished from the floe ici by tluir si/c and stiuetnn 
They occur almost exclusively in tlu seas lound Oreenlaiid, 
where they originate from thi glieurs dtseending into 
the sea from the inland ice of Gicdiland Some small 
leobcrgs are also formed in Iranz Josef l^ud, SpitsUrgen, 
Novaya Zemlya, Qrinnell Land, t!le , but they ait com 
paratively insigmficant, and aie not as a rule eaiiu-d far 
Irora the coasts Sea ice or floe leti is formed during 
the autumn, wintei, and spring, ts)xjcially m thi North 
Polai Basin, but also in Ivaia Sea, a gieater ]»ait of 
Barents bea, the northernmost |)ait of the Norwegian 
Sea (near Bear Island and tow aids Ian Mayen), Gieeii 
land bex and Baffin Ba} Tht floe ito does not, as 
a rule, glow thukei than 7 or H feet in ont >eai, but 
when it floats in the water for some years it may ittain 
a thiekntss of 10 feet or moit tin ectly by freezing By 
the (onstant upheaval fiom pressure much gieater thiek 
nesses are attained in the luleel up hummocks and rubble, 
which may lie 20 to 30 feet high above the watci when 
floating Dining the summer the floe ICO decreases igiin 
by melting, partly on the surface owing to the dinct 
radiation of heat from tht sun, l»rtly on the under side 
owing to the higher tem]>erature of the water in whith 
it floats The first kind of melting is the prevailing one 
in the North Polar Basin, while the latter kind occurs 
m more southern latitudes The floe ice is constantly 
more or less in movement, carried by winds and currents 
The changing wind, or also to a great extent the changing 
tide current, (Auses elivtrging movements in the lee by 
breaking it into largei or smaller floes When these 
separate, lanes and channels are formed , when they meet, 
ice pressures arise, and the floes are piled uj) to form 
hummocks or ndgts, and thus the uneven pol ii lee arises 
In the North Polai Basin the floe lee is slowly carried by 
the prevailing winds and tlio currents in an average 
direction from Btnng Strait and the New bibeiia 
Islands, north of Iianz Josef Ijind and Spitsbergen, 
more or loss near tJie North Pole, towards the Greenland 
bea and southwud along the east coast of Gieenland 
Such a drift of an lee flot fiom the sei north of Bering 
Strait to the east (oast of Grecnlind probably takes, as 
a lule, four or fivi yeais, and the floes found in this part 
of the sea are not, theiefore, gencially older How the 
diift of the ice is on the Amtrican side of the North 
Polar Basin is little known But here it is probably 
more oi less blocked up in its southward drift by the 
islands of the Ameriain Aietie Archipelago, and the lei 
floes may thas grow vciy old and thick The southward 
distribution of the di if ting floe ice (the ])aek ice) in 
Barents Sea, Norwegian Greenland Sea, and Davis Strait, 
may differ much from one year to another, and these 
variations aie evidently due to more or less periodical 
variations in the currents and also tin directions of the 
prevailing winds In most places the ice has its most 
southerly distribution during the late winter and spring, 
while the late siunmer and autumn (end of August and 
September) is the most open season 
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HvdoifuMl Com/itionA — Jho clLvelopincnt of organic 
life 18 tomparitivJy i>oor in thone paits of the Arctic 
Ocean whidi are conl^iiuously covered by ice This is, 
amongHt othci thiiigs, jirovcd by the bottom deposits, 
wbidi contain txet ption^lly little carbonate of lime of 
organic origin The reason is evidently that the thick ice 
pre visits to a gr< at exU nt the dcvi lopmtnt of plant life 
,on tho suifacc of the sea by absorbing the light , and as 
the j>lint life foriiiH tho base for the development of 
animal life, thw has also very unfavourable coialitioiis 
The r< suit is that — r <f , in the interior of tho North Polar 
lUsiii — there is (juitc ixt optionally little plant life m the 
s( i under the lec covering, and the animal life Ixith near 
tin surface and in dcoiwr stuta is very jioor in ludi 
V id nils, -whilst it is (omparatively iidi m sjMiies Near 
tho outskiits of tho Ai(tie Otian, win ro the sea is more 
or h Hs o|Kvn during a griatcr pait of tin ytar, the |)elagie 
]»1ant life as wdl as animal hie is unusually rich, and, 
i s]>eeially dining tho < u ly siimiiu i, thcio is often here such 
c developnunt of plankton (ic, jHjlagic lite) in the sea 
surf MO as is hardly found m any other paits of the ocean 
It Hooms as if the ]w)lai water lias siiecially favourable 
eomlitioiis for tho divdopmcnt of the jielagic plant life, 
whidi mikes tho tlori, uinl const qnontly also tho fauna, 
llounsh as soon as tho Kotovtring disappears and tho 
water suifato is ex|K)Htd to lull sunlight At tho same 
tinn^ tho temiK raturo of tho water also rises, and thus the 
f onditions lor the eht iiiieal changes of matter and the 
nutiitivi assimilation au miuli improved Tho Arctic 
Otian, or moio esjHcially the North Polar Basin, might 
thus bo eonsidtred as a lung or loservoir in the circulation 
of tho od^in wluro the watei products very littlo life, and 
thus, as it were, gi^ts tiim to ust and at cumulate those 
substaiKts iieeeasaiy for organic life, which are every- 
where present only in tpiito minimal quantities It is 
ilso a remarkable laet ol inteiest in this connexion, that 
tho greatest fisheries of tho world stem to lie limited to 
places whore wattr fiom tho Aietie Otean and fiom more 
southcin seas met t q , Nt wfoundland, leoland, Lototeu 
and Pinmaikon in Norway 

Tho mammal lift is also exct])tionally iich m indi 
viduals along the outskirts of tho Ak tic Ocean We meet 
there, osjiot lally along tho maigin of tho drifting let, tho 
enormous quantities of stals of various kinds, as well as 
whales, which live on tho jihinkton and tho fishts in tho 
wator A similar developmt nt of mainiual lile is not 
nut with an) wluro else in the oeoan, except jierhaps lu 
tho Antarctic Otoan and Bering St a, whoie, howevei, 
similar conditions are piesent In tho interior of the 
Antic Sea or the North Polar Basin tho mammal life is 
v<iy j»oor, and consists mostly of some straggling })olar 
l)cus, probably occasionally wandering everywhere over 
tilt wliolo cxiianso of ice, some seals, especially Phota 
latuia, which has been seen as far north as between 84 
and 8^ N , and a few whales, especially tho narwhal, 
>vliu h has bt cn st t u iii about 85 N 

The bud lito is also ext eptionally rich in the outskiits 
of the Arctic Oecjiu, and the coasts of most Arctic lands 
are every summt r inhabited by thousands and millions of 
Bca-birds, foiimng great loloniis almost on evtiy rock 
Those birds aio also diiiendcnt for thoir hviii^ on the iich 
]>lanktou on tho suifaco of tho sea In tho inteiioi of the 
Aietic Ot uvn tho bud lito is veiy poor, but straggling sea 
birds may piobaldv Ik met with occasionally everywhere 
duiing summei tune, e\in over tho whole Noith Polai 
Basim 
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III Antarctic Regions 

Htrictly speaking, tho Antarctic Regions aie the portion of 
tho L*irth’a sui face lying south of the Antarctic circle, but 
it IS usual to extend the term so as to include that jiart of 
tho surrounding ocean which is influenced by Antarctic drift 
K e The limits cannot bo exactly defi ned Tho long-chenshed 
belief 111 a gieat Antarctic continent which extended into 
ttmpcnito and oven tropical latitudes was disproved by 
Cajitam Cook m his second voyage of circumnavigation, 
and tho fact was ckarly established before 1839 that any 
southern land which may exist only extends appreciably 
beyond the Antarctic circle in one jilaco — to the south of 
South Ainerua The voyage of Weddell in 182 1 to 
7t 15' 111 34* 17' W', and that of Ross m 1841-42 to^ 
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78* l(y m 161* 27' E, proved that navigable water ex- 
tended into high latitudes on opposite sides of the X)olar 
circle 

Recent Exploraiwn — ^The first steamer to cross the 
Antarctic circle was H M S Chatlenqer on 16 th hebruary 
1874 she only penetrated to 66* 40' S , m 78 30' E, 
«outh of Kerguelen Island , but she continued her course 
to Australia for some distance in a high latitude, passing 
within 15 miles of the |)osition assigned to Wilkeses 
Termination Land without seeing any sign of land Her 
dredgings and soundings yielded indirect evidence as to 
the nature of the unknown region farther south Sir 
^lohn Murray behoved that the soundings showed a 
general shoaling of the ocean towards the Antarctic ice, 
indicating the approach to a continent By collecting ami 
analysing all samples of deep sea deposits which had Ik en 
secured from tlie far south, ho discovered a remarkable 
symmetry in the arrangement of the deposits The 
globigerina ooze, or in deeiKjr waters the red clay, cai^jct^ 
ing the northern j)art of the Southern Ocean, merges on 
the southward into a great ring ot diatom ooze, which 
gives place in tui n, towards the k e, to a terrigenous blue 
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much The fine rock particles of which the liluo mud is 
composed are such as do not occur on oceanic islands, and 
the discovery of large blexjks of sandstone dropjiecl by n c - 
liergs proved the existence of sedimentary rocks iMthin 
the Antarctic circle The maiiue fauna discovered by the 
Chdllenqer contained many H|>ccie8 veiv similar to those 
common in the Arctic legions, if not identical with ^htm 
The suggestion of identical foims occuning in the two^ 
polar areas, and absent from the intervc mug seas, has given 
rise to a lively dis( ussion amongst biologists 

During the southern sumim i in w huh Chalitnqer 
visited Antantic waters, a Cerman while ship, the 
Grmlancl, under Captain Dillmann, Msitcd tin western 
coast of the Antarctic land south of Tu rra del I m go, and 
rectified the chart in scvtial paiticuUis Thediicfdis 
covery was a channel, named Bisinank Stint, in 05 S, 
which seemed to run between Palmer Dind and Cbahani 
Land 

When the International Cm umpolar obsei\ itions wc re 
set on foot in 1882, two scientific stations were maintained 
foi a year in the southoin htmisphtie in oidcr toobtiin 
diti for compaiison with the observations at twelve 
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stations rounel the North Pole One of theso was occuiued 
by French obst rvc rs in Ticrra del Fiiego in 55 B , the 
other by Geiman observcis at Koyal Bay on bouth 
<»eorgia in 54 30' B The magnetic and meteorological 
observations were of considerable imt>ortance 

In 1892 four steamers of the Dundee whaling fleet — 
the Jialrena^ Active, Diana, and Polar Star — went out to 
lest Boss’s statement that the “right whale” inhabited 
Antarctic waters The surgeons of two of the vessels — 
on the Balcena Mr W B Bruce, on the Active Dr C 
W Donald — were selected at the instance of Mr Leigh 
Smith and the Council of the Royal Geographical Society 
for their sciontihc tastes, and equipped with all requisite 
instruments for observations and collecting The result 
ot the exjKrimont was disappointing No whales were 
obtained, and all the ships devotocl their attention to 
waling on the east of Joinvillo Island and Louis Phihppo 
Land, not going farther south than 65 B , although the 
floes were found fairly open, -with numerous water 
ehannels. Some small changes were made on the cliart, 
And the few opportunities which were ];)ermitted for 
ac lentific woik were taken advantage of by the surgeons 
^^Geographical Jomnal, vii , 1896, pp 602-521, 625-643) 
The experiment has not been repeated by British ships 
During the summer of 1892-93 a Norwegian sealer, 
the Jaem^ Captain Larsen, also visited those seas, but dicl 
not go farther than aliout 65 B The captain landed 


and collected fossils at several ]>oints In 1801 Of the 
Ai/»07i, accompanied by two othci Noiwcgiiii visstls, the 
IJertha and the (Jaaoi, returned to the Antaictic and 
entered the icc laden watcis in No\ ember at the vciy 
beginning of sumnur (’a]>tain Lai sen in the made 

his way as far south as 08 10' in 00 W on tlu lasteiu 
Bide of Graham l^and, but st viral miles fiom the coast, 
which was boidcrcd by a high icc biriiti 'Jho most 
jiromincnt headland, in 60 S, was naniid C’ijki Iiamnes 
Ileturning northwai^ds, two small islands, Lindt iilxig and 
Christensen, weie cliscovcitd and loiind to Ix) active 
volcanoes Meanwhile the Ueiiha, Captain hvenstn, had 
reached the Bouth Bhi thuds on 1st Novtmbcr 1801, and 
worked hci way southwaid along the west side ot Palmer 
Dincl and past the Biscoo Islands, reaching the Antarctic 
circle on 9th Novcmlicr without met ting icc This was 
the first time the Antarctic circle had been crf)ssed since 
the Cfuillenffer did so twenty years before Captain 
hvensen sighted Alexander Land, but did imt follow the 
coast to find whether it is continuous with Oiaham Land , 
and without expci lencing any trouble from ice floes ho 
rewihed his farthest south, 69* 10'Bm70 12' W 

(Mitihedujiqen (hi Geoqraphiechen Geeelhchaft, Hamburg, 
1895, pp 245-304) After visiting Tuna del Inc go, 
both the Jason and the Jlertha returned to Antarctic 
waters towards the end of January, but went no fait her 
than Joiiiville Island, and then sailed for lurojK 
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In 1894 the well known Norwegian whaler, Svend 
loyn, Rent out one of his veRsclB, the Antarchc^ Captain 
ChristcnRcn, to tiy hialuck off the coast of Victoria Land 
The Antarctic sailed from Melbourne in September, having 
on board C L Borchgrev^nk, a young Norwegian resident 
in Australia, who, being determined to take {lart in a 
voyage he could join m no other way, shipped as an 
.ordinary Rearnan He made notes of the voyage, and 
published an ar count of it on his return to Europe {Report of 
Sicih Int( t naitAjnal Geographical CongretiB^ London, 1895, 
pp 169-175) The Antarctic, after being compelled to 
put bark for rejiaiis, left Stewart Island, Now Zealand, on 
28th November 1894, and entered the pack in 62 45' H , 
171 30' E , on 8th lieceiiiber The Ballony Islands were 
sighted on 14th December, and Cajic Adare on Vrctoria 
Ijand two days later On 22iiJ January 1895 the 
farthest point was reached at Couliiian Island in 74 S , 
the H(a was then easily navigable to the south On 23rd 
January a small jiaity, including the captain and Mr 
Borchgrevirik, landed on the mainland ne^r Cape Adare, 
tlio fust jicople to set foot on wliat is probably the 
Antarctic continent On the return voyage the ship was 
only six da^H in woiking through the pack 

rtfoits hid lx.cn midt from time to time, by Professor 
( Joorg von Ncuma>ei in Germany and by Sir John Murray 
and othcis in Great Britain, to induce learned societies to 
inaugniato a new cia of sou ntific Antarctic research under 
Govcinmont, or at least undei national auspices In 1895 
Sir Clc incuts Markham, as president of the Royal Geo 
graphical Society and of the International Geographiuil 
Congress, which met that year in London, also took the 
matter U[), and interest in the Antarctic regions began 
to Ik) aroused m every civili/cd country M Adrien dc 
Gerlacho organized a Ikjlgian expedition, for which he 
raised the funds with difhculty, and only secured a grant 
of public money at the last moment when the enterprise 
apiieared almost hopeless He purchased the Norwegian 
whaler Raft ki, had her refitted and re named Belgica, and 
brought together a scientific staff and crow — half Belgian 
and half foreign M dc Gerlacho, commanding the 
K x|>odition, M Georges Lecomto, captain of the ship, and 
Lieutenant Danco, magnetic observer, were Btlgians, 
Ml Amundsen, the mate, a Norwegian, M Ar^towski, 
the geologist and jihysicist, a Pole , M Racovitza, the 
biologist, a llumanian , and Dr F A Cook, the surgeon, 
an Ameriran The Jklgica sailed from Antwerp on 16th 
August 1897, but it was 14th fanuary 1898, already long 
past midsummer, bt fore she left btaten Island for Antarctic 
waters 81u sighted the South Shetlands on the 21st, 
and piocoeded to Hughes Gulf, from which a channel was 
ex))loi*ed leading south westward between continuous land, 
named Danco Land, on the eist (possibly the northern 
extension of Graham Land), and Palmer Land on the 
v\tst Palmer Land was found to be a group of large 
islands Both coasts of Belgica Strait, as the new channel 
vas named, were surveyed and twenty landings made, so 
mu( h tunc being occupied that it was 1 2th February when 
the liehjica re-entered the oiien sea to the west at Cajio 
Tuxeu in 65 15 S A large liay opemng eastward was 
so ontuinlxiicd with ice that it was impossible to find 
whether or not it led to Bismarck Btrait Much fog was 
experienced, but on the Ibth Alexander Land was sighted 
in the distance Continuing on a westerly course, the 
Belgica made every effort to enter the pack, which was 
successfully accomplished after a heavy storm on the 28th 
By taking advantage of the leads, the ex|)edition advanced 
to 71" 30' S m 85 15' W by 2nd March, but the ship 
was blocked next day by the growth of young ice soldering 
the imck into one continuous mass For more than a 
year further independent movement was impossible but 


the ship drifted with the loe between the limits of 
80" 30' W and 102" 10' W , and of 69" 40' and 71" 35' S , 
which was the highest latitude attained (31st May 1898)» 
The sun did not nse for seventy days, and all on board 
suffered severely from depression of spirits and dtsordera 
of the circulation, which Dr Cook attributes to the dark- 
ness and to improper food Lieutenant Danco died during 
the period of darkness On 13th March 1899, when a 
second winter in the ico began to seem probable, the 
Belifuca wa« released m 69 50' S and 102 10' W 
{Bvlletin de la Society Roy ale Beige de G^ographte, 1900,. 
pamm) The geographical results of this expedition were 
insignificant so far as the discovery of land or penetration 
to a high latitude is concerned The ship passed several 
times to the south and west of Peter I Island, proving that 
the land seen by Bellingshausen at that point is of very 
limited extent During the drift in the ice the soundinga 
weic usually between 200 and 300 fathoms, which, com- 
pared with the great depths to the north, clearly indicated 
a continental shelf of considerable breadth, probably 
connected with land m the south {Geographical Jomimly 
XIV, 1899, pp 77-82) A line of soundings was earned 
from Staten Island to the South Shetlands, and a 
maximum depth of 2210 fathoms found in that con- 
stricted part of the Southein Ocean to which the name 
of Diake Strait has been applied, although the often a 
of the Belgica termed it, less appropriately, Antaictic 
Strait 

13ie Hamburg America Company's steamer Valdivia, 
chartered by the German Government for a scientific 
voyage under the leadership of IVofessor Carl Chun 
of I^ipzig, left CajK. Town on 13th November 1898, 
and on the 25th was toitunate in rediscovering Bouvet 
Island (54" 26' S , 3" 24' E ), which had been searched 
for in vain by Cook and Ross Steering south, the 
Valdivia found the edge of the drift ict in 56 45' S, 
and, although an unprotected iron vessel, she followed the 
edge of the pack from 8 L to 58 E , reaching 64" 15' S 
in 54 20' L on 16th December At this point a depth 
of 2541 fathoms was found, so that if Enderby Land 
really occupies its assigned position, 102 nautical miles 
faither south, the sub oceanic sloxie must be of quite 
unusual steepness The rocks dredged up contained 
specimens of gneiss, gianite, and schist, and one great 
block of red sandstone weighing 5 cwt was secured, con- 
firming the theory of the continental nature of the land 
to the south from her farthest point the Valdivia 
returned northward vid Kerguelen Island Although 
only an incident in a voyage from the Cape to Kerguelen, 
this trip allowed of twenty nine deep-sea soundings lieing 
made south of 50" S , where only fifteen had been recoided 
before The general depth of the Southern Ocean proved 
to Ix) much greater than had been formerly supposed, the 
greatest depth being 3155 fathoms m 58 S No con 
elusion as to the existence of an Antarctic continent could 
be drawn fiom the soundings south of 55 S between 
0" and 50" E (For abstract of observations, see Geographi- 
cal Journal, xv , 1900, ])p 518-528 , and for fuller report 
Zeitschrft tier Geeellschaft fur Rrdkunde zu Berlin, xxxiv , 
1899, pp 75-192 ) The physical and biological conditions 
of the water and the nature of the ice wore very carefully 
investigated 

On fts return to England in 1896 MrC E Borchgrevink 
made strenuous efforts to orgamze an Antarctic expedition 
under his own leadership, and in August 1898 he left the 
Thames on the RoiUheim Croes, a Norwegian whaler 
formerly known as the PoUux, m charge of a pnvate 
expedition equipiied by Sir George Newnes Hia scientific 
staff included Lieutenant Coll^k, E N B « Mr Louia 
Bernacchi, a trained magnetic observer, Mr N Hanson 
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ami Mr H F\ans, biologists , and Dr Kluvstad About 
fafty dogs were taken out, the intention being to land 
at Ca^X) Adare and advance to^ivards the magnetic, and 
l^erhaps also towards the geographical, jiole by sledge The 
SoiUhem reached the edge of the ice in 52 S and 
154* E on 30th December 1898, one of the Ballony 
Islands i^as sighted on 14th January 1899, and after m 
vain attempting to get south aliout the ineiidian of 164 E , 
the ship forced her way eastward and emerged from the 
pack (after having been beset for forty eight days) in 
70 8, 174* E She i cached Cape Adare, and anchored 
in Robertson Bay on I7th February The land lart}, 
consisting of ten men, was established in a house built on 
the strip of beach at the base of the steep ascent to 
the mountains, and the ship left on 2nd Maich Mi 
Borchgrovink found it impossible to scale the slopes to the 
snow fields, which he believed to occupy the surface of a 
gicat plateau in the intciior, and the liaity, except for 
short trips along the shoie oi on the sea ice, si>ent the 
year ot then sojourn — the fust jear ever passed by man 
on Antarctic land — in making natural history collections 
and keeping up meteorologi(.al and magnetic observations 
The Sonthon Cross leturnccl to Ca].)e Adare on 28th 
January 1900, and aftei taking the winter paity on board 
— dimimshed by the death of Mr Hanson -set out for the 
south on 2nd Jbebruary Landings wcie made on Posses 
Sion Island, Coulman Island, on flu mainland at the base 
ot Mount Melbourne, Fianklin Island, and on 10th 
February at the Imse of Mount Tenor, ncai Cajio Crone r 
From this point the ship steamed eastward along the great 
ice barrier to a point in 164 10' W , where an inlet in the 
IOC was found, and the ship reaihcd hei highest latitude, 
78 34' 8, on 17tli Februaiy The edge ot the ice was 
found to Ixi farther south than it had been when Ross 
visited it in 1842 Al>out ^>000 square miles of o|Kn 
wat(r are shown on Borchgrevink's map, where Rosss 
showed the solid icelmrrier Mr Boichgrevink was able 
to land on the ice with sledges and dogs, and advanced 
southward about 16 miles, reaching in 78 50' the 

farthf st south yet attained On the 19th the Southtnt 
Cross started on hei leturn, and, without encountering any 
pack ice, reached 8tewait Island, New Zealand, on 30th 
}>lArch. {Geographi( al /omnal, xvi , 1900, pp 381-414) 

In the autumn of 1901 three well equipped exiieditions 
left Europe for Antarctic exploration The British National 
Antarctic expedition was organised by a joint committee of 
the Royal Society and the Royal Geographical 8ociety, and 
equipped under the suiierintendencc of Sir Clements Mark 
ham One half of the cost was borne by the Government 
the rest mainly by Mr LI W LongstafF, who provided 
£30,000, the Royal Geographical Society, and Mr A C 
Harmsworth A strong wooden ship of about 700 tons 
register (1700 tons displacement) was built at Dundee, 
and named the Discovert/ She was barque rigged, with 
auxiliary engints, and amidships entirely nonmagnetic, so 
that magnetic observations might be carried on without 
interference from local attraction The vessel was equipped 
with all necessary scientific apparatus, and the expedition 
sailed under the command ot Commander R F Scott, 
R N , with Lieutenant Armitage, R N R , as second m 
command, Lieutenants Royds and Barne, R N , Lieutenant 
Shackleton, R N R , and Mr Skelton, R N The crew of 
forty men were almost entirely sailors of the Royal Navy 
The scientific staff included Dr Koettlitz, who had shared 
with Mr Armitage in the Jackson Harmsworth Arctic 
expedition, Mr Louis Bernacchi, who had sailed with 
Mr Borchgrevink in the Souifiem Cross , Dr Wilson, Mi 
Hodgson, and Mr Ferrar The scientific director, Mi 
George Murray, accompanied the vessel to Caj>e Town, 
and Dr H R Mill also wont fiart of the way as instructor 
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III oceanography The Dtscovet y loft Cowes on 6th August 
1901 and Simon’s Bay on 14th October, and on the Miyagt 
to New Zealand entered the ice j^ck and leachid 62 ^>0 
S, 119 40 F, where a sounding of 2300 fathoms was 
obtained She reached Lyttelton on 28th Novtmbcr, and 
finally, having ombaikod a number of dogs, sJie sailed from 
Port Chalmers tor Victoiia Land on 24th Dettinbtr 
ThcGcnnan expedition sailed from Kiel on lltlf August 
1901 111 the Oiws\ a vessel similai in si/e to the Dt^coniy, 
and similarly cquqqnd foi scientific work, though of a 
different model and sail plan Tin cominaiuhi of tht 
exiiedition was Pioftssor ImkIi ^on Diygalski, of the 
University of Berlin, and In was supported by an ablt 
scientihe staff of foni sjniialisls Hhi sailing mastei, 
Captain Rusei, and tiew were ot the merchant service, 
although the vessel, unlike tin Discowty, earned the naval 
flag The Ganss n ached Ca])e 'town on 2Jrd Novtmbcr, 
ancl sailed for Kerguelen a lew days litei, taking in 
stores at that island, and d(j>aiting southwards at tin 
end of January 1902, with the object ot i»eiutiating the 
absolutely unknown part of the Antarctic area in the 
ntighlKiurhood of Lndeiby Land Simultaneous meteoro 
logical and magnetic ol)s(rvations were aiianged to It 
caiiieel out on l>oth vessels and at a lantl station which 
has been established at Kerguelen Island, and the two 
expeditions, although entirely distinet, acted in ptrftcf 
haniiony Magnetic and meteorological observations were 
also aiiunged foi conqiaiison at Lyttelton in New Zealand, 
and at Staten Island in Aigtntina 

Dr Otto Nordenskjolel oigani/ed a Swedish expulition 
on boaid the whalei Antaicttc^ Ca])tain Larsen, and saiUd 
from Falmouth on 2Gth Octobei 1901 foi Buenos Aires , 
h( left on 24th Dtttmber, bound foi the (oast of Graham 
Land, where he was landed with a wintenng ))aity in oreltr 
to cairy out exiiloration and stientifie observations sinuil 
tancously with the British and Geiman cx])edition8 
Arrangements were eompleted for two additional c\ 
peditions to sail in 1902, taih enqiloying an old Noi 
wegian whaling vessel juiithased for the piiriiose Tin 
Royal Qeogiaphical Society sent out the Mtnnttu/ uiuh i 
Lieutenant Colbctk, RNR, as a relief shij> to tlu 
Distovciy, she sailed from the 'Jlianus on 9th luly 
Ml W S Bluet, v\ho hid exjidinuf oi both Antaictu 
and Arctic exploration, completed the plans ot a Siottish 
expedition undei his command in tin Jhda, whidi was 
greatly strengthined and refitted at Tioon and Kinnitd 
the Scotia Cqdain Ihomas Robeits(m went as master (J 
the ship Mr Biuee piojaistd to tuin his attention to 
M^eddell Se i 

llic lull n suits of th< woik ol tl»f BiUfua I dhltnu and 
{southern Civ^s win not inailal>l< at tin tiini ot writing, but 
the puliniinary obsmations toiivty much new infoimation, 
espicially with regard to thniat( 

land — No new land has lutn dim oviicd south ot the Antarctn 
tiicle, it w( txecqit the Koutluin piolongation of what ispiobably 
tht last coast ol (irahani Land rei)oit(a by Laiw n The obf-erva 
tions ot the Bclqtcn incriHm the piobability that the land knovMi 
to exist to the south ot South Ainerna is an arehijuhigo, tin 
islands btiiig jsihaps loikrd tog<thcr by ler in the s-oiith 
The relatiMly shallow watei in whuh the Belgtta diittcd whin 
fast in tho tloo indieatis an extensive land oi nunu rous islands ot 
u continental charactu to tlu south on that side, wink the vciy 
dtop watef found by the Valdnna to tbc north ot Lndeihy Land 
appeals to justify the supposition that the sea ntiittiak s far to 
the south 111 that region Ac tivc v ok anoes hav ( in t ii st < n koth in 
the Uraliani I^iicl and ^ utona Land areas, and the rt is oint i>iohn 
bihty that violent earthquakes are occasionally tx pent not d It 
has heui suggested that the great increase in tht amount of drift 
lee from the Antarctic, and in the si/e of the bergs ohstrvtd in 
the iHiiocl 1891-96, was due to the disniption hy taithquakts ol 
vast masses from the seaward ends of the Antarctn itt shttt 
Bort hgrevink s observ ation of the appart nt retreat of tlie southern 
ice barrier is in accordance with this view The hypothesis ot a 
great Antaretic continent oi tontimntal anbiptlago (ontinuouKlv 
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covcied hy an v c Hheet ih roiiBrmed by the observationH of recent 
« xpt (litioiiH, but the evidence 18 not yet direct or concluBive 
/ mul he —The u c barnerfl whu h have been seen extending for 
bund rods of milcH along th(v( oast of Antan tic lands, and reaching 
the he ight of from 100 to 200 feet, have hitherto been viewed as 
the seaward face of a vast i< e sheet or confluent glancr, the only 
unalogouH jdienoim na in the north being the great glaciers of 
northdii Alaska Mr Bcinacehi, however, suggests that they 
may be ^he sidt s of great spurs of ice projecting at right angles 
fimii the land The ne wall at the plate of its greatest exteii 
sfon in Vutoria Ijand is evidently afloat, for deep soundings have 
been obtained near the edge, but it is probah^ iii continuous 
(ontatt Avith the land Hoichgrevink advaiu ed about 16 miles 
on it and found a rising gratliont all the way , but he does not 
iLpoit a ertvassed /one, which analogy with Grotnland would 
lead us to ex pet t I^ast of Mounts ILrebus and terror, Ross 
leported that the ire harrier was from 180 to 200 foot high , hut 
Hole hgrevink assigns to it only a height of 60 or 70 fed, and at 
the pla( 0 where ho landed the ite was only 3 foot ahovt the sea 
1 he fa( t that flat toppi d k ebergs of eiioimous dinn iisions, suth 
as tould only be juoduted by m fates Hiiiiilai to that of Victoria 
Land, are found in laige nuinhi rs win n vti iht Aiitantic rtgion 
has lx en a]>})raacht d, makes it piohahlo that an let harrier girdles 
the i<arth some short disiaixi within tin Antarttit tirtle M 
Aiviowskt points out with regard to the land bordering Helgica 
oi (lerlathe Strait, that small itelxrgs aiu formed tiom the icc 
foot product tl ))y tin regt^lation of ice which has fallen from the 
gla it)iH on the uppei pait oi the steep slopes 

Sen hr — T lit j)a( k f omit d of sea it o and fragments of hergs 
a])ptais ft) Hurit)untl the Antarctic cir< le as a floating breakwater, 
and opt n wattr somt times otturstothi stmih of it So far as 
alrtady known tins is the ease only t)ll the east coasts of land 
j>ioj(( ting noithwaid ficni tlie unknown rtgion at hast, it is only 
in siK h [tositions that latitudes htyoiitl 72 S have been reached, 
and f iither to flit cast sta ite has piohihitttl tht advance of ships 
lx)th in Kt)ss Sea and Weddell Sea TJio Antautu patk difieis 
Ironi that ol tht Art tit rtgion thiefly in the largt number of 
heigs and fiagnitnts of hartl laud ue fio/tui up in it, this unequal 
strut ture i nr leasing the tlan^t rs of it e navigation The not them 
t tige of the ])a( k appears to Tie lu arly along tlie paralh 1 of 60 S 
111 humnur , its ])osiiit)n in wintt ns unknown Drift ut, consist 
mg mainly oi laigt, flat topptd hrrgs, is usually nut with in the 
Soutliein Oct in at all tinum of the ytai south ot 50 S , hut most 
abundantly in the months ol Novtinher and Deceniher (the 
sf)uthtuii Humriior), anti least fieqiuntly between April and July 
J he drift ue (times taithost noitli on the Atlantic side, an 
ot ( asional lu ig may he sigh loti off the C^apt ut Good llo)>c and the 
exlrtme limit at whuli ue has hotn si cn was 26 30 S in the 
voiy ( I ntie ol tht Atlautu in Apiil 1894 
AtaqnHinm mui A morn -Mi llorchgi ovink was led hy the 
magnetic ohscivations taktn hy lieutenant Colbcck and Mi 
Beiiiaeehi to assign to the ma|^netic (lole) the position ot 7 1 20 S 
ind 110 h I ho observations ut Lape Adaio howt vt r, were 
leudcred nnsatisfactoiy hy tlm local attiactioii extieistd by tlie 
masses of vohanic locks in the neighbouihood, and hy frctpiciit 
iiiagiietie stoims, the diflorence between the maMinum and 
innumuin tit c liiiation m a single day sometimes amounting to 1 
Miigiietu ohst rvatioiis weie made from the JiLlqica on the leo floe', 
hut the want ol stability ot the ice inadt the woik diffit ult 
Dining the dnft of the lidqun the auiora was observed with great 
attention duiiug the pt nod 11th March to lOth Stptember when 
theie was no daylight or stiong twilight although the cloudiness 
of the sky only allowed it tt) he sten on 8i\t> two oteasions A 
dun mil period w is ohsoived the maxuimm mtonsity occurring 
hetwedi 9 and 10 i M Ihe hiilliamo and vaiiety of the display 
wei ( It ss iriai ked m J uly than in the other months The commonest 
toim was a luminous arch the eiilminating point of which almost 
always bore S S W the an h did not attain so gioat an altitude 
ut the solstice is at the ecpiinoxos the amoral ])henomena appear 
mg to retiie towatds the magnotu pole in midwinter (U 
Ai^towski Oroqrnphical Journal xvi , 1900, ])j> 92 94 ) At 
(\ipe Adaio the aurora was obseived ‘ nearly every night, the 

f ire vail mg foim being a luniinous arch the centre of which always 
av to the iioith, never to the south Ihis would atifiear to 
niclicate an iiiisymmetiual distribution of the aurora witn regaid 
to the |>ole The ptiiod of diurnal maxiimim was botA^een 8 and 
9 1 M , and hou also the annual minimum seemed to occur at 
midw inter 

(innate — The summer climate of the Antarctic region has long 
been known to ho extioinely cold and uiigtmial Rnico on the 
Jtiahrna found the aveiago tomjieraturo during the three summer 
months of 1892-^93 to he rather under 31 \ for latitude 62 S 
Ihe actual figuies woio December 31 T, January 81 1 , Ftoruary 
29 6 The followring table shows the monthly mean teinjicratures 
observed on the Belqica west of Graham IjanS in the jiack about 
latitude 70 S (H Arctowski Geographical Journal xiv , 1900 
p 417), and of Borciigrcvink s expedition at Caiie Adare in 


latitude 71 S (C K Borchgrevink, Geographical Jovemalf xvi , 
1900, p 405) — 


Average Temperature in the Antarette Regions 



W of Graham I^ancl, 
1898-1890 

March 1898 to February 
1899 MnanH of hourly 
obsHrvationN 

... 

Cape Adare. 1899-1900 
February 1899 to January 
1900 Mums of daily 
maximum and minimum 


Mwn 

Max 

Min 

Mean 

Max 

Mm 

Tamiary 

29 8 


17 4 

33 0 

48 9 

22 5 

Fcbiuary 

i0 2 


14 7 

(26 4) 



March 

15 6 


- 4 5 

17 7 

31 1 

- 25 

April 

10 8 


-16 7 

10 8 

30 0 

-10 0 

May 

20 8 


13 4 

- 46 

23 2 

-31 1 

June 

4 1 


-22 0 

11 8 

14 1 

-86 0 

July 

-10 i 


44 8 

- 86 

23 8 

-39 9 

August 

11 7 


-21 3 

-13 4 

18 9 

-43 1 

Scpteinhei 

- 1 3 


-45 6 

-11 9 

11 5 

-26 1 

October 

17 8 


-15 3 

- I 8 

19 6 

-36 5 

November 

19 6 


6 5 

17 8 

45 7 

- 4 0 

December 

28 0 


59 

8 

42 2 

20 4 

\ oar 



-45 6 

7 0 

48 9 

-43 1 


The temiieiatiiies m the pack were, is might be txjiected, less 
extieme than those' on the land, and subject tu great variations as 
the wind blew from the ice on tht south or from the oiien ocean 
on the north ihe temperatuio found hy the Bclgxca for August 
IS romai kahly high, so high that it is advisable to say that it is 
+ 11 7 Is not a slip for -11 7 The Bumniers aie remarkably 
cold, tlie winteiH by no means extraordinarily so Indeed, the 
seventy of tlie climate at Cipe Adare Bccms to be duo to the fact 
that the moan temiicrutiire remained below zero Fahrenheit for six 
coiisec utive months , the minima were not lower tlian occur every 
year in lowei latitudes in central Canada and Siberia At the 
southern ice barrier a minimum of 12 was found by Boi cligrevink 
in Feliruaiy, during the height of summer A rise of teniperatuie 
was found to be a sure indication of an appioaching storm , at 
Cape Adare the theimometei was more sensitive than the baro 
meter in prognosticating gales 

Bmsure and W ind 1 lie liai ometric obsei vations at Cape Adare 
are not available for disc ussion, but the niaxnnum observed was 
30 182 inches and tlie miniinuin 27 860 mehes On the Brlqica 
the moan juessure for the year was 29 319 iiuhes The maximum 
piessure obsoivod was 30 400 and the niinuiium 28 022 The 
iHobanc charts compiled from all previously existing data show the 
isobar of 29 10 lunning slightly to the north of 60 S , and as the 
same pressure occurs again in 70 S , it seems fair to infer that the 
belt of minimum mean jiressuro lies somewhere about 65® S , and 
that higher pressures will ho found faither south A belt of 
compaiative calm appears to he between ihe ‘ roaiing forties and 
the tempestuous margin of the Antarctic continent This was 
jiaititularly noticed by the Valdivta 3 he rtcoid kept on the 
Belqtca showed that the numher of houis when the wind blew 
from southerly or easterly directions was sliglitly less than Irom 
northerly oi westerly direc t ions , in other woids, the piobability 
appealed to bo slightly ^eater that the pressure was, on the 
whole lower to the soiitTi than to the noith However, the 
vessel was drifting over a eonsiderable aiea during the time of 
observation, and theie was also a well niaikcd seasonal range 
Westeily winds jnedominated in winter (June to August), and 
easterly winds in summer (Decemlicr to February) , the northerly 
and southerly eomponents show no clear seasonal range, and are 
nearly eipial in frecjuency Ihe weather as a whole was duo to a 
succession of eye lones At Cape Adare winds from sonthorly direc 
tionspmloniinated, and e8|>ecially heavy gales from E S E , afford 
ing some evidonee of a permanent south polar anticyclone As 
the latitude differs but slightly from that ot the mean position of 
the BelgicOy it would seem that the antieyelone lay towaids the 
Victoria Land side , and this in turn suggests that the mam body 
of the land lies in that direction, an inference supported by 
the temperature observations also But the records of a single 
year do not allow of any definite conclusions being amved at , 
they furnish at most a legitimate basis for tentative hypotheses 
At both positions teirific storms of wind weie very frequent, 
making the cold unbearable while they lasted These are prob 
ahh due to the proximity of the relatively warm sea to the cold 
leo or land, and it is probable that farther in the interior there 
will be a region of relative calm although of lower temperature 

Precipdation — Frequent mists and snow squalls nave been 
reported by all voyagers in the Antarctic seas, even m the height 
of summer The imnienso thickness of snow necessary to form 
the Antarctic icebergs presents a problem of great difficulty If 
the prevailing winds were northerly, a heavy precipitation would 
be a natural consequence , but if there is an anticyclone over the 
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land, giving rise to prevailing soutlieily Minds, the source of 
inoistuie IS ii mystery A iiiig ot high pressure near the 
Antarctic circle, sunouuding a low pressnio aua lying over an 
tfiiien polar sea, might account for obseived facts , but there are no 
observational data for or against this fancy 

Flmu and Fauna — ^TeiTestnal flora and fauna have been dis 
covered on Victoria Land and in the Palmer Archipelago, but both 
aie very limitid Borchgreviuk rcj^iorts hvo sjiecies of lichens, 
including the ordinal y reindeer moss Lichens wire found as far 
south as 7B B Insects of three sjiecies Mere di8co\ered, all very 
minute, but capable of being detected by the iiakc d eye as they 
moved about on the lichen The Jielgica found a moie extensive 
flora on the shores of Belgica Btrait, mosses an<l a single species 
of grass being observed as well as lie hens The inscds found theie 
included a species of dintera with rudimentary wings, podurida, 
and minute acarides Marino life was very abundant even in the 
highest latitudes It included a great number of species lepic 
sen ting plankton, littoral foims, and fishes, as Mell as bentnos 
Ihe seals and seabirds have for the most pait been de8(ribed 
before The right whale seems to be absent Ihcre is no walrus 
nor narwhal, and no trace of land mammals has been found 

Authoritikr — K biitoKEK Di6 hnlstelmn/j iiiid Verhreitunq 
dn Antarktischen Treibeises Leipzig, 189d — K hHKKKit 
Antaiktis Berlin, 1898 (translated as Hhe AnUitUic Keqion% 
London, 1900) — A Rainaud J e Continent Audral Pans 1898 
(bistoriral) — VT G Burn Murdoch }<rom kdivhurqh to the 
Antarctic London, 1894 (an acc ount of the voyage of the Faltrna 
1892-93) — H J Bull The Li uiae of ttie Antarctic totheisouth 
Polar Regions London, 189(1 (the voyag< to Victoria Land in 
1894-95) — F A Cook Through the J^vit Antantie Jhight^ 
1898-99 New York and London, 1 900 (the voyage of the Belqiea) 

< E Borohorkvink J^irit on the Antarctic Continent Ijondoii, 
1901 — L Bernacc HI Jo the &outh J*olar Regions 1 ondoii, 

1901 (the oxjmdition of the tiouthern Cioss) — (r Murray (editor) 
The Antarctvc Manual London, 1901 — G voN Neumayer AuJ 
^nm Sildpol Berlin, 1901 — A iir Gfrlachf Quinze Mens dans 
i Antarctique Pans 1902 — E S Balch Antarctica Now \ oik, 

1902 (historical) 

Iho following papers of special \aliie may also be icfiried to - 
Sir Tohn Mui ray ‘The Exploration of the Antautic Regions 
hcotiish Oeographical Magazine ^ ii (1886), pp 527 543 , ♦'llm 
Renewal of Autaictio Ex[)loration, Geographical Journal^ iii 
(1894), pp 1-42, “The Scientific Advantages of an Antarctic 
Expedition ’ (with discussion), J^roeeedinqs ot the Rogal Socuty^ 
Kii (1898), pp 424-451, and Natuie, Ivii (1808), pp 420-427 — 
S Rurp * Das unbokannto Budlaiid, Deutsihe Giographtsehe 
Jilatter Bremen xviii (1896), pn 147-171, 122-860 (histoiical) 
— Sir OiPMFNis Markham ‘The Antaictic Exjieditions, Gto 
qiaphiml Journals xw (1899), pp 473-481 — 1 von Dryc alhki 
* ‘ Die geplante Deutsi he SUd polar Expedition, Veihandlungen dei 
Gfsellscha/t filr Erdkundc za Berlin^ xxvi (1899) pp 58 87 — 
H AiigrowsKf “ Exploiation of Antarctic I ands (geographical 
Journal^ vol \vn (1901), pp 150-180 also, lor the proceedings 
of the Discoverg ex]xidition, Otographiuil JounuU foi 1901 and 
1902, and foi those of the Gauss expedition the publications of 
the Institut fur Meereskunde and of the Ocsellscliaft fur Erdknnde 
at Berlin for 1901 ind 1902 (IT R m) 

Pole, William (1814-1900), Fnglish engineer, 
was born at Birmingham on 22nd April 1814 He was 
Si man of many accomplishments Having spent his 
-earlier years in various engineering occupations in h ngland, 
ho went out to India in 1844 as first professor of origin 

< enng at Elphinstone College , Bombay, where he had to 
organize the course of instruction for iiatne students, but 
his health obliged him to return to England m 1848 
For the next ten years ho worked in Jjondon under James 
J^impson and T M Rendel, and the high reputation lie 
achieved as a scientific engineer gained his appointment 
m 1859 to the chair of civil engineering in University 
•College, London He obtained a consideiable amount ot 
oihcial work from the Government He served on the 
committees which considered the application of armour to 
ships and fortifications (1861-64), and the comparative 
advantages of Whitworth and Armstrong guns (1869-6 >) 
He was secretary to the Royal Commission on Railways 
-(1865-67), the duke of Richmond's Commission on 
J^ndon Water (1867-69), also taking part in the suhse 
quent proceedings for establishing a constant supply, the 
Royal Commission on the Disposal of London Sewage 
^1882-84), and the Departmental Committee on the 
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Stience Museums at South Kensington in 1885 In 1871 
he was employed by the AVar Othce to report on the 
Martini Henry nfie, and m the same year was appointed 
consulting engineer in London to the Japanese Govern 
ment, a position through which he exercised considerable 
influence on the development of the Japanese railway 
system He was elected a fellow of the Royal Society in 
1861, in recognition of some investigations orf (olour 
blindness Music was also one of his (liief mtciests !l\t 
the age of twenty two he was apjioiiitcd organist of ISt 
Mark’s, North Audley Strict, in open ^ ompetition, the next 
selected candidate being Di F J Hopkins (1818-1901X 
who subsequently was foi fifty ytais organist of the 
Temple Church He took th( degree ot Bachelor of 
Music at Oxford in 1860, i»rocecding to his doctor’s 
degiee in 1867, and in 1879 published his Philosophy of 
Music He was largely concerned in tlu institution of 
musical degrees by tlic University of London in 1877, and 
for many jeais acted as one of the CMuniners llis 
mathematical tastes found congenial ocenjiation in the 
study of whist, and as an exponent of the scientific pnn 
ciplcs of that game he was even earlier in the field than 
“Cavendish” Hm literary work included treatises on 
the steam engine and on iron constiuctiem, biographical 
studies e)f famous engineers, including Robert Btcplionson 
and I K Rninel, Sir William hairbaiin and Sii C \\ 
Siemens, several books on musical subjects and on whist, 
and many papers for reviews and scientific periodicals 
He died em iOth December 1900 His son, William Rede 
(b 1852), IS known, under the stage name of AAilliam 
Roel, for his studies in Shakesjiearian drama and his work 
in connexion with the hli/ibcthan Stage Society 

POiiCOa — The poweis and duties of the jioliee in 
England and Wiles with lespcet to the detection and 
jircvcntion ot eriine have not been mateiially altered since 
1884, but in e^ich session ot Riiliamcnt new offences are 
(leated, and an cnoimous amount of subordinate legisla 
turn in the form of bye lav^s has addeel to the duties e>t the 
force The summary reuncely given by the Rreveiition of 
Crimes Act, 1871, ^12, feji ‘issaults on tlie^ jiolice in the 
execution ot their duty was in 1885 extended to cists ol 
resislanec or wilful obstruetion The use fulness of eon 
stable s in coses of serious accide nt has be en mu< h me le ase d 
by systeinatie instruction in the modes eJ giving hist aid to 
injured jieisons, and thev aie now aiitlioii/eel to destroy 
it onee animals seriously nqiiied in the stieets (57 and 58 
Viet e 22) It is ne)w usual, in order to ensuie the proper 
tuatment of women on irrest, to emjiloy jioJieej niitroris 
at the poliee stations, onel to an inge te^r the })rescnce oi 
female attendants or seaieheis when leqimed Under the 
Sheriffs Aet, 1887, courts ol quarter sc ssions may diiect the 
attendance of constables at the assi/es to keep oieler, and 
when such direction is given the she nil is relieved eif his 
eemimon low duty to proviele javelin men foi the purpose 
Under the Roliec Act, 1890, ^ 25, piovision is made for 
sending constables of one foree to the assistance of theise 
ot another authority at the Hepiest of the latter, and at 
the expense of the yiolice area to whieh they are sent 

In 1897 was established a uniform system for dealing with 
property coming into the hands of the police in connexion 
with a criminal charge or in exeeution of certain of their 
duties Courts of summary junsdiction are empowered to 
make orders for the restitution of the property to the owner 
If not claimed, it is dealt with under regulations made by 
the Home Secretary on 14th lebruary 1898, which include 
a power of sale at the end of a year after the jiolice got 
possession of the property (see 60 and 61 Vict c 30) 
The constables of a borough jiolice force may now be em 
ployed as firemen, and constables of any force who under 
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gtneral or special directions act as firemen, or asBwt in ex 
ttnguishing fares, or in saving life or profierty, are entitled, 
in the event of injury, to pensioriB, <ke , as for injuiy in the 
execution of their duty ('>6 and 57 Vict c 10) In 1887 
policemen were allowed to lote at pai liamentary elections, 
and in lH9d at municipal elections and the like 

Mamvfement — On the establishment of county councils 
m 1888 the infiice of each administiative county (except 
Lbndon) were put under the control of a standing joint 
committee comjKised of an equal numbei of justices, 
up])ointed by the couit of quarter sessions, and of mem 
btis of the county council, appointed by the council, 
subject to the [lower ot the Home Secretary to fax the 
niunbc^r ot euh it the council and the cpiaitcr sessions 
< iiinot igicc The ]oint committee appoints the chief 
constable, divides the county into police districts, and 
genu rally contKjls the police of the county, subject to the 
rights of the [UHtices as tonsir>atois of the [leace, and to 
the rights of cjuaitei sessions or of the county council to 
imi)osc additional cl lit i< s on the foico undci the Police Act, 
1H5G It IS also the dut> of the standing joint committee 
in a county, and of the watch committee in a borough, to 
transmit as soon as possible after the end of each calendar 
ytai an annual ictuin of oflenccs ici»oittd to the police, of 
|Hisons arrested by tlic [lobcc, the thaiges against them, 
the K'sult ot the juocct dings there, and such other 
piitieuhus as to the state of eiiuie m their distiiet as they 
think mate iial (55 and 50 \ le t c 38) lly the Act of 1888 
(he police forces of liberties or ot iKHOUghs with less than 
10,000 inhabitants in 1881 and lying within an administra 
ti\( county weie mtiged in the eemnty fence 

The cost of the police in England and Wales for the year 
1000,^ including salanes and [»ay allowances, contiibutions 
ot deheuncyin the^ junsion account, clothing and aeeoutic 
me nts, the cost of buildings, and the othci expenses inci 
duna' to the muntc nance o! the foicc, was 1,822,880 


1 oicoh 

No of eadi 
Iui(( tt\m 
iiK<i l»ully 1 
StKIlktll 

rormlalion 

1 oli< ed hy 
( ( nsus of 1801 

Grobw Cost 

Comitios and horoiigliH 
(IS'i) 

Motropolitaii poluc 
( ity of 1 oiidon 

26,370 

1 

1001 

2 3,381,932 
r»,r>9f>,638 

3 / , / 05 

4,2,802,212 
1,871 863 
119,311 


The e ost ot niaintenanee of the loi c e is now dcfiayed in the 
follow ing in inner — I rom the local taxation grant from the 
laqaiial Ivchecpur to each county theie is transtcired to 
the [lolic c ae count of the county fund lialf the c ost of the pay 
and clothing of the county police, and the re is paid over to 
the (ouneil of each boioiigh within the county which has a 
sepuato police force halt the cost of the pay and clothing 
of the boiough foicc, including the cost, ic , of any extra 
[K)lue toinpoiarily added fumi anothci force and paid foi 
unde r agreement under the^ Police Act, 1890 The balance 
ot the expense of the ioice is defrayed from the county or 
boiough fund The Government inspection of local police 
is unatfec ted by the Act of 1888, but it the Homo Soeretaiy 
withholds his certiliuite of cftieiency in point of numlnis 
and discudine, the authoiity iii default forfeits the amount 
applicable for police out of the local taxation grant, and 
must pay the whole cost of the force out of its own funds 
The county council ot any county within the Metropolitan 
Police Distiict has to transfer to the receiver of police a 
sum lioaung such ]>ro]>oitiou to the police rate levied in 
the parts ot the ecmnt\ hing within that district as the 


' See Pari Paper^ 1<>01 (200) 

* Sleeping population The clay population Is over 300,000 
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Home Secretary certifaes would have been proper under the 
arrangements in force from 1875 to 1899 

In 1890 a complete system of su{>eiaun nation and 
jiensions was established for every force in England except 
that of the City of Loudon The [lensions are awarded iii 
aecC)rdince with a prosenbed scale, and under certain 
conditions (a) On retiiement after 25 years' service, (i> 
on retirement after 15 years' service or ceitificatc of in 
cajiaeity for duty , (c) at any time m the eve iit of certihed 
incapacity for duty m consequence of mental or bodily 
infirmity duo to iiyurios in service as a constable or at a 
fire Gratuities may be granted on retirement with less 
than 15 years’ sciviee on a medical certificate of incaiiacity 
for duty, and pensions and allowances may be given to the 
widows or children of deceased constables 

Elaborate machinery is eieated for settling the amount 
of iiension and the mode of calculating service and to pre 
vent fraud The cost of the pensions is defrayed from the 
[>en8ioii fund of each force, to the account of which are 
(amed cirtain diductions from the ^lay of the force and 
certain classes of fines inqiosod by courts ot summary 
[urisdictioii But the chief item is the Exchequer contri 
Imtion of L300,000 a ytai made to the [Hnsiou funds of 
authorities outside the Metropolitan Police District from 
the proceeds of the local taxation customs and excise dutiev 
(56 and 57 Vict c 45, , 56 and 57 Viet c 60) The 

contribution is forfeited where a force is ccitified not to be 
eflicieiit Any defic leiicy in the pension fund is made good 
fioui the police fund 

(fluted States — The organization of [lolicc fences in the 
United States diffeis luou oi less in the difteient states 
of the Union As a lule the loice in cities is undci 
muiucqial contiol, but to this rule theio aio numeicuiH 
exeeptions In Boston, foi instance, the ihiec com 
missiontrs at the head of the force aie appointed by the 
Goveinoi of Massachusetts Ihcj fence in New York City, 
alike fiom the standpoint of numlxiH and ot the si/c 
and eharactci of the city, is the most im pen tan t in the 
Ignited States, and in its gcneial conqiosition may be taken 
as tyjnc il It includes a commissioner ajqKnnted by the 
mayor for a ttim of >eais and cxcicising a wide range of 
mthouty, a chief of [Kdiet, who has immediate charge of 
the fence and thiough whom all orders aie issued, he is 
assisted by four (le[mtiLs, inspectors, who aio m chaigi 
of dittercnt sections of the city, and who carry out the 
oidcis ot the chief, (ai>tains, each of whom is m diicct 
chaige of a preciiiet, sergeants, loundsmen, and last 
of all, the ordinary policemen, or [latiol men as they are 
often called fioin the chaiaetci of their duties Thcie is a 
8e[jarate bianeh, the deteeti\e bureau, coiniiosed of picked 
men, chaigcd with the investigation and, still moie, the 
prevention ot einno The total niimbei is about 4000 
Appointments au len life, with pensions iii case of dis 
ability and aftei a given number of years of service 
The cost of the police dopaitmcnt in New York in the 
yuu 1900 appiovimated 2,000,000, ind m Chicago 
$^,800,000 

As legards the [ncvention of oidinary crime, the pre 
scivation of the peace, the [iroteetion of life and property, 
the American police is piobably about as effective as that 
111 English or C’ontinental cities But in certain cities there- 
have been serious scandals Under the Tammany govern- 
ment in New "^ork C’lty a system of almost organized 
blackmail came into existence, by which the keeper ot the 
saloon and the house of ill fame paid regularly and liberally 
to the police captains for imimnity in breaking the law 
and It was reixatedly shown that candidates for the 
jKisition of captain i»aid large sums to their superiors for 
appointment to that [xist The demoralizing effect of suck 
a 8} stem uimmIs no demonsti ation ( w f c ) 



POLLOKSH 

POllOkshAWSf a burgh of barouy and police 
burgh of Eenfrewshire, Scotluid, now, by the extension 
of the city and itself, virtually a suburb of Glasgow, with 
which it IS connected by rail and tram A great many 
houses have been built m recent years for the accommo 
dation of the working classes and Glasgow business people 
A public hall has been presented to the town by Sir John 
Stirling Maxwell, Bart , the feudal superior The academy 
IS a secondary school with an elementary department 
Population (1891), 10,228, (1901), 11,169 

PolnAi a town m the go\ornmeut distiict of Deutsch 
brod, in Bohemia, Austria, on the frontier of Moravia, 
noith east of Iglau, and just beyond the bounds of the 
German speaking enclave It has manufactures of starch and 
syrup, glass-cutting and browing On the 29th of March 
1899 Polna was the scene of a sensational murder of a 
young girl (Vgnes Hruza), which led to a revival of the 
accusation of “ Ritual Muider ” against the Jews, and was 
made the starting point of an anti Semitic agitation The 
trial of the accused, a Tew named Hilsner, which took 
place at Kuttenberg on the 12th-16th September, ended 
in his con\iction on purely circumstantial evidence The 
sentence was subsequently commuted to a term of im 
prisonment Population (1890), 4923, (1900), 5013 

Polo. — Since the article on polo \vas wiitten for the 
earlier volumes of the EnA^ydopcBdui Jhitannica (mnth 
edition), the game has altered in character and increased 
in pojmlanty Theie were over sixty clubs in the United 
Kingdom in 1902, liesides many others in British colonies 
and depondendes In France and Russia, and in Spam, 
as well as all over America and the Argentine Republic, 
j)olo has taken root and flourishes greatly, games, matches, 
and tournaments being played throughout the season As 
thi game differs slightly m the United Kingdom and its 
colonies from that jilayed in America and India, it i\ill 
V)e (onvenient to consider its present conditions undtr 
these three heads 

The Untied Kingdom and Colonies — The game of jiolo 
IS ruled by the code of laws and by laws laid down by 
the committee of the Hurlmgham Club, which, with some 
few inconsiderable exceptions, arc everywhere in force 
The h( ight of the ponies played is in England 1 4 hands 
2 inches Every jxiny is measured by an official measurer, 
and registt red in a book kept for that purpose at Hur 
lingham No ponies above tliat height are permitted 
in any circumstances to pliy in matches or tourna 
mont^^ V polo ground should be a parallelogram 300 
yards in length by 200 yards in breadth The longer 
sides arc boarded with planks from 9 to 11 inches 
in height Full sized grounds, however, are not entirely 
satisfactory m practice, and it is probable that 300 yards 
by 150 or 170 will Ixjcome the standard size in England 
So large i ground as 300 by 200 is found to keep the 
ball in play too long, and to be tiring to the players and 
hard on the ponies It must be remembered that good 
polo is played at full gallop At each end of the ground 
ai e two goal posts, which are placed 8 clear yards apart in 
the centre of the back line, which is marked with lime wash 
At a distance of 30 yards from the back line a second line 
IS marked parallel to the back one Then, taking the ixiint 
midway between the goal posts, a half circle of 25 yards 
should be described in white lime wash A scoring board, 
a clock to mark the time, a bell to sound the close of the 
|)eriods of play, and a jiavihon or dressing tent, are also 
necessaries of a well appointed polo ground 

The game is played by eight players, four a-side Each 
of the four players has his appointed place in the game 
and his particular duties, which may consist either in for 
warding the progress of the ball towards the adversaries^ 
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goal or im][)eding its course towards his ow n Takmg the 
players m order of irn{)ortance, number 4 is the )>ack , and 
ills ultimate duty is to guard ^is own goal in defence, and 
in attack to pro\ont the ball from coming l)ack, and, having 
8top])ed it, to jiass it forward to the man in front of liim, 
who should be number 3 This player, whoso position is 
out of great les^jonsibility, should either help the bock in 
defence, or support his own forwards when they^au aUatk 
ing Numl)cr 2, who should ride a fast pony and*be a 
brilliant and hard hitter w ith control of the ball, generally 
leads the attack on the tnunics* g( al Nunibei 1 is sup 
posed to hamper the movements of the opposing numl)Lr 4, 
and by “iiding him off” to clcai the wr> foi numbti 2 
on his own side It will thus be sttn that the players 
are in purs, whoso duty in attack is to press the ball 
forward, and in dffenct to impede the corresponding man 
Thus, let A and B bt two sides number lA will impede 
number 4B , number 2 A will try to carry the ball on, lx 
impeded by number 3B, number 3A will endea^oul to 
place the ball so that number 2 A can obtain jiossession, 
or, if the game is against him, hinder number 2R, while 
number 4A will be impeded by number IB doing the like 
Both backs will use every endeavoui to place the of)posing 
numbei 1 off side, while both numbcis 1 will endeavoui 
to ride off the liacks 

Tlio lules as to off side and iiding off are given here — 

OJf side (Rule 18) — No player who is off side shall hit the ball 
or shall m any way prevent the opposite side lioni reaching or 
hitting the hall 

Vehnition of off side — A plajei is off side when at the time of 
the ball being hit he has no one of the opposite sidi iieaiei the 
adversaries goil lint, oi that line prodiucd, or behind that Inn, 
and he is ncithti in possession of tlit ball noi behind one ot Ins 
own 8id( who IS in possession of the ball Ihe goal line means 
the 8 jards lino between tin goal posts A phi)cr, if off side, 
remains off side until the liall is hit oi hit at again 

Itidxny out an antayonist — A jOnyer may rule out an antagonist 
or inter po«e his pony befoie his antagonist so as to pn vent tin 
latter riadmig the ball but he may not cioss anothci jdayer in 
possession ol Uie ball, extent at suth distance that tin said pla}cr 
shall not lx compelled to (iietk his pony to aioid a collision 

It iH thus evident that polo is a game in which combini 
tion and tactics count for much In older to prevent the 
game from becoming a mere rough and tumble, there are 
always on the ground, besides the players, two experienced 
and well mounted men who have the iiiles of polo at their 
finger-ends, and whose duty it is to theik all unfaii jday 
and enforce the penalties on the offending side Thi 
position of umpiies is one of great responsibility and 
imt>oitan(e, and the whole welfare of the game of polo 
depends on their duties bt ing thoroughly and efficiently 
carried out In addition to the umpires thcie should be 
a referee, to whom apjieal may be made if the tw o umpirea 
differ 

Pmallica (RrIo 22) — Aiij infiingcment of the rules constitutes a 
foul In case of an infringement ot Rules 16, 17, 19, 20, and 21, 
the umpire shall stop the game , and in case of an infringement of 
Rule 18, the umpire shall stop the game on an ajipeal by anyone of 
the side which has bet n fouled On the game being stopped as above, 
the side which has betn foukd may claim either of the following 
I»ciialties — («) A free hit from where the ball was whtii the foul 
took place none ot tho opnosmg side to be within 10 yards of the 
ball (/>) That tho side winch caused the foul take the ball back 
and hit it off fiom behind their own goal line The sidt injured 
by tho foul may claim either penalty There is also the extromo 
penalty of distfualification of the whole team for disregarding tho 
umpire s dccisious There is also a minor penalty (New Rule, May 
1898) inffuted on a side which, when being hard pressed, hits tho 
ball behind their own goal lino, thus putting the ball out of play 
and of course depriving tho adversary of the chance of making a 
goal Rule 14 If the ball be hit behind tho back lino by one of 
the opposite side, it shall be hit off by one of tho side whose line il 
18 , from a spot as near as possible to where it crossed tho line 
None of tho attacking side shall be within 30 yards of tho back 
line until the ball is nit off If, however, tho ball bo liit behind 
the bock line by one of the players whose lino it is, they shall hit 
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it of! from behind the goal line lietween the and all the 

dtfeiiding side shall, until the ball is hit off, remain behind their 
back line, and between two lines which shall lie drawn at nght 
angles to the goal line produced, from iioints 10 yards distant from 
the centre of the goal on either side, the attacking side being free 
to place thomsf Ives where they choose, but not within 25 yards 
of the centre of the goal posts The [lenaJty shall not be exacted 
should the ball glance oH a player or pony 

The gafne i« played with a ball made of willow root, 
about } inches in diameter and painted white No 
ball should b(? over 5 ounces m weight The sticks 
used are made of cane and wood, white Malacca cane lx mg 
the b( st There is no rule as to the length or weight ol 
the stick, each playei is kft to suit himself Whippy 
cams, howevei, au dangerous, those too stilf are apt to 
stiam the wiists of the jilayers The stick is most im 
portant, and good players spare no pains to obtain suitable 
ones The heads are usually square in England and 
cigar sha):x*d in India, these forms lx mg lound bt ttei lor 
soft and hard ground resixctively 

The full match time in h ngland is one hour This is 
divided into six periods of tin minutes eaih As the 
jdayers do not leavt the ground until the ball is actually 
out of jilay by having Ix'cn liit over the boundary boards 
or back line, a jitriod of actual play may, and sometimes 
does, I xeeed ii n minutes , but in this ease the excess is 
d( (liicti d fiom the following ix:,rKxl, so tliat if, for examjik, 
a jxriod of play lasted twelves minutes, the next one 
would only last eight At the dost of each jxniod of ten 
minutes two minutes are allowed for changing ponies, 
and after each twenty minutes there is an interval of fi\e 
minutes In the event of the scores Ix^ing equal at the 
close of the houi of actual play, the rules juovide that 
the jicriod shall be prolonged till the ball g(x»s out of play 
Then, if it is still a tie, attoi an interval of live minutes 
the bill shill bo stait-ed from where it went out ot play, 
and the game eontinued as before, until one side obtun 
a goal which shall determine the match Jn the eailiei 
matches of tournaments the whole ]>ciiod ol jihy is often 
rediieeel to foity niiniite s 

The ]K)lo pony IS any small hoise of 14 2 There are 
animals from Aineiiea (Unada, Aigentina, Ainci, India, 
and Australia playing, is well as a considerable but 
diminishing nunilxi ot Aiaiis The polo jiony must be 
fast, docile, and wedl manneied, and thoioughly trained to 
the game The best ])onies aie those obtaintel by crossing 
a thoroughbred sire witli i nine hi\ing some Arab, oi 
Welsh, 01 hvmooi pony bhxid Theie aie i le>\ dwaif 
thoroughbred liorsiw j)l lying, but these are iccieknts, 
though It will be noted that the liest kno>\n aic ill 
deseendants of Nenvminster A consuleiabk trade exists 
in ]>oIo ponies ind then is a stud bexik under the su|)ei 
vision of the Polo Poii} Society The qualities of a first 
late pony are so many and so raic, that high prices are 
often pud for regally high cliss s|)e(imen8 

The principal tournaments of the yexir in Fngland arc 
the Inter Jlegi mental and C^hampionship pliyed at Hurling 
ham, the Hunt Cuji and Sulmlterns' (^up played at 
lianelagh, the Rugby Tournament and the County Cup , the 
All Ireland, Dublin Inter Regime ntal and J^hoenix Park 
are also importtint lixtures The ties of the County Cup 
tournament are played off at differemt centres un^r the 
control of tlw (\mnty I’olo Asscxjiation, the final only being 
[ilayed on the grounds ot the Hurlingham Club at I ulham 

America — llie game ol polo, which is very jiopiilar in 
America, differs a gewd elcAl from that in Fngland 
Whereas in the latter eountiy the whole conception of 
correct play is based on combination, in America individual 
brilliance counts for more The American AssexMation 
thus promotes games of two and three a side, which are 
never attempted in Fngland Fach ]»la> er has his handicap, 
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as at golf, which is based on the number of goals he is 
Hup|K>^ to be worth to his side When two sides meet 
for a match, the handicaj^is of the players on either side are 
added together and the less subtracted from the greater , 
thus, A Hide with a handicap of twelve meets B side 
with a liandica]) of ten Then A would have to make 
two goals to start on even terms with B Polo was 
introduced into America by Mr James Gordon Bennett 
m 1876, and has gradually grown in popularity The 
American regulation ground is 2^0 by 16b yards They 
have no oft side, and it is not permitted to crook the stick 
of an adversary America has produced some hne in 
dividual players, but no team, so far, equal to the Fnglish 
Rugby, Freobootei, or Hurlingham teams 

India — Polo in India is under the control of the Indian 
Polo Association, which is responsible to the military 
authorities that the game is played in such a way as to 
make the danger as little as possible and to avoid needless 
expense to players The Indian game is in the main the 
same as that in England, with the following exceptions — 
The height of ponus is 14 1 The rules as to riding off 
are much stricter, or it would perhaps lie true to say more 
strictly enf Diced by the umpires The time allowed for a 
match IS forty minutes In order to avoid a tie, thi sul)- 
sidiary goal is scored The following is a definition ol a 
subsidiaiy goal “A subsidiary goal is obtained m the 
same way as a true goal, except tliat to score a subsidiary 
goal — 11 feet from outside of each goal post — the liall 
must piss bot^\£eu the subsidiary gcxil mark and the goal 
post which IS nearest to it ** (Bidtni/ and Folo, p 277 
(ed 1899), Rule 37 ) Left handed playeirs arc forbidden 
altogether The Inclian grounds are usually 300 by 200, 
and there aie no boaids In India polo is a much less 
cxiKiisne ga-nw than in Fngland, and is almost uni 
xersally playtd by otticers of the British aimy stationed 
in that country, and to a less extent by civilians 
Then are 120 clubs in India afhluted to the Indian 
Polo Association In addition to these there are many 
small associations for j»olo which are not rcgisterecl 
There are about 600 ponies holding the Indian Polo 
Associ ition ce rtifieate of age and height, without which no 
pony can play in i tournament 

AuiiioiiTTiFs — T M OR XY Brown Biduxq and Pofo Bad 
rmiiton Library kevised and brought up to date by f K Dalf 
I ongmanh 189^ — Captain Yoxtnohusband Polo %n Imlia 
(N a ) — J Moray Brown Polo Vinton, 1896 — F D Miitfr 
iModern 1 oh fhackci 1 896 — T I Dai e TJie Uaine of Polo 
A Constable and Co , 1897 — Captain Younohusbanp Touma 
ment I olo 1897 — Captain iiF Lisif, Durham Light Infantrv 
Jlintn to Polo Jlai/ers in Irulia 1897 — T B Drybrough Polo 
Vinton, 1898 (t F T) ) 

PoltCiVAy a government of south west Russia, to the 
north of Kheison, has an area of 19,265 square miles 
The population was 2,418,870 in 1881 and 2,794,727 in 
1897, ot whom 1,406,736 wore women, and 271,459 lived 
in towns TJie government is thus the fourth in Russia in 
respect of density of population outside Poland, although 
considerable numbers of jxeojile have emigrated to Siberia 
The land is chiefly owned by the peasants, who possess 
52 jx»r cent of the cultivable land , 42 per tent l^longs 
to private jiersons, and the remainder to the Crown, the 
clergy, and the municipalities In 1895, 283 private 
owners held over 2700 acres each, 380 held from 1 150 
to 2700 aeit>8, 2092 from 270 to 1350 acres, 1966 from 
135 to 270 acres, and 22,570 jxjrsons owned less than 
135 acres each Twenty per cent of the {xsasants hold 
no field land, and 26 per cent hold less than 8 acres per 
family Land is sold and rented at very high rates The 
average yield per annum from 1895 to 1899 was of 
wheat 9,361,000 cwt, of rye 9,679,000 cwt, of oats 
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3,882,000 of all ceieal croj>a 29,664,000 cwt , of 
potatoes 9,010,000 cwt ^oa^ly 670,000 cwt of beet 
root are grown annually, while tobacco plantations covei 
2310 acres and yield some 302,500 cwt annually Garden 
ing for commercial purposes (melons, sunilowei, dc ) is 
extensively carried on, as also is bee-keeping There weit 
m the province in 1898, 289,400 horses, 793,500 homed 
cattle, 1,530,960 sheep, and 390,000 swiiu Domestic 
industries are but slightly develo|jed, and the factories 
(Hour mills, tobacco and sugar woiks, and distilleries) 
afford employment to only 9200 jiersons, and have an 
output valued at only 23,000,000 roubles a year The 
Dnieper is the chief aitery for the exix)rts — grain, live 
stock, hides — and imports — timber The chief river jKjrts 
are Kremenchug and Poltava bteanieis ply between 
Kieff and Lkatermoslav 

Owing to the efforts of the zemstvo (provincial council), 
there were in 1896, 721 primary schools, attended by 
52,242 boys and 7154 girls , the total number of schools of 
all kinds in the government in 1898 was 2142 (87,227 boys 
and 17,960 girls) Poltava is divided into fifteen districts, 
of which the chief towns are Polta\a, Gadyach (7714 m 
habitants), Khorol (8390), Kobelyaki (11,936), Konstau 
tinograd (6456), Kremenchug (58,648), Lokhvitsa (8917), 
Lubny (10,108), Mirgoiod (10,023), Pereyaslav (14,609), 
Piryatm (8545), Priluki (19,055), Ronmy (22,539), Zenkotf 
(10,542), and Zolotouosha (9900) beveral villages ha\c 
from 7000 to 9000 inhabitants each 

PoltAVAf capital of the above govciumcut, is 
situated on the VorskU river, 8b miles by lail west south 
west of Kharkoff Its iiopulatioii was 53,060 in 1897, as 
compared with 41,050 lu 1881 The great fan is gradu 
ally losing its importance since Kharkoff lias become the 
centre of the wool trade The stock at the fair was 
valmd at only j£l 42,880 in 1895, as compared with 
X2,800,000 in 1865 , and the sales amounted to 
JBI 10,700 Industrial establishments (Hour mills and 
tobacco works and tanneries) give employment to 1000 
persons The town is well built, and has licautiful public 
and private gardens 

PolynOSiAa — Under this generil expression are 
comprised three great oceanic divisions Melanesia {q v ), 
Mxcronetaa (y v ), and Eastern Folynesiay but it is to the 
third that, according to present usage, the teim Polynesia 
(Polynesia pioper) is commonly restricted B( tween 
this eastern section and the two western divisions the 
parting line runs from New Zealand somewhat obliquely 
between Fiji and Tonga north-eastwards to Hawaii, but 
north of Fi]i is deflected considerably westwards, so as to 
bring the Ellice and Phanix groups within the eastern area 
Polynesia projicr thus lies roughly between the two trojnes, 
dipping southwards below 30 8 to include Kermadec, 
and extending from about 180® to a little beyond 1 10® W , 
so as to take in the outlying Easter Island, about 400 
miles from South America A ceitain ethnical unity 
IS imparted to this fragmentary oceanic world by its 
inhabitants, who are all without exception members of the 
large brown Polynesian race, and sjioak closely relited 
dialects of the Polynesian stock language But of 
political unity there can be no question, since the whole 
region has been partitioned between France, Great Britain, 
Germany, the United States, and the Re[)ublic of Chile 
The partition began in 1841, when the Marquesas were 
occupied by the French, and was completed in November 
1899, when Samoa was divided between Germany and 
the United States 

Before 1893 Hawaii (the Sandwich Islands) had been 
recognized as an independent kingdom by Great Britain, 
France, the United States, and other go\crnment8 


But in that year the leigning Queen, Liliuokalani, was 
deposed, and after the proclamation of a I’epublic in 1894 
the archipelago was formally annexed to the United 
States in August 1898, and constituted the Tei'nUyry of 
Hawaii All whites, Jieople of colour, and Hawaiian natives 
who wore free citi/ens prior to the anmxation, became 
citizens of the United States, and all who (ould sjieak, 
read, oi wiite eithei Hawaiian (a puie Polynesian dialect) 
or English have the right to vote lor dftailpij set 
Hawaii 

In the subjoined tabli is shown the distiibu 
tion ot all the Polynesian arclii|K.lagoc8 and P^rtitloa 
islantls amongst the fi\c abovt inentionod 
J^owois — ^ 


Great Britain 
Kerniarloc 
Tonga 

C ook (Hor\ cj ) 

Savago (Nm» ) 

Tokelau (Union) 

I Ihco (Lagoon) 

PllCBlllX 
Gil]>oit 
Due 10 
I’lti aim 

Manahiki (IIuin])lny) j 

Tongaiewa (Ptnrhyn) r 

Carolino (\ oslok, Hint); 

Snvarol 

Dudo/a 

Mald( n 

( lirmtnias 

banning 


Area III 
Sqvuu MiKh 


1 opulation 


15 

10 

374 

17 500 

142 

8 400 

24 

5,000 

7 

1 050 

14 

2,400 

16 

(»0 

166 

35 200 

2 

126 

12 

1,000 

2 


2 


85 

170 

284 

100 

15 

150 


Total 

IiaiKO 
Tahiti 
Mooroa 
Tuaniotu 
Mai (1 in sas 
Gamuioi 
Tubuai 
Ka]>a 
Tetiaroa 
Raiatoa 
M alli‘, 


1 0()0 71 U)C 


410 10 300 

'iO 1,600 

600 t),000 

r»00 6,W 

JOO 

1,000 

20 200 

110 2 800 

50 3,500 


lotal 


Gtrinaiij 

Marshall Group 


1 740 


31 700 


150 10,000 
600 12,000 
250 20,000 


lotal 


United btates 
Hawaii 

Tutuila (Samoa) 


1 000 42,000 

6,040 100,000 

180 4,000 


( hde 

Taster Island 


Total 


6 820 113 000 



Total J’olymsia 


10,720 257,966 


Subjoimd aie imHiculais of those Polynesian islands belonging 
to Groat Biitam wbnh are not described in sepaiate ar tides — 
Komadec, a small group of hilly islands 500 milts north of 
N(W /inland named from D Entrecasteimx s able faptain, Hiiou 
Kermadec m 1791 The largest is 12 miles round 1600 feet high 
and thickly wooded Iht flora and fauna belong for tho most jiarl 
to those of New Zealand, on wlinh colony tin islands are also 
politically de[)eiident 

Nim or haxoLge a raised mass of coral rock 9 milts long, mid 
way between tho Tonga and Samoa groujis, is very fertile and 
inhabited by a mixed Polynesian and Melanesian people of Samoan 
spteth an intelligent Chiistian community, snid to lit inti easing 
Tokelau or Union, a group of three islets about 350 miles north 
cost of Samoa produces little but copra, tlie natives are all 
CTinstiaiis, akin to the Samoans m type and speech 
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Matiahikty a scatteied grouji, sometimes also called Penrhyn, 
lying north of Samoa about the equator, and coinijrwmg Manahtkt, 
PenrhyUf oi Tmgarewat Carohne or Thornton huvarof, Flvnl^ 
VoHtokt Slarhuck, Malderif Puna/uHf and a few other typical 
lagoon iHlots, sjMirsely popled lind pioducing a little coxira and 
guano There are ])earl and ]>euil snell hshenes at Suvarof and 
T’enrhyn, and tin natives, of Polynesian stock, are all nominal 
<yhiistiaiH 

Christmas is the laig* st lagoon island in the Pacihc, a little north 
■ol the uiuaUr, Vy^ W 

FtiAHing nwil Palmy ra are ligooii iHlcts lying inn th west of 
Chnstiiias 

llnsc last tliio( ait tonimoiily known as the America Islands^ 
bofaiiso (hnlly lie(|utnted by traders fioin the United States 
rime IS a settlement at Luglish I'oiiit on Fanning, where gowl 
dunking watei is profutablo 

Phtftuj’ is a small scattered t luster a litth south of the equator 
and north of Samoa between 170 and 180 W The rich guano 
<lep(»sits formeily worknl by the Plnenix (;iuano Comjiany have 
betn exhausted, and all the buildings, whaivcs, &e , abandoned 
The giouji ajipeais to be now uninhabited 

That tin Polynesian lacc lias been continuously, and m 
soint x>lacoH lajudly, dot teasing since their first contact 
Docay Euio[»cans, is the unanimous opinion of 

otitio all observers Hut doubts have been thrown 
Folyaealmn on the current statements regarding the rate 
of decrease, which some good authorities bo 
lievt to Ik not so gicat as is commonly represented 
They hold that former estimrtes of the number of 
inhabitants in the vaiious insular groups were mere guess 
woik, and often far in excess of the real facts Thus it 
IS jiointid out that (Viok’s estimate of 240,000 for the 
♦Society An hi pc lago (Tahiti) was at the time reduced by 
his associate, 1 orstc r, to 150,000, so that the 100,000 
<i edited by lam to the Sandwich Islands should also be 
he wily discounted Tint is jnob^bly true, and it may be 
idmitted thit, as a rule, the early calculations cired on 
the side ot c xeess But when full allowance is made for 
all such exaggerations, the following considerations will 
show that, ( X( t [it in a ft w small areas subject to sjiocial 
conditions — Lukunoi in Mortlock (Carolines), Futuna in 
Wallis, Niue cn Su igo — the falling off his been excessive 
both in Pol^nc sia jirope r and in Micronesia For the list- 
jiientionod division soiiu 50,000 must bo added to tht 
257,966 givtn in tht ]>ro(etIiug table, besides f 0,000 for the 
Maori of New Zealand, all true Polynesians, but excluded 
from the tablt as belonging to the Austialiin area We 
should thus get a jiresent total of 350,000, from which, how 
ever, have to be cltdueted some 80,000 of the inhabitants 
of Hawaii, wluit tlu Polynesian aboiigincs now numlxi 
only about 10,000, all the rest being Chinese (22,000), 
fajuncse (25,000), Portuguese (15,000), Europeans, 
Amei leans, and half castes (20,000) Thus is reached 
an absolute total of 270,000 as the probable number of 
pure and mixed (Mii lonesiin) Polynesians m 1900 
Jhit the caitful obseivtrs (leoige and J II Forstei 
gave as a moderate (stiinate 650,000 at the time of 
eVok’s last voyigt (1774), showing an absolute decreuse 
ot 180,000, or aliout three fourths This conclusion is 
fully boiiic out by a dt tailed study of all the largci 
insular gioiijis, wlieio more accurate figures are available 
since the occupation of the islands by the European 
Powers Thus in the Manillas the Chamorro aborigines 
hid f ilh n fioiu 50,000 or 60,000 in 1700 to lesji than 
2000 ill 1700, ind the group had to be reiieoplod 
from the Philii)piius Even now the whole jiopulation 
scarcely exceeds 10,000, mostly centred in Guam The 
neighbouring Pelew Islandeis, numbering 50,000 m 1800, 
had lieen reduced to 12,000 in 1880 and aliout 10,000 in 
1900 The Tahitians, 150,000 m 1774, fell from 17,000 
in 1880 to 10,300 in 1899 , and m this gioup, while the 
pure stock apjieirs to bo dying out, there is a small in 
crease amongst the halt breeds When Nc^w Zealand was 
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occupied (1840) the Maori were said to number 120,000, 
and were doubtfully stated to bo still 66,000 in 1867, 
since then the returns of the 1881 and 1891 censuses gave 

44.000 and 40,000 respectively During the last two 
decades of the 19 th century the decrease has been fiom 

30.000 to 17,600 in Tonga, from 11,500 to 8400 in the 
Cook group, from 8000 to 3600 in Wallis, from 1600 to 
1000 in Manahiki, from 1400 to 1000 in Tubuai, and 
from 600 to 100 in Easter Island A general decline 
seems thus to be placed beyond doubt, though it may be 
quc'stioned whetlier it is to be attributed to a decayed 
vitality, as some hold, or to external causes, as is the 
more general opmion The prevalence of elephantiasis 
and the occurrence of lejirosy, for instance, in Hawaii, 
would seem to x)oint at least in some {ilaces to a racial 
taint, due perha[)s to the unbridled licentiousness of past 
generations On the other hand, the rapid disappearance 
of whole communities, as in the Marianas, and the 
reduction of others to one half or even one fourth of 
their former numbeis, as in Tahiti and Tonga, can be 
accounted for only by an accumulation of outward 
causes, such as wars, massacres, and raidings for the 
Australian and South American labour markets before this 
tralhc was supjjressed or regulated. Other destructive 
agencies were epidemics, such especially as measles and 
smallpox, which swept away 30,000 Fijians in 1875, 
the introduction of strong drinks, including, besides vile 
spints, a most jk rnic lous concoction brewed in Tahiti from 
oranges, the too sudden adoption ol European clothing, 
rendering the body supersensitive to changes of tempera 
ture , lastly, the action of over zealous missionaries in 
suppressing the dances, merrymaking, and free joyous 
life of pagan times, and the preaching of a sombre type 
of Christianity, with deadening effects on the buoyant tern 
|)erament of these blithesome children of nature Most of 
these abuses have been checked oi removed, and the lesults 
may perhaps be detected in a less accelerated rate of 
decline, which no longer proceeds in geometru proportion, 
and seems even almost arrested m some places, is in 
Samoa and Now Zealand If such l>e indeed the case, 
jierhaps the noblest of all primitive laces may yet lie 
saved from what at one tune seemed inevitable extinction , 
and the Maori, the Samoans, and Tahitians may, like the 
Hawaiiana, take their place beside the Europeans as free 
citizens of the various states of which the} are now 
subjects For the original home and disiiorsioii of the 
Polynesian race over the Pacific Ocean, see Samoa 

Autitouitifs — Coopfh, H S The Mamh of the Pacific 
London, 1888 — Moss, 1 T Through Atolls and Islands 
London 1889 — “ SuNDOW Nifiii ” Hambies tn Polynesia Lon 
don, 1897 — SnOFMAKLU, M M Islands of the iaoiUhern heas 
New York, 1898 —Wall ACF, A R Austtalcuna Vol i Tjon 
don 1891 — Guillfmari), F H H Australasia Vol ii 
London, 1894 — Hat rioot, G Les Ftahlissements Fran^ats cn 
Oceanic Pans, 1891 — Thrum, T G The Baivaiian Annual 
Honolulu, 1898 (a h K ) 

Polyt0Ch files* — The word “ Prilytochme ” (ttoXi? 
many, and r^xvig an art) may be held to designate any insti 
tution formed with a view to encourage or to lUus 
trato various arts and sciences It has, however, 
been used with different applications in ROveral*J^J*^JJ* 
Furo|xan countries In France the first ^cole 
polytechmqne was founded by the National Convention at 
the end of the 18th century, as a practical protest against 
the almost exclusive devotion to literary and abstract 
studies in the places of higher learning The institution 
IS described as one “on Ton instrmt les jeunes gens, 
destimSs k entror dans los ^coles 8pi'?ciales dWtillene, 
dll gdnie, des mines, des jionts et chauss^es, cr66 en 
1794 sous le nom d^dcole centrale des travaux pubhques, et 
en 1795 sous celui qu’elle porto aujourdlim” (L%ihi) In 
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Oerniany there are nine technical colleges which, in like 
manner, have a special and industrial rather than a general 
<^ucational purpose In Switzerland, as will bo found 
<,xp]ained in the article Education, the principal educa 
tional institution, which is not maintained or adminis 
tered by the communal authorities, but is nonlocal and 
provided by the Federal Government, is the Polytechnikum 
^t Zurich In all the important towns of the Federation 
there are trade and technical schools of a more or less 
special character, adapted to the local industries, cy, 
schools for silkweavmg, wood-carving, watchmaking, or 
ngriculture But the Zurich Polytechnikum has a wider 
4 ind more comprehensive range of work It is a college 
•designed to give instruction and practical training in those 
sciences which stand in the closest relation to manufactures 
n.nd commerce and to skilled industry m general 

To the English public the word polytechnic has only 
recently become familiar, in connexion with some London 
The tint i^istitutioiis of an exceptional character In the 
polytnh^ reign of William IV there was an institution in 
aicMlm London called after the name of his consort — 

Bttgtmttd c( Adelaide Gallery ” — and devoted rather to 
the display of new scientific inventions and cunosities 
than to research or to the teaching of science It enjoyed 
an ephemeral popularity, and was soon imitated by an 
institution called the Polytechnic m Regent Street, 'with 
u somewhat more pretentious programme, a diving bell, 
electrical and mechanical apparatus, besides occasional 
illustrated lectures of a pojmlar and more or less recreative 
eharacter Both of these institutions, after a few years of 
success, failed financially , and in 1 880, Mr Quintin Hogg, 
a,n active and generous philanthropist, purchased the 
disused building in Regent Street, and reojiened it on 
an altered basis, though still retaining the name of Poly 
technic, to which, however, he gave a new significance 
He had during sixteen years b^n singularly successful 
in gathering together young shopmen and artisans in 
London in the evenings and on Sunday for religious 
and social intercourse, and in acquiring their confidence 
But by rapid degrees his enterprise, which began as an 
evangelistic effort, developed into an educational institution 
•of a novel and comprehensive character, with classes for 
the serious study of science, art, and literature, a gymnasium, 
library, reading circles, laboratories for physics and chemistry, 
•conversation and debating clubs, organized country cxcur 
sions, swiminmg, rowing, and natural history societies, a 
savings bank, and choral singing, besides religious services, 
open to all the inemliers, though not obligatory for any 
The founder, who from the first took the closest personal 
interest in the students, well describes his own aims 
‘‘What we wanted to develop our institute into was a 
place which should recognize that God had given man 
more than one side to his character, and where we could 
Ratify any reasonable taste, whether athletic, intellectual, 
spiritual, or social ” The success of this effort was re 
markable In the first winter 6800 meml)cra joined, 
paying fees of Ss per term, or lOs 6d per year, and 
the members steadily increased, until in 1900 they 
reached a total of 15,000 The a\erage daily attendance 
is 4000, SIX hundred classes in different grades and 
subjects are held weekly , and upwards of forty clubs 
And societies have been formed in connexion with the 
recreative and social dejiartmenta 

The precedent thus established by piivate initiative 
has since been followed in the formation of the 
Lmteritt- institutions which, undei the name of 

Mtltutlone “Polytechnics,” have become so prominent 
^ttbU and have exorcised such beneficent mfluence 
among the working jxipulation of London 
It has been shown in the ai tide on Education 


tliat the prmcipal resources foi the foundation and 
maintenance of these institutions have been derived from 
two funds — that administered under the City Parochial 
Chanties Act of 1883, and that furnished to the London 
County Council undei the terms of the Local Taxation 
(Customs and Fxcise) Act of 1890 More detailed refer 
ence to these two Acts seems to bt necessary in this 
place ^ 

The llojral Commission of Tnquiiy into the Parocliial 
Chanties of London was apjwnnted in 1878, mainly at the 
instance of Mr James Bryce, and undir the presi 
denty of the Duke of N orthumlx i land T ts report pmrocbiml 
appeared in 1880, giving paitn ul irs of tht income Cbmrttha 
of the jianshes, and revealing tlic fact that the 
funds hod largely outgiown the original purjKists of the 
endowments, and weie ill adapted to the modern needs of 
the class for whoso lieneht they were intendid The Act 
of Parliament of 1883 was designed to give effect to the 
recommendations of the Coinmissioneis It provided that 
while fi\e of the largest parishes were to retain the man 
agement of their own charitable funds, the endowments of 
the remaining 107 parishes m the City should be aelminis 
tend by a cor|iorato body, to be entithd “the Trusteis 
of the London Paiochial Chanties,” this body to include 
five nominees of the Crown and four of the Corporation of 
London The remaining members were to bo chosen 
undei a subsequent scheme of the Charity Commission, 
which added four nominees of the London County (^ouucil, 
two of the Ecclesiastical Commissioners, and one each by 
the University of London, Unmrsity College, King’s 
College, tlie City and Guilds Institiitt, and the governing 
body of the Bishopsgatc and the Ciipplcgate foundations 
For the purpose of framing the scheme, a special commis 
sionor, Mr lames Anstie, QC, was temporarily attiiched 
to the Chanty Commission, and it thus became the duty 
of the Commission to prejiare a statement of the income 
possessed by the 107 parishes, distinguishing l>etween the 
secular and the i ( eles astical parts of the endowments 
The value of the estates and stocks unde red available foi 
the purposes of the scheme amounted to £1,590,442 
the annual income derived fiom tlie ecclesiastical fund 
was £35,000, and that from the seculai jiortion of the 
fund £50,000 The scheme assigned cajatal grants 
amounting to £155,000 to the provision of oj)en s])aces, 
and £149,500 to vinous institutions, including fiee 
libraries in Bishopsgatc and CnppUgate, the People’s 
Palace, the Regent Street and Northampton Institutes, 
and the Victoria Hall A capital sum of £49,355 out of 
the ecclesiastical fund was devoted to the repair of City 
churches, and the balance of this fund, after allowances 
for certain vested interests, was directed to be paid annu 
ally to the h cclesiastical Commissioners This balance 
has varied by slight increases from year to year, and 
amounted in 1899 to £11,545 3 he remaining fund 

thus set free for secular purposes was by the scheme 
largely devoted to the erection and maintenance of jKily 
technic institutions, or “industrial institutes,” as they were 
at first called It was the opinion of Mr Anstie and his 
fellow-commissioncrs that in this way it would be possible 
to meet one of the most urgent of the intellectual nt c ds of 
the metrpiKiliB, and to render service nearly akin to the 
oiiginal purposes of the obsolete charitable endowments 

The general scope and aims of the institutions thus 
contemplated by the Commissioners are defined ^ typical 
in the scheme for the Borough Road (Southwark) acheme 
Polytechnic, which may ho taken as a fairly under tba 
typical example of the rest — 

The object of this institution is the promotion of the industrial 
skill, general knowledge, health, and well being of young men and 
women belonging to the poorer classes by the following means 
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1 luf»truction in— 

(a) The^tnoial lulcHaud principldH of tht aits and sueucea 
apidicablo to any handicpaft, trade, oi buainess 
{b) Die {iractKal ajiplication of audi general rules and 
priiK iples in aify liandn ralt, trade, or buHiness 
(c) lirauthes oi dotailH of any bandit ratt trade, or busintes, 
lacilitiea for acquiring the knoabdge of i^hicb cannot 
usually bo obtained iii the workshop or other place 
of buHinesH 

I he clariHts and lectuit s ahall not he denij^ncd or aiiungtd so as 
toV>e in suiiMtitution for tiie piartical exi>crience of the workahop 
or idace of biiHiiicoH, but ho as to be Bupplementaiy theieto 

II InstiiK tioii Huitabh for jiersouH intending to enugratt 

III Instruction in sm h otliei braiiohes and Hubjtrts of art, 
Hdeiito, language litciaUitr, and general knowlego as may be 
approved bv the governing hotly 

IV Public let tures oi couiscs of loctuies, musical and other 
eutertaniments, aiul oxhibitiouH 

V liiHtructioii anti practice m gyiimastit s, drill, svMiiiming, and 
oilitr bodily exeicises 

VI hacilities for the fonnutioii and meeting of clubs and 
s(H leties 

VII A library museum, and reading room or rooms Within 
tin limits pn st iibed the gtivcrniiig body may from time to tinu, 
out of the iuntls at their diH{> 0 Hal piovidt and maintain buildings 
and grounds including A^orksliops ainl lahoratoiies suitable for all 
tht purposes hi i< in Hjiucilud, and the necessary turnituu, httings 
apjiaiatUH, inodds and hooks, and may piovide oi leceivo by gift 
or on loan woiks of ait or stieiitilit oonstruttion or objects of 
inteiest and tuiiosity, lor tlio puipose of the institute, and for the 
purpose of tomjjorary exhibition 

Othei provisions in the st lit me ictjuiie (1) that the educational 
benclits of tiro institute shall be available tot botli sexes equally, 
but that (ommon rooms lefieshiiiciit rooms, gymnasia, aiicl 
HWimming baths may bo cstablishid sofianittly unch r such suitable 
anangemeulH as may be approvetl by the gtivcruing body (2) that 
the fees anti subst uptioiis shall lie so fixtd as to ]ilate tire benehts 
of the institute within tin leach of the ptioici classtts (2) that no 
intoxnating limrors siiiokiiig oi gambling shall be alloucd in any 
part oi the hiulding (1) that the luuldiirgs, ground, and piomiscs 
shall not lie ustd for any ]>oliticaI ch noiiiiiiational, or sectarian 
purpose although this lulu sliall not he chenied to prohibit the 
discussion of jioliticttl subjects in any debating society airprovcd 
by the governing body (''») that no jiorson uiidoi tht age of sixteen 
or above twenty five shall be admitted to membership except on 
special giounds, and that tht numhor thus spec rally aclimtted shall 
not exceed 5 per cent of tht total numlrcr of itiombcrs 

TbtJso and tin liki jirovisions luiNe foiintd tin c ommon 
iMMik for all tin. me tioinilitaii jKdytochmcs When in 
IHliO a huge Slim \^as jilared by tht Local 
Act (Customs and Excise) at the 
otkh9Loa disposal of the comity and county borough 
couiK ils for tlio gciieial puifKiHos of technual and 
scjcondary education, the London County Counc il 
detinmiud to devote a eonsieieiablo iKirtion of this revenue 
to tin fuithoi deNtlopmemt and sustentation of fiolytechnics 
Whiles the funds granted l)> the City Parochial Trustees 
imty be oinplo>td in aid of tlur social and recnativo as 
well as the educational pin poses ot the xarious institutes, 
it was decided by the County C’ouncil that the sums 
contributed by its Teehiueal Hoard should ho applied to 
educational woik only 

Dr (larintt, the secretary and educational adviser of the 
Teelmieal Hoaid of the London County Council, his, m a 
published lectuio delivered lief ore the International Con 
gross on Teeliiucal Education in funo 1897, thus described 
tlm (oiiciitions undei iiliieh that Hoard oilers hnaucial help 
to the London pol} tLchiiies — 

llu objects e\hi(h tbo renhiiical hdmation Board has had in 
vww in its doalings with the pohtochims ha\o been — 

1 To allow to the several govoinnig bodies the gieatest possible 
freedom in the conduct of soual rccrcatue and oven riligious 
work within the provisions of the schonios of the Chanty Com 
nnsHioiu rs 

2 To secure to cocU poUtechm the sei vices of an educational 
principal who should In^ iisjionsihlo to hiu goveiinug body for 
the organuatiou and conduct of the whole of the work ot the 
lUHtitution 

3 fo jrrovide in each [Ril^Uchuic i pcrmaiuut statt of teacliei's, 
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who should be heads of their respective departments and give 
then whole time to the work of the institution, and thus to 
establish a corjioratc or collegiate life in the i)olytechnicx 

4 To ensure that all branches of exiiemnental science are taught 
ex |>enmen tally, and that the students have the op|>ortuiuty of 
carrying out jaactical lalioratoiy work, at an inclusive fee not 
exceeding ton shillingH for any one subject 

5 To jirovidc elhcient workshop iiistmctiou in all practical tiado 
suhjec ts 

6 To secure that the nunibei oi students under the charge of 
any one tearlui in laboiatory or workshop classes, or m othet 
c lasses 111 which (icrsonal sujiervision is of iiaramouut iin|iortaiice, 
shall not exceed a stated limit (hftoeii in the woikshop, ot twent} 
in the laboiatory) 

7 To exclude horn classes students who, for want of preliminary 
training aie iiicapahls oi prohtiug by the instruction j>rovided 
and to this end to rcstiict the attenuanco at workshop classes to 
those who are actually engaged in the trades concernecf, and ha\e 
thus op|)ortunities of accjuinug the necessary manual dexterity in 
the jierlormani e of then daily duties 

8 lo fuimsh an adequate fixed stipend foi all teachers, in place 
of a con tinge nt mteiest in tecs and giants 

0 To encourage puvato subscriptions and donations 

10 lo establish an efficient system of iiispec tion 

11 To facilitate the advertisement of iioly technic classes and 
especially to invite the co ojieratiou ol tiacie societies in supjioitiiig 
their icspcc tivo classes 

12 To cm ourage the luglioi development ol some special brain h 
of study in cat li polytechnic 

13 10 utilize the polytceliiiic buildings as tar as possible in 
the clay time by the t stablisliment ot technical day schools, or 
othc rw ise 

14 To secure uniformity in the keeping of accounts 

In fnrtliciaiue of these objects, the rcchimal hducatiuu Boaid 
has offend to each ]M)lytcihnic — 

(ci) Such iqiiipmoiit grants as may fiom time to tunc l>e made 
by the Hoard for sjiecific imijxises on tlie apjilication oi 
the governing bmly 

(6) A hxeci i ontnlmtiou of A 1000 a ycai 

(c) Tliiee fourths (not exceeding JC^OOayeai) of the stipend 

of the ediu atioiial pniicijial 

(d) Ten jier cent on the fixed salaiics of the teachers 

(c) One jieiiny foi each hour s atttnduiire of each student 
(/) tifteen per cent on all voluiitury subscriptions and dona 
tious from piivato souiccs 

Provided that the total payment to any polyte c hmc in any om 
year under (h), (c) (d) and (c) does not cxcoeci £8000, ami under 
ij) docs not c xcted £2000 

With a MOW tc^ a duo division of laliour, and aLo to the 
toopoiation of tho juiblio bodies coucerued, tlie “London 
Polytochuic Council” was citaUd in 1394^ It 
iH tomjKisod of rtpioHontativts of the City Par Pofy 
ochial Tiu8t*.e8, the Technical Education Board technic 
of the London County Council, and the City 
and Cuilds of London Institute, and its duty is to consult 
togethc i as to the ajipropnation of funds, the oigani/ation 
of teaching, tho holding of needful cxainmations, and tho 
su]wrviHion of tho work gent i ally The statement on the 

following jHige shows the number and names of the sevenii 
institutions, and tho extent to which they have been 
severally aided by the trustees of the two funds 

Tho “Pooiilo’s Palace” owes its origin in part to the 
])Opularity of a novtl by Sii Walter Besant, entitled All 
Sorts and Coiuhhons of MeHy in which the 
writer |»ointed out the sere netd of the inhabit 
ants of East London for social iniprovemeiit 
and healthy recreation, and set forth an imag 
inary pictuie of a “Palace of Delight,” wherein this 
need might Ix) jiaitly satisfied Much public interest 
was awakened, large subscriptions were given, and the 
trustees of the Parochial Chanties Fund aided the project , 
but the munihcence of tho Drajiers’ Company m setting 
aside £7000 a year for its jiermanent maintenance has 
lokased the London County Council from any obhgatiou 
to make a grant out of its technical fund Apart from 
the social and recreative side of this ]X)pular institution, 
the educational section, under the name of the East London 
Toehnieal College, has steadily increased in numbers and 
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influence since it has ergoyed the fostering care of the 
Drapers' Company 



UranU from Cit\ 
Parochial Chanties. 

Grants frorol.iondon 
County Council 

For 

Building 

I- or 

Annual 

Mainten 

aiic^ 

For 

Building 

and 

Equip* 

ment 

lor 

Annual 

Mainten 

ance 



£ 

c 

£ 

£ 

1 

The City Polytechnic, 






including — 




2000 


*(a) Northampton 






Institute 

45,000 

4700 

2240 

2195 


(b) The Biikbeck 






Institute 


1250 

600 

1245 


(c) City College, 






Moorfields 


1500 

150 

545 

♦2 

East London Technical 






Institute (People s 






Palace) 

6,750 

3650 



*3 Regent Street Poly 






technic 

11,750 

5350 

250 

4659 

*4 

Battersea Polytechiiii 


3750 

760 

3488 

*5 

Borough Polytechnic 
Northern Polytechnic, 


8750 

6050 

5269 


Holloway 


3000 

1000 

3482 

7 

Victoria Hall (Morley 






College) 

6 000 

1600 



*8 

Woolwich Polytechnic 


1500 

600 

2797 

*9 

South Western Poly 






technic, Chelsea 


2750 

1800 

4066 

*10 

Sir John Casas Poly 






technic, Aldgatc 


1500 



*11 

Goldsmiths Institute 






New Cross 






The inititutions marktd thue * arc ful]> equipped and am the beet ex 
aisles of jMlyteohnics in the ■tricter sense of tiie tenn 
The Birkoeck Institute and the Oity College are older institutions which 
have been long very sucxessful rather with educational than with social work 
H) the scheme of the Commissioners they have been federated with the North 
ampton Institute a lai^e and fulh equipped establishment of the best modem 
t>pe with unusual provision for rer reation and for workshop training The 
three Institutions together form the City Polytechnic 

The Goldsmiths’ Institute in like manner owes its exist- 
ence and its annual maintenance to the generous initiative 
of the ancient City Guild whoso name it bears It is 
therefore entirely indejiendont of jiecuniary subsidy from 
any other public body In the year 1900 the number 
of elass entriM to the institute at New Cross was 7574 
The Cloth workers’ Company has also contributed £18,000 
to the Northern Polyteehnic at Holloway 

In all these institutions the general aims have been 
practically the same, although siiecial features have been 
diflerentiated m order to meet the loeal needs 
mStoSl^ and the wishes of the inhabitants In all there 
are laboratones and lecture rooms, trade classes, 
art studios, g3annasia, provision for manual training and 
domestic economy, and applied science In nearly all, 
at first, mechanical and manual instruction were the 
prominent objects in view, partly owing to the con 
ditions under which grants were made by the Science 
and Art Department of the Board of Education But 
of late increased attention has been paid year by year 
to literary and humaner studies, and to general mental 
cultivation, pursued pan pasm with technical and scien 
tific training The aid of the London organization for 
University Extension has been esjjecially serviceable in 
providing courses of lectures and classes in literary subjects 
at nearly all of the jjolytechnics As subsidiary to their 
mam work, each of them has established a junior con 
tmuation school, with a view to provide suitable instruction 
for scholars who have left the public elementary schools 
and are not yet prepared to enter the technical and trade 
classea Although the workshops and the classes for arti 
eans are used chiefly in the evenings, there is an increasing 
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number of day students e^, m tnc Birkbeck Institute, 
classes in natural science, mathematics, and languages 
at Chelsea, a domestic economy school and an arts school , 
at the East London Technical •» College and at Regent 
Street, engineering departments at the Goldsmiths’ In^Nti 
tute, a “ Commercial and Civil 4M.rvice ” dejiartmLnt, large ly 
attended by young women , it Battersea, regular day classt s 
for mathematics, building and machine coiistructicin, wofxi 
work, and metal work In short, the schemes of Wio 
several institutions are so clastic that tlic govcinmg bodus 
are at liberty to open any classes or to try any educational 
or recreative exiienment for which tliiy can find a genuine 
local demand 

It 18 computed by l)i Oaruett that the siti s, buildings, 
ind equipment of the IjOikIou polyUchnies it present a 
total capital outlay of £500,000, and that the annual 
revenue required for their sustentation is about £120,000 
Of this sum about one fourth is contributed by the City 
Parochial Chanties, one fourth by the Te( hnical I ducatiun 
Board, one fourth by the fees of students and membtrs, 
and the remaining fourth by the subscriptions of the 
City Guilds and the grants received from the Scunoi 
and Art Department of the Board of Education I’he 
total number of scholars in the polytechnics and tliLii 
branch institutions is variously estimated at fiom 40,000 
to 50,000, and the total number of legulai scholars in 
the evening schools of the London School Board dots not 
exeted 100,000 lliosc figuios may be usefully compansl 
with the census u turns, which show that within tin 
Metrojxilitan aica there ait 704,414 young jiersons In 
tween the ages of thiittcn and twentj one It is a 
noteworthy fact, tliat whcicas in the jxipulation statistics 
foi the whole of England and Wales tht number at euh 
year of age is rcgulaily diimnislud b} diath from eight 
years onwards, there is a steady increase in London, yiai 
by >eai, from fourteen up to the age of thiity This tact 
IS owing to the constant immigration of ^oungnun mil 
women from the provinces to tht metropolis 1 lie Ct nsus 
(Commissioners in their reiiort for 1901 (p 15) eoinjiutt 
that more than one third of the jxipnlation of London aie 
not natives Ihey show also that, if ill Inghjnd and 
Wales be taken together, the number of jicisons bbtwfneh 
twenty and twenty-one is less by 12 8 pei cent thail the 
number l)etween thirteen and fourteen , but that, itiking 
London ilonc, the numbei of jiersons between twenty Und 
twenty one is gi cater by 14 4 jjcr cent thm the iiuinbii 
lietween thirteen and fouiteen Hence the projiortion ot 
the inhabitants who an of an ago to Wnelit by polytei hiu< s 
and continuation schools is in London cxcejitionally large 
It would not be right for Londoners to comjilain that then 
IS thus cast uiKin them the duty of j»roMding suitable 
instruction for so many immigrants, for if the great city 
drains the rural distiiits of some of then best brain and 
muscle, she gams much from their industij and productive 
jiowcr 

But it follows from the jiartiiulars tliU'C given that at 
present neither the supply of suitable provision for mental 
impro\cmcnt and rational recreation for the wage-earning 
classes, nor the demand for such proMsion on the part 
of the workers themselves, is commensurate with th!o moial 
and intellectual needs of a community of marly seven 
millions (5f jieoplc 1 he provision in tvei ing schools, 
mstitutes, classes, and jiolytechmcs is still far inferior 
to that wlneli is to be found in most German and bwiss 
towns, and needs to be greatly increased In matters 
relating to the higher life, demand docs not always prccesle 
supply , It IS supply which is needed not only to satisfy 
the public demand, but to create it As ntw and well 
devised oiqiortunities for mental culture arc placed within 
reach, they will be more and more appreciited, new and 
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healthier appetites will be stimulated, the art of employing 
leisure wisely and happily will be more systematically 
studied, and the polytechnics will become still more im 
f>ortant centres of civilizing and educating influence than 
they have already become 

In particular, the reconstituted University of London 
will probably lie placed in nt w and moat helpful relation 
to th( best of the jiolytechnics By the statutes which have 
n'c-ently come into force, the benate of the University 
IS tiiifxiwcrod to include in the list of “schools of the 
University” all institutions which are duly equipjied and 
abl< to furnish suitable instruction of an advanced and 
s( hoi irly tyjje , and also to recognize all thoroughly cjuali 
licfl professors in their several faculties and subjects 
as “t(3aeheis of the University,” although some of their 
c lassc s may meet in the evening only There is thus a 
wvy otKii for the duo admission of the best ijolytcclmics 
to the University, and for the recognition of the best 
students as undergraduates, with all the lights of internal 
stud( nts At present the great ])ossibilities of the metro 
poll tin Univeisity under its new conditions are hardly 
It VI iletl or accurately foreseen But it is jirobablo that 
while the greater and older tollfgtsof the University — 
such IS University and King’s — will devote their (fforts 
laigely to siwh ]X)st graduate lectures and intellectual and 
H( K ntihf rtseaich as are the s^iecial province of the higher 
onkr of professors, most of the aid required by the ordinary 
undtigiaduatt will lie i»rovidod in institutions of minor 
rank., oflnered by exptricnced and well »iccredited teachers, 
wlio ire fully ablt to give the niedful instruction and 
l»U)paratiou tor a degu^e in arts and sc u nee The best 
of the jHilyti clinics aie alic idy comiH.tent, both as regards 
the It staff and then eciuipment, to |)erform this task adc 
quatcly, and thus to lx come integral paits of the London 
University of the future Then is no reason to fear that 
the lec native, social, manual, and industrial tiaining, to 
which at fust thci special attention of tlu foundei was 
diuctccl, will Huffti tiomafullci expansion of the fuademic 
and liUi uy side of “ ]>olytic hnie ” life Uatlui it niiy be 
hoiied tint the due cooidmaticm of the pricticil with the 
purely 4nt( 111 ( tual piii[K)ses of these institutions will serve 
to give t'O all the stude nts, whatevi i then futuri destination 
may lx, i truer and broadei conception of the value of 
mental cultuie foi its own sake 

ilso u paper hj Mr Sidm v 2hc 1 otidoti Poly 

tfclinii in tho Hccond voliunr of sjiecial repoits on 

ediKationiil subioc’ts (1SP8) issued by the l<du(ation Department 
the lupint of file Cenfrttl (fotenuiu/ Jiodif (1900) the London 
Pdror/uifl C/iuntie'i tha Ajuiuo/ At pot ts ami tho wnUhly OazetU 
of the Juhineal hoatd oj the I ondon Cmintif Coxuieil the Polif 
tiih Hi Mftifo HI puhlislud from time to turn at tho institute 
in Regent Stioet and varienis nnmoirs and papers eontaiind 
in tho I ntceedinqn of flu Intern^ lonal CotKfuss on Techmeed 
J^diietdion (1897) espc'e lally two—that hy Mr CHiNilN Hoao, 
d< tiuhng his own oaily o\pt ue nee in toumhng the first polytec Irnit 
ai tl that ol Dr Wii 1 1 VM Gvi sn i, the seeretaiy of the Technical 
I (iiuatioii Roaid ( p ^ 

PolyXOSU — The losoarchos of the last few )eais have 
gone far to sliow that the c lassifieation adopted m the 
e ulier v»dumes (<)th edition) of this hucythpmlui can no 
loi ige^r be ic e eptc d CephUodmeu ^ and Rhahdoplem c/, the ii 
regardexl is constituting the Sen turn l^EiioiuixxeHiv, have 
been proved to possess nno\|Kicted resemblances to Balano 
glossus Phnonis the solitary member of the Section 
Vt uiuforinia, ap{Hais to have afhnities m the same direc 
tion By tlu renmval of those two Sections to another 
gioup (sex Hemic iiouDv) thc^ remaining Section, Eupolj 
zoi juepiires tho same limits as tho (^lass Polyzcxi, and 
tlu teim Lupohroi lienee lieeonies unnexessarj The 
(Miss Poly/oa as thus restricted me lucks only the Suh 
classe s E \TOPHOC TA and ECTOPROCPA The recent 


Ectoiirocta arc divided into A G\MNOLAEMATA, with 
tho Sub-orders Cyclostomata, Cheilostomata, and Otbno 
STOMATA, andB PHYLACTOLAEMATA 

The association of the Polyzoa with the Sipunculoideau 
and the Brachio|)oda in a phylum Podaxonia rested mainly 
on tho belief that PhoTom$ is an annectant form between 
the three grou|)H Delage and H^rouard introduce the 
term Vermidia as the name of a group including the 
Gephyrea in the widest sense, with the Polyaoa, Ptero- 
branchia, Eotifera, Gastrotricha, Kinorhyncha, Ghaeto- 
gnatha, and Brachiopocla Tho Polyzoa here occupy a central 
position, leading through Phoroms and the Sipunculoidea 
to the remaining Gephyrea, and m other directions to the 
Brachiopoda, the Pterobranchia, and the Kotifera respect- 
ively , the last being believed to lead to the Gastrotricha^ 
Kinorhyncha, and Chaetognatha. Con, basing his views 
principally on the excretory organs of fresh water Polyzoa. 
(Phylactolaemata), supjiorts the association of Phoronis 
with the Polyzoa , but it may bo noted that the Phylacto 
laemata are m certain rcs|)ects highly specialized forms, 
whose peculiarities are not likely to have an ancestral 
significance Hatschek separates the Entoprocta from the 
Ectoprocta as a division of his group Scolecida, character- 
ized by tho jxjssession of a primary body cavity and of 
piotonophndia, the Ectoprocta being placed in a group 
Tcntadilata, which nearly corresjxindB with the Mollus 
coidea after the removal of the Tunicata Against this 
view may be urged the essential similarity between the 
processes of budding m Entojirocta and Ectoprocta (cf 
Beeligor, ZeitRckr Zocl xlix 168, 1 ^60), and the 
resemblances in the development of the two groups These 
instances will show the wide discrepancies which exist 
lietweon current views Without disputing the possibility 
that the Polyzoa arc distantly related to other animals, 
it will be l)cst to regard them as an isolated Class 
which IS not proved to have close affinities to any other 
group 

Adult Structure and 1 ital Phenomena — The general ac 
count of the adult structure, habits, dc , of the Fiqiolyzoa 
given in the earlier volumes is still valid, though certain 
jxunts, which wore then imjX3rfectly understood, have since 
been investigated more thoioughly The problematical 
“ intcrtentacular oi 
gan ” (Fig 1, int) 
of Earre has lx,en 
considerably eluri 
dated by Proiiho 
(Arch Zool Ejtp (2) 

V 557) In Alit/ 
onidinm duplex i 
male “ polypide ” 

( - alimentary canal 
tentacles, dc )occui s 
in a “ zocecium ” 

( = l)odywall) and 
produces sjierma 
tozoa, though it has 
no intertontacul ii 
organ It then de 
generates to the con 
dition of a “brown 
body,” Its place lie 
inff talron bv a nf»\v ^ —Part of a poh pide of AlcponiAium gela 
ing taKen uy a new no#um, «howin>c the intertentacuUr organ 
|K)lyplde, produced iFromParre) 

as a bifd, which dc 

veloi)8 ova The female polypide is provided with an inter 
tentacular organ, a tubular passage from the body-cavity to- 
the exterior, situated between the bases of the tentacles on tho 
anal side , and through this passage the eggs pass into the 
tentacle sheath The structure plays the part of an oviduct 
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xn three species investigated by Prouho, although there is 
evidence that spermatozoa and fragments of brown bodies 
may also be evacuated by the same passage The external 
opening of the excretory organs described in some 
Phylactolaemata may be a homologous structure These 
organs (see Verworn, ZeiUchr iv%8$ Zod xlvi p 114, 
Braein, BM Zool ii Heft 6, p 51 , Con, ZettBchr w%u 
Zod Iv p 626 , Oka, J Coll Japan^ iv p 108 , vni j) 
339) are specially ciliated portions of the lophophore-cavity 
(a spaco which is mcompletely separated from the principal 
body cavity), at the regions where its two halves unite on the 
distal side of the cavity of the epistome, at the base of the 
anal tentacles The “ oral glands ** of certain Cheiloatomata, 
develo|)ed m connexion with the distal end of the tentacle 
sheath, are believed by Waters to be excretory m their 
nature, but they cannot be regarded as corres^xindmg 
in any way with the organs just mentioned The body 
cavity of Gymnolaemata is not lined by a ciliated opithel 
mm , and it is, indeed, seldom possible to distinguish a 
coelomic epithelium of any kind in the adult zooecium 
The structure of the Phylactolaemata has been further 
elucidated by the researches of Krae][X)lin {Ahh Fe7 
Hamburg^ x No ix , xii No ii ), Bracm (/oc c%t ), 
Con (/oc c%t ), and Davenport (Bull Mm Harvard^ xx 
p 101) We&enWg Lund ( Meddel Copentiaqm^ 
1890, p 253) gives interesting information regarding their 
biology The form of Pluvvatella known as Ahyonella 
tumjom IS usually the result of the simultaneous germina 
tion of numerous sessile statoblosts, whereby a coraiiosite 
colony results and the crowded tubes take on their 
characteristic parallel arrangement Color ^s which jier 
Hist through seveial years may show ( istinct annual rings 
of growi,h The statoblasts are said to be derived partly 
from 111 ectodermic core of the funiculus, and partly from 
its external mesoderm (Braem, loc cit ), the former giving 
rise to the chitinous envelope and to a nucleated layer 
(Fig 2, ect ) imme- ^ ^ 

diately inside the 
chitin, whic h latei 
in\aginates to form 
the inner vesicle of 
the jK)ly])ide bud 
1 he mesodermic pur 
tion becomes charged 
iMth i yolk like 
mxttiial (y), and, on 
tht germination of 
the stitoblast, gi\os 
rise to the outei 
layer (mes ) of tlic 
bud The produc 
tion of a polypide by the statoblast thus differs in no 
cssentiil respect from the formation of a polypide in an 
ordiniry rocecium The statoblasts require a period of 
rest before germination, and Braem has shown that then 
projicrty of floating at the surface may bo beneficial to 
them, by exposing them to the action of frost, which in 
some cases improves the germinating ponder The occur 
rence of Phylactoliernata in the tropics (see Meissner, Zool 
Am'' XX 173) would show, however, without further 
evidence, that frost is bj no means a factor essential for 
germination Important memoirs have been published on 
the structure of the Entoprocta, of which those by Foct 
tinger (ArcA Biol vii 299), Ehlers (Ahh Ges GoUmgen^ 
xxwi ), Davenport (Bull Mm Harvard^ xxiv p 1), 
and TVouho (Arch Zod Exp (2) ix p 91) may bo 
sf>ecially mentioned There is no confirmation of the 
view that the lophophore of Pedicelhrm has the structure 
indicated in Fig 15o of the article in Ency Bnt vol 
xix p 438 'Die budding of Polyzoa has been studied 



Fio 2 — S<*ction of u ^erminatinf|^ statoblast of 
Crutatella mucedo ^ann chiunous annulus 
containing air«ca\itle8 'a hich enable tho state 
blast to float ect thickened part of the eoto 
derm which will ta rise to the Inner layer of the 

pohpide bud mes mesoderm forming the 
outer layer of the bud anchoring spines 
of tho statoblast y the yolk like mes^ermic 
moss of the statoblast (After Braem ) 


by beeliger (loc at), who finds, with most others who 
have investigated this subject, that the polypide bud la 
derived from ectoderm and mesoderm only (see, howexei, 
Cahet, C R cxxvii pp 79, 194). Ladewig (^ct^scAr t/n/* 
Zod Ixvii p 323) controverts CalvePs statements The 
ectoderm forms the inner layer of tho two layered \e8icle, 
and gives rise to the lining of the tentacle sheath (“ kanqi 
toderm,” Kraepelm), tho ganglion, and the whole of the 
epithelium of tlie alimentary canal Ihe mesoderm eon 
stitutes the outer layer, and forms the muscles, the repro- 
ductive organs, and othei structures The jicriodical 
histolysis of the polypide, loading to tho formation of a 
“ browm body,” may partly be duo to the accumulation of 
excretory substances in tho tells of the alimentary canal 
(Harmer, Quart J Mtcft Sii xxxiii p 121), but the 
effects of artificially introduced lagments (indigo carmine, 
<Lc ) suggest that the excretory function is m part pei- 
formed by some of the mesodermic tissues 

Development — The eggs are rarely laid (Cyf^honautts 
typo), but in the great majority of cases undergo their 
early development m some part of the parent The 
vestibule of tho adult may be employed as a brood 
chamber (Fntoprocta, Alcyomdtum dvplea) , the eggs 
may pass into the tentacle sheath of a degenerated poly 
pide, or even develop m tho bodyca\ity (Proulio, Arch 
Zool Eap (2) X p 625) , but in a large proportion of 
the marine forms they develop in o\ icells The o\ icell of 
tho Cheilostomata is a deiivative of a zoacium, and is 
usually situated just above the orifice, while that ot the 
(Jyclostomata is a modified zoacium The egg may be 
without yolk, bat it commonly posstases a moderate 
quantity of yolk, which, howe\er, does not interfere with 
tho regularity of the segmentation Two polar bodies 
have been observed in some eases Some of tlie details 
of fertili/ation have been made out in Phylactolaemata 
(Kraepelm, loc cit ) The segmentation of the egg ot 
maiine Ectoprocta is remarkably regular, and loads to 
tho formation of a hollow blastula Tho endoderm is 
formed by invagination , and m Cyphonautes (Prouho, 
loc cit ) it gives rise to the mid gut , the storaodaoum being 
represented by the large vestibule, and the anus being 
formed as a jiroctodaoum Ihe oiigm and complete 
history of the mesoderm have not been satisfactorily made*^ 
out in Ectoj)rocta There is hence no embryological 
evidence that the largo body cavity which cliaractenzes 
these forms is to bo legarded as a sj>aco which jirecisely 
corresponds with that of other “ Coelomata ” , and it is 
not impossible that it may ha\o been evolved by the 
enlargement of tho space between the alimentary canal 
and the skin in the Entoprocta, in order to i>ennit of the 
complete retraction of the part of the body which boara 
the tentacles Ihe stages which sucieed the completion 
of segmentation are much obscured in most hctoprocta 
This dejxjnds on' the facts that no functional alimentary 
canal is develo]ied by tho larva, and that tho larval organs 
are merely of a tomjiorary nature, destined to bo jiro 
found ly modified by the complicated metamorphosis which 
follows fixation The larva of Pedicellvna (the epistome of 
which must be regarded as ventral) fixes itself by its (/ral 
surface (Barrels, Ann Bet Eat (7), i No 1 , Harmer, 
Quart 7 Mttr Sci xxvii p 239), ancl the mouth and anus 
are carricfd away from tho plane of fixation by a rotation 
of tho entire alimentary canal about an axis cutting 
the middle of the two sides through an angle of 180® 
Ihis movement is permitted by the histolysis of most of 
tho larval vestibule , part of this jmsses to the side remote- 
from the obiect on which fixation has taken place, and 
there forms tho adult vestibule, by acquiring a new open- 
ing to the exterior The “ ciliated disc ” and the cephahe 
ganglion atrophy during the metamorphoses This is th© 
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only cafie in which the larval digestive apjiaratiis ih known 
to tecome that of the i)rimary individual of the colony 

Tho Cyphonautea larva, distm^uthed by the T) 088 es 8 ion of a 
fanotional alimentaiy canal, was Formerly supposed to be jieculiar 
to tho Cheiiostoiiu) genus MnrUtrampora, but has been shown by 
Prouho (loc eit ) to o<xui in Aleymhidmru and Hyp&phorella among 
the Ctonostomata The marked Similarity between the CyphonauUn 
larvae of these thrc< genera, whith have no special connexion with 
one anotli^r, may induiite that the larva itself has a phylogenetic 
significance , it may, in fact, \m regarded as a modification of the 
Eutoproct larva Fixation takes ]>lacc, as in the Entoprocta, by 
the oral mirfiMO, and is effected by tho eversion of a s^ietial oigan 
(“sue kcr or internal sac ' ) which oimns to tho exterior, between 
the mouth and the anus The alimentary canal undergoes histolysis 
(OstroutTioff, Anh Slaiea Biol ii p 331) In larvae of the ty]H) 
shown m Eiicy Brit vol xix j» 440, fig 20, tho alimentary 
<aiial may still Im* recognizable (Ilarmer, Arch Zool Jhxp (2) v 
)) 443), though it 18 no longer functional , at is the mtemal 
sac and int is a problematical larval structure known as the 

pyriform organ (mi fig 21) The vestigial mouth is situated 
between at and m f Tho metamorphosed larva of the Eetoproeta 
becomes the primary zoac*ium of the colony Its defimtivo ah 
mentary c anal is develonod m the same way as that of any of the 
secondary zoccc in fornmci by budding that is to say by the foi ma 
lion of a polypido bud, which ap^stars on tlic ahoral Muiface, and 
Uierofore in the jiositioii finally acxiuiied by jiart ot tho larval 
vestibule, with tho alimentaiy canal, of tho fixed lai va of Pedicellina 

Tho H|»orinatogoiiosis, oogenesis, and development of Phylacto 
laemata are dcst^nbed by Kiae/sdin {loc cU) and Biaem {Bibl 
Zool Bel X Heft 23) Tho ovum is taken up by a special 

polyjudci bud wine h grows into a ])rotoc ting eiivoloiie foi the emoryo, 
the cjarly development of which somcwliiit lesemhles that of the 
('yclostomata Larval organs arc hardly represented, and the 
embryo, liofore birth hcHornes a zocecium with one, two, thieo, oi 
more polyiudes, produced as buds from its two laycicd body wall 
After a snort period, during which it swims by means of its 
uniformly ciliated octodenn, it fixes and forms a luw colony 
This type of development may lx rc garded as a further modific a 
tion of tliat found in Oymnolaeniata The Cyelostomata are <hai 
acteiizecl by the cxc'urrcnce of a mmarkahle ]»rcxcss of embryonic 
fission (Hartnei Qxiart J Miu Sci xxxiv )» 199 , xxxix ]> 71 
\li p 7 3), which 18 most ncaaily iwralhjlcjd m certain Hymenopterous 
msoets (Marclial 1898) and by tho fact that eggs which tutually 
develop are lestiictcMl to a fc^w individuals of the colony A 
zoacium in which the c^gg develops liecomes an ovieell , it differs to 
a c onspicuous extent fioui the othei individuals cif tie colony, and 
often occjuirts a c omplu atesi foim Its orifice (“ oaciostoinc ’ ) is 
valuable for the disc imiinution of the sjiecies. 

Claanfiaitiott •— Tlu existing classifu aticinw of the 
Cheiiostomata, the largest division of roeent Poly/oa, will 
probably bo inuc h modified when tho details 
of their anatomy are more fully worked out 
It may l>e (\{)octod that tho arrangements 
in connexion with the protrusion and re 
triction of tho ixjlypidc. will prove to give 
important indic ations of aflinitios The view 
that the characters of the front wall (that 
on which tho o]»eicu1um is situated) of the 
Choilostomata is of jinmary imiiortance in 
the classification of this group, has already 
Ik on maintained by Jullien The retracted 
jKiIypido of the hetoprocta (Fig 3) lies in 
i ia\ity whuli contains a considerable 
c|uantity of fluid and is bounded by the 
body wall Tlie protrusion of tho tentacles 
ind other parts of tlio polypide implies the 
tem}K)rary removal of some of the organs in 
the body cavity It is j>ossible to imagine 
tw o methods by whieh this movement can bo 
])ermitted without ]»roducing a partial vacuum 
in the body cavity Tho body wall must either be 
Be VI ole, so that the volume of the zocncium may 
diminish when the iiolypide is protruded or, in cases 
in which the lK)d/wall is ngici, there must bo some 
arrangement by which the amount of fluid it contains 
can bo altered from tunc to time, in order to ]iennit 
of the free movements of tlie jiolypicle In the Phylacto 
laemata tho body wall is muscular, and can thus exert a 


liressure on the fliud of the body-cavity suflicient to cause 
protrusion In the Qymnolaemata the body wall is not 
muscular, and protrusion of the ])olypide is effected by the 
contraction of the fiarietal muscle8(/? m ), which pass freely 
across the body-cavity from one iiart of the body wall to 
another In the more delicate branching Ctenostomes 
(Vesiculanna) the entire IxKly wall is flexible, so that the 
contraction of a parietal muscle acts ecjually on the two 
{loints of tho body wall with which it is connected In 
encrusting Ctenostomes (Alcyonellea) and in the Mem 
bramporaAikid Cheilostomes (Figs 3, 4, a) the zooecia are 
attached by their basal wall and united to one another by 
their vertical walls, so that the free surface or front wall 
IS tho only one in which any considerable amount of move 
ment can take place The panetal muscles (ji m ), which 
jmss from the vertical walls to the front wall, thus act by 
depressing the latter and so exerting a pressure on the 
fluid of the body-cavity, as shown to be the c^e by 
Nitsche in 1871 This explanation of the movement 
will obviously not apply to Cheilostomata in which the 
front wall is rigid, and in 1888 Jullien showed that 
the protrusion and retraction were rendered possible by 
the existence of a “ comjjensation sac,” lying mside the 
body cavity and m communication with the external water 
(Bull JSoc Zool France^ xiii ]> 67) 

A rcmucd investigation of this siihjoct proves that this sar is 
present in a considerimle number of the Chcifostoniata In its most 
fully df veloiwd condition (Figs 3, 4, c, c » ) it is a large cavity, with 
dolicatt walls of great tenuity, which lies beneath tho calciticd 
fiont wall of the zoeecium, and opens to the exterior at the proximal 
hold* I of tho chitinouH o|jeieulum (Iig 6, c) This structure is 
not hinged to the cahareous wall which is adjacent to its base lin(, 
but it 18 continuous with the flooi of the eomjKJiisation sae a 
passage by wlneh water can pass in and out of the sac existing 
iKtwttn its base and the calcanous iKxly wall The sa* is joined to 
the rigid body wall by numerous mustk fihios, the contraction of 
which must therefoie txiit a piessme on tho fluid of the l)ody 
< avity in which tlu sa* lies The (om}>arison of vaiiQUS genera of 
C hoifostomcH with regard to tlu method in whu h the jxljyjndt is 
piotruded, leads to the following conclusions The most pnmitivo 
condition IS that shown in the Mcmbiaiiiporidac, Flustridao, A* , 
in which the fiont wall is entirely oi partially membranous or 
flexible the membranous part constituting tho ‘ ipertuio (Fig 

A, ap ), so called from the fact that its disappoaiance in fossil forma 
leaves a wide ojaning into the body cavity Tho iwinetal muscles 


are inserted in groujw along tlu two sides of tlu zocccium into the 
membrane of the aperture (Figs 3 4, a) In certain species of 
Vfcmbranipora the membrane is protected by a senes of calcareous 
spines which start from its tienphcry and arch over the delicate 
opercular wall A special moaification of this arrangement is found 
in tho genera Sermyoccllaria Mempea and Cabrreo in which a 
single much cxyianaed spine, known as the ** scutum oi “fomix,* 
protects tlie aperture , this sjane is absent or vestigial in some 
species of all the three genera I onus provided with a scutum are 
probably related to one another, and they are usually < haractenzed 




Pi(} ^ — Diagrammatie longitudinal sections of Cheilostoniatous zo<Bcia — a Mnnlrrampora (Oifler 
Nttaehe) B Crtbrilina c some of the l^pralioid forms ii Microporellid c$ <.ompensation 
sac mp median pore (in i>) o orifloe through which the tentacles arc protruded op 
oiiercuhim p m panetaJ muscles (See also the note to Pig 4 ) 
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by the bigh development of avicularia or vibracula Cheilostomata 
first become common in Cretaceous strata, m which a large piojKir 



ABC 


Fw 4 -~l)ia«rraminatic transverse sections —a of Membranipora b, of an 
immature zoceclum of Cnbnltna ( of a Lepralioid form i , c t compeii 
sation sac pm parietal muscles 

tion of the genera lielong either to the Mcmbraninoridat or to a family 
known as the Cnbrilmidae, which is rejpresentea at the present timt 
by the genera Membramporella and Cnbnhna In these a sene s 
of calcareous spines are formed, in the young zooscium (l^ig 4, «), 
round the momnranous ax^rture, as m the spiles of Membnmipora 



Fie 5 — Zoacla of A Membranipora B Cribnlina c I cpraha i> jlf«To 
porella The arrow shovvs the entrance to the compensation sao in B < 
and D in i> iiossing through the median iK>re ap , * a;K.rtuie or 
membranous front wall (m a) d the denticles forming the hitve 
of c (seen after the removal of the o})erculum) op opcrc ulum 

rofirred to above While in those latte i tho sxnms itmaiii !hc 
from one another, tiny unite to a guator or loss extent m the 
Ciibnhmdao (fig 6, «), thereby forming a secondary front wall 
luorcod by slits or rows of pores, corresponding with the intcr\als 
between tho onginal sinm s The oxierculum retains its connexion 
with tho membranous amerture (Fig d, ii), into which tlic jiarutal 
muscles are still msertea The condition fbunrl in a certain piojH>i 
tion of existing Cheilostomes is x>robably a fuithcr dovcloxnnr nt of 
the (ribnlinidan airangemuit Tho original sjiints are no longir 
(listinct in ontogeny, but are represented by tho (aharcous wall 
which 18 usually inerced by irregular x^oJos (Fig r), now filled 
with living protoplasmic structures, instead of by tho regularly 
arranged slits or x>ore« of most Cnbnhnidae This conclusion is 
arnved at by tho study of the com|)eu8ation sac (figs 3, 4), tin 
floor of which is soon to correspond with tho axierturo of Membrani 
pondae by its relations to tho panotal muscle s and to the ojierc ulum 
The compensation sac may develop by tho formation of a calc-an oiis 
lamina wbith overarches the niemoranous ax>erture {Umbmiula (fig 
0, a)), differing from the condition found m Cnbnhnidae only iii 
the fact that the onginal sx-iines are not distinct from one another 
or tho (alcareous front wall is formed fiist and the sac is dov( 
lopod as an invagination (Fig 6, c) from tho region of the base of 

1 It ax>peani probable that in most Lepralioid forms the calcareous front 
wall (upper in nmires) is not arranged as in Fig S (c i> 0 and In F'lg 4 (r) 
but that it ina) (in some cases) oorrespond with the inner layer of the Crii n 
hna spines (Figs 3 4 B) the outer layer of which is then represented b\ a 
membranous layer known as the ** epitheca 


l^e o|>rrculum {Lepralia istchizojnielia^ Calurlhay Ac ) 

This may bo regarded as a modification in ontogeny of the pliylo 
genetic histoiy of thi oigan 

In (trtam Lepralioid forms {Mjciopotclla^ Calwellxa &e ) the 
ox>er(ulum becomes sexiaiated fiom tla'i floor of thocomxKinsation sao 
by a ]X)ition of tho calcareous front wall (Figs 8, 5 6 n) Tho 
sat now oxioiis to the exterior by tl\o so called ‘ ‘ median jku t (wi p ), 
which has probably bet n formed by tho closure of tin ‘ sinus,’ wliK h 
rweivos a small, median, tongue like pro]octiou of tin pioximal sidt 
of the ox>erculum m siuh genera as Schizoporefla (figs 0, n) it 
remains to l>e seen whether all forms whuh posse&s this arrs|ige 
ment are really related, or w In ther the median ixirc has lit t n 
evolved uidcxiendoutly m several cases 

The doveloximcnt of tht eom{iensaiion sac can Ik studied in tho 
young rooecia wlneh are formed at the margins of a growing tolony 
The primary mdiMdual (‘ aneistrula, Jullieu) foimed by tne 
nietainorx>hosis of the laiva lommonlv shows eliai actors dinereiit 
to those of the otlier /ooctia, and tonfirmiiig the views above 
suggested 




Fio 6 —A Umhonnla verruenua at an turh stage of its calcification a calcore 
ouN VC all IS ovtrarching a JfemfK’amjrwra likt aperture (cf fig T) intowhieh 
the panotal musolc s are inserted n Schizoporetla MlKmingUu sinuate 
uperculum(op ) the c ornpiriMation sac opens at the sinus and isattat bed 
to the wall of tho zoujtium by parietal xnustks c a young rooociimi of 
lepralia paUanana tho front wall (not shown) is tompleteh calcified 
tho compensation sac from whit h tho parietal must lus radiate Is still 
small i> CalweUin nnelatnt showing the < ompoiisatioii sue opt tiing by 
the median pore {in p ) 


It results fiom an oxamin ition of the coiiijicusatioii sac 
that mail} of the existing divisions of the Cheilostomat i 
are unnatural This applies x>a'rticularly to tho so called 
C^ellulanni, an assemblage of erect and branching forms, 
of delicate habit Some of these, such as the Bicellariidac, 
arc quite Memb7 antjxrra hko in the character of their 
front wfall and in the anangement of their parietal 
muscles Others, such as the genera CaUnire/la, Cal- 
nelhfiy Ichthyarm^ Urceohpora^ Sic, are Leprilioid forms 
with a comidotely calcareous front wall and a tyjiical 
comixsnsation sac 

In the Microxxiridae and Steganoxxirolhdae, and x>erhax>H 
m many of the Lepralioid Cheilostomata, the body cavity 
IS yiartially sulxlivided by a calcareous lamina (“crypto 
cyst,” Jullien) which grows from tho iiroximal side, x)arallel 
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to the opercular wall, which remains membranous The 
panetal muscles are here reduced to a single distal pair, 
which may pass through foramina (“oiiesiules,” Jullien) 
to reach their insertion into the a^ierture 

Tho delLmiination of the recent marine Polyzoa has been greatly 
facilitated by the imblication of Miss Jelly s hyryytiymtcCaUUomie 
Bibliographies of ret cut and fossil Polyzoa have been publishea by 
Vine Atmc Hips , 1880-85, 1890, 1892), and by Nioldes and 
liasslei {Ball U S Gtol iiurvey^ No 178, 1900) Important work 
on Went marine Polyzoa has been done by Hmcks, Waters, 
MacGillivray, Lovinsen, and others Tho most con^lote classihca 
tiou of ree( nt marine forms is that given by MacGillivray {Proc 
Soc FictoriUf xxiii p 187), but the works ot Vine and of Delage 
and Herouard {IVaU6 de Zoologu ConertUt vol v Pans, 1897) 
will also bo found spot lally helpful The fossil torms have been 
studied by Gregory, Pergons, Waters, Neviani, and others The 
English tuition of Zittels PalcworUoloyy contains an olaboratt 
at count of them by £ 0 Ulticli, who accepts tho sub oideis 
TiiKiOHroMATA (Ulncli, J OtnciHitcUt Sue V p 161) and Ceyi 
roHToMAiA (Shrubsolo and Vine, J Oeol Soe xxxviii , Proceed 
p 245) in addition to the three sub orders under which the 
ret out forms are classihod In addition to tho leierences already 
given, tho reader may consult GurtioiiY Catalogue of the Fossil 
Bryoxoa in thr British Museum “ Turossu Bryozoa, 1896, 

Cretaceous Bryozoa, i 1899 — Uarmrii Cambridge Nat 
History fi\ “ Polyzoa, London, 1896 — Sim i son ** Handbook of 
the Oeiioia of the North American Palaeozoic Biyozoa, Report 
^tate Geologist New Ymk^ for 1894 

[An im]>ortant memoii by Cal vet on the structuic, budding, and 
development of marine Ectoprocta will bo found m Trav Inst 
Zool Montpetlier^ No8] (sfh) 

POIT10rAnlAf a northern ])iovinr( of Prussia, with 
4in area of 11,628 square miles and population of 1,634,832 
(1900) In 1897, 3600 acres were planted with tobacco, 
and till yield was valued at £8*), 500 In 1900 the live 
stock embraced 1,296,832 shcej>, 935,043 pigs, 685,509 
<attle, and 213,637 horses The iron foundries produced 
9724 tons of materials, valued at £87,300 in 1897 , and 
ill 1899-1900 the sugar factories iiroduced 89,192 tons 
of sugar, the buwtnes, 18,766,000 gallons of boci , and 
tho distilleries, 9,123,400 gallons of jiuic alcohol In 
1899 the nurcantiK marine of tlu piovmcc nunibcied 356 
seagoing vessels of 82,523 tons, of which 124 of 65,979 
tons wore sti am boats The pnncijial }>orts ait Sttttm, 
iswmimiunde, Stralsund, Htoljmiunde, and Sassuitz The 
province jiossossts a length of 1128 miles of railway 

POItlOllAi a city of Los Angeles county, California, 
IJ S \ , east of Los Angeles, on tho boutlurn Calif ornu 
(Atchison, Toptka, and hanta hd) and the Southern 
Pacific railways, m the southern ]>art of tlu state The 
surrounding country is dt voted to the < ulture of sub 
trojiual flints, lor which IVmiona senes as a shipping 
point population (1900), 5526 

PonCOp town on the south coast of Porto llico, 50 
miles southwest ot San luan It is the largest com 
mereial place m the island, and ivas foundtd m 1752, and 
is^HKond to San luan in |»o|)ulation, having m 1899 
27 952 inhabitants It consists of two jiarts, Ponce and 
Pome iMa}^a Pome, the residence and business jiortioii, 
IS situatid at tlu mterioi inirgin of \ beautiful plain, 
when the litter nu^ets the toot hills It has a handsome 
j)li/i, liospitals mimieijiil hall, barracks and other jmblic 
buildings Tluie are medumal sjnmgs and baths 
Ponce Pla>a is the se iport It is two nules from Ponce, 
iml lus ein a s[»a( lous bav 33u eustoin house shipping 
othces and wholisaU stons are situited at Playa \n 
eleetiu railwa> lonmitstlu city and port \ short line 
of lailway luns from Poiuc to 5amo to the wast, and 
good highways e\ttml to San Juan, 80 miles, and to 
Ouiyania, about 11 miles 

Ponchlelll, Amileare (1834 -1886), itahan 
musical composer, was born neai Cremona on 1st Sep 


tember 1834 He studied at the Milan Conservatoire 
His &*st dramatic work, written m collaboration with two 
other composers, was II Svndaco Bahbeo (1851) After 
completing lus studies at Milan he returned to Cremona, 
where his o^iera / Fromesn was produced m 1866 

This was followed by La I^avojarda (1861, produced m a 
revised version as Lina m 1877), liodengo, Jii dei Got% 
(1864), and La Stella del Monte (1867) A revised version 
of I Preymeeev Spoeif which was produced at Milan m 1872, 
was his first genuine success After this came a ballet, 
Le due Gemelle (1873), and an opera, I Lxtuam (1874, 
produced in a revised version as Alduna m 1884) Pon- 
chielli reached the zenith of his fame with La Gtoconda 
(1876), written to a hbietto founded by Amgo Boito 
upon Victor Hugo^s tragedy, Angelo^ Tyran de Fadoue 
La Gvoconda was followed by II Ftghuol Frodigo (1880) 
and Manon Delorme (1885) Among lus less imjiortant 
works aie II Farlatore Eterno^ a musical farce (1873), 
and a ballot, Clarina (1873) In 1881 Ponchielli was 
made maestio d% cappella of Piacenza Cathedral His 
music shows the influence of Verdi, but at its best it has 
a distinct value of its own, and an inexhaustible flow 
of typically Italian melody His fondness for fanciful 
hgures in his accompaniments has be^n slavishly imitated 
by Mascagni, Leoncavallo, and many of their eontem 
jxiranes Ponchielli died at Milan on 17th January 1886 

Pondicharryp the capital of the French ]x>sses 
sions in India, is situated on the Coromandel or western 
coast, about 100 miles south of Madras The territory, 
which IS entirely surrounded by the British distuet of 
South Ariot, Ins an area of 115 square miles, with a 
population of 182,000 The chief crojis are dry grams, 
1 ice, earth nuts, and a little indigo It is traversed by a 
branch of the South Indian Railway from Villupuram 
(24 miles) The town has a jiopulation of about 50,000 
It his an open roadstead, with a small iron pur In 
1900-01 the total seaborne trade was valued at 13,257,116 
francs, of which 8,329,013 francs consisted of exports, 
ihiefly cotton manufactures, earth nuts, cltanod nee, ind 
hides The principal imports were betel nuts, cotton 
manufactures, wines and liqueurs, and oils Of the 
o\j>ort tiade more than half v\as with France, but of the 
impoit tiade only one fourth During 1900 the number 
of Britisli vessels that called was 204, v\itli an aggregate 
tonnage of 312,488 tons A cotton null has recently 
been opened by a company with a e ipital of £200,000 
In 1900 there wore altogether 4 nulls, with 1144 looms 
and 71,432 sj undies, employing 2628 persons 

Pondoland. See Cape Cotony 

Pont - A <• MoilSSOnp town arrondissement of 
Nancy, department of Meurthe et Moselle, on the aver 
Moselle, 17 nules north north west of Nancy by rail It 
is of considerable antiquarian interest, and has a library, 
three hospitals, engineering workshops, blast furnaces, and 
manufactures of lacquereci wan, paiier, cardboard, uibles, 
and electrical apparatus Population (1901), 12,847 

PontCirllorp a foiti6ed town and chief town of 
arrondissement, department of Doubs, fianee, 37 nules 
south oast of Besan^on, on the railway from Dijon to Berne 
It forms a very important stratc gie point at the mouth of 
the Cluso, one of the principal passes across the Jura It 
was here that the French army of the east made its last 
stand against the Prussians in 1871, in order to cover the 
retreat of the mam arm} into Switzerland The distillation 
of herbs, ext-ensively cultivated for absinthe, gentian, 
kirsch, and liqueurs, occupies several establishments The 
town has considerable commerce with Switzerland m spirits 
and agricultural produce, Ac Population (1901), 8031 



PONT AUDEM 

Pont Audomori chief town of arrondissement, 
department of Eure, France, 43 miles north-west of Evreux, 
on the Risle, a left bank ailluent of the Seine, and on tho 
railway from Evreux to Hondeui Ihe churches of bt 
Ouen and bt Germain date iii part respectively from the 
11th and the 12th centuries Local institutions are a 
hospital, chamber and tribunal of commerce, and small 
public library Manufacturing industry is very active, and 
includes the founding of malleable metal, a large spur 
factory, and various important branches of leather manu 
facture There is considerable trade in flax, wool, grain, 
cattle, cider, paper, iron, wood, and coal The jjort has a 
length of about half a mile on the llisk, na\igablc to this 
point It 18 bordered by quays for 450 yards, and vessels 
drawing 6J to feet of water aie towed up by horses 
from Roque, 17 miles below Population (1901), 590b 

PontofrACti a munici])al and parliamentary 
borough (since 1885 returning only one memboi) and 
market-town of \orkshire, England, 13 miles south-east of 
Leeds by rail An isolation hospitil was erected m 1900, 
costing X9000 New waterworks have been constructed 
by the corporation at a distance of b miles from the town 
at a cost of ^30,000 Population (1881), 8798 , (1901), 
13,422 

POnteV0ClrA| an Atlantic jJioMiice of Siiain^ area, 
1739 square miles, population (1897), 447,612, death 
rate 2 38 per cent , birth rate 2 06 ^H-r c( ut It is divided 
into 11 districts and 65 parishes 

Much busmeas la done at the gitit fans hold at several towns, 
wliere tht countiy folk bnnfe in live btock, j)oultiy, and dairy pio 
duce The foreign trade is tonsidoiable The exiMnis an cattle 
to England and Poitugal, hams salt meal and iisli, (ggs, bioad 
stuffs, leathoi, wine Vigo, Carril, Mann, Yillagaicia, Bayona are 
the principal ports In 1898 wheat was grown on 5865 an os 
rye, oats bailey, and maize on 249 627 at res pod fruit and bt^ns 
on 88,636 vines on 13,022 , live stock induded 3028 horsts, 1282 
mules, 623 asses, 73,631 cattle 42,201 slucp 11,840 goats, and 
52,581 pigs The mines an not ini]>oitant 

PontoVOdrAf capital of the i1x>\c piovince, mar 
the coast, on the river Lerez, heie sjmnncd by a bridge of 
twelve arches The country around produces wheat, wine, 
and fruit It is a station on the Moiilortc Vigo Railway 
The institute aud primary schools are wdl attended The 
town contains many convents, some of which have been 
turned into public buildings, refuges, hospitals, schools 
Some of the modern provincial and municii>al buildings 
are very handsome Pojmlation (1897), 19,986 

PontiACp a city of Michigan, USA, capital of 
Oakland county, on the Clinton iivei, and the Grand 
Trunk and the Pontiac, Oxford, and Northern railways, in 
the south-eastern part of the state, at in altitude of 932 
feet It IS surrounded by many sin all lakes and ^xinds, 
which have liecome well known resorts for six)rtsmen 
The city is the site of the Eastern Michigan insane 
asylum Population (1880), 4509 , (1890), 6200 , (1900), 
9709, of whom 2020 were foreign born and 151 negroes 

Pontivyi formerly Napotfonville, chief town of 
arrondissement, department of Morbihan, h ranee, 32 miles 
north north west of Vannes, on the Rlavet The town 
compnses two distinct ]>arts that built by order of 
Napoleon 1 , who desired to make it the military head 
quarters for Bretagne, and consisting chiefly of barracks, 
subsequently gave name to the whole town, but in 1871 
the former name was resumed The ancient castle of the 
dukes of Rohan, built m 1485, is now occupied by the 
Mus^e Lo Bngant of art and arehcEology A monument 
to commemorate the Breton Angevin Union was erected in 
1894, and there are statues of Dr Gu^pin, a Democrat, 
and General de Lourmel (d 1854) Population (1881), 
5720, (1901), 9359 
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Pontoon* — The pontoon equipments of European 
armies have undergone few changes in recent jears In 
the British army Colonel Blood’s equipment has been 
modified by the introduction ef a bipartite pontoon 
designed in 1889 by Lieut Clauson, R E 

Each pontoon ib tarrnd on oni' waggon with a ha\ ot super 
structure, and consists ot tw o sections, a bow piece and n stern 
pieee, connected together by easily manipulated coui^hngs of 
phosphoi bronze Decks and * eoanungs * are dispensed wiUi, 
and the row lock holes are sunk in a strong gunwale The detacii 
able saddle beam, whieh reeeiiis the load on the centrt ot the 
thwarts, is made in sections, so as to torin a continuous suldle of 
any length required Iho baulks (or load boarois) and elnsses 
(or planks) rLinain unalteied, but chess lioldtis and ilnsh hiarers 
are added for use in eonstrucUn^ light biidgts tor intantr> ui hie 
In this kind ot bridge each pontoon siotion is us( d sipaiatt ly, 
with a roadway ot chesses placed longitudinally lour abrt:ast In 
the normal oi medium bridge two sietiuiis, aiel in heavy budge 
three sections, aie joined together Ihocliiet advantages ot the 
equipment are (1) the buuyainy ot tlie pieis can be ]>roportiomd 
to the weight of traffic and to the louchncss of the watu , (2) 
owing to the s|)eeial design ot the bows, boats and latts are easy 
toiow, whih the t>ontoons in budge opj)Ost littli lesistanm to 
the current, and so rtqiiiie less anchor jniwcr , (3) transport ratts, 
piei heads, and flying bridgis can be constiuctid with it east , 
owing to the flush gunwales on which baulks t an r< st it necessary 
(4) the pontoon sections aio convenient to liandle, casj to ship or 
to transport by rail, amt can leadily be replaced singlj if damaged 
111 budge A eanoL jiontoon and siiporstruetiire adajittd for pack 
tiausiMut has also boon adopted iiom designs by Colonel Elliott 
Wood, ( B, KE The jwntoon eonsists ot toui siotioiiH lattd 
together, each section being a Iramework ol wood eovtrtd with 
waterproof sheeting 3 hieo ]>ontuons and eiglit t onq>ONitt. idanks 
loim a “unit, fioni which can he eonsti noted 48 teet of bridge 
foi inlantry in fik, 84 feet lor infantrv in siugh lih, oi a laft to 
cairy 15 men or an eiiqity waggon liio Indian deiin pontoon is 
ot the same hngth (22 leet) as the Blood j>ontoon but is slieathod 
with coj>por it has a square stein, to inablo it to bt used in 
pairs The Chitral Relict Expedition 1895 bi ought to liglit 
some defects in this jiontoon The shape ot the bows j»rovod 
unsuited to rajud emionts, the balance was uiihatistactoiy and 
Clacks developed in the cop})er sheathing I \p( iimiiits have 
been made with hipaitite pontoons 

The French pontoon is a boimwhat tumbrous wooden 
boat The Geinmii army is equipped with a gal\an 
i/ed iron pontoon in one piece, handy as a boat, but of 
insufficient buoyancy to form a satisfactory bridge siqiport, 
as the Ri>an8 have to be unduly diminished for heavy tiafhe, 
and tlu w aterw ay is consequently obstructe d Tht Bav ai lan 
equipment has been iinprovetl , it approx iinates to the 
Austiian type Aluinmium jiontoons have been tned 
111 Geimaiiy, but have not been adopted lor tlit Gtrmaii 
cavalry the Berthon folding boat equipment has been 
introduced Each regiment lias a waggon canying 
biifficient equipment to form a load britlge 2b feet long, a 
foot bridge 65 feet long, or a raft capable of feriying a field 
gun and Innbei, 45 sets of saddlery and kits or 25 
eejuipped infantrymen In Austria, rejicated but unsue 
eessful ettorts have been made lo reduce the weight oi tlu 
Birago jiontoon sections still in use, by the substitution of 
steel foi non The Russi in pern toon, of Birago type, witli 
sheer sides, and the heavy wooden boat oi the Italian 
ecjuipment, have not been modified 

The methods of constructing j>ontoon budges have hi nn himpli 
iiid of late jears in most armies and arc usually loblrictcd to (1) 
idding i>onloons om by one to the head oi thi hiidgc , (2) ion 
meting rafts ol two or more jumtooiis into liiidgc hy iiiUrmtduiti 
l>ayH of Ru|>ciHtructuio and ( \) swinging across tin rivii ihiidgi 
]»nn loiislyj)! i pared along idt tlu shori 1 he loi mation of a la idgo 

tiom rafts touching one another consumes an c\ci ssivc amount 
of cquiimicnt and oi>posts nnneccHsary ri bistance to thi htn am , it 
IS tlunforc l)eing discaidtd in nioHt aimuK ‘Booming out 
the biidgf bay hy ha^ troni tho sliorc until tlio luad riai lus tlu 
opjiositebank is unsuited lor rax>id currents, and is almost obsolete 
cxKpt for light infaiitiy bridges 

The oigamzation of hndi^ing personnel in cliff cionl armies shows 
IS much divtigciicc of opinion as the design ot xiontoon i qiiijnm nt 
In the Bntish army a jiontoon troop, K P , is includLcl in the 
corps engineers of each army corps, with a war ostablishrm nt of 
5 omeers, 81 dismounted men, 132 mounted men, and 186 horses 
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PONTREMO 

Iti poacf tlio pontoon tioops (onstitutc an admin istrative unit 
called tilt budging battalion, with an estabhahment of 197 all 
rauka, and 70 horacs A pontoon troo[) can make 185 yards of 
light bridgt 105 yards ol noimal or 75 yards of heavy bridge 
1 a( h ot th< lour field compahueH R i* m an army corps can nudee 
25 yards ot light, 15 yanls of normal, or 10 yards of heavy bridge, 
the equipment being of the sanm ]>attern as that of the pontoon 
Hoop in I ranee an im[)ortaiit change was made in 1894, when 
tlic two iKintoon legimcnts wtio transferred from the artillery 
t o tin eiigiiK LIS In war these i egiments furnish five arm v bridge 
tia ns, forming 280 yards of bridge each, besides supplying to 
t sell arniv corps a jioiitoon company with 140 yards of bridge 
Ibc roquiremmts of divisions aie met by an advanced guard 
bridge tiaiii ( 13 yards of bridge) earned on two waggons with each 
diviHtoual (ompany of sapiicrs and mine rs In the German army 
the pioneer < ompany attacliod to each division can throw 47 yams 
of bridgf Ihe eoips pontwn tram carries 133 yards of bridge, 
which is eonsti luted by one of the pioneer eompamos of tno 
aiiiiy (orps The lavalry equipment has already been described 
In Austria the pioneers are in charge ol the pontoon equipment 
1 Ol ty five normal bridge trains, each carrying 68 yards of bridge, 
aie at the disposal of army headquarters, amfa light bridge tram 
larrying the same length of bridge would usually be allotted to 
each army corps In Russia half a jioutoon battalion, carrying 
about 140 yards of budge, is detailed to oai li army corps, and m 
addition the di\ isional sapper ( ompany has a light bridge tram 
e irryiug 22 y nds of bridge on six waggons In Italy the pontoon 
(onqiaiius provide eight army bridge tiains (219 yards ot bridge 
tafb), and tin sappe r company attached to each division carries 
4 > yards ot budge on siv waggons 

See Von RiiiPii haropab^chen Kruq^hrilckfn Sqateinr Vienna, 

1 896 , and Jnati uction, in Military hnginaeriny^ part iii , Bridging, 
1894 (tec) 

PontraiYlOlif a town and bishop’s 8te of the province 
of Massa and Carrara, Tuscany, Italy, in the upper valley 
of the Magra, 20 miles north by east of Spe/ia It has a 
17thHontiiiy lathedral, a citadel, and an episcopal library 
riicro aio also mineral springs, and the jicople quarry 
marble and jiohsli it, as well as make liino and bricks 
TIio town was an indcpcndint republic in the 12th and 
I Ith (cnturics, and in 1105 was sicked by the troops 
olCMuirUsVlll of I ranee Population (1899), 11,000 

PontypOOlf a town in the northern parliamentary 
division of Monmouthshire, Rngland, 8 miles north of 
>iowport by lail An eloetrie lighting jiower company 
was formed in 1893 to supjily the district with electric light 
The market house was oiieiud in 1894, after a reconstruc 
tion which cost £22,280, and a new cattle market was 
formed in 1899 A new n creation ground was opened m 
1893 Population (1901), 0126 

Pontypriddf maiket town, Hi ban district, and 
parish in the eastern pubamentary division of Glamorgan 
shire, Wales, on the Tati river, 12 miles south of Merthyr 
Tydfil by rail A new town hall has been built over the 
market, and a fieo library erected New gas works havt 
Kt n established, and a water reservoir to store 200,000,000 
gallons was lompleted in 1900 Population (1891), 24,763 
(1901), 32,119 

POOlOi a nuinicip il bf>rough, county in its( If, seaport, 
and maiket town in the Eastern iiarliamontaiy division of 
Dorsetshire, bnglanel, 20 miles east of Dorchester on the 
hontli Western Jlailway Modirn erections are the free 
library and sibool of ait, and the Coinelia Hospital 
Poole I’ark, containing lOaires of land and 62 acres of 
water, was accpiirtd in 1887 and 1889, and Bninkstone 
Park of 40 acres in 1895 Sineo 1885 the Poole corpora 
tion has had power to legulab the oyster fisheries m the 
liarbour, and 200 acres in the Wareliain Channel have 
been granted to a local ( ompany, under whose manage 
inent the oyster lieda arc again productive The harbour, 
which has a depth of only 8J feet, is beset by shifting 
sand banks, through which there are only narrow channels 
In 1888 the registered shipping totalled 42 vessels of 2257 
tons, in 1900, 45 vessels of 2834 tons In 1888, 1002 
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vessels of 87,299 tons entered and 984 of 83,567 tons, 
cleared , in 1900, 1353 vessels of 156,399 tons entered 
and 1366 of 158,414 tons cleared The total trade la 
valued at X130,000 annually Area, 5333 acres Popula- 
tion (1881), 12,310, (1891), 15,438, (1901), 19,461 

Poole, Roifinald Stuart (1832<'1895), Eng- 
lish archaeologist and orientalist, was born in London, 27 th 
January 1832 On his mother’s side he was a nephew of 
E W Lane, the Arabic scholar, with whom he lived m 
Cairo from 1842 to 1849, thus imbibing an eaily taste fur 
Egyptian antiquities In 1852 he became an assistant m 
the British Museum, and was assigned to the department 
of coins and medals, of which m 1870 he became keeper 
His woik in that capacity was of the highest value, alike 
as a wnter, teacher, and administrator In 1882 ho was 
largely lesiionsible for founding the Egypt Exploration 
lund, and in 1884 for starting the Society of English 
Medallists Ho retired in 1893, and died on 8th Febru 
ary 1895 Some of Poole’s best work may bo found 
m his articles for the Ervey Bnt (ninth ed ) on Egypt, 
Hifeoolyphk 8, and Numismatics, he also wrote for 
Smith’s Dictionary of tJie Jhhle^ and published several 
volumes dealing with his S|)ceial subjects He was for 
some time professor of archeology at University College, 
London, and also lecturer at the Iloyil Academy 

Poona, or Puna, a city and district of British India, 
m the Deccan division of Bombay The city is oi;i the 
right bank of the Muta river, 1850 feet above the sea, 
railway station, 119 miles from Bombay Municipal area, 
about four square miks, population (1881), 129,751 , 
(1891) 161,390, (1901) 111,385, showing an increase of 
24 ];>er cent between 1881 and 1891, hut a decrease of 
U jx^r cent between 1891 and 1901 Fiorn its healthy 
situation, I’oona has been chosen not only as the bead 
quarters of the Bombay army, but also as the residence of 
the Governor of Bombay during the rainy season, from July 
to Novemlxjr The native town, along the river bank, is 
somewhat poorly built The h uiopean ejuarter extends to 
the noith west os far as the cantonment of Kirkee The 
modern watei works have been constructed mainly by the 
munifi( cnee of the late Sir J amsetjeo Ft t jeebhoy Poona was 
nevei a gu it centre of trade or manufacture Two cotton 
mills, with 1250 looms and 33,000 spindlts, employing 
1000 hands, a pa|»er mill, cmjJoying 340 hands, with an 
out turn valued at lls 3,09,000 , a brewery (at Dapun) pro 
dining 800,000 gallons of beer, two Hour mills, with an 
out tuin valued at Its 42,000 , factories of ice and mineral 
waters , four dairy farms, furnish the chief industries 
Education il institutions are numerous, but their statistics 
since 1890 hive been vitivted by the prevalence of the 
plague They include the Government Deccan College, 
with a law class, the aided Fergusson C^ollege, the un 
aided Maharashtra College, the Government college of 
stienee, with agruultural and forest classes , seven high 
sc hools , training schools for masters and mistresses 
medical school, municipal technical school, and sever il 
schools for European boys and girls There are altogether 
forty three printing pressts, including those belonging to 
Government departments, which issue two English and 
\ largo number of vemvcular newspapers Since 189(> 
the history of Poona has been painfully associated with 
the plague Down to July 1898 the total number of 
cases of plague rciKirtcd in Poona city was 9362, and the 
number of deatlis was 6967 During 1897 the death rate 
rose to 93 jier thousand in Poona city, 71 ix-r thousand in 
the cantonment, and 93 per thousand in Kirkoc 

The district of Poona has an aiea of 5869 square miles , 
fwpulation (1881), 901,828 , (1891), 1,067,800 , (1901), 995,074, 
showing an increase of 18 per cent after the disastrous famine 
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of 1876-77, but a decrease of nearly 7 per cent between 1891 
and 1901 , average density, 186 persons i^er square mile Land 
revenue and rates, Bs 19,82,448, the incidence of assessment 
being B 0-10-3 per acre, cultivated area (1897-98), 1,860,195 
acres, of whicli 142,948 were irri^itod, including 64,492 from 
Government canals , number of pofice, 1210 , childron at scliool 
(1897-98), 20,699, being 2 |}er cent of the total population The 
principal crops aie millet, pulse, oilseeds, and wheat The two 
most im^iortant irrigation works in the Deccan aie the Mutha 
canal, with which the Poona waterworks are connected, and tht 
Kira canal The total capital outlay on the foiiner has liecn 
Bs 66,00,979 , m 1897-98 the gross receipts wore Bs 2,34,211 
and the exijeiidituro Bs 79,818, showing a proht of 2 34 per cent 
The capital outlay on the lattoi has been Bs 66,71,000 , in 1897-98 
the gross receipts were Bs 1,36,706 and the cx^ionditure Bs 61,b94, 
showing a profit of 1 30 per cent There are manufactures ot 
cotton, silk, and blankets The district is traversed for 106 miles 
bv the Gieat Indian Peninsula Railway, and also by the Soutlicrn 
Mahratta line, which staits fiom Poona city towards Satara It 
IS liable to drought, fiom Avhicli it suffered severely in 1866-67, 
18''b-7 7, and again in 1896-97 (j g co) 

Poor Laws* — T he chief difficulty in understanding 
the English poor law arises from the fact that there are 
three authorities, each of them able to alter its administra 
tion fundamentally Pew statutes relating to the poor 
law have been repealed, and the need of consolidation is 
\ery generally admitted The poor law, however, is not 
only the creation of statutes passed by Parliament it is 
also controlled by the subordinate jurisdiction of the 
Local Government Board, which in viitue of various Acts 
has the power to issue Orders The Board possesses great 
facility for consolidating its Orders, and probably all that 
18 here possible has been done A third source of authority 
18 the local board of guardians, which, within the discre 
tion allowed to it by Statutes and Orders, can so variously 
administer the law that it is difficult to understand how 
procedure so fundamentally different can be based on 
one and the same law This elasticity, admirable or 
mischievous, as we choose to regard it, is the most charac 
teristic feature of the English poor law system, and a 
supplementary note in illustration of its working during 
the closing years of the 19th century will give a better 
idea of the public policy in this respect than an elaborate 
analysis of statutes 

I Legidatujn — The burden of pauperism was in 1834 
80 heavy that England hardened its heart to perform a 
very drastic act of social surgery The Poor Law Amend 
ment Act, 1 834, checked the growth of pauperism lie 
latively to the wealth and jiopulation of the country, 
pauj^erism has never since that date been an overwhelm 
iiig burden Apprehension was allayed, and a certain 
humanitarian reaction against the strict theory which 
underlies the Act of 1834 set in almost at once Up to 
1869 the local administrative bodies, wnth few exceptions, 
although in self defence they applied the provisions of 
the Act, never embraced its principles with enthusiasm 
About 1869, owing to a variety of causes {eg ^ the influ 
ence and example of men like Edward Denison, followed 
as a result by Mr Goschen’s circular of 20th November 
1869 and Mr Fawcett’s book on Pauperism, published 
in 1871), a deeper theoretical interest was aroused, and 
several boards of guardians adopted (as recommended 
in these and other treatises) a stricter administration of 
outdoor relief The burden, it was argued, might no 
longer be intolerable to the ratepayer, but the dependence 
of the pauper was a cruelty to himself, and a firm policy, 
tending to infuse a spirit of independence into the jjauper 
population, was the truest philanthropy Thoroughgoing 
support to this policy has been confined to a few unions, 
but some advance in this direction has been well nigh 
universal A reduction of pauperism from 47 1 per 1000 
of population in 1871 to 21 9 in 1900 (see Monthly 
Statement of Pauperism^ March 1900) is a solid achieve 
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ment The improvement, however (so at least advocates 
of the principles of 1834 argue), is much less marked than 
It might have been had the policy of 1834 been frankly 
adopted This belie! in the cynancipating effect of a 
stricter policy has not had much weight with the legis 
Jature, and effort has chiefly been directed to seeuie the 
comfort rathci than the emancipation of the jmuper Legis 
lative changes, indeed, with regard to the actual qdnniiis 
tration of the law, have not dm mg the ptiiod undi.r 
leviow been numerous oi impoitant 

notictd in this connexion is the Medical 
Relief Disipiahiication Removal Aca, ISS'i passed by 1 ord Sails 
bury s Government This Act rtheves vote rs from diMpialihcation 
which would otherwise attach in cousecpicnie of the receipt by 
theni or thoir families of mcclical oi surgical assistance, or ol 
medicine, at the cxt^ieiisc of the poor late i his does not apply 
to (guardian elec tioiis, and it dots not include |>er8oiis w ho, in 
addition to medical relief, receive nourishment oi other iiliet 
from the poor late The provisions which rtciuuo the icmoval ol 
the names of pauiiers from the electoral roll aie, it is iindti stood, 
very peitunctorify earned out Ihe Outdoor Roliel 1 ricndly 
Societies Act, 1894, authoiizes guardians, in calculating the piopei 
allowance to he made, to disregard an income derived fiom a Iric iial> 
society, and to give relief as it tlie aiiplicant in receipt of such an 
allowance was wholly destitute This Act is a cunous illustration 
of the English j>oor law system In earlier years, notably in 
what is known as Paget s letter (22 Rep 1 oor Law Board, p 108) 
the Central Board had in answer to inquiry pointed out that 
such preferential treatment given to men leceiving latneiit, in 
sullieiont to maintain them fiom a friendly society, could not lu 
equity be withheld from ))eisons in receipt of an adeciuate benefit 
or from those whose savings took the form of a deposit in a hank 
of a share m a co opoiative society, or of cottage tirojxity and 
further, that an engagement on the part ol guardians to ecipple 
ment iiiBufiieiont allowance fiom a fiiendly society was a houiity 
on inadecjuato and insolvent friendly society finance Iho 
Central Board went so far as to say that udief given in such dis 
legard of the paupers income was illegal They had, howevei, 
issued no i)eicm]»tory oidcr on the subject, nor had guardians been 
surcharged for neglect of the rule The local authorities followed 
their own discretion, and a very gencial jnactice was to reckon 
friendly society allowances at hall their value The above Act 
sots aside the Central Boards eailier interpretation of the law 
It makes, however, no attempt to enforce its procedure on the 
numerous boards of guardians who regaid the com sc theicby 
authorized as contrary to public policy 

The peiiod under lovicw has also seen the passage of snveial 
Acts designed to skuio a more effective treatment of lunatics and 
children The Lunacy Act of 1890 is a consolidation of the Acts 
affecting lunatics It is further amended by the Lunacy Act 1891 
An explanatory letter issued by the Local Goveiniacnt Boaid will 
ho found in the 20th Annual Report, ]> 33 llio tcmlcTKj of this 
and of all rocoiit legislation fui nn afllictcd class is to incicase 
the care and the safegiinids for then pi oner treatment Ihe 
same desire to improve admmistiativo methods for the i esc no of 
the helnless is shown in the Poor I aw Ac t, 1889 and in the C iistody 
of Chihiren Act 1891, sect 3 The evil of allowing childnn who 
have been reputably brought uj> in )>ooi law schools to nla]mc 
into vicious habits on return to the (Ustody of unwoithy |>arents 
has boon the subject of frequent remark By the Ait of 1889, 
guardians are authorized to detain children who are undei their 
charge as liaviug been deserted by tlieir paients, up to the age 
of 16 if boys and of 18 if gills By the Poor law Act, 1899, 
the principle is extended to orphans and the children of bad 
jjarents chargeable to the rates The Act of 1891 goes farther, 
and enacts that where a jiarent has (») abandoned or deserted his 
child or (6) allowed his i hi Id to be bi ought up by another ])or8on 
at that jicrson s expense or by the guardians of a poor law 
union for such a length of time and in such cii cum stances as to 
satisfy the Com t that the parent was mimindful of his paiental 
duties the Court shall not make an order for the deliveiy of the 
child to the paient unless the parent has satisfied the C omt that 
having regawl to the welfare or the child, ho is a fit jierson to have 
the custody of the child 

Some important readjustments of the burden of local expendi 
ture have next to be noticed The system of making grants from 
the national taxes in aid of local rates has proceeded to t onsidor 
able lengths The article in the ninth edition of the Awr?/ Brit 
notices the institution of the Metropolitan Common Pooi bund, a 
devil e for giving metropolitan grants assessed on the whole of 
London in aid of the London local poor law aiithoiities The 
same principle, mntatis mutandtH, is also followed in the relations 
which now obtain between the national and the local exchequers 
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At the time of the repeal of the Corn Laws, Sir R Peel expressed 
an opinion that this iiscal change necessitated some readjustment 
of local lates In that year, 1846, a beginning of grants trom the 
national exchequer in aid of local exiieudituie was made iite 
salatieH of ]K>or law teachets, medical olhcois, and auditors werr 
irovided from the larger aiea of taxation, and in 1867 the salaries 
ofpulilit vauinatois wire added to the list In 1874 a grant ot 
4 h p< I load p( r week, was made for each fsiujici lunatic passed by 
the giiaidiaiis to the caic of a lunatic asylum 15y the Loial 
Gov< riiilicnt Ad, 1888, sujjplcmentc I by the Local 'laxation 
(^'UHtoiiis and Excise; Act, 1890, this [iiinciplc was moie widely 
extended fho vaiioiis grants in aid were abolished and in 
substitution the procculs ot ceitaiu spocitiod taxes (i r , additional 
bcei and spirit dutns, (r/j customs and (6) excise , excise licences 
shaic of tin jirobite now termed the estate duty) were 
aside tor local piu|^)oscH From this souico, the gross amount of 
which of (omse vanes there are now distributed to local pooi law 
authorities 4 h a week for lunatics m us^ltirns and alfoMances 
basnl on their avirage expenditure in previous yeais iii salatios of 
offir nils and oLhui specified charges In London in older not to 
(oiidict with the operation of the Common Pour Putid, which had 
alioaly spread these chaiges ovei a wide area the giant takes the 
form of a sum oijui valent to 4d |)er dicin for each indoor pauper 
The number on wliidi this culculation is based is not, howevei, to 
be the actual numbe r but the aveiage of the last five years previous 
to the piiHsing ot the Act Hy this legislation sometliiug like one 
(piarier of the total expend] tun on Tioor law relief is obtained from 
national taxes as op}>osid to loial rates By the Agricultural 
Rat(3s Act, ^891) cuaitMl for a iieiiod of five years, the occupier of 
agrn ultural laud is excused one half of certain rates, including 
the pool rate 1 he deficieiuy is supplied by a contiihiition from 
the National I'xihoquor Metinwhile the spending authority con 
tiiujes to he 6le( ted by the loial ratqiayers In this connexion 
two further anomalies deserve notne By the Poor Rate Assess 
inent and Colledion Ad, 1869 owners who comiiound to pay the 
rates iii respect ot tenement jirojieity are entitled to certain 
dedudions hy way of commission Such jiaymcuts by the owner 
are constnu tivtly payments by the occupiei, who thereby is to be 
dooimd duly rated for any qualification or fianchise Under these 
arrangements a largo nuiubei of electors do not contribute directly 
to the late A eon verso piocoss is also going on, whereby the 
owniislup of an important and iiicroasuig body of propeity is 
piudually unrepic^seiitod This is duo to the great growth of 

mquity in the hands of railway companies, docks, and limited 
lalulity 1 omjiamos generally Tlie lailways alone are said te> 
|»a> 1 J ]ier cent of the local taxation of the oountiy, and they 
nave no local I epic son tation I here is in fait in local admiins 
tialKMi a diveuce between rcptesontatioii ami taxation to a greater 
extent than is gcneially supposed, and it is impossible not to 
eoniKM t the (act with the rapid giowth o( local exjicnditure and 
ind< litedm ss 

Ihe I o(al (loveiiimont Act 1S94, did away with <»r C{//itio and 
iiomiuate (1 guaidiaiis J he plural vote (whicli gave to the votes 
of th(^ liirgn latcpayeiH a highei value) was also abolished and in 
place of the old jiiopcity cpialilic atiuii foi the olhee of guardian a 
mte paying oi lesideiitial epialilicatioii was substituted In urban 
districts tlie Act in other nspects left the hoaid of guaidians 
untc)uelie(J hut m rural distiuts it iiiauguiated a |K)licy of con 
Hohchituig local authoiities which is cajaible of furthei extension 
III the ruial elistiicts thedistiut eouncil is piactically amalgamated 
with the guardians foi though each body lotains a 80]>aiate cor 
porate existence the distiict councillors aie the guardians, and 
guaitlians as sue h are no longoi elected These electoral changes 
oxtiemoly democratic in then character, have not brought about 
any marked getieial ohange iii ]>oor law administiation Here and 
there abiupt clianges of policy have been made but the difhculty 
of hriiiging general piiiiciplcs to bear on the administration of the 
law leniains much as hefoie Iwo statutes important to the 
official staff ot the guardians may ho mentioned — the Pool Law 
Officers Superannuation Art, 189b and the Poor Law Offieers 
Supc laiiniiation Ac t Arnondmeiit Act 1897 1 he Poor Law Aet, 

1897 isa c oiisolidivtmg and amending Act on the impoitant question 
of the rcpiymeut of loans This Act togothei with the Poor law 
Act 1889 wliich it paitially repeals, are the priiici])al statutes 
governing the cpiostion With the sanction of the Local Govern 
meiit Boairl guardians may lioriow and repay in a |eiiocl not to 
exceed si\t> ycais such loans an not to exceed one fourth of the 
total aniuial latcmblo value of the union 

IT Passing to tlit nthoxhnafe fU7 isdicfion of the Local 
Government Board, we may notice that in the year ending 
31st March 1H09 o\er eighteen hundred Orders were issued 
by the Board over one thousand of them having si>ecial 
reference to the poor law It is not possible, therefore, 
even to summan/e this mass of subordinate legislation 
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The Orders and circulars (these last are hardly less im 
portant) quoted belowr are mentioned merely as illustra 
turns 

Several cnculais and Orders with reference to the detention 
of casual x^^jieis have boon issued since 1885 These are 
summed up in the General Order, 11th June 1892 Its general 
mrpose is to mitigate the seventy which might seem authoiized 
ly the provisions ot the Paupei Inmate Discharge Act of 1871 and 
the Casual Poor Act, 1882 By this order the guardians are called 
on to use a reasonable latitude in allowing the departure of the 
casual )>auper who professes to be in search of woik Against this 
we have to set a circular leitei of 25th Bebiuary 1896, calliug atton 
tion to the increase of \ agranc y, and stating that * there appeared 
to bo reason for considering that this increase was to a cousiaerable 
extent not unconnected with a failure on the part of boards of 
guardians to enforce ihe jirovisions of the Pau^ier Inmate Discharge 
and Regulation Act, 1871, as amended by the Casual Poor Act, 1882 , 
and of the regulations of the Buutd On inquiry, the Board 
found tliat in a large proportion of unions the deterrent regula 
lions authon/cd by these Acts had been neglected 

The earlier years of the period weie years of commercial de 
pression, and the boards of guardians throughout England wore 
much exorcised as to the best means of dealing with the **unem 
ployed On the 16th March 1886 an important circular was 
issued from the Local Government Board It states that while 
‘ the Board have no doubt that the powers which the guardians 
possess arc fully sufficient to enable them to deal with ordinary 
paupciism and to meet the demand for relief from the classes 
who usually seek it, yet “these provisions do not in all cases 
meet the emergenc} What is required to relieve artisans and 
others who have hitherto avoided poor law assistance, and who 
aio temporarily deprived of employment, is — (1) Work which will 
not involve the stigma of pauperism (2) work which all can jiti 
form, whatever may have been their previous occupations , (3) 
woik which does not compete with that of other labourers at 
present in employment and lastly, work which is not likely 
to interfere willi the resumption of regular employment in then 
own trades by those who sect it 

The circular goes on to recommend that guardians should confer 
with the local authorities “and endeavour to arrange with the 
Utti r for the execution of works on which unskilled labour may 
be imrmdiately tmplojtd The conditions of such work weio 

(1) the men to bo cinjilo} ed must bo rceominendcd by the guauliaiis 

(2) the wages must be less than the wages ordinarily paid for such 
work 

The ciicular was widely distiibuted Many hoards that were 
inclined iii that dm ( tion icgaided it as an encouragement to oj>cn 
or to promote the opening of relief woiks Otheis, igain, looked 
closely at the conditions ind declared roundly that it was impos 
sible to fulfil them A pool law authority they said cannot give 
relief which will not subject tin lecipunts to the legal (if anj) and 
ecouoniK disabilities aitiicluiig to the rccei]»t ot pool law relief 
Wok which all can pcrloiin can only be found in the shape of 
task woik under adequate supei vision If the work is of a useful 
and noeossaiy character, it must coraptti with the lahoui ot otheis 
belonging to the trades affected If the relief woi ks are opened hy 
autlioiitios other than the poor law guaulians the conditions that 
the men were only to ho employed when recommended by the 
guardians, and then paid less than the current late of wages, were 
(dlcnlated it was uiged to seciiio bad work, discontent, and all 
the “ stigma of pauperism The ambiguity of the circular indeed 
IS such, that botn action and inaction, as presently to bo described 
seem ain]>ly justified by it 

Two impoitant Orders on the subject of tlie boarding out of pool 
law children were issued in 1889 By the Hoarding of Children tn 
Uniom Order t orphan and deserted children can he boarded out 
with suitahlo foster parents in the union hy all hoards of guardians 
ox cpt those in the metropolis This can be done eitlioi thiough 
a voluntary i ommitteo or directly By the Boarding Out Order 
oiphan and desi rted ihildron may ho boarded out hy all boards of 
guardians without the limits of their own unions, but in nil c^ses 
this must be done through the offices of properly constituted local 
Boarding Out Committees The sum payable to the foster parents 
IS not to exceed 4s ]»pr week for each child The local committee 
require to be approved by the I ocal Government Board 

I ho question of the education of poor law children has been 
much discussed of late years During the early years of the 
Central Authority, it was the ohiect of the Commissioners to 
induce hoards of guardians to unite in Ihstricts for educational 
pui poses This was advocated on grounds of efficiency and 
economy It was very unpopular with the local authontios, and 
the number of such districts has never exceeded a dozen In 
lA}ndon where this aggregation was certainly less desirable than 
in rural unions, several districts were formed and large dis 
trict schools were built Adverse cnticism, hy Mrs Nassau Senior 
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111 1874, and by a departmental committee appointed twenty 
^ears later, has been directed against these large, or, as they aie in 
vidiously called, barrack schools 1 he justice ot this condemnation 
lias been disputed, but it seems probable that some oi these schools 
had grown too large One of the distncts was dissolved by otdei 
of the Local Uovtininent Hoard on the application ol the unions 
concerned, and otheis weie in lUOO in com so ol dissolution Ihis 
condemnation ol some schools has in certain (|uartcis been exttiided 
to all schools, and is construed by otheis as an unqualihod rccom 
niondation ot boarding out, a method ot bringing up jjooi Itw 
children obviously letiuiiing oven more caielul supervision than is 
needed in the publicity ol a school 

Iho classifacatiou ot children ajiait from adult ivaupers is per 
emptory Lveii in those muons wheio what is tailed a Workhouse 
School VA mamtamed, the children are kept in detached ]»aits of 
the building, and do nut asset lato with the adult paupeis Ihe 
Separate School is built on a separate and often distant site Some 
tunes the sojiarato school is one building, sometimes DUachcil 
Bloc! % and sometimes a groujiol Cottage There still remiiin 

ten Jhstrut Schools In Shoflitld and other places an experiment 
which IS called the Scattered Homts system has betn atloptcd 
J his consists in lodging homes lor the cluldion placed in ditlerint 
jiarts of the town, from which the children attend the local public 
elementary schools In the rural districts and in less populous 
muons the children goneially attend the local jnibln lUmcutaij 
school lo these expedients Boarding out must be added The 
above refers of course only to those childien who as inmates aie 
under the charge of the guaidians Outdoor paujiers aio icspou 
Slide for the education ol their children but guardians cannot 
legally continue outdoor relief if the children aie not sent regu 
lurly to school 

Summary, for year ending Lady Day 1898 of the number of muons 
ill which the children attend the dillcrent classes of schools — 


Class of School 

Attended by the 
Childri n lielon^ 
in^ to 

Average daily 
Number of 
f hildren 

Poor law schools — 

District bchools 

28 unions 

6 811 

So]»arate schools 

38 , 

10 230 

Woikhouse schools 

63 , 

8,531 

Bchools of other unions 

26 


155 „ 

20 572 

Puhlie elementary schools 

493 


Toi \i 

1 648 „ 



A liter rtturii with ugard to bonding out gives tlie numlxr 
bonded owt within tin I iium on Ist January 1899 as 5191, the 
number boarded out beyond the Union as 1890 

III Local Administration — The above recorded vana 
tions of the educational policy must to a certain extent be 
regarded as the result of differences of local administiation, 
but as each hystem is bupervise<l in considerable detail by 
tlu Local Goveinmont Board, they have been noticed in 
connexion with the Orders issued by the Central Authonty 
The administration of relief to the adult population affords 
a better instance of the strangely diveigent methods in 
which the poor law is normalh/ carried out in con 
tiguous and similar areas These differences of policy 
largely turn on the attitude taken by guardians towaids 
outdoor relief Both in town and country, since 1875, i 
few boards have practically discontinued to give outdoor 
relief — that is, relief to paupers at their own homes Other 
boards have continued to give it lavishly Between the 
two extremes almost every variety is to lie found The 
following table will illustrate the position The figures 
are taken from the summer returns (a period less affected 
by weather conditions), at a date pievious to the change 
of policy which arose from the above mentioned discussions 
of 1869, and from returns foi 1899 

For this comparison unions in proximity have been 
chosen More striking contrast could be obtained by a 
wider selection (see Guardians^ Gutde^ by an Official, p 27) 
The motives which underlie these two entirely divergent 
methods of administration require careful consideration, 
if the current operation of the law is to be understood 


LAWS 835 

The strict or indoor policy is based on the belief that the 
moie eligible the endowment of pauperism, the easier will 


Luo Town Z^nLiom 


Namt of Umon 

Whitechapel (Blast 1 

1 oiidon) \ 

St Olavos (South j 
London) \ 

1 

1 

Date 

July 1 1870 
July 1, 1890 
Jul> 1, 1870 
Jul} 1 isoo 

o9« 

^ t-4 

t’T 

- 

V 

974 

1162 

1820 

2278 

: 

-s- 

pi 

a, 1 

1 

8236 
26 
35 48 
4120 

1 

Tolat ‘ 

4210 

11S8 

1868 

6 iOS 

k "S 

w 

. » 

m 

C- O 

Unn 

1 uui< t 
h ( \ t r> 
18 

62 

20 

21 

T 

wo Counfiy 

Union s 





e C . 

Xt 

§1 






lb 





^ "ti 



c 

Name of Union 

Date 


" i 

O 4. 0 

Total 

O 2 ? 

gse 









iS.S 

Es,S3 


aiS 



U 









Oiu 






I aujM r 






toevt r> 

Bradficld (Berks) 

Tul} 1 1870 

152 

807 

O'’ 9 

16 

Do 

lulyl 1890 

101 

17 

121 

140 

ITungerfoid (Beiks) 

July 1, 1870 

100 

1040 

1158 

17 

lluiigcrloid and 






Ramshury (Ikiks) 

Inly 1, 1800 

61 

i05 

4''0 

9 


bo the dcseeiit into pau]>crisiii and the greater the iiluet 
ance to undergo tin. efiort neeessaiy for enmiKj[)ation 
The supporters of this policy ilso point with conlidince to 
the expansive natiuo of the English industnil system, and 
they complain tint the progicss of the pool ii jiopulation 
liom the servile conditions of feudalism ind paiipfiism 
(influences both historically and essentuill> closely i elated) is 
letarded and ancsted by a hvjsh poor law administiation 
The offer ol indoor niaintenaiiec , if stmt and ie}»resbiv(, 
is ilso, they contend, aclecjuate and humane 11 haicl 
cases arise, they should not he strained to make bad law 
but should be deilt with by jinvate chanty or by voluntary 
agencies, a method of relief which has i less disturbing 
effect on the calculation and conduct of the poor The 
opponents of tins stricter system have had the great 
advantage of being the party in possession They appear 
to believe less firmly in the possibility of a (om])lete 
emancipation of the jioorer class Their principal desire is 
to relieve the sufferer in the manner most agreeable to 
him They persuade thcinsehcs that the general effect of 
this policy will not be detumental to the general welfare 
Or, if they admit a clangei, they argue that progress is too 
dearly purchased by curtailment of a system of relief to 
which the poorer j)opulution has become habituated 

Two mstancos may be added to show how on abnormal occasions 
the widest varn ly of policy can be intioduced, with the saiKtioii 
apparently cf one and the same set of statub s and oiders During 
the decade heginning in 1885 there was much roniplainl made on 
behalf of the unemployed A largo numbci of unions jassod 
through the ensis without any relaxation of their ]»ro<tduH 
Whitechapel which may be again taken as typical ofl’cied “tin 
house to the able bodied, osdiueted by the law The} obtaiurd 
but vie believe made no use of, a special Order fioni tbo Io<sl 
Govornmeut Board authon/ing them to receive the able bodit d 
male head of a family into their workhouse and to relieve Du 
family at then home after a short detention they were authoi 
ized to let the man go out to look for work during the day, and to 
continue for a limited period the outdoor relief to the famil} 
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tlie earlier are oompilcd from the original retuma At 
the hood of the Iwt nUrids the distribution of a standard 
West European populition established by Dr Sundbaig, of 
Stockholm, from tlic unrivalled senes of data available in 
Sw( den, with which the ligures for countries more subject 
to abnormil distuibance may bo compared Amongst the 
jirornincnt features of the return may lie mentioned the 
high pro]>ortion of those under forty in the British Colonies, 

I lij^diind, and (krinany , the low proportion of the young 
in panel, Ireland, and Italy, with a corresjionding weight 
of till ignl , and the generally close apjiroach of Austria 
to till stindard 

(Ji rural Hate of Increase — The variation in the total 
population of a country and in its distribution by sex 
and ag( at diffirent times, as reflceted in the [ireeeding 
tabk, IS munly due, ajjart from the effects of war, pesti 
liiiie, or famine, to the ordinary relation between birtbs 
and di atbs on tin oiu hand, ind tlu interchange of 
}>opulation with other countries on tin other The former, 
or nitiiral, vanition usually manifests itself in a greater 
or less (xcess of births over deaths, wink the tide f»f 
migration sits, on tin whole, steaelily from the old world 
to the new ind from the north of Fiirope to the north 
of Asia Tlu Ksultint of these tvo factors is shown in 
Table V bi low, wliu li gives the annuil rate of increase 
|Hi cent during the 10th eentuiy of some of the jirmcipal 
lountius of tlu tivili/ed world It should be noted, he)w 
♦ vir tliat then turns for tlu lailier years di Ut with an 
by no means as an mate as thosi foi the years since 1S40 
(set tlu Itevolh i aruinli fvreurul Jievolktrurujr^ftolitikoi K h 
\on hiriks, j) 1U7) The rati, again, is m giometncal, 
not antlinu tical, piogrossion , ancl is lower, aciordingly, 
thin that shown in somi eiirient ]mbli(ation8 Tht^ total 
lor 1 miio})i iiu links the figures foi Inland, the jiopulation 
of whiih has lx on elecreasing since about 1840, as will 
IS thosi for countries in the east of Imiiojk., of which the 
population IS at piesint, oi was until neently, a matter of 
lonjeetuu Taking only the western countries, the returns 
loi whiih aie more trustwoitli^, tin perccntagi for the 
iintuiy IS Homi thing over GH instead of 7b Prance, 
S[»iiti, and Italy fall fai below this average, while Bug 
land and Standinavii considerably suipass it Thi rate in 
“niw^' eountriis is given by way of contrast 


Taiuf V 


C (mntr\ 

Annual Halt of Im ruase }ht t till 

800 09 1800 W 18,0 99 j 

P and Wales 

1 r. 

1 41 

1 21 

1 13 

Swtxit n 

0 7s 

0 70 

0 78 

0 71 

Norway 

0 1>J 

0 01 

0 92 

1 10 

Dtmnuiik 

0 OS 

0 S4 

1 11 

1 09 

Kinland 

0 01 

0 01 

0 02 1 

1 01 

(iorman\ 

0 OS 

0 90 

0 99 

1 30 

' Austria 

0 07 

0 'iS 

0 70 

0 80 

flun^aiy 

0 O') 

0 sr 

0 70 

0 03 

1 Holland 

0 S7 

0 73 

] 01 

1 21 

I Hilgiuiu 

0 S] 

0 76 

0 8S 

1 06 

1 I raiK 0 

0 36 

0 32 

0 20 

0 13 

, "^}>ain 

0 10 

0 is 

0 01 

0 34 

! ltdv 

0 ')7 

0 30 

0 3K 

.1 

0 69 

1 All luropo 

0 70 

0 67 

0 79 

0 S6 

United States 

Australia 

Argontina 
( auada 

Bia^il 

British India 

2 00 

3 00 

2 30 

1 03 

2 15 

1 00 

1 87 

1 22 

1 00 

2 06 

0 03t 


Or lator f 1891 
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Migration — The want of full information as to emigra 
tion from the different countries precludes any accurate 
demarcation by statistics of the respective influence upon 
the rates of increase given alx^ve of migration and natural 
giowth It has been calculated by the author quoted just 
now. Dr Fireks, that during the period 1825-1900 over 
23 millions of jioople left western Eurojie in excess of 
those received from abroad To this sum Ireland con 
tnbuted 8 7 millions , Germany, 5 5 , Great Britain, 2 3 , 
Italy, chiefly dunng recent years, 1 6 , and Scandinavia, 
about i million The loss to Germany during the twenty 
four years ending with 1895 is stated to have amounted 
to about 18 per cent of the natural increase In the 
United States the census of 1890 gives nearly 15 ix.r 
cent of the pojiulation as foreign born, as comjiared with 
9 68 j)er cent in 1850 The census of Canada, too, in 
1891 gave a proportion of about 14 i)er cent In Australia 
m 1891 the corres|)onding hguro was nearly one third, and 
the census of Argentina in 1895 showed over one-fourth 
to be of foreign birth 

Natural Increase — The general rate of increase given 
ibove iniy be compared with the average annual excess 
])er cent of births ovtr deaths shown m Table VI Tin 
only general tendency to be noted m the figures is that 
whilt both birth and death rates appear to dimmish, tht 
formi r does so far more slowly than the latter Ihere are 
im]>ortant ixceptions, however, amongst which are Prance, 

1 ngluid, and Iieland 


TAiJir VI — Aimunl Hairs of Both Death and Batural 
Jmreasr per 100 of Populatum 


Birth Kait 

Ileath Kate 

( f RH of Birtha | 

Oountri g 
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Ss 




o 

s 










7 

2 


2 

f 
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fH 



rH 

Fneland and Wales 3 4C 

8 70 

8 0 

2 37 

2 40 

1 9 

1 09 

1 40 

1 24 

in land 

2 0> 

2 29 


1 00 

1 8 


0 90 

0 74 1 

Sweden 6 11 

3 11 

2 74 

‘>00 

2 02 

1 f- 

1 05 

112 

112' 

Norway 3 97 

3(HJ 

104 

1 82 

1 80 

1 01 

2r 

1 29 

1 41 , 

Denmark 3 0 

3 10 

2 06 

2 06 

190 

1 74 

1 00 

111 

1 1> 

I inlimd 3 f5 

3 47 

2 15 

2 35 

3 20 

2 10 

1 20 

0 21 

099 

(lennan> ^ ttl 

3 7- 

3 59 

2 08 

200 

2 IB 

091 

1 03 

1 40 

Austria 1 87 

-I 85 

3 71 

323 

300 

2 72 

0 54 

0 79 

0 99 

lluntran 

4 Jf 

4 10 


3 40 

3 18 


0 95 

1 02 

Holland 3 30 

3 51 

3 28 

2 62 

- 54 

1 84 

0 08 

0-99 

1 44 

llel);iuni 1 O') 

3 10 

2 92 

2 44 

2 38 

2 02 

0 61 

0 78 

090 

k ran e 2 7 J 

2 ( 1 

2 22 

2 3^ 

230 

2 10 

0 41 

0 27 

0 07 

Itah 

17'^ 

3 43 


2 10 

2 n 


0 65 

1 12 


Or later 


In comparing tht conditions of different countries as 
judged by thtir vitil statistics, the question arises What 
standard should be applied 1 By some authorities civil 
i/ation IS ludged by the dt ath rate Others, however, 
regard as of equil im|X)rtince the gradual extension of 
that rite over a wider held, and take the birthrate also 
into account In order to avoid giving the latter undm 
pn ponder ince in the equation, Herr Ilubin, Director of 
{statistics foi Denmark, has suggested as the most re 
presentativo measure of civilization the quotient of the 
birth late into the s<]uarc of the death rate {Journal of 
Rot/al Statist fSoc , Jondon, 1897, p 1 54) The serial 
order of the twt Ive principal countries of Furope for which 
hguros are available is shown in Table VIT according to 
all three methods In the two hrst sections the order 
18 that of the dtath and birth rates resjiectively, beginning 
m each case with the lowest, that is, Norway as to the 
former and France in respect to births The last section 
of the table combines in like order these two factors m 
the ratio proposed by Herr Ilubin In two of the three 
divisions Scandinavia and England occupy the first place, 
but the high birth rate of England places it below France 
and Belgium The decreasing natality of France takes 
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tkat country for down the list in the combined figure, ! 
but Austria and Hungary, with high rates of Inith natality i 
and mortality, occupy the lowest places The position of 
Finland is obviously due to the abnormal death i ate in 
the decade 1861-70, otherwise its place would fall between 
Holland and Belgium 


Tabli* VII — Countrien m Serial Order aecordinq to the 
Birth a}\d Death hoJte 



(d) Death Rate 

(h) Birth Rato 

rfa b 

Country 







R 




S 


§ 

i 


i 

S 


s 







fH 




Norway 

] 

2 

2 

2 

4 

4 

1 

1 

1 

Sweden 

3 

1 

1 

4 

2 

2 

8 

2 

2 

Denmaik 

2 

3 

3 

8 

5 

5 

2 

3 

3 

Finland 

11 

7 

8 

6 

8 

6 

12 

5 

8 

Fuglandand Wales 

4 

4 

5 

7 

6 

7 

4 

4 

5 

Germany 

« 

0 

7 

9 

10 

10 

7 

8 

6 

Holland 

' 

6 

4 

8 

7 

8 

6 

6 

4 

Belgium 

6 ! 

r, 

6 


3 

3 

5 

7 

7 

France 

' f) 

8 

9 

1 

1 

1 

8 

10 

11 

Italy 

10 

10 

10 

10 

1 H 

9 

10 

9 

9 

Austiia 

9 

11 

11 

11 

! 9 

11 

9 

11 

10 

Iluiigdry 

12 

12 

12 

12 

12 

12 

11 


12 


Nuptiality and Fecundity — In connexion with the sub 
joct of natural increase may be mentioned the tendency of 
a jieoplo towards marriage, and tlie average fertility of 
each union, so far as these facts can be Usted statistically 
In Table VII I , based on German uithority of some years 
«igo, the yearly rate of marriages i»er 1000 of population 
is shown for three jwriods, togotlu^r with the average 
numlier of children per marriage and the births per 
thousand married women of between fifteen and forty five 
}ears old 


Tabtf \III- Marriage JMe^ dc 


Countr> 

Annual Mamages per 1000 
of I opulation 

Avoraf^e 
Number 
of Chil 
dren per 
Marriago 

Average 
Number 
of Birthe 
per 1000 
Wives 
aged 
16-46 

1841-50 

1861-70 

1891-9'- 

1871-80 

1871-80 

Sweden 

14 54 

13 08 

11 45 

4 0 

802 

1^01 way 

in na 

13 28 

12 92 

3 9 

322 

Ihiimaik 

15 74 

14 90 

13 84 

4 3 

286 

Finland 

16 30 

15 50 

12 98 

4 1 

1 809 

England and 






Wales 

16 10 

16 69 

15 16 

42 

302 

Ireland 


10 50 

9 48 

6 5 


IiaiKc 

n 88 

15 62 

14 90 

2 9 

201 

Oonnanv 

16 10 

17 04 

15 88 

12 

332 

Holland 

14 82 

16 44 

14 48 

4 3 

367 

Belgium 

18 58 

15 04 

15 24 

4 1 

342 

Ital> 


15 20 

14 96 

4 5 

291 

Austri i 

17 26 

17 36 1 

15 76 

4 0 


Hungary 


18 60 

17 92 

4 1 



The general tendency shown in this table is for the 
marriage rate to decline It is apparently the same with 
tlu number of births compared with that of married 
women of the productive ages, for in England that rate, 
which was in 1871, 292 j^er thousand wives, foil in 1891 
to 264 In Prussia the corresponding figures were 409 
and 383 The Swedish returns, which go back to 1811, 
show considerable fluctuations, but seem to indicate a 
decline dating from the middle of the 19th century 
The average age at marriage is another factor not with 
out its importance in connexion with this subject Without 
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entering into details, it may be said that in Switzerland 
and Austria the husband’s ago tends to a little abo\e 
H, and in SuindinaMa and Belgium to a little below 
that figure It is about a j ear dess in I ranee, Italy, and 
Holland England, with 28 4, stinds lowest As to tlie 
a\erago age of the wift at mairiage, tlu it s(ems a con 
siderable tendency towiuls 27 >tars, Scaiuimavia, Hollaml, 
and Belgium txtoediiig, and 1 nglaud aiul Iraiioe falling 
short ot it Italj returns tlu lowest figure, iianuh, 24 J 
Most of Euro|»e, excluding Ivussii and the east, sliows a 
difference in age between husband vnd wife of from two 
to three years In Italy the iiiter\al is nearly b yeais, in 
Inland and Austria, about 4, lu Iruiet, U, and in 
England and Holland, 2J yiais 

Mortality — Tlu infiutiiK on tlie tonstitulion of a popu 
lation of the distiibution b> ag( and w\ of tlu annual 
death rate can onl> lie gi\eu \\\ outhm lun Ilu most 
jirominont feature in the returns of moilality is the heavy 
proportion Ixirne to the total by the deaths of ilulditu of 
undtr five years old This ratio varus according to tlu 
birthrate, from a little over a quarter, in Iraiiei, to over 
40 pei tent in the groatfi part of central jMiropt, and 
(vtii higher in Bussu and tlie east The j)U dominant 
factor is the rate during the first jiar of Jib, whidi 
ttnds to bt twuo, thiicc, and even four times that vnIiuIi 
prt\ails in the siiccccdiiig jeai The two first columns 
of Fable J\ give tlu 1 lU of this infantile mortality at 
two dortnnial inteiv ils tompiittd by Dr Bodio In 
the rtst of the tabh the sexes au distinguislu d, iis 
the rates of tlu two differ iiiattrially Ihus the pro 
dominating numerical suj)criority of women in most 
civilized countries is shown by tlu third colniiin to be not 
attributvble to the fact that more of them come into tlu 
world, since boys an born iii far greater numbtrs tlian 
girls, though the disproportion seems, from the Fiiglisli 
returns, to tend to dimmish But, except between tlu ages 
of 10 and 20, the vitility of tlie female sex exceeds that 
of males throughout life, tlu advantage in the first year, 
according to tlie theoretical constitution of a life table, 
being as great as is shown below 


Tablf I\ —fnfantih Mortality, dc 


Country 

1 rom Returns 

1< rom I ifu Tables 

In 1000 Births 
Deaths in b irst 
Year 

Bo^s 
liorn 
Alne 
per KKIO 
(iirls 

Annual Dtaths per 
UKXi at tat h Age 

Mean 
\fter life 
time m 
> ears 

Under J 

V ear 

Under 6 
Vtars 

lSr4 83 

1884 OJ 

1894 

Boj H 

Uirls 

Ho>H 

( irlH 

M 

F 

Swcd( n 

128 

107 

1050 

141 

119 

50 

44 

45 3 

48 6 

Norway 

101 

96 

1058 

113 

96 

43 

39 

47 4 

49 9 

Denmark 

141 

136 

1048 

147 

121 

47 

42 

45 6 

47 4 

Fiigltind 

144 

14b 

1039 

161 

1 n 

55 

48 

43 7 

47 2 

Holland 

201 

174 

1055 

197 

165 

64 

5b 

42 5 

45 0 

I raiiff 

165 

168 

1046 

198 

167 

64 

57 

40 8 

43 4 

Italy 

208 

190 

105S 

213 

193 

89 

85 

35 1 

!5 4 

Piussia 

216 

207 

1052 

221 

189 

73 

65 

89 0 

42 2 

Saxony 

284 

1 

2S2 

1050 

303 

258 

96 

84 

34 6 

38 5 


A considerable difference will be noted between 
Scandinavia and England and the rest of the countries 
mentioned In the former not only is infantile mortality 
lower, but the difference between the sexes in this resjioet 
IS less It is true that Italy jirt cedes them m regard to 
this last iKiint but there the conformity of the two rates 
18 apparently the result of a high female rather than of a 
low male mortality The general results tend to confirm 
the indications afforded in the last jiortion of Table VII 
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Comparison between the countncs is carried a little farther 
by the addition of the moan after lifetime from birth, cal 
ciliated from the life tables It must be understood that 
where, os lu b iigland, there is a large natural increase, the 
mean age at death is necessarily much lower than the 
figures here givin, which are those derived solely from 
a stationary community 

lh( hormal course of a generation in the different 
ccHmtiKs IS as follows — 


Tablf X — Summls at Various Aqes of 100,000 Births of 
each Sex {Herr Fireks ) 
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WaliH 

751 

726 

564 
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299 

Holland 
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Pnissia 

684 

651 
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715 

677 

512 
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Saxony 

602 1 

573 

443 

169 

6^5 

614 

483 

239 
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PorbAndAri a native state of India, in the Gujarat 
division of Bombay, extending along the south west coast 
of the |K mnsula of Kathiawar Area, 630 square miles , 
population (1H81), 71,072 , (1891) 8'3,78'j , estimated gross 
revenue, Its 6,50,000, of which Hs 2,62,560 was expended 
on public works in 1897-98 , tribute, lls 48,501 The chief, 
whose titk IS liana, is a Jethwa llajput At present the 
state IS under Bntish administration Limestone is 
largely exported to Bombay The town of Porbanbah 
IS on the seaeoast, and the maritime terminus of the 
Kathiawar railway systim Population (1881), 14,569, 
(1891), 18,805 A huge tradt is conducted in native 
iKiats as fai as tlie west toast of Africa There are an oil 
mill and a state printing press, issuing a gazette 

Porcl0nonO| a town of the province of Udine, 
Venetia, Italy, 30 miles west by south of Udine on the 
railway to Treviso It was the birthplace of the painter 
II Pordonone (1483-1519) Paintings from his brush 
adorn the Renaissance cathedral, and others aie preserved 
in the gallery of tht town hall Cotton industries are 
active, and silk and pottery are manufactured There is 
an industrial school (1872) Population (1881), 6996, 
(1899), 7500 

PortAdOWIlf an inland town and urban sanitary 
district in the (oiinty of Armagh, Ireland, on the river 
Bann and the Groat Northern Railway, 25 miles west south 
west of Belfast There are freiiuent markets for the sale of 
ogruiiltural produce, and a large niimlior of iiersons are 
engaged m the manufacture of linen and cotton goods 
The town, nhich lielongs to the Duke of Manchester, has 
been nuuh imjmwed Population (1881), 7850, (1891), 
8430, (1901), 10,046 

Portaels, Jean Francois (I8i8-l895), woa 

born at Vilvorde (Brabant), in Belgium, 30th April 1818 
His father, a inh biewer, stnt him to study in the Brussels 
Academy, and the din (tor, Francois Navez, ere long re 
teived him as a pupil in his own studio About the year 
1841, Portaels, wishing to make further progress, went to 
Pans, where he was kindly received by Paul Delaroche 
Having returned to Belgium, he carried off the Grand 
I’rix dt Rome in 1842 He then travelled through 


Italy, Greece, Morocco, Algeria, Egypt, the Lebanon, 
Judaea, Si>ain, Hungary, and Norway On his return to 
Belgium m 1847, Portaels succeed^ H Vanderhaert as 
director of the Academy at Ghent In 1849 he marned 
the daughter of his first master, Navez, and in 1850 settled 
at Brussels, but as he failed in obtaimng the post of 
director of the Academy there, and wished, nevertheless, to 
carry on the educational work begun by his father in law, 
he opened a private studio school, which became of great 
importance in the development of Belgian art He again 
made several journeys, spending some time in Morocco , 
he came back to Brussels in 1874, and m 1878 at last 
obtained the directorship of the Academy which had so 
long been the object of his ambition Portaels executed 
a vast number of works Decorative paintings in the 
church of St Jacques sur Caudenbtrg , Biblical scenes, such 
as “ The Daughter of Sion reviled ” (in the Brussels Gallery, 
see Plate), “ The Death of Judas,” “ The Magi travelling 
to Bethlehem,” “ ludith’s Prayer,” and “The Drought in 
Judsea”, genre yiicturos, amongst which are “A Box m 
the Theatre at Budaixjst ” (Brussels Gallery), portraits of 
officials and of the fashionable world. Oriental scenes, and, 
above all, pictures of fancy female figures and of exotic 
life “ His works are in general full of a facile grace, of 
which he is jierhaps too lavish,” wrote Th4ophile Gautier 
Yet his jileasing and abundant productions as a painter do 
not constitute Portaels’s crowning merit The high place 
his name will fill m the history of contemjKirary Belgian 
art 18 due to his influence as a learned and clear sighted 
instructor, who formed, among many others, the painters 
h Wautors and E Agneesens, the sculptor Ch van der 
Stap|)en, and the architect Lieot He died at Brussels on 
8th iebriiary 1895 

S(o P L T)E Taf\f, Peintres Beiges conteviporains J DU 
Iahuin, VAit Flamaiul (p k* ) 

PortAgfOp a city of Wisconsin, USA, capital of 
Columbia county, on the Wisconsin river and the Chicago, 
Milwaukee, and St Paul and the Wisconsin Central 
railways, south of the centre of the state, at an altitude 
of 813 feet It is in a farming and lumber region, has con 
siderable trade and important manufactures of lumber 
Population (1880), 4346, (1890), 5143, (1900), 5459, of 
whom 1184 were foreign born 

PortAgfO I A PrAlriOp a port of entr} and the 
chief town of Macdonald county, Manitoba, Canada, situ 
ated 50 miles west of Winnipeg, on the Canadian Pacific 
and Canadian Northern railways, at an altitude of 854 
feet alx)ve the sea It is in the midst of a fine agri 
cultural district, and a large export trade in gram and 
other farm produce is earned on Population (1891), 
3363, (1901), 3901 (j w) 

PortAl0grr0| a city and episcopal see of Portugal, 
capital of district of Portalogre, 103 miles north east 
of Lisbon Population (1890), 10,354 The district 
of PoRTALKORE, With an area of 2482 square miles, and 
population (1890), 112,834, and (1900), 124,697, giving 
50 inhabitants to the square mile, produces corn, olive oil 
(annual average, 325,400 gallons, valued at £40,000), and 
wine (246,578 gallons in 1892) , but the chief occupation 
IS the breeding of pigs Woollens and corks are manu 
factured 

Port Arthurp or, as it IS called by the Chinese, Lu 
SHUN Kou, a fortress situated at the extreme south of the 
peninsula of Liaotung, which stretches down between the 
Gulf of Pechili and the Yellow Sea in the Chinese province 
of Manchuria It was formerly a Chinese naval arsenal 
and fortress, but was captured by the Japanese in 1894, 
who destroyed most of the defensive works In 1898 it 
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was leased to Russia along with the neighbounng \iOTt of 
Tahenwan, and was gradually converted into a Russian 
stronghold The port or harbour is a natural one, entirely 
landlocked except to the south, where the entrance is very 
narrow, being loss than a quarter of a mile wide The 
basin inside is of limited extent, but is being improved b> 
dredging Barren and rocky lulls rise from the water’s 
edge all round Extensive barracks have been construct d 
for the accommodation of troops A railway connects the 
})ort with the Russian lines m Manchuria The harbour 
IS ice free all the year round, a feature in which it con 
trasts favourably with Vladivostok 

Tho Liao tuiig peninsula, separated from Korea by the Bay 
of Korea, from tlio Chinoso mainland by tho Gulf of 1 lao tun^, 
runs 111 a south 'westcily direction fiom the mainland of Man 
churia, and is continued l>y a group of small islands which roach 
another peninsula projcctin ' from tho mainland of China in a 
north easterly direction, and iiaving at its nortli eastern extremity 
the port of Wei hai \\oi Tho Liao tung peninsula is indented 
by several bays, two of winch nearly meet, making an isthmus 
less than 2 miles u ido, beyond whu h the peninsula slightly widens 
again, this part of it liaving the name of Kan tun (Kogont s 
Swonl) Two wide bays open on tho eastoin shoio of the latter 
Lu shun koii (now Poit Arthur) and Talionwan Both ha\o be< n 
based to Russia Tho bay is nearly 4 miles long and 14 iniln 
wido tho ontianeo being only «350 yaids wide Tho Chinese 
deepened tho bay aitihcially and erected cmays, and tho popula 
tion of tho \illago at its extremity reacned 0000, Chinoso and 
lapaiiosc Tho roadstead is exposed to south easterly winds ami 
m this itspoct tho wider bay of Talitnwan is better Poit 
Arthur is well connected by roads with Poking, Koiea, and 
Mam hiiiia, and lies 270 miles from Mul den, 600 milos from 
Kiiin and 800 miles from the Nikolsk station of tho South 
Usun railway Coal is found mar to tho port Iho climate is 
very mild, and similar to that of south ( rimea only with more 
moisture Iho small peninsula above mentioned lias received in 
Russia tho official name of Kwang tung province Suite its oedi 
nation liy the Russians, Poit Aithur has beeomo Kuropeanized 
The Russian militaiy poit, Dalny, is a few miles to tht north 

Port AuSTUStAy a town of South Australia, in 
the county of hromo, tho northernmost jKirt of the colony, 
on the east shore of Sficnccr Gulf, J59 miles by rail north 
west of Adelaide There is a hno natural harlxmr Tho 
Government whirf has berthing for large vessels Tho 
town is the starting point ot a railway, wliieli |oiiis the mam 
lino fiom Adelaide to the noitli Valuible gold reefs 
weie disoo\erod m 1900 at Tareoola A water reservoir 
(200,000,000 gallons) has been formed at ^lectar Brook, 
22 inihs distant The town hull is the finest lu the 
colony, that of Adelaide excepted Population (including 
Port Augusta West, 369), 1370 

Port-au-Prince. See Hayti 

Port Chester! a village of Westchester county, 
New York, USA, on the shoie of Long Island Sound, 
and the New York, New Haven, and Hartford Railroad, 
26 miles north-east of New York Its site is hilly and its 
plan irregular It has varied manufactures, consisting m 
jiart of woollen goods, carnages, and iron and sttel goods 
Population (1880), 3234 (1890), 5274 , (1900), 7440, of 
whom 2110 were foreign born and 97 negroes 

Port Darwlnp or Patmfrston, the chief town of 
the Northern Territory of South Australia, on the eastern 
shore of Poit Darwin inlet, in tho county of Pilmerston, 
about 2000 miles north north west of Adelaide It pos 
sesses a magnificent harbour, and a jetty connecting it 
with the railway, which runs for a distance of 146 miles 
to Pine Creek There are a Government House, town 
hall, and other public buildings, and a Government ex{)eri 
mental nursery garden has been laid out in tho vicinity 
The mean yearly rainfall (13 years) is 63 21 inches Popu 
lation, about 2000 

Port Elisabeth! a town and seaport of Ca]>e 
Cofony The population increased from 13,000 in 1873 
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to 23,266 in 1891, while the foreign (xthanges have in 
some yeais exceeded £10,000,000 Iho niqiorts, diietl} 
textile fabrics, machinery, and hardware of all kinds, 
iqqiarel and haberdashery, s}iirits.and jiroMsions, rose from 
£2,800,000 in 1891 to £8,670,000 m 1896, £7 S77,000 
in 1897, and £6,246,000 iii 1898, for the same vtais the 
exports (gold, diamonds, wool, ostiich featlitrs, hides) were 
£2,000,000, £1,921,000, £1,950,000, ind £2,HG,000 
The coinmereul iiiqiortance of Port Mizabeth is laig^l^ 
duo to Its ]>ositiou neaily midwa> U twei u Cajio Town and 
Durban, about 800 miles from both [ilace^s, and a littb 
over half that distanci from Kniibc rJe> TIk ojiciuiig ol 
several im|K>rtant ladways, by which it oiiiniiiiiH ates 
with Port Alfred, Giaatt Riimt the ()i ingi Bimi ( olony, 
and Rhodesia, has also luljitd to make it tho most con 
venient outlet for the whole ot South Afina lying on 
the west side of Algoa Ba>, under tlu slielti ring luadland 
of Ca|)0 Recife, it is jiroteeted from the west winds, but 
IS still ox])osod to the moie Mobnt easteily gaits ] lending 
tht ( omidetion of exttnsivo harboui woiks 

Porter! David Dixon (I8i3~i89i), Amtntan 

admiral, was born m Chester, I’enns^haiiia, 8lli luiie 
1811 I'huo generations of his family beloie Jiiin hatl 
commandetl vessels upon the high seas Jtwasnndti Ins 
father, Aelmiral Divid Poiter of the war of 1812, that lit 
took his first lessons in naval serMtt, when at the age of 
eltvcn he attompanied an ixjiedilitm to the West Indus 
He studied for a time at Columbian College, W ishingttin , 
but tho se i soon cl limed him, anti at tlu ige of ftmiteiii 
he^ was a midshipman m tlu Mtxu in nai} (of which his 
father was then ttmimintUi in thul) Jn 1829 ho entcieil 
the US nivy is inidsliipm in, in IMJ was made luu 
tenant, and in tlu wai with Mt\uo was in eommaiui 
of the naval rendezvous at New Orleans At tlu tmtbuak 
of the Civil W ir lie was given toniinind tif tlu steam 
fngate Powhatan^ and joined thr tx]MditU)n foi the relief 
of lort Pit kins On 22iul April 1861 he was apjiomted 
to the rank of cominineb i lu the battle of Ncvn C)ilt ins 
he was m charge of the auxiliaiy flttt of moitai boats 
whitli mido tlu ]»rolinnn ijy live tlays’ bombardment u|K)n 
Foits laeksoii and St I’liilip It v\as lu, alsti, to viliom 
the forts suriendered aftei tlu t ajutulation of New Oiltans 
to Fanagut InOttolni 18()2 lu took eommand of the 
Mississippi S<jiiadioii, and tlu foIlovMiig lamiai^ hid an 
important part m the tajiture of Aikansxs Post Ht next 
foimed tht onginil and diiing j>lan of tutting tlu levet 
of the Mississijipi at tlu old a/oo J*ass, and sending a 
fleet of vessels thioiigh tlu gi[> into the CVtltl Watei, and 
thus down the I ill aha te hie and the ^ a/oo nvers to tlu 
rear of Yazoo tity, but tlu almost insupt rable pb)sual 
difheiilties iiivolveel gave the C^mfetlt lates time to blotk tlu 
advanct In Mart h 1 S6 3 anothei expedition no less daiing, 
and, as it jiroved, still nioie jieiilons ittempted under 
Porters personal eommuid to penetrate tliiough eoniueting 
streims intl bayous to the Yazoo iiver, and thus it icli the 
rear of Vuksburg, but tvtn gitatti obstacles thwarted its 
success These two exiieditions illustrate how difht ult 
and dingcrouH were the eriterpiises undertaken by Poiter 
and other naval commanders in their rivtr opeiations far 
inland, lugely with mist ellant oiis and inqiiovised vessels, 
often under eorulitions hitherto unknown in the history of 
naval warfare, and yit not infrequently with bnlhint sue 
cess \\'hcu Grant decided to approach the rear of 
Vicksburg from tlu south. Porter ran his fleet succissfully 
down }»ast the Vicksburg battt ries and eo o|ierated with him 
in the untie rtaking, anel also with General Banks in au ex 
pedition up the Red river against Alexandria On 4th July 
1863 he was apiKunted rear admiral In September 1864 
he w IS transferred to the command of the North Atlantic 

S Vll — io6 
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Hlockading »S(iuadro/i, ind in Dcoembti, with the largest 
fktt tint was asH(m)>kd it one point dunng the war, 
bomhardal hort Jislm, N C\ and Bilenrcd the enemy’s 
guns Aftei aHetond bgmbaidintnt (15th January 1805) 
a land font stonned tin foit, and witli the aid of the 
guns of the tint eaptined it After the war lu was HUpci 
inti ud( nt of tin US \ i\ il A(ad(iny (18b5“b9), and 
wistlicp assigned to dtpaitmental duty at Washington 
11^ v\ IS mull vueadiniiil J5th July 1800, and adiniial 
15tli August 1870, bung the only pi rson except his j»k 
dinssoi, Adimril I an igut, who hid ever reached that 
rank lie died at Washington, 1 Hh l^ebruiiy 1801 
Among Ins wi Rings aie Thjp Lijc o/ Commrxloft Dantd 
I nudfnfH ami Anudoftn oj tlu Ciod M ar, and Thf 
Nanai U(ntot y of ilu Ctvd at Ills rcjjutation, although 
Hoimwhit overshadowed by tint of his fostei biotlur 
larrigiit, was deservedly great Maiked ability and skill 
as ail ofliier, readiness to take In/ardous risks when 
nieded, and an order of originality and 1 1 soureefulnt ss 
(juiti mvaluabk in the w oik that he Inul to do, were his 
elianu Uristii quilitnsas i in\ il ( oiimniiih r (( n T ) 

Porter, Fitz-John (18J2~1901), Amenean 
Holdii r, wis born at Portsmouth, N 11 , list August 1822, 
the son of Cajitain lolin Porter, U S N , and graduated at 
till United Stall s Military Atad( my in 1815 11c served 

with honour in the Mexieaii W ir, was instructor at West 
J*oint, 18P1-55, and in 1856 btcime assistant idjutant 
geniril with tin link of ei]>tiin, serving in the Utih 
( X pi (lit ion of 1857 60 In 1860 he was assistant insjKctoi 
gem til, with hi adijuarters in Nt w Yoik Chty and he 
Hupi rintt ink d, in 18(il, the protcdion of tin i ulway bt 
tween lUltirnoii and Hanisburg dm mg the lUItimorc 
not and also oiguiiAil volunteers in Peiinsyhanii He 
bet inn (olornl of a in w iigiment of rtgulais, 14th May 
18f>l ind, 17tli Mi} was in nk bug id n i gene ml of 
voluiitiirs In 1862 In took put in tin VirginuPtnin 
Hulir c impugn In w is at tin sngc ol \ oiktown , and 
upon tin (viMiatioii of tint plan took eomnnnd of the 
5th (5)jj»s and fought spli ndidly in Turn in the battks 
of Ml 1 h iiiK s\ die and (ruinss Mill taking a leading 
juit, bf suits it MaKern llill, 1st Inly, whtii Mi (dell in 
eliuigid las bist to tin Janns rntr Piomoted major 
gtneiil of voluntitis tth luly I8()2, and ttmporaiily 
attiilnd to tin iiniy ol Viigiiiii, In fought uiieki Pojk in 
tin second bittle of Bull Run, 20th and K)th August 
IM)2 , las corps was iiaibk to mo\e forwaid the lust diy, 
whin oiiknil to advinie, but in the at te moon of tin 
seiond day toiight will to sivt^ the army fiom utter rout 
Poitii, as a w inn tiieiid ot Mi Uh llan, had shown dislike 
of Pope, and (hirgtswcit pit f< rred ag iinst lain In was 
tind by eouit martial, Noviiiibir 1862, and sentenced to 
be t ashn ml 2 1 st Jana ir> 1 8() 1, “ and for e vt i disqualified 
fiom holding auv olhi e oi trust uiiiki the Oenernnunt of 
tin Unitt d Statt s ' Pin justice of this sentence was much 
distussed afttr the (dvil W’^ii, and upon a rc examination 
iiiadi m 1882 Poitti w is attpatted of tin main charge, 
and Piesnlint lliycs nnatted tin distjualifying ptnalt} 
(kntuil (liant had now taken Porter’s part Against 
muth iqiposition path political, 1S70 S() and a xcto 
fiom Pitsnknt \ilhui a le In f Bill finally passed Congress, 
and Jkutii w IS 7th Vugust 18S(> nstmtd to tjie United 
►Stitts army is toloinl irnl plactd on tin n tired list lie 
was tommissioiui ot publn works Ni w 5 ork Cit} 1875- 
76 ]K>lii e conanissniiui ISSJ-HS and fire commissioner, 
1888-80 He ditd 2lst5liy lOQl, at Morristown, New 
I erst} (j sen) 

Porter, Noah (isii -1892), American educationist 
and jdalosophical writer was born in ariiangton Con 
ncctnut, 14th Dectinbcr 1811 He graduated at Yale 


College, 1831, and laboured as a Congregational minister in 
Connecticut and Massachusetts, 1836-46 He was elected 
piofessor of moral philosophy and metaphysics at Yale in 
1846 ireuu 1871 to 1886, when he resigned, ho was 
2 >reftident of the same college He edited several editions 
of Noah Webster’s English dictionary, and wrote on 
education, books and reading, moral science, and the ethics 
of Kant , but his best known work is The Ilurtuin Intellect^ 
unth an Introduction njion Paycholoffy and the Human 
Sold (1868), eomjirthending a geneial history of j>hilo 
8oijhy,ancl following in jiart the “eommon sense ’ philosophy 
of the Scottish schc>ol, while accepting the Kantian doctrine 
of intuition, and declaiing the notion of design to be 
a 2>rujri He died in New Plaven, 4th March 1892 

Port-Qlasflrow, a scaiiort, burgh of barony, and 
jiarliamentary burgh (Kilmarnock group) of Renfrewshire, 
Scotland, on the C^lyde about 20 miles Inflow Glasgow by 
lail The outjmt from the shipbuilding yards, 71,325 
tons in 1880, y\as only 48,12 3 tons in 1899 Thtie art 
two giaving docks, and a considerable amount of rejiair 
work is clone The manufacture of tents and trawling 
gear has been introduced The jiort his an arei of 16 
acres and nearly 6000 feet of (quayage In 1900, 23 
vessels ot 15,494 tons were on the register of the port 
Modern erections are a library, orjihan homes, and jjublic 
bxtlis The Birkmyre Paik wis ojicnod in 1894 Pojmla 
lion (1881), 13,294 , (1801), 1 4,685 (1901), 16,840 

Port HopOp the chief town of Durham county, 
Ontario, Canaela, sitiiateid 58 miles east north east of 
Toioutc), on the north shoio of Like Ontario and on the 
Gland Trunk Railway kilo and machine shojis, tanneries, 
breweries, eanneries, cirjiet and carnage factoiics, are the 
ju iiicipal ludustries Ikipul ition (1001), 4188 

Port HurOllp a city of Michigan, USA, cai>itil 
of St Clair eejiinty, on the St (Oaii rivei, at the foot ol 
Lake Huron, and the Grand 3riii>k and the Pert Mai 
quette railways, in the eistirn part of the stab, at an 
allitude of 586 feet Ihe site is level the stieet ])lin 
ugul ir, and it is diMdid into ten waids It has the 
Jloll} system of witerwoiks the suj)j>l} being ]»umj)cd 
from Like Huron and the city is WLll])a\cd It is in 
im])ortant iiilway eeiitrc and has a lirge track in grim 
and himbci It his the works of the Grand Tiunk 
Bailway many gram elevitors, and manufac tines of varied 
ehaiicter it is eonneeted with Saiiiia, Canadi, on the 
ojqiosite side of the liver, by femes and by a lailway 
tunnel Pijjmlation (1800), 1 3,543 (1900), I0,15S, of 
whom 7142 were foreign born and 69 negroes 

Port JorviSf a \illago of Orange county New Y’^oik, 
USA, on the Delaware nvei at the mouth of the Ne\ei 
sink, near the junction of the three states of New York, 
New Icrsey, and Pennsylvania It is on the Fne Rid 
way and at an altitude of 442 feet It contains works of 
the V rie Rad w ly, and has varied manufac tures Population 
(1800) 0327 , (1000), 9385, of whom 895 were foreign 
bom and 119 negioes 

PortlCinClf a town of Middlesex county. Con 
iu(ticnt, USA on the east side of the Conmcticiit 
river, 40 miles from Long Island Sound and the New 
Y’^ork, New Haven and Hartford Railroad It com 
jirisfs an area of 26 square miles of hilly country, con 
taming rural jKDjmlation, and a village of the same name 
as the town It contains quarries of brown sandstont 
Population of the town (1890), 4687, (1900), 3856, of 
whom 1 316 were foreign born 

Portiftlldf a city and seaport of Maine, USA, 
capital of Cumberland county, in the south western part 
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or tlie state, the largest and most imjx)rtant city in the 
state It has an uneven, hilly site, broad, ell shaded 
streets, is divided into nine Awards, and den\cs an tx 
ccllent water sui>ply from bebago Lake to the nuith by 
gravity, the woiks being owned puvately It is well 
sewered, and the business stieots au pa\ed It is situated 
on a neck or promontory, nsmg, m Miiujoy Hill, to an 
altitude of IGl feet, and lying between the haiboui and 
Back Bay The deeji and capacious harbour has made 
Portland mainly a eommoreial city Its cx^Kirts foi the 
year ending 30th Jum 1901 amounted to i^l2,4U>,79 1, 
and its imiKuts to {l^633,114 "Jlu Grand Trunk, the 
Maine Cential, and the Boston and Mune nil ways 
meet heie The manufactuies are laigo and \ iried , 
in 1900 it contained 639 establishments, with a total 
capital of $0,991,251, employing 5099 hands, and with 
a })roduct a allied at $11,440,201 One of the largest 
mclustiies was c xi jieutering, the products of which wcic 
valued at $1,094,788 Other items of im])ortance 
were foundry and machine shop products, lumlKr, and 
clothing 1 he assessed a aluation in 1 900 av as $ 1 5, 1 28, 10 5, 
the net debt was $1,287,533, and the rate of taxation 
was $21 pel $1000 Population (1890), 36,425, (1900), 
50,145, of whom 10,435 Avere foreign liorn and 291 
negroes There were 12,645 ix3rsons ol school age (5 to 
20 years) Of 15,413 males 21 years of age and ovei, 
597 weie illiterate (unable to write) In 1899 the city of 
Deering was included within the chuter limits of l*ortland 

PortlSincIf a city of Oicgon, USA, c ipital of 
Multnomah county, on both banks of the Willamette 
river, 12 miles above its junction AAith the (Vilumbia, in 
the north a\ cstc i n ] >art of the st itc The city is built mainly 
on the west side of the iiACi, the jKirtion on the cast side 
consisting of recent inclusions within the charter limits, 
whu li w CIO formerly known as b ast Portl ind xnd Albina, 
and which A\( 10 Annexed m 1891 The Inismcss jKntion 
lies mainly on low ground ucii the inci on the we t 
side, whence the lesich ntial cjuartcr extends up the sIojk 
to the hills now lieiiig dotted with villas The w itei 
8U])])1> is drawn from stu ims and lake s in the (Wade 
ringe by giivitv, the sewer system is excellent, and the 
city IS divnhd into eleven w iids It deiivcs its powei 
for manuf le tines, foi tiolhy cars, and foi lighting, liom 
the fills of the AVilliiiielte at Oicgon city by clcrtrie 
cable Portland is the chief eity ami seaport of the state 
Although situated moie than 100 miles fiom the mouth 
of the Cohimhii, the 1 irgest vessels < in reach its wh lives, 
and its foreign coinnicico is coiisideuiblc hoi the yeai 
ending 30th Tune 1901, its exjiorts, (unsisting almost 
entile ly of wheat ind wlieat flour, had a value of 
$10 381,884 It IS the meeting jioint of foui lailw lys, 
the Southern Pacific from Gilifoinii, the Northein Paeifie 
from Seattle and the noith, the Astoria and Cedumbii 
1 liver from the west, and the Oregon Ilailroad and Navi 
gation Gomjiany fiom east Washington and Oregon 
Ihe litter line brings to Portland for shipment the 
enormous wheat cro]> of southern Washington and north 
eastern Oregon It has regulai steam shij) lines to San 
hraneiseo, to Puget Sound, Aliska, Ghina, and Japan 
The volume of business may be suminari/ecl by the state 
ment that m 1898 the exchanges at its clearinghouse 
aggregated $94,572,454 The number of manuf ictiiring 
establishments in 1900 was 1064, with a tolil e ipital of 
$13,331,500 They employed 8572 hands, and the pro 
duct was valued at $23,4 51,132 The chief industiies, 
with the \ alue of their products, were lumber ind timber, 
$3,539,268 , flouring and grist mill products, $1,759,262 , 
and slaughtering and meat jiacking (wholesale), $1,30(),996 
Among the many fine buildings may be mentioned the 
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mignifiecnt new Union dep6t, the Poitland Hotel the 
Oiegoiiian Building, the Chamber of Commeice and the 
Vity H ill Among the institutions of the city is the / a 7 t 
land Oid/oniany one of the best known ncwspapiis of the 
W est 3 he assessed valuation of it il and i>eisonal ])U)i)eity 
in 1900, on a hasi> of about cm« toiiith of the full v due 
v\ IS $29,554 209 3 he net chlit was >5, (>31, 548 and the 

rate of taxation "s h) [lei $1000 Pojuilation (IV^)), m 
eluding that of \lhiua ami hast Poitland since aiinexc^l, 
62,046 (1900) 90 t2(» <v[ whom 25,87t) vseu foitign 

bom and 9S1J coloured, UKludiiig *"75 ntgiocs Jluic 
were 23,211 ]H.rsoiis of s( hool age (5 to 20 vt irs) Of 
38,15 5 males 21 years of age uul ovti, 5251 vm u illiterate 
(could not VMite) 

Portland Canalp a tyi>u al fjoid on the noith 

west eoist of AmoiKa, Itading liom Dixons 1 ntiame in 
54 10' N noith eastwaiels ami noltllv^alds foi i distance 

of some 80 miles, with an weiage wnlth of a mik ami 
a halt north of lat 55 The lovici ))oition, (onnnonly 
known as Poitlind Inlet, is clivickd hy islands on the 
noithein side, receives from the eastwaid the cHtiuir> of 
the N isse liver, and semis out an arm called Obseivatenv 
Inlet, 40 miles long, to the northeast, which is divided 
fiom Portliml Canal hy ajHiiinsula terminating at Point 
llamschn 3hisc inlets vie it discovered ami ii uiiecl h> 
Aamoiivei in 1793, ami sniveled agaii\ by Mall Uoin 
miiidei Pimlei in 1868 'riic water is dec [> and the shores 
arc foi the most ]>ut [)rcc ijatous and horde led hy moun 
tains fiom 5000 to 6000 feet in height 'Jluii ukj no 
settlements on the canal exeej4 those of the Nasst river 
Indians The e mil denve^s its inieiest fiom the fact 
that its inielchiiuiel line, aeeoieling to the tieaty of 1S25 
between Great Britain iiid Kussui, foims the bouudaiy 
between Alaska and Biitish (Vdumbia 

Portlfiindi Isle ofp a ]»eninsula and town of 
J nglind, ))i(»]eets fiom the sontii coast of Doisetshire, 
4 miles south of Weymouth and 50 miles hy rail soiitl) 
west liom )Soutliamj4on 3 he harboui ol leliige, and the 
gigintic moles by v\]ueh it is e m loseei, aie deseiibed under 
JJocKXAlvDs Popiilatiem (1891), 944 5, (1901), 15,262 

Port Louis See Maukimijs 

Port MSihorip ot Mahon i seaport aiiel the 
cajntal of the isl md ol Miiioie i Its j)opulation in 1897 
was 17 790 Mahon is still iljt ])rimi])d epui inline 
stition of Spam, witli i large la/aret 3 he hay anel 
sjileiidid roaelste lel e uise it ti> he fieejuently visited by 
Spanish md foieign lleets The me)ele ui l)Uildiiigs aic i 
town h ill, unlit iiy and civil hosjiitals, the (blise nm 3 heatre, 
the institute anel jinmiiy sehoeds, the jmhlie library, the 
museum, a levi jniish churches that liive been resteued, 
and the Government House The ti lele is imj)oitant 
3''he imports in J 898 amounted to XI 3 5,596, and were 
luaiiily cement, coal (elm fly liom bnglmd), lloui, non, 
law cotton, hnlcs, and nuiLhinery 3 he exports, jirinei 
jidly live stock, biead stuffs, agricultural products, shoes, 
and cotton stuffs, were v diicel at XI 27, 772 The blnpjung 
re till ns showed tint 165 vessels entered and 1 56 ele iieel, 
mejstly Spmish 

Porto AlearrOp a city of Brazil ami ca])ital of the 
slate of ?tio Grinde do Sul, at the head of the Bay of 
Patos anel the mouth of the Pardo river Owing to the 
shillowmss of the bar at the imjuth of the lagejon and the 
lemjKu iry closing of the custom house (u opened in 1900), 
the trade of tlie ]>ort is not in a ffoiinshmg condition 
The bar, too, is rapidly increasing m height, fen wheioas m 
1898 the averig(3 depth of water was 16^ feet, in 1900 it 
was only 15^ feet Imi»ortant woiks are contemplated to 
imjirove the port The cxjioits, chiefly lard, jerked beof, 
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Halt pork, ludcH uid leather, and inamoo flour, vary bo 
twtdi £jGO,(KK) uid LO 30,000 unnudly Ihc greater 
[lart iyi the trid( jh with othei }3i i/ilian ports, and with 
Handiuig, New ^oik, »nd Great Jlritiin Ainongat its 
publie institutH)ns tounts a sehool of engineering and an 
eiheie nt lire brigade \ Hueeessful exhibition of industriil 
ind other proeliiets wts held here in 1001 ropulatieni 
(IHOO) 02,421 , (1000, estimite, probably too high) 
100,000, me hiding 1 0,000 Ge iinaiiH 

Porto Empodoclei formerly Meiio di Gik 
eiFNri, a Kcajiort town of the preivinee of Girgcnti, Sicily, 
Itily, r> miles b} rail Houtli west ejf Girge nti It exports 
luge ejuinlities of sulphur, the teital export imreasing 
lienn £{71,H00 m 1H8H to JL792, 100 m 189H The other 
exjeeirts are chieliy abneinds (£50,000 in 1807 and i/42,000 
m 1808) O'ho total expejrts leise from JL 187,000 m 1888 
to X77 1,G00 in 1898 The impeirts increased in the 
aggregite from JLIO, 150 in 1888 to £b0,000 in 1808 
The poit IS proteeteel )ty twei liriakwateis, and afforels i 
depth of 174 tf) 22 J feet Vessels loid and unload from 
anel into lighters Tt \\ is cUareel by 1122 vessels of 
32 3, 120 terns in 1808 The irrhabitints carry on fishing 
anel fisliiMiing, especially ol inehovics and sardines, anel 
tiieiej IK epiairies of eakareous tufa Population, about 
7500 

Port of SpAin. See TkinidaI) 

Porto MAUrIziOl ea]>itai of the jirovinee of the 
HUne 11 Line , 1 rgiina, Italy, on tiro north shore of the Gulf 
eif Genoi, 71 miles liy rail soutlr west of Genoi It is 
Msitid feir seabathing, anel jiossesses a se hoed of navi 
gation anel i niele orologie al eibservatory It has trade in 
olives enl In 1807 tlui ])ort was ekaied by 108 vessels of 
(18,000 ton Pojmhtion (1881), G501 , (1901), 7207 

Porto RiCOf eir Punne) lliee) (“Rich Hailiour’), 
the meist easterly ind fouith in si/e of the Antilles, 
Hituited between 17 50 and 18 10 anel 65" 35 anel 

G7 10 W , roughly netangulu in hha|x, 1 m mg 1(J8 miles 
long anel 17 broid, anel with an IK i of 1550 sejuirc miles 

l‘o/)u/(ifutn -In 1000, the' people almost entile ly n dues, 
numbiKel 05 1 21 3 'riioy aiee elnide d into a bettei (less 
e»l whites e)f Spiiiish ele se emt, whie h eonstitutes the cenn 
me re 111 preite ssion il anel pi inter element, and i lowei 
e lass ol pe isants, known as e/o'/u/os, whieli melueks whites, 
|Mopli ot mixed bleniel (eeiloiiied) anel bl le ks, and e emsti 
tutes the labemi mg anel agrreultui il element Among the 
there were many trieis of the aboriginal Rorin 
e|uens err Rorreuins whe) were ibsoibeel mte) the Sjuuiish 
eult by tluj apjrbeatiem of the' hiietmUenda in 1512 Of 
the total ])opulatron, 580 I2(> aie while and 30 3,817 black 
uiel eolemied Neiil> all the peerjrle are Roman Citholie 
m leligion and Sj)uiis]i m linguage, customs, and diess 
The (It nsity of po]»ulatioii is about 225 to the squire mik, 
and the' island jrre'seuts a eontmuoiis seues of fauns and 
small Miliges The leiwei (lasses ge'iieially are indolent 
ind thriftless The epiostioii of education was neglected 
nrule r the Spmisli dominiem, anel thej preqM^rtion of j)ersons 
unable to u id 01 wiite? (75 jrer eeiit of these oier 10 
\eurs nt igt ) IS uiuisuall} large Ihe seatteud character 
of the' popiilition ae counts to some extent for tho absoneo 
m tho pist of any effoetivo (dueatronal system for the 
lowe r c 1 tsse s 4 he e k r gy havo from time to time attempted 
to (oiK. with these elitlicnlties, but without any niaiked 
degree of sue cess Ihe United States Oovornmcnt since 
its oeeupatiori has initiate el a compre Imiisiie anel thorough 
s>ste 111 of publie se hexrls dire''eted by duly (]ualifieel teachers, 
and attendaiiee is eoiiipulsory Tho cost of these sehexils 
IS dofraved by tlu^ 8tate» 

Ituiustrtm — Olio of the principal mdustiies is the pro- 


duction of coffee There are approximately some 110,000 
acres under cultivation, and the area is increasing It is 
of high ciuality, and the prices realized are much greater 
than lor the Bra/ihaii article The coffee plantations are 
as a rule situated oil the higher lands m the interior of the 
island, where the climate is temjierate and healthy The 
amount available for exjxirt in average years is 26,000 to 

27.000 tons Excessive ram or unusually dry weather 
seriously affects the yicild Little attention is paid to 
scientific methods of cultivatiou The preparation of the 
bean for the market is also e iriied out m a slovenly manner 
Labourers on the jilaii tat ions earn an average wage of 50 
cents a day in Poito Rican money, equal to a little less 
than two shill mgs Some foreign capital is invested in tho 
industry besides that belonging to Spaniards, who own, 
however, most of the lirgLi estates not m the hands of 
natives A few plantations are owned by British subjects 

The sm/ar industry showed fairly good prosjiects in 1902, 
chie fly owing to the small mtiinsic value of tho wage rate 
and the advantage the ]>roducer gams from ihe removal of 
the American eluties The majority of the plantations 
are on tho lower linds near the seaboard, where the 
ground dlows of t asy plougliing The gre at eentr il factories 
common m Cuba aie nowhere found The sugar available 
for export amounts to some 60 000 tons annually, the 
greater part being sent to the United States Rum of 
excdhiit (juihty is lirgely manufactured, and finds a 
re ady sale in Euro|)tan maike ts A considerable amount of 
foreign eipitil, some of it Bntish, is invested m tho sugar 
industry Several properties changed hands after the 
isliiid became a colony of tho United States, the buyers 
being Aineiie ans 

Cacao IS also cultivated to some extent The beau is 
exported in its natural state, and dso as manufactured 
chocolate Then is room for a great extension of this 
industry, lineh siutibk' for ])lintati(jn being abundant anel 
re isonable in jiiiee', and the dein ind for the product showing 
a steady me lease 111 the 1 bated States Ihe juincipal 
jilantitions aie situited in the \ alleys, at no great height 
iliovo sealeitl, when the climate is moist aiiel waiin, ind 
the tiees are sheltered from the pie vailing winds 

ToUii(o IS largely glow n, ])Oth for lex il consumption and 
for e xiHirl Ihe epuhty is, however, inferior, although 
seed IS annually bi ought from Cuba Cigai and eigaiette 
in anufae tones are cstxblished in all the luger towns It 
has bexn stited by experts tint with iiioie attention to the 
curing of tho leaf tlio epiality could be much imjjroved 

( attli farmuKj is an 1111 poi taut souice of wealth, the 
number of annuals 111 tho island being estimated to exceed 

400.000 (kiba w is a juireliase^r of the suiplus stock, and 
a market was also found m Birbados and other West 
Indim islands Tn 189G the value of the live cattle 
exiK)ited was $1 30,000, and tins has since meroased con 
sielerably Hides are shipped to the United States and 
Spam, and have constituted a regular article of trade with 
the St eoimtrie s for many years Little attempt has been 
made to improve the breed of cattle 

Communications — Porto Rico requires lx)th railways and 
roads foi the ])roper development of its resources In all 
there wtire 137 miles of railway open to traflic m 1902, 
and other lines weie under construction San Juan is 
connected with Arocibo by rail, anel Ponce with Mayaguez 
The railway system w xs built by a French comjiany under a 
concession from the Spanish Government, by which interest 
on the c ipital iriveste el was guaranteed An excellent road 
with easy gradients runs from San Juan across the island 
to Ponce, passing through the towns of Caguar, Cayey, 
Aybomto, and Coamo The distance from San Tuan to 
Ponce IS 90 miles, the journey in a carriage usually occupy- 
ing 12 hours This road was built by the Spanish author- 
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ities for military purposes, and similar works lu other 
sections of tht island wore in progress ivhcn the war broke 
out In 1898 there were 470 miles of telegraph ojxjn to 
public service A submarine cable connects ban fuau with 
bt Thomas and Jamaica, and thence with the outside 
world 

Finance and Commerce — There is no public debt, the 
revenue obtained under S^ianish administration having been 
suthcient to balance expenditure In the year from 1st 
July 1894 to 30th June 1895 the receipts and exjiensos 
were returned as — 


Revenue 

Property taxed $1015,417 
( ustoiiis duties 2 901,138 
Stamps dl8,747 

National projierties 17,887 

Miscellaneous 168, 771 


Total $4,454,900 


Evpenditurf 


General exnenBoa 

$715,297 

Justice and worship 

368,953 

War 

Marino 

1,142,90b 

255,555 

1 inanco 

160,479 

Interior 

702,014 

Public works 

558,667 

Total 

$3 903,871 


The currency was the silver dollar coined s}xeially for 
use 111 Porto Rieo, and exchange in 1898 ivoragtd fll 
to one sovereign The United States authoiities have 
brought the currtney to a gold basis Ihe foreign ti ulo in 

1895 amounted to $33,245,000, tht value of tin imiiorts 
being $17,446,000, and of the exjKirts $15,799,000 In 

1896 the amount was $37,95 3,000, distributed as follows — 


C ountries 

Iini)ortti 

I 1 xports 

Sjiaiu 

$6,188 000 

$5, 180 000 

( rc^t Biitain 

2, 350 OOO 

141000 

IriiKc 

20<) 000 

1 2 701,000 

Citrniany 

1 311 000 

1 054 000 

United States 

4 118,000 

2,615,000 

6 uba 

718,000 

4 014,000 

British Colonics 

2 731,000 

298,000 

Othoi countries 

1 195,000 

1,771,000 


$18,016,000 , 

^10 007,000 


The princi)»al articles oxpoited in 1896 were coffee to 
the value of $13, 86 4 000, sugar to the amount of $4,242,000, 
and tobacco worth $423,000 The luineipal im}K)rts are 
textiles, rice, flour, piovisions, oils, hardware, machinery, 
and wines In 1896 tht nuinboi of vessels calling at 
Porto Rieo was 1142, with a tonnage of 1,407,240 The 
number sailing from the island was 1116 Oranges, 
bananOvS, pine apjiles, and many other tropical fruits grow 
to perfection, and can be delivered in the United States in 
four days, the distance from San Tuan to New York being 
only 1420 miles The demand for fruit in that market, 
especially during the winter months, is piactically un 
hmited 

Tmvne and Cities — The Americans found seventy one 
municipalities m Porto liico, including many cities and 
villages These were all either agricultural centres or 
shipping jilaces, which had little commerce with one another, 
owing to the difficulties of inland communication All 
were built upon the Spanish plan, with public edifices 
massively (.onstructod of mamposteria, and hid pa\ed 
streets, central plazas, and gardens borne of them dated 
back to 151 1 San Juan (27,000), on the north side, was 
the iKihtical capital , Ponce (42,389), on the south side, the 
largest commercul city, and Mayaguez, on the west sidt, 
the abode of wealthy planters and an important seaport 
Arecibo (26,000), Aguadilla, Guayama (the seajxirt of 
which IS Arroyo), and Humacao (12,000) wore capitals of 
dejiartments which bear their mines, and Naguabo and 
Fajardo, in Humacao, smaller maritime cities of the second 
class, of from 6000 to 1 5,000 jicpulation Fach transacted 
considerable foreign commerce by means of steamers and 
aailmg ships Sabana Grande, Yauco, Juana Dias, and 


Salinas, on the south side, are small commercial towns of 
less than 10,000 |)eople oadi, situated near the foot of the 
mountains a few miles from the .south coast Adjiintas, 
Agiias Buenas, A>bonit(», Cagiias, Culm, C aycy, luiuos, 
Las Miiias, Laies, Mot a, ban Sebastian, and Ptuado ire 
neat country towns of 5000 jieopli tach, inort oi less, 
situated m the tottet distruts of the ceiiti il nuymlams 
Thty aic essentially igiieultuial towns, Cajey and C agi^i'' 
being chiefly deiKiidenl upon the surniiinding tobacco farms 
Many of the villages, like I ares, weic liaiidsoine and well 
improved h aeh had an im jMjsing t hurch and a> untamie nto 
With the exception of Caguas A>bonito, and C aMj, which 
are situated upon the maeadami/id lughwaj , tlu} were 
almost inaccessible exeojit bj jiack trains 

Ilistoty — Duiiiig the gicat b}»anisli-Aimii( in u]nising 
at the beginning of tlu 19th tenlurj, and tlu \anoiis 
Cuban insurrections, Porto llico exlnlntcd slight sjin 
jiathetie signs of unrest, but Spain was always kiiuh r to 
this island than to Cuba, and met tliesi disturbaiu es b> 
enacting conciliatory legislation Between LSI 5 and 1820 
a Junta was formed of Leimbheans, who laid dec laud 
inde]>eiideuc( Go\einor de Ii I^orre took piompt action, 
and restored tranc|iiilJitj in 1823 Man} of the Icadcis 
wore executed Duiing tlu ten years’ war in Cuba the 
Porto llico llepublu ans again attem])tt(l nii uprising in 
1868 there wtro insurrections at Ponec, Bi}ainnn, and 
Arecibo, but these weit cpiickly suppressed A icsnlt of 
the last outbreak was the i)assage of a imasun hy the 
Spinish Corta in ISOO, which took awa\ the colonial 
eh trader of the island and made it a jyolitual proMiue 
and organic ]>art of bpain 3 he proMiuc w js di\ided 
into seven departments foi eon\emeiuc of ccntial adininis 
tration, while the old municipalities continued to c()nstitut( 
the units of local government The isl ind was given 
repiesentation in the S]»ainsh CWtcs b> live uguJar 
Deputies and two Senatois, elected nj^on tlu same sufti tgc 
as those in Sj»ain With the outbreak of tlu last(Hiban 
revolution iii 1895 the insurrt ctionar} sj)int again bee amt 
noticeable The Sj)anish gvrrisons we rc increased tnd the 
island vohintecis stiengtliciud Many airests wcio made, 
and suspects fltd to tlu United States and Mexico An 
insurrectionary liinta was maintained in New 3 oik In 
1897 the Sj>amsh Piimo Mmistei, C’anovas, instituted a 
system of reform called ]»rovinrial autonomy, wliidi was 
howovei, merely a matte i of foim, tlu island being gov trned, 
as of old, by the rejnesentatives of the ( Vown at San luan 
When, m A[)ril 1898, w u was declared between Spam and 
thci United States, the Siianisli naturally exjxcted that 
Poito liuo would be assaulted, and the island was 
strongly garrisoned In July 1898 the American army 
1 C idled the island, and was received with a patnotu 
outburst of welcome by tin Porto Kuans that suijaised 
Americans and Spiniards alike The jKOple, it seems, like 
those of all other Spanish-A merit an countiies, looked 
upon the Ament an flag as tlu symbol of dtmociac} and 
Kepublic 111 goveinment, and exiiccted that it would bung 
to them, as General Miles at the time told them it would, 
ill tlu pi IV lieges of othei citizens of the United States 
When war broke out. General Macias was the Sj»ain8)i 
eapt un gener il lie was without adequate means of 
defending tilio colony in the event of any serious 
attack on tlio part of the United States In Spanish 
the harbour of San luan were a few anticpiated American 
cruisers and one first class tori>odo boat, the 
Tenor The litter proj>erly belonged to the sejuadron 
iineier Admiral Ceivera The fortifications, especially at 
San Juan, were of old fashioned massive stone construction, 
and most of the artillery was of an obsolete tyjie A few 
earthworks were thrown up foi ihe defence of tlie capital, 
and orders weie given to the troops in the various coast 
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towns to report immcdiitely iny indication of the apjicar 
ince of tho incmy (jincrai Macias tlun waited quietly 
lor devt lo]>ments On IJlh May an American Bquidrou, 
under tin toininuid of Admiril Sampson, ap[K ired off Sui 
Juin ind bornbinh d tlio loits Having satiHlied himself 
that tin Hfjuadron midei Admiral Cervera was not in the 
hiiliour tin Annnean (ommandtr withdiew No great 
(Ionise wis elle(ted by the shells from the Amenein 
slup^, but the lire of the S[»anish guns was silenced and 
a puiK w IS (reatid in the aty On J2nd June the liiuted 
Stxtis tonvjrted iruisir>S^ Paul appeal (d otf San Juan, 
b<pndetail<d towat(h the seas in tint diuction 
riu Spiiiish gunboat Imihilla II and tin torfndo lioat 
Tin (it w(n ordered by (lomril Macias to [>ut to sea and 
attack the American vessel The Hi ]*aul was ai and with 
ten (iirnh (puck tiring guns, and a secondary Inttery of 
three ind six pounder HoUhkiss vnd Oatling guns Tho 
hahella // soon retired, but tlni Tmoi apjiroaelied within 
KiOO yards of the St Paul The Amiiican \essol hofl 
bten holding her lire while tho Spaniard was attempting 
to reuh In r, but siiddonly opund with a broadside, and 
(ontiiuml hung rapidly Tin Tutor was struck by a 
shell, wliK h cxj)lod(d on boird, but she managed to 
steim bi(k into tho hirboiir, tin St Paul not attempting 
to pursue Tho Ksidonts of San Tuan lied in largo 
numbers from tho town, and did not return until after the 
piotocol of peid wvs signed in August All eommiinua 
tioii w IS lut off ])( tween l^irto Uko uid the outer world , 
l)ut tho food supplies wore furly ibundant, and little real 
distress prevailed No chitigo cxcuired in the situation 
until J’ith July, wlitn a United Statis fleet appeared otf 
the HOLit horn coast. Sail Tuin being also ihreitened by a 
siiull Mtiuadron A boinbirdnnnt of the Play x, the port 
of Pome, tlun took pi ice While this was in jirogress, an 
expedition of United States troojis was landed at Gnamca, 
fifti^on miles to the eastward, tho small Sjiamsh garrison 
of wliuli suneiuhrod A niovemont of tho American 
troops wis then nude towards Ponce, which capitulated 
witliout lesistaiKi on 28th July Genei il Miles, the 
comm iiulor 111 { liK f of tho United States aimy, wis in 
(ommand of the forces, and was assisted hy Gtneials 
Brooko Prnst, Sc h wan, Henry, and Wilson The first 
expedition disombaikod consisted of oflieeis and 

men but rein fore ements ariived immediately after the 
hrst 1 inding ami brcniglit the number up to 10,000 in 
louiid Itguros 

Tho S[unish forces in the southern section of tho 
count r> we?re ordered to fall bxck towards the iidgo of 
mount tins intersecting the island from cast to wist, and 
X little to the iioith of tlu town of Uoamo This was a 
strong ])osilion, and here General Macias deteimined to 
endeavcmi to ehcjck the Vmciitan ads ineo Hiinforce 
mouts were biouglit up from Sin Tuan and all juojuuatioiis 
made to ii sist in attac k General Miles achaiucd towards 
the Spuusli position, uiil oeciqucd Co lino after a slurp 
skirmish Other mcnenunts wero in jirogiess, whtn the 
poaii protocol wis signed on IJth \ugust, and oulcis 
weu it c)nco issucmI to suspend hostilities Tho section 
of tlu isl ind oc c upu d b\ the \iiuiuaus reimuned under 
thc^ jiirisdution of the Unitul States military authorities, 
while to the noitli tho Spaniards remained in possession 
This condition of aifaiis continiud during the arrangements 
for the evacuation of tlu island by Spam The total loss 
on the Vmeiuau sidci in tho ciiiqiaign was throe killed and 
foity wounded The Sjianish casualties wero somewhat 
greater, but were not heavy 

The comnussioneis a}>pointed to arrange tho exaeuation 
of the island weie \clnnral Schlc\ (Tcntral Brooke and 
(b rural W (Jordon for *he United States and Admiral 
\ illaiino General Orttgi, and Sefior Dellagiiilia for Spain 
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The meetings of the Commission began early in September, 
and continued regularly for six weeks It was arranged 
that the Spanish troops should be concentrated at San 
Juan for embarkation As the Spaniards withdrew from 
the positions occupied, American troops were detailed to 
gxrrison tlic different towns While the evacuation wis 
t iking pJ ue, disturbances occurred at various points, owing 
to certain nitives having instigated then neighbours to 
revenge themselves on Siianish civilians Tho United 
States inilitaiy authontias were prompt in ciuelling these 
outbuiks and when it was understood that the hrst 
person found implicated in these attacks would be shot or 
hanged, the trouble practically ceased By the beginning 
of October the greater ].)ortion of the island had been 
evacuated by the Spaniards, xnd on 15th October 1898 
(Japtain General Macias embarked for Spain, leaving 
General Ortega to make the final delivery of the island 
to the Ameru an authorities On 1st January 1899 the 
sovereignty of Spain, which had dominated tho island for 
four hundred years, was formally transferred to tho United 
States 

Ponding tlie action of Congress, the island was tem 
jiorarily placed under a military government, presided 
over by tho eommaiuiing officer of the military de 
partment of Porto Iluo, General Guy V Henry, 
to wlmm any one treited unjustl} had tho right AmeHcmn 
of appeil The four Sjiinish insular bureaus depend^ 
of administiatioii— vState, Justici, Treasury, and 
Interior, each under a prominent citizen- were contmuod 
The old munuipil local governments aiul Spanish laws 
remained as before and wire not interfered with, except 
in cises of notorious corruption or injustice Tn August 
1899 a trojiK il hurricane of unusual severity devastated 
the island Towns, estates, and hxbitations were destroyed 
in a day, and thousands of iieojilo wore nduced to dt 
pendence In Arecibo alone 540 jiersons wero killed b> 
falling houses or masonry thrown down by the wind 
The total Joss of life was rcj>orttcl to be nearly 5000 
persons The administration of General George B Davis, 
who succeeded General Henry shortly after this event, 
was largely devoted to alleviating tho sulTering Over 
$5,000,000 was exjHSiKkd by tho Gove rnment of the United 
State s 

Me in while the ])eo]>le of Porto Ttieo awaited jiatiently 
the aitiou of the American Congress, which alone had 
power under the Constitution to devise for 
them a tenitonal form of government The old atructlon 
S]>inish tariff laws were still in force, and the and civil 
islaiul suflen d i heavy loss of trade, clue to tho govern* 
fact tlixt tho customs laws of both hpamand the 
United Stites were ojieiativo agiinst it Tho commercial 
conditions during this iiiterv il were well dcscrilKd by the 
Piosiduit in his annuil Alcssxgo of 1899, in which he 
8 lid “ Since the cession, Porto llito has been denied the 
prmeipil miikets she had long oiqoyed, and our tariffs 
have lieen continued again t her prodiuts, as wlien shi 
was under Spinish sovereignty The markets of Spain 
are closed to her products cxcejit upon tiriiis to which the 
coimnoite of allniticjiis is sulijccted She has therofoie 
lost hei free intorcoiu^e with Spam and Cuba, without any 
compensating benefit in this market The m irkcts of the 
United States sliould lx opened up to her products Our 
plain dut> is to abolish all customs tariffs between the 
United States and Porto Bico and give her products free 
ac( OSS to our markets ” AA hen the American Congress 
assc.mbled m Deciinber 1899, the problem of a govern 
incut for tho Porto llicans quickly cime to the front, 
and unex]>cctedly resulted m legislation divergent from 
all traditions auci precedents of the American people A 
revenue Bill, reported to the House of Representatives 
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by the Ways and Means Committee, proMded for a con 
tinuance of a tanft bet^\een Porto llico and the Ignited 
htates. This measure was considered unconstitutional by 
many, and was so directly in opposition to the lYcsident s 
recommendation, that “it was our plain duty” to gi\c the 
island free trade, that it resulted in a violent stoim of 
opposing pubhc opinion, which bade fair to wreck the 
organization of the dominant political jiaity But in 
spite of the great sentiment against this jiroviso, the 
diaciphne of the party leaders was so perfect that the 
measure was forced through the House by a small ma]ority 
The Bill made no provision for the government of the 
island In l*residtnt McKinley’s Message of 5th December 
1899 to the fifty sixth Congress, first session, ho stated 
that it was desirable that the military government should 
be superseded by an administration entirely civil in its 
nature, and recommended that Congress pass a law for the 
organization of a temporary government, which should 
jirovide for the apiiointmcnt by the President (subject to 
confirmation by the Senate) of a goveinor and such othei 
officers as the general administration of the island might 
require , and that for legislative purposes iijKm sub]ects of 
a local nature a legislative council, composed partly of 
Porto Bicans and partly of citizens of the United States, 
should be nominated In the municipalities and other 
local subdivisions he recommended that the print ijde of 
local self government bo applied at ont e, so as to enable 
“the intelligent citizens ot the island to participate m 
their own government, and to loam by })ractical ex|K.rienco 
the duties and requirements of a self ton tamed and self 
governing people ” Wlien the House Bill, providing 
revenues for Porto Tlico, reached the Senate, an amend 
ment providing for a government of Porto Ilieo was 
apjiended thereto Tlie Bill as amended then passed and 
became a law Under this Act the government of Porto 
Uico is vested iii the hands of a governor, to be appointed 
by the President of the United States The governor has 
absolute jKiwer to veto all Acts of the legisUture A 
legislative assembly, also provided, consists of an Fxecutive 
Council and a House of Delegates The Executive (Council 
comprises the Isl ind Secretary, Attoriuj Ceneral, IVeasurer, 
Auditor, and Commissioners of the Interior and Education, 
none of whom nee<l be citizens of the island, and live other 
persons to lie appointed by the IVesident, who shall be 
native inhabitants The House of Delegates is to consist 
of five mtinbers from each of the seven distrnts of the 
island ’J his kgislature is given no authority which the 
governor has not the power to veto , uid all pow( r whatso 
ever over tho local questions of franchises, rights, provisions, 
or conc( ssions is left solely in the hands of the non lesident 
Executive (^ouncil and governor The ultimate ludicial 
power is vested in the Supreme Court, to be composed of 
a Chief Justice, Assoeiate Tustiees, and a Marsh il, to b( 
apiiointod by the President, who neid not be residents of 
the island Minor judicial matters remain vested in the 
courts and tribunals aheady established The isUnd is 
elevated into a judicial district, to be called the District of 
Porto Buo Ihe j)k vdings of tho court must be conducted 
in the English language, and appeals may be taken to the 
Sujireme Court of tho United States A Commission was 
also constituted to revise the laws of Porto Bico, to consist 
of three members, one of whom shall bo a native citizen 
Each commissioner is to receive $5000 j>er annum, to be 
paid out of tho treasury of Poito liico, together with an 
allowance for necessary clerks and other assistance The 
Act did not give Porto Rico a tern tonal delegate to 
Congress, as has heretofore been provided in the case 
of new territorial organizations , but the island is allowed 
a resident commissioner at Washington, who is to receive 
$5000 jier annum The Act leaves no substantive author 
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it> whatevii in tlu> hands of the peo]>k of the island, iiid 
does not give them Ameiiean eiti/tnship lindei tlu law, 
fuitheimoic, ill administration olluials maj be VmoiK ins, 
with the t vtojition of llm live natiro iiKinbois of the Couiii il 
anti the thirt) hve membeis ot the House of Deh gati s 'I he 
form of goiennment gieatly le’sembks that of the British 
Crown Colony of lainaKa 

On 1st May 1900 Mi Chailes A Allen, viho If id Ivetn 
ajipointed the hrst Amen nan (Uil ggicrnor of Porto lll^o, 
was installed in olhce at »Saii Iiuin Undir his adminis 
tiation the is] ind became |K.a((ful, and prosj>eiity was 
attained through the itiiioval of dutas bj tvtiutive jiro 
clamation of I'nsident MeKiiilej 

Autiioi itils —(1) Popular and Descriptive 0\ei tliuf luuuhtd 
titles aio givou ot aitu Its on Poito Rn i> in 1]jo ( innvhttiie huhi 
ot 1898 and 1899 Of tins diaiacttr tlu tollo\Mng bool s ait the 
lust RtiniNsoN, A G 7h Porto Kico of Jodaii Stnbiuis 
Now \oik 1899 — Hamvi, M A J orlo 1 no and Ho // * t Ind oh 
New Yoik 1899 — Olil U I A 1 uerto Kao and tK Jt\oxn<eK 
Appleton, N(w \ork, 1899 — Dinwinnii 1 mito Uuo 

Ilar|Hi8 Ntw \oik 1899 —Hiii Koi i 9 ( uln and Joito 

Kteo with the othir Jdandn of the If < i Jndon 2ntl nlition 
tuitniy Conq>anv Ni w oik, 1899 (2) Scientillo Books Fishes 

Slo Hepoils ot the U S Fisli Coinniission, 1899, 1900 — AVnsoN 
H M “AVatd Supply and Iiiigation US fjologual Sniitj 
Hulktm 1900 — IIiii,Roin T ami Nitzk H B ( ‘Mimial 
Rtsoimts 9v\ciitieth Annua] Report U S C tolo^^ieal Suivtv — 
Iliri Rout J ‘ The tonst Conditions of Poito Rito, US 
Dcpaitnuiit of Agri(n]tur( , JM99 Climatolog^y Rtjuuts and 
Built tins U S Wtatlur Buieaii Topography Ilrri Roni T 
National (Vograjihic ^fnffaz^ve Maitli 1899 and ^coih h (to 
graph teal Maffauve 1899 Economic and Statistical Papers 
Rejiorta of U S Wai Tieasnry and Agiuultnial Deparinunts 
1899 — Ilin Rom T ^ alne of Porto Ru o Thr J orunij lime 
1899 — Ri port of Porto Rif an C tiiRUH US ^\al 1)< j)artnicnt 1900 
Qovemment Sff drliatfs in ConqrrHHwnal Kecoid Dttendffr ]899 
January-May 1900 — Reports o! Insular l)oj>artniont Wasliingtoii, 
1901-1902 (ll 1 JI t I A ) 

PortOV6llOr0y a town and sumiiut rcsoit of tho 
province of Genoa, Liguria, Ttilj, at the southern ex 
treniity of the jiemnsuli which juotects the Gulf of 
Sjio/ia on the west, 7 miles south of Sju/ia It still 
retains jiortions of the fortress and v\ ills with v\ huh it 
VI as provided by the Genoese in 1111, also of the eliunh 
ofStPitei (1118, destroyed by the Arigoiitse in 1491), 
vvhuh IS lejmtcd to oedipj the site of a tem])h ot Venus 
(whcnee ^ incri^ Ihe parish ehuu h dates from 

1139 Hcio IS tho cive in which Loul Byion was 
insjniod to v\Tite The Cotnair To the north of the 
towns 18 the V irignano lazaretto, where G iribakli was 
impiisoned in 1800 ind 18G7 Marble and building 
stone aie (juarrud, and oysteis are caught rojmlation, 
about 4000 

POrtrAiturOa — The caihest athmjds at individual 
jiortraituro are found in tin eidolon ind mummy lasis of 
the ancient Fgyjdi ins but then jiiiiiting never went 
beyond convention il rejuesentation — mere outlines filled 
in with a Hat tint of colour In Greece jiortraiture prob 
ably had its origin in skiagraphy oi shadow punting 
The story of tlu Greek maiehn traeing the sliadow of 
hei departing lovci on the will jioints to this The art 
dt vtlojH d rapully In 403 B c , ]\)lygiiotus, one of tlie hrst 
Greek painteis ef distinction, iiitioduced individual j)or 
traituif 111 the deeorition of public buildings, and Ajidles 
DC illy a century Iibr showeel so much genius in lendiring 
charaetirand cxjiression, that Alexander the Gieat qi 
pointed him “jiortiait painter in oidiiiary,” and issiud an 
edict forbidding any one else to produce jnetoiial re pro 
sentatioris of his majesty Rimilar edicts were issued in 
favour of the sculptor Lysippus anel Pyrgote k s tlie ge ni 
engraver No works of the Greek painters survive, but 
the fite of two portraits by Apelles, whuh were in the 
possession of the Emperor Claudius (a d 41-54) is known, 
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tilt heads having l)tcn iiaintcd out to make room for the 
ftaturts of the divine Augustus ! 

After the time of Alexander (100 Bc) Greek art 
rapidly deteriorated There is, jierhaps, nothing in the 
history of hum in intelligence to compare with the dazzling 
swiftness of its devclojjinent or the rajudity of its decline 
War wis f(»lIowtd by jiillage and devastation, and vie 
UiriouH Pom in ganrals, men depndators and plunderers, 
trowdtd Horin with the stolen treasures of Greece, with 
the rtsult that Greek art and Greek influence soon made 
tlumselves felt m the imperial (ity, and for generations its 
artists were almost exclusively (ireeks, chiefly jxirtrait 
painters and di corators The liomans jxissessed no innate 
aptitmh lor art, and lathor despised it as a pursuit little 
heioming tin dignity of a citizen Although lacking in 
a[)preeiati<)n of tlu higher conditions of art, they had from 
Ciirly tim( s di eorated tlu ir atria with cfiigies -—originally 
wax moulds— of the (ountenanets of their ancestors 
Tilts jinmitive “waxworks” ultimattly develoiied into 
porti lit busts, ofu 11 vivid and faithful, the only branch 
of ait m which Jlomt ochievid ixttlhme 

With the invasion of tlu Northern baibarians and the 
fall of tlie tm}nr( ( rnueo Uomin art ended In tlu follow 
mg ct ntui It s Christianity gradually bt came the dominant 
n ligion, but its ascitie temper (ould not find expression 
in tlu old aitistu forms Insttad of joy in tlu ideals 
of bodily p rfection, camt a loathing of the body and 
its btauty, and irtists were tlasstd among “persons of 
mi(|UitouK o(cu]>ations ” lief on the Oth century these 
pitjiidiies had relaxed, and imagts and pictures again 
lamt into gi neral favour for nligious uses In the 
Hth lud *)tli fditunes tlu uonoelasts commtnctd their 
systi iiiatu dustruetioii, and it was not till the Renaissance 
in tlu I ith (tntury that art Ixgui again to live Tlu 
gnatuvival bi ought with it a clostr observation of the 
facts of natUK and a growing sense of beauty, ind tlu 
works of CiHubm ana Giouoo [irepirtd the way for those 
ol liino//o Go/zoli, Glurlanduo and the long Imi of 
iiustiis who raistd Italian art to sueli a height lu the 
K)th and Ibth (tntiirus Although the works of tlu 
eai ly pamt( rs of the Renaissanee wen mostlj devote el to 
tlu expression of the elogmas of the C^hurch, the growing 
le»ve anel stiuly eif natiiie led theun, as opportunity afioulc el, 
te) introdiue poi traits of living contemjioianes into their 
sacrenl pie tuns Gozzeih (11 JO 1498) and Ghirlandaio 
(1 119-1494) began the praetiee, fediowed by neaily all the 
olel and gieat jiainteirs, of intreiducing portraiture int 4 > 
then woiks Gliiilanelaio espeeuilly tilling some of his 
gnat fieseo e ompe)sitiems with the temiis anel featuies of 
the living men and women of Floreuee, members of the 
Tennabuoni, Mediei aiul either gnat families Acute 
mss of observatiem was innate in the race liy degrees 
it manifested itself in a marvellous subtlety in the render 
mg e)f melivulual eharaete^r, m the) yioitrayal of individual 
mon anel weirnon, anel a school of ]>ortraituro was eievelo|)ed 
(f whieh Titian bexame the crowning glor> This great 
Venetian puntoi, by universal consent reckoned one of 
tlu masteis eif portnutuu, has handed down to us the 
luaturos e)t many of the greatest historical and literary 
p isoniges ot his time — bmp ror, ro]>e, King, Doge —all 
sat b) tuiii to him and loaeleel luin with honours The 
names ed lielliui, RattaGle, Tmtont, Veronese, and Moroni 
e>f Bel game) oeeur anieing those of the great Italian yiortrait 
iximtcis ed the 15th anel Ibth centuries The last named, 
seime of whose finest weirks are now in England, was 
highly praised by Titian 

A love of ugliness e liaracterizts the artists of the early 
German anel blemish sdioeils, anel most of the' portraits 
preiductel by them previous to Holbein’s time suffer from 
this uiuse Seheingautr, Durtr, and Lucas Cranach are 


never agreeable or pleasant, howevel^ Interesting in other 
respects Durer, the typical German artist, the dreamer 
of dreams, the theorist, the thinker, the writer, was less 
fitted by nature for a portrait painter than Holbein, who, 
with a keen sense of nature’s subtle beauty, was a far 
greater jiainter although a less powerful personality Ho 
produced many fine works in other branches, but it is as 
a portrait painter that Holbein is chiefly known, and his 
highest claims to fame will rest on his marvellous achieve 
m^nts in that branch of art He first cam to England 
in 1526, bringing with him letters of introduction from 
Erasmus Sir Thomas More received him as his guest, 
and during his stay he painted More’s and Archbishop 
Warham’s ix)rtiaits In 1532 he was agam m London, 
where till his death in 1543 he spent much of his time 
He was largely employed by the German merchants of the 
Steelyard and many Englishmen of note, and afterwards 
by Henry VIII , by whom he was taken into permanent 
service with a pension As a portrait painter Holbein 
18 remarkable not only for his keen insight into the 
character of his sitters, but for the beauty and delicacy 
of hiH drawing As colourist he may be judged by an 
admirable example of his work, “The Ambassadois,” in 
the National Gallery in London Many of his drawings 
ap|)ear to have been made as preliminary studies for his 
portraits 

In Handers, Jan van Eyck (1390-1140), his brother 
Hubert, Qiiintm Matsys, Memlinc, and other artists of 
the 1 6th century, occasionally practised portraiture The 
picture of Jean Ainollini and his wife, in the National 
Gallery, London, is a remarkable sample of the first named 
artist, and the small lialf length of young Martin van 
Nieiimenhoven, m the Hospital of St John at Bruges, of 
the last named Nearly a century later the names of 
Antony Mor (or Moro), Rubens, and van Dyck appear 
Rul)ens, although not primarily a painter of portraits, 
achieved no small distinction in that way, being much 
employed by royalty (Maria do Mediei, Philip IV , and the 
English Chailes I among the number) His services weie 
also in lequest as ambassador or diplomatist, and thrice at 
least ho was sent on missions of that nature His personal 
energy and industry weie enormous, but a large proportion 
of the work attributed to him was jiainted liy ])U]>ils, of 
whom van Dyck was one of the most celebrated Van Dyck 
(1599-1641) early acquired a high reputation as a ])ortrait 
paintei In 1632 he was invited to England by Charles I , 
and settled there for the remainder of his life He was 
knighted by Charles, and granted a pension of £200 a 
year, with the title of painter to his majesty Many of van 
Dyck’s ])ortrait8, especially those of his early and middle 
periods, are unsurpassed in their freshness, force, and 
vigour of handling Ho is a master among masters 
England possesses many of his works, especially of his 
later period To van Dyck we owe much of our know 
lodge of what Charles I and those about him were like 
A routine practice, luxurious living, failing health, and 
the employment of assistants, told upon his work, which 
latterly lost much of its early charm 

In Holland, in the 17th century, portraiture reached a 
high standard A reaction had set in against Italian 
influence and extreme faithfulness and literal resemblance 
became the prevailing fashion The large portrait pictures 
of the members of guilds and corporations, so frequently 
met with in Holland, are characteristically Dutch The 
earliest v^orks of the kind are generally rows of portraits 
ranged in double or single lines, without much attempt 
at grouping or composition Later, in the hands of 
jiainters like Rembrandt, Frans Hals, and van der Heist, 
these pictures of civic guards, hospital regents, and 
masters of guilds assumed a very different cliaracter, and 
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are among the very finest works produced by the Dutch 
|)ortrait painters of the 17 th century They may be 
termed “subscription portraits,” — each member of the 
guild who desired a pl^ on the canvas agreeing, before 
the commission was given, to i>ay, according to a graduated 
scale, his share of the cost Among the most famous 
examples of this class of portraits are “The Anatomy 
Lesson,” “The March-out of Captain Banning Kock and 
his Company” (erroneously called “The Night Watch ”), 
and “ The Five Syndics of the Cloth Workers’ Guild,” by 
Bembrandt The magnifacent portrait groups at Haarlem 
by Hals — the next greatest portrait painter of Holland 
after Rembrandt — and the “ Schuttersmaaltyd ” by van 
der Heist, in the Amsterdam Museum, which Reynolds 
considered “perhaps the first picture of portraits in the 
world,” must also bo mentioned 

Of the pictorial art of Spain previous to the 15th 
century, little, if any, survives Flemish example was 
long |)aramount, and Flemish painters were patronized in 
high places In the 16th century the names of native 
Spanish aitists begin to appear — Morales, Riliera, Zurbaran, 
a great though not a professed poi trait [mm ter , and in the 
last year of the century Velazquez was boin, the greatest 
of Spain’s artists, and one of the great portrait painters 
of the woild None, perhaps, has ever equalled him in 
keen insight into character, or in the swift magic of his 
brush Pliibp IV , Olivarez, and Innocent X live for us 
on his canvases His constantly varying, though generally 
extremely smijile, methods, explain to some extent the 
interest and charm his woiks iiossess for artists Depth 
of feeling and poetic miagination were, however, locking, 
as may be seen in his prosaic tieatment of such subjects as 
the “ Coronation of the Virgin,” the “ Mars,” and other 
kindred works in the Madrid Gallery Velazquez must be 
classed with those whose career has been prematurely cut 
short His works often show signs of haste and of the 
scanty leisure which the duties of his office of “ Aposen 
tador Mayor ” left him — duties which ended m the fatal 
journey to the Isle of Ilhe 

In France the most distinguished portrait painters of 
the 16th and 17th centuries Mere the Clouets^ Cousin, 
Vouet, Philippe do Champaigne, Rigaud, and Vanloo 
Ironch }X)rtraiture, long inffated and artificial, reached 
the height of j omposity in the reigns of Iaiuis XIV 
and XV, the epoch of which the towering wig is the 
symbol In the 18th and early pai;t of the 19th centuries 
occur the names of Boucher, Greuze, David, Gerard, and 
Ingres , but somehow the portraits of the French masters 
seldom attract and captivate in the same way as those of 
the Dutch and Italian painters 

Foreign artists were engaged for almost every imjiortant 
work in pamting in England down to th< days of Hir 
Joshua Reynolds and Gainsborough Henry VIII em 
ployed Holbein , Queen Mary, 8ir Antonio Moro , Eliza 
beth, Zucchero and Lucias de Heere , James I , van Sonier, 
Cornelius Janssens, and Daniel My tens, Charles I , Rubens, 
van Dyck, Mytens, Petitot, Honthorst, and others , and 
Charles II , Lely and Kneller, although there wore nativi 
artists of merit, among them Dobson, Walker, and Tame 
sone, a Scottish painter Puritan England and Presby 
terian Scotland did little to encourage the portrait paintci 
The attitude of the latter towards it may bo inferred from 
an entry in the diary of Sir Thomas Ho^ie, the Scottish 
Lord Advocate in 1638 “ This day, Friday, William 

Jamesone, painter (at the earnest desyr of my sone Mr 
Alexander) was sufferit to draw my pictur ” He does not 
even give the painter’s name correctly, although Jamesone 
at the time was a man of some note in Scotland At the 
commencement of the reign of George 1 , art in England 
had sunk to about the lowest ebb With the appearance 
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of William Hogarth (1697-1764) the English school of 
painting may be said to have commenced, and in Reynolds 
and Gainsborough it produced two portrait jiamtcrs whose 
works hold their own with those of the masttrs of the 16th 
and 17th cen tunes Both bir Joshua and Gainsborough 
arc seen at thiir best m portraits of women and childitn 
George Romney (1734-1802) shared with Reynolds and 
Gainsborough the jiatronage of tin wealthy and fashion 
able of his day Many of his female portraits ari of great 
lieauty For some unknown reason he never exhibited 
his works in the Royal Academy 

bir Henry Raeburn (1750—1823) was a native of Fdin 
burgh, and sj^ent most ot his life theu His ]>ortiaits are 
broad and cffcitivc in treatment, masturlj and swilt in 
execution, and often hnc in coloui He ]>aiiitcd nearly 
all the distinguished btotsmen of his tmu — Walter 
bcott, Adam bmith, BraxfK.ld, Robertson the historian, 
Dugald btewart, Boswell, Jeffrey, Pioftssor Wilson, and 
many of the leading noblemen, hinds, clergy, and tluir 
wives and daughters loi a considerable peiiod his ]»or 
traits weie little known out of btotland, but tiny art 
now much sought after, and fine examples ajiptanng in 
London salerooms bring remarkable prices Raeburn’s 
immediate successor in bcotland, J Vatson Goidon 
(1788-1864), also j)ainted many excellent jjortraits, 
chiefly of men A vcr> charat teristic oxani])le of his art 
at its best may be seen in his “Pro\ost of Peterhead ’ in 
the bcottish National Galltiy 

bir Ihonias Ijawituce (1769-1830) was the faiourite 
I nglish portrait painter of his time, and had an almost 
uni IV ailed cartel He had an immense practice, anil 
between the years 1787 and 1830 exhilntid ujjwards of 
three hundred portraits in the Royal Aeademj alone 
The Waterloo Gallery at Windsor eontams sonu of his 
best woik, chiefly painted in 1818-19, iiu hiding his 
j»ortraits of the Impel or Irancis, Pope Pius Vll , and 
Cardinal Qonsalvi He was loaded with honours, and 
died President of the Royal Academy 

Sir 1 F Millais (1829-1896), although most widelj 
known as a painter of figure subjects, achieved some of 
hiB greatest successes in ])Oitraiture, and no artist m recent 
times has appioached him as a painter of children His 
portraits of Mr Gladstone, bir James I’aget, bir Gilbert 
Qreenall, bimon I raser, J C Hook, and Mis Bisclioffsheim, 
to name only a few, are alone sufficient to give him a high 
plaeo iwnorig British })ortiait painters 

Flank Holl (1845-1888) fust eame into note as a 
jiortrciit painter in 1878, and duiing the subsequtnt nine 
years of his life he i)aintcd ujiwards ot one hnndied and 
ninety eight portraits, an aveiage of ovei twenty two a 
>car Ilie strain, however, proved too great for a 
naturally deheate eonstitution, and he died at the age of 
forty three — another instance of a biilhant career jirema 
turely eut short ' 

It 18 always a matter of eonsiderable difficulty to 
estimate the work of contemporary artists, for, owing to 
its nearness, it is apt to assume an importance which 
with the lapse of tune it loses, but the names of a few of 
the best portrait painters living in 1902 may be men 
tioried, including those of G F Watts {b 1820), to whom 
wc arc indebted for admirable portraits of many of the 
leading# men of the Victorian era in politics, sciciue, 
literature, theology, and art, Ordiardson (b 1835), like 
Millais more widely known as a jwiinter of figure subjects, 
but also admirable as a portrait jiamter , Sargent (b 1856), 
whose brilliant and vigorous characterization of his sitters 
leaves him without a rival , as well as Oulcss, bhannon, 
Fildts, Horkomor, and others, who have worthily earned 
on the best traditions of the art 

In France contemporary portraiture is ably represented 

b VII — 107 
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in tho works of Cdiolus Duran, Bonnat, and Benjamin 
Constant, and in Germany by Lenbach, who has handed 
down to |> 08 terity witJi uneompromising faithfulness the 
form and features of Prince Bismarck 

Of poitraiture in its dther developments little need be 
said Miniature [lainting, which grew out of tho work of 
the illiiniinatoi, apirears to have been always successfully 
piKtiscd in England The woiks of Hilliard, Isaac and 
looter Oliver, Samuel Cooper, Hoskins, Engleheart, Pinner, 
and (Jos way hold their own with the Ix^st of tho kind , but 
this ]>( iiitiful art, like that of the engraver, has been laigely 
supersr ded by photography and the “ processes” now m use 
It IS unnecessary to refer to the many uses of portraiture, 
but OIK r»f its ehiefost has been to transmit to posterity the 
loim and featuies of those who liavo played a part, worthy 
or othi rwise, in the past history of our race Of its value 
to the biogra[)her and historian, Carlyle, in a lett( r written 
in 18^)4, says, “In all my pool historical investigations it 
IS one of the most primary wants to jirocure a bodily 
likeness of the personage iiKjuired after , a good portrmty 
if such exists, failing that, even an indifferent, if sincere 
one, in short, am/ ri presentation, made by a faithful 
human creature, ol that fati and figure which Ae saw with 
his ey< s and which 1 tan never see with mine Often I 
have found tho jiortrait su]Kiior in real instruction to 
half a (lo/t n written biographies, or rather, I have found 
the portrait was as a small lighted candle, by which the 
biograjihios could for the first time be read, and some 
human interpretation bo made of them ” (a re ) 

Port Rlchmondi foimerly a village of lliehmond 
county, New York, USA, and since Ist January 1898 
a pait of IlKhmond boiough, one of tho five boroughs 
constituting Now Yoik city Jt is situated on the 

northern shore of Staten Island, in the southeast pait 
of tho state Population (1890), 6290 

PortrUOhi a seapoit town m tho extreme north of 
Co Antrim, Ireland It is very picturesquely situated, 
and IS on the Belfast and Northern Counties Rail 
way A fine now hotel and an excellent goll course arc 
the ( hiof now features, and the jilac o is much froquoutod 
both for golf and sea bathing It is also the centre for 
visitois to the Giant’s Causeway, with which it is con 
HOC ted by an electric rulway (see Ilec tricity Supplv, 
in, vol xwiii ) There is a thriving tiado in salmon 
Populition, about 2“)()0 

Port SaIcIi a seafiort town of Egy]it, at tho Modi 
lerruiem end of the Siio/ Canil Its prospoiity is bound 
up with tho trathc going thiough tho Canal , for statistics, 
tV.t see E( \ IT In 1891 it was connoeted with Israailia 
bj rulwij PopuUtion, 37,000 

PortSOA. See Portsmouth 

Portsmouth, a mumupal, county (1888), and 
pailiainciitaiy borough, scniport, naval station and arsenal 
ol hnglind, an aggugate of four towns, namely. Ports 
mouth, Portsea, Landpoit, and Southsca, in tho southwest 
ol the island of Poitsca, Tlanipshirc, opposite tho Isle of 
Wight, fiom which it is separated by Spithcad, 7^ miles by 
I 111 south west of London It is \ terminal station of the 
houdou and South ^\ c stc rn and of the London, IVighton, 
and South CNiast i iil\va>s There are about 20 churches 
Ihe new e lunch of St Marj’s or Kingston Church, with a 
towc i IbT feet high, was orec ted in 1889, at a cost of nearly 
L 90 000 Tw(nt> six board schools include 2 of higher 
grade, one of them (1896) cquijqKd with chemical and 
phj sical laboratorie s Thei i ire also schools for onginoer 
ing studemts and dockjarel ippi entices Public build 
mgs of moelern ereetion are the town hall (1890), cost 
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mg i. 140,000, and the Royal Hospital (1899) Close 
to the town hall is Victoria Park (15 acres), with a 
monument to Admiral Napier, on the north side of it 
13 the still unfinished Roman Catholic cathedral Whale 
Island, in Portsmouth harbour, has, by the continuous 
accretion of excavated mud, grown to nearly 90 acres 
in area, and is now covered with naval and military 
buildings It IS proposed to connect the island by a 
causeway with the mainland Between Portsmouth 
and Portsea is the gunwharf of 14 acres reclaimed 
from the haibour, the grand depfit for ordnance and 
ammunition, both for land and sea service, with an 
of about 40,000 stand of anus A floatmg 
bridge (1892), 100 feet in length of hull by 62 feet wide, 
with capacity for 1400 jiassengers, connects Portsmouth 
with Gosport There are now only seven barracks, in- 
cluding tho Marino Artillery Infantry barracks at Eastney, 
beyond Bouthsea, the Anglesea Imrracks having been 
absorbed by the extending dockyard On tho Gosiiort 
side of the harbour (see Gosport) are two barracks — 
making m all nine barracks An extension of 62 acres 
beyond tho Royal Dockyard was determined on by the 
Admiralty m 1897 for the erection of naval barracks 
to accommodate about 3000 men Portsmouth Dockyard 
covered an area of 294 acres — the total area planned out 
when the extension works were commenced in 1864 — 
by 1890 Binco then it has been further enlarged, and 
is now said to be the greatest dockyard in the world 
Down to August 1900 the extension works cost about 
2^ millions sterling Altogether the dockyaid comprises 
15 dry docks, 2 building slips, 60 acres of enclosed basins, 
18,400 feet of wharfage, and about 10 miles of railway, 
with iron foundry, gun mounting and boiler making stores, 
]oinery, most house, pump-house, block making machines, 
naval college, observatory, Admiralty house, official resi 
dencos , sheer, boat-house, south, and troopship jetties, &c 
The men omiiloyed in tho dockyard number about 9800 
(Bee also Do( kyards ) 

On tho noith dofonsivo works stretch nearly 7 miles along 
Portsdown Hill, with a total barrack accommodation for 3000 men 
On tho south tliero are vai lous forts On tho sea face of Gosport, 
again, tho lino of dohni o is eontinutd for two miles westwards along 
Stokos Hay to Browndoi^n Thtneo a lino ol 6 forts stutohes 
across tho marshy ground bot\ieoii tho Solent and Portsmouth 
harhoui On the oast side of tho harbour other foits take up tho 
flefoneo woiks of Poitsdowii Hill and continuo the defeiico south 
waids to IIilsui lines, 2800 yards long Tho south face of Portst* 
island IS deft nded by 4 works Thero are also forts on tho Islo of 
Wight and a lino of forts on shoals botwein St Htlens (Isle of 
Wight) and Portsmouth Tho shipping registered at the j>ort m 
18SS amounted to 202 vessels of 15,520 tons , in 1900, to 25J 
vessels of 13,639 tons 14,601 vessels of 1,524 939 tons, entered 
in 188S m 1900, 16,743, of 1,851 693 tons In 1888, 14,130 
vessels of 1,490 163 tons, cleared in 1900, 16,552, of 1,800 607 
tons The total foreign and colonial imports in 1888 were valued 
at Jt221 797 111 1900 £222 174 Tho total exports amounted to 
£121,022 m 1000 Two daily newspapers are issued Area of the 
miiiiKipal and ]>arli amentary horongiis whnh are coextensive, 
4320 acres Population (1881), 127,989 , (1891) 159, 2ol , (1901), 
189,122 

PortsmOUthi a nty of New Hampshire, USA, 
capital of Rockingham county, on a peninsula at tho 
mouth of the Piscataqua nvor, in the south-eastern part 
of tho state The city is irregularly laid out, divided 
into five wards, and supplied with water from springs 
by gravity Though a seajxirt and tho only one in the 
state, Portsmouth has practically no foreign commerce 
It has manufactures, largely of cotton goods and boots 
and shoos In 1900 there were 176 manufacturing estab 
hshraents, having a capital of $4,167,545, employing 
1 809 vv age earners, and turning out products valued at 
$4,81 1,138 Population (1890), 9827 , (1900), 10,637, of 
vs horn 2033 were foreign bom and 101 negroes 
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Portsmouth, a city of Ohio, USA, capital of 
Scioto county, on the Ohio iiver, at the mouth of the 
Scioto, in the southern part of the state, at an altitude of 
025 feet It has a level site on the Hood plain of tht 
river, partly enclosed by terraces, is divided into so\on 
wards, and derives its water supply from the rivei 
jmmpmg It has three railways, the Noifolk and estern, 
the Cincinnati, Portsmouth, and Virginia, and the Balti 
more and Ohio South Western, which, with boats on the 
river, give the city a large trade It has also extiCnsive 
manufactures, consisting in great jiart of iron and steel 
goods, boots and shoes, lumber, and flour In 1900 its 
284 manufacturing establishments had a total cajntal of 
$4, 1 1 3, 7 00, and employed 4586 hands Their products were 
valued at $7,532,976 Population (1890), 12, 194 , (1900), 
17,870, of whom 1064 were foreign born and 947 negroes 

Portsmouth, a city and seaport of Virginia, 
U B A Though within the limits of Norfolk county, 
it 18 not subject to county government It is situated 
at the mouth of the Elizabeth river, opjxisite Norfolk, in 
the south eastern part of the state It is irregularly laid 
out on a level site, and is divided into five wards It 
shares Norfolk harbour with the city of Norfolk, and has 


some commerce by sea It is tra\er8ed by five railways, 
the Atlantic and I)an\ille, the Atlantic Coast Line, the 
Chesapeaki and Ohio, the New \ork, Philadcli)hia, and 
Norfolk, ind the Seaboard Air Line Jt contains tlio 
works of the last named line In 1900 there were 101 
mamifac tilling establishments, employing 1151 hinds 
Po]>ulation (1S90), 11,268, (1000), 17,127, of whom 710 
weie foreign born and 5625 negroes 

Port TownSOnd, a city and seapoit of Wash 
ington, U B A , capitil of Icflcrson ounty, at the north 
eastern ixnnt of tht Oljrnjnc ptnmsula, in tht north 
western jiart td the state It is at the entrance to 
Puget Bound, and, as a oominanduig }>oint, has been 
fortified by the United States, which has also established 
there a quarantine station and a maiiiie hospital The 
city 18 well laid out, with a wattr sujiply by graMtj fioin 
Little Quilcene ii\ti It has regular lints of steiniers 
to Sound ix>rts and to Victoria, and is tht tcniimiis of 
the Port Townsend Boutliern llailroad It is in a lumber 
region, and its industries consist largely in the sawing and 
manufacture of lumber Population (1880) 917 , (1890), 
4558, (1900), 3443, of whom 1042 wore foreign born aucl 
218 coloured 
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I GeOGEAPHY and SlAlISTKS 

P ORTUGAL, one of the two constituent kingdoms of 
the Ibeiian Peninsula, lies to the west of Spain, and 
IS washed by the Atlantic for a distance of 473 miles out of 
a total frontier line of 1075 miles It is the most westerly 
country of the continent of Europe 

Oroqraphy — Portugal embraces throe mountain systems 
(1) the Transmontane, embracing the ringes which he 
north of the Douro and stietch through the provinces of 
Minho, Traz os Montes, and a small part of Douro , (2) 
the Bcirene, comprising the ranges of the two provinces 
Beira and the province of Douro, lying between the riveis 
Douro and Tagus , (3) the Trans Tagme, or the ranges 
which he south of the Tagus To the Transmontane system 
belong the following ranges Peneda (4728 feet), forming 
the watershed between the rivers Minho and Lima , Gerez 
(4817 feet), which rises like a gigantic wall between the 
Lima and the Homom, and sends off a spur known os the 
Amarella, Oural, and Nora, parting the Homcm from the 
Cavado , and Cabreira (4196 feet) which gives birth to the 
Ave, and separitos the basin of the Cavado from that of 
the Tamega These three mam ranges belong to the pro 
Mnce of Minho In the proMiico of Iraz os Montes these 
ranges occur Larouro (5184 feet), which continues the 
Serra do (3crc7, and gives birth to the river Cavado , 
Padr(^lla (3776 feet), Villarelho (3668 feet), and Mario 
(4666 feet), forming an enormous mnmf between the rners 
Tamega Tua, and Douro and Nogueira (4131 feet) and 
Bornes (39 ii feet), separating the basins of the Tua and 
the Babor To the Bcirene svst.em belong the following 
chains Montcinuro (4557 feet), between the Douro and 
its left hand tributary the Paiva , Gralhcura (3681 feet), 
separating the Paiva from the Vouga, and continued south 
by the Serra do Caramullo (3511 feet), parting the basins 
of the Vouga and Dao , and Lapa (3330 feet), lying to the 
north east of the lasUnaraed, and giving rise to the Tavora 
and Paiva (tributaries of the Douro), tlie Vouga, and the 
Dao All these lie north of the Mondego , south of this 
river come the loftiest ranges in the kingdom, still belong 
ing to the same system, namely, the Serra da Estrella 
(6539 feet), and Louza (3944 feet), between the Mondego 


and the Zozero , Mesas (3465 feet), the watershed between 
thej Coa and the Zczere , and Guardunha (4016 fttt) and 
Morulal (3547 feet), separating the Ztzeie from the Ponsul 
and Ocreza, nght hand tn butanes of the Tagus The con 
stituent ranges of the Trans Tagint syste m are the Serra 
da Arrabida (1617 feet), between Cxpe Lspiehel and 
Setubal , Sao Mimede (3363 feet), m Portalegre , Ossa 
(2129 feet), Monfurado (1378 feet), and Mendio (1312 
feet), fonnmg the high ground between the Borraia, Sado, 
and Guadiana Finally, in the i)ro\mee of Algarvi, in 
the south, a senes of low ranges — Alcana do Ciime (1716 
feet), Malhao (1887 feet), Mesquita, Monehique (with the 
summit of Foya, 2963 feet), and Ji.spiiiha<jo de C^fto — 
stretch from east to west, and terminate in Cape St Vin 
cent Plains and le’vel exj)anscs are e omj>arativcly few, 
the most notable l)eing the veiqa» of C3ja\es and Valeria, 
in the north, the campon of the valley of the lagiis, the 
hatjcas of the coast in Ale mte ]o, the^ camjm of Be]a, tlio 
baixas of the Sorraia, and the^ campoi^ of A\iz I e) the se may 
bo added the high jdain \ krieiwn as the nmas of Mogadoure>, 
m Tra/ os Montes, and tlie cimaR of Oiircm, east of the 
Tagus 

Geoloffv — Neaily e\cry geologieal formation is repre 
sente d m the strueture of Poitugal The distiict of Minho, 
m the extreme jiorth, is almost entirely built up of gianites, 
amongst them being gianite with white mica and granite 
with Mack mica m the vilky of the Ca\ado, and porphy 
ritic granite extending fre)m the Minho to the Sena do 
Marao, and thence passing o\ei into tlie district of Tra7-os 
Montes Between the gianites, on the north and south, 
he embedded strata of crystalline and Siluiian se lusts, m 
the middle The Berra de Padre^lla is formed of raniifica 
tions of the Transmontane granites In Beira Baixa (jiro 
Vince 7 granite 8, irregularly intermingled with schists, com 
posej the great mass of the Berra da Estrella Tuiassie 
formations predominate in the province of Lstrcniadnra, 
constituting the bulk of the Berra do Bouro, the Berra de 
Penella, the Serra de Siee'), and the sontli face of the Serra 
do (hiitri, as well as the peninsula of Penidic South of 
Torres Vedras, between the Tagus and the coast, Cretaee^ous 
rocks prevail, and along a line drawn from Leina to Aveiro 
they are overlain by a Tertiary dejxisit In Alemtejo, 
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although the granite reappears, the greater part of the 
province consists of schists accomjjanied by crystalline 
limestones In the southernmost province of Algarve, 
Cretaceous, Jurassic, and Tjriassic rocks are all represented 
Basalt IS encountered near Lisbon, and between that city 
and Alhandra, Tertiary foimafions 

Chmate MtttoiologKal observations aie taken at eleven 
HtatioiiH riiose witli the lowest iiieau teiuiMjrature aie on the 
Serni <la F Au 11a (44 7 F ), at Montakgre (4S a ), and at Guarda 
('>() a ) , those with the highest moan are Lagos (63 5 ), Camfio 
Maior (60 9 ) Lvora (61 9 ), and Lisbon (60 6 ) The greatest 
(Inly variations have been registered at Cairi|io Maior (22 8 ) and 
I vora (18 5), and the least at Lisbon (12 6 ) and on tin Sorra da 
I^HtH 11a (114) The greatest humidity is at Guarda, the smallest 
at ( ainpo Maior , and the heaviest rainfall ociuis on the Serra da 
Fstnlla and at Vi/cu, O^ioito, and Montalegie and the smallest 
at bigo , ( am })0 Maior, and Moiuorvo 
Area ai\d Population — Partioulars of the area and population in 
1890 and 1900 together with the density in the latter year are 
given in the following table — 
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During the period 1878 to 1890 the increase ikji tent was 85 
and between 1S90 and 1900, 7 5 per cent In 1890 there were 
41,329 snb|ects of loKign (ountries in Portugal and at the same 
date 3 067 408 of the population (1,607,209 males and 1 600 1 19 
females) weie unniairied and 1 669,874 weio married and theie 
were 91 198 widowers and 218 249 widows The lollowing table 
shows the movement of the population in continuital Portugal and 
the Azores and Madoiia in 1890 and 1896 — 
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Thus the natuial iiureaso in 1896 was 38,184, or at the Vate of 
7 63 per thousand ot the 1S90 population Fmigration is still 
relatively heavy In 1890 tin re wtre 29 421 emigiants , in 1896 
(an extoptional yiai) 11 746, in 1S08 23 610 Of the last 
number 21 422 or luoie than 91 per ctnt w on t to America Brazil 
being the destination of jirai tiially all 1854 or nearly 8 jior cent , 
were bound for Alrita Irom 15 to 20 per cent ot the emigrants 
art from tlio Azores and Madena Only about one fifth are females 
Ooieniment — Various modihcations haie been made in the con 
stitution of the two Houses of Parliament since 1886 Until that 
year certain members sat in the House of Peers by hereditary 
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right It was then decided, howerer, that such nghts should 
cease, excejit in the case of pnnees of the royal blood, with those ot 
the members who then hola them, and that when all the lieredit 
ary peerages had thus lapsed, the House should be oomposed 
ot the princes of the royal blood, the twelve bishops of the con 
tiuental dioceses, a hundred legislative peel's apjioiuted by the king 
tor life, and hfty elected eveiy new Parliament by the deputies ol 
the Ijowcr House A further modification was decided on in 1895, 
when the number of life jicers was reduced to ninety and the 
elective branch was abolished Tiie House of Deputies was recon 
stitutod in 1899, when ail citizens 21 years of age who could 
read and write, or who paid taxes to the value ot 500 reis (except 
non commissioned soldiers. Government workmen domestic 
servants Ac ), were declared quahhed electois The House is 
composed of 145 deputies — six fiom Lisbon, three from Oporto, one 
from each of 129 other electoral distiicts into which the mainland, 
the Azores, and Madeira are divided and seven fiom the colonies 
Both hie iioers and deputies must possess certain qualifu ations 
Beside s the courts of ai)peal at Lisbon and Oporto there is a third 
at Ponta Delgada (A/ores) About 17,600 persons, of whom some 20 
poi cent are women, are on an average, annually convicted of ciimc, 
the pro|>ortion of convictions thus being about 1 in 400 inhabitants 

Jleltqion — Not only is Roman Catholicism the State religion ot 
Portugal but it is professed by nearly all the inhabitants , Pio 
testants do not number moie than 500 The total income of the 
upper hierarchy of the Chnreli is estimated to be about 2,70,000 ^ 

kduerUton — The law making primary education compulsory, 
provided tlieie i)e a s( hool within a mile, is not stringently cufoiccd, 
and 111 1890, ncaily 50 years after the jiassing of the Act, 79 2 pci 
c ent of tlic total nopulation could not read In the same ycir 
the (liildi(.n attcnuing primary s( hooN foimed less tlian 1 in 20 
of the }>o])ulation tbcic weie 6349 piimaiy schools (4864 public) 
with 237,78 4 scholars (162,707 boys and 86,07b giils) In 1357 
communes theio were no prmiaiy schools Ly 1890, however 
619 additional public primaiy schools had been established The 
system ol secondary eciiication was imnroved and set uiion a sound 
basis 111 1894 Now state lyeoums nave been establislied sime 
1885 at Amarantc, Guimar/los, and Lamego, and these, with the 
distric t lyooums were attended in 1898 by 3976 pupils Piivate 
secondary schools alfording a general education aio numerous, and 
there aie 18 theological sommanos, with (1897) 2262 pujnls 
leehmcal and commercial schools u urn lx r about 30 and edmate 
over 4000 scholais while special mention may be made of a college 
loi those who intend to go into the army Uiidci the head of 
secondary eilucation, also notiti may bo taken ol the ineiease in 
the iinmboi of trainiuL col legos for primary school tcaclurs and ol 
the pilot schools ostablisheu at Lisbon Oporto, Faro and Ponta 
Delgada (Azores) In addition to tlie institutions for highei 
education mentioned in the ninth edition ot this woik, there arc 
militaiy and naval colleges a high school of letters a second 
St hool of tine arts (at Oporto), aiirl a conservatorio at Lisbon tor 
music and dramatic art At the University of Coimbia theie 
weie 1429 students in 1900 Acc ording to the Budget of 1898-99 
the total (»oveiiiment expenditure on education in that year was 
ovei 4282 200, of wliicli about £20,260 was expendc*d tlirough 
the War ami Marine ministries 

In 1891 the linancial condition of the kingdom had become so 
serious that the public debt had to bo rcoiganiztd A marked 
improvement was subsequently obseivcd While the 
lovcnue iiici eased very considerably the expenditure 
had not up to 1901 grown to any anprcciablo extent and though it 
always exceeded the revenue, the ciefieits wcie much smallei than 
was tormerly the case In 1891-92 the revenue was £8 587,380 
and the exjHmiliture £12 210 460 Between then and 1901 the 
woist tinancial year was 1896-97 when the n venue had increased 
to £11 287 965 and the expenditure stood at £12,946,820 The 
Budget estimates tor 1900-01 weie as follows — 


Ucv enue 

F xpenditurc 

Direct taxes £2,722 O-^O 

Indirect taxes 5, 498 680 

Additional taxes 244,155 

Rcgistiation and 
stamps 1,223,566 

Receipts d ordre 974, 0 1 5 

National projicity 
and sundiies 779 320 

( onsolidated debt £4,434 243 

I OSS on exchange 111,111 

Sums voted for the 
several mimstiies 4,986,296 
Civil list Cortes 
and vanous 2,172,212 

Deiiosit and Con 
signrnent Office 16 408 

Total ordinary £11,441,806 
Extraordinary 255,655 

Total ordinary £11,719,270 
Extraordmarj 469 384 

ToUl £11,697,360 

Total £12,188,664 


^ Tliioiighout this article 4} milreis (thousand reis) has been taken 
as the equivalent of one pound sterling 
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rims the deficit on the Budget of 1900-01 was only a little over 
half a million sterling, oomx^rod with more than dj milhous m 
1891-92 and more than 1^ imllion in 1896-97 The outstanding 
debt in 1899 was estimated to be — 

lotal external £62,901,275 

Internal, 3 per cent (quoted m London) 68 951 812 
lotal £121,853,087 

Also outstanding — 

Internal, at 4 and 4^ per cent £6,143,426 

£2,318,819 of the external debt and £27,579,440 of the in 
ternal debt— total, £29,898,265— was stated to be in the hands 
of Government The floating debt m 1899 amounted to 
£9 738,350 

The Portuguese army is maintained at its normal strength partly 
by conscniition, the chief law regulating it lieing that of 1887 as 
variously modihed in subsequent years The Coites 
DeUttce number of conscripts to bo enrolled in each 

year (m 1899, 16,500 lor the aimy, 200 for the navy), and with 
certain exceptions all men over 21 years of age are liable lor service 
— 3 years in the legular army, 5 years in tlic first icserve, and 7 
years in the second reserve In tune of peace the ettettivo foice 
of the regular ai ray is 1723 ofhceis, 29,703 men, 5404 horses and 
mules and 144 guns , that of the reserve tioops is 81 ofliters and 
297 men, making the total number of ofiiceis 1804 and of men 
30 000 In time of war the regular army has an effective foice of 
2029 officers, 82,841 men, 10,736 horses and mules, and 216 guns 
while the reserve foiccs can muster 1417 officers, 62,700 men, 5113 
hoises and mules, and 9b guns, making a total effeetivo foice of 
3476 ofhoers, 145,639 nnn, 15,849 horses and mules, and 312 guns 
In time of war, also the miinicijial guaids, numbering 80 ofliceis 
and 2176 men, and the fisial guards, numbeimg 136 ofheers 
and 5619 men, may be incoi ])orated in the army The Portugucst 
navy is being gradually increased, and in 1901 consisted of 1 
arniouied vessel, 5 j)rotocted cruisers, 8 third class cruiseis, 21 
gunboats, 2 destroyeis, 4 tor|Kdo boats, 21 river gunboats, 6 
steamers and 4 training sliixjs Tlie whole fleet was manned by 
about 5000 men 

Minerah —Coal is scarce, and owing to that fact and to the 
lack of oheafj transport the mines still remain to a large ox 
tent umvorked In 1899 the primipal products weio 
coj)per ore (366,680 tons, value £212 698), anthracite 
lignite (10,942 tons, value £10,178) , had oic 
auMtry (iggo tons value £8411) and iron ore (11,169 tons, 
value £7066) Iho market value of the total output was 
£285,887 

AgrictUiure — In spite of the great improvement in roads and in 
agricultural training and agucultural machinery during the last 
quaiter of the 19th century, it is estimated that fiom 6 millions to 

10 millions of acres of laud aio still uncultivated, notably large 
tracts in Alomtejo and Tra/ os Montes and m the higher paits of 
the mountains Owing to this fact, tlio very large jiropoition of 
45 8 pir cent of the country is classed os “waste” in the rctuins 
Notwithstanding this more than 65 per rent of the population 
are agricultural, and agnrultural products constitute more than 
60 pel cent of the exjjorts But Portuguese agriculture is not in 
a flourishing condition Wages liave nominally increased, hut the 
effects, so far as tlie workers aie concerned, liave been iieutrah/od 
by the high protective duties Other rotaidmg influences are the 
lack of education, ignoiamo of modem methods of agriculture, 
and a slowness to adopt modern machinery , those aie all in 
addition to the hamx>ering conditions of In avy landed mortgages 
and scarce and dear capital The branches of agriculture in which 
there is the greatest amount of energy and enterprise are wine 
growing, the production of fruit and vegetables (especially in the 
south), and cattle bmeding Olive trees abound and largo quan 
titles of oil are manufactured, though in an unscicntifu way The 
country may be divided into four agricultural divisions (i ) the 
north, producing millet and other cereals and cattle (ii ) the 
centre producing millet, wheat and rice , (in ) the south, pro 
ducing wheat and pigs , and (iv ) the mountainous regions, in 
which rye is the chief crop and the breeding of live stock the 
chief occupation In dnisions (i ) and (in ) large estates are the 
rule small estates in divisions (n ) and (iv ) Of the whole area 
of the country, 26 7 x>er cent is pasture and fldlow 12 6 per c» nt 
under cereals , 7 2 per cent under fruit trees , 2 9 pci cent under 
forests , 2 7 per cent, under pulse and other crops , and 2 2 i»er 
cent under vineyards, all those are^is forming the 54 2 per cent 
of the country not returned as waste The averagi annual yield of 
cereals is estimated as follows wheat, 5 670,900 bushels millet 

11 729,550 bushels , rye, 4 678 850 bushels , barley, 2,093,800 
bushels , and oats, 797,500 bushels The yield of potatoes a\cr 
ages 120,108 tons annually, and of beans, 18,108 tons Wine 
however, though vineyards cover a relatively small area, is still 
the most important product Attempts have been made to find 
foreign markets for the great quantity of light cheap wine which 
has always been mode in Portugal, for since 1886 greater care has 
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bten given to the manufacture, so as to produce good sound wmo 
of the natuie of ilartt and hoik In 1900, while 6,057,000 
gallons of port wine and 576 450 gallons ol Madeita were ex 
ported, the export oi the lighter Portuguese wines amomited to 
11,597,200 gallons In 1892 the jiroduco amounted to 79 336,360 
gallons valued at £3,495,150 by 1898 the figures liad in 
cicasod to 93,399,537 gallons and the value to £4,169,692 All 
live stock numbeud 5,786,610 in 1898, and was \aluod at 
£9,456 100 

Jfi'ihtrics — In ]S98 the fisheries yielded fish estimated to bo 
Worth £826,250, the most important bung the sardine tislury, 
xalutd at £386,650 the tunny lishery, the next most impoi^nt, 
was lar below, being of the ostirnated value of £62,650 Both 
tlicse lisheiies havt dcvolopcil gnatly al mg the south loost of 
Portugal About 4000 vessels of all kinds are ongeged in the 
hsheiios 

ManvJadtUrf'i — Since the institution of ]iott<ti\e duties in 
I 1892 Portuguese industrirs, slimulattd also by the glowing di 
inands of the Portuguese colonus on tho south \\<Ht (oast ol Aliica, 
have made considc table ^irogicss The most adxantid aio the 
inamifactures of cottons and woolhns the dm I ttnins of which 
aie Lisbon, Oporto, and Covilha Otlui 1 raiu hes which have been 
thus aitificnilly fosteied aie the mamifactuio of hiieu fabrics, 
cliina, earthenware nnd niital goods 

fht following table shows the value of the inqmrts and of the 
cxjioits (including com and bullion) in lom sevcial years ^ 

811116 1880 — Commerce 



1885 

18IM) 

181)6 

1900 

Imjjoits 

1* xjHirts 

£8,201,177 

b,017,63'» 

£12 880,161 
7,260,J17 

£9,107,555 

6,504,245 

£13 272 088 
10,451,3 53 


These figmes fan ly illustrate the fliu tuations in the lespec tive \alue8, 
but special leloicnco should bo made to the exports in 18‘0, when 
they roacbed the quite exceptional value of £11 373,944 Ihe 
figuios for 1900 show the highest point ic icheil by the mipoits and 
exports m tlic ycais quoted Of the imports in 1S08 (£11,293,946) 
the most valuable weio wheat, £812,925 , cotton £784 905 , ami 
cottons and yam, £636 900 wliilc sugar, tod iisb, loul, iron, 
cattle leatlici and hides, wool, and woollens and yam, langcd in 
\alue fiom £453 900 foi the first to £227,900 lor the last The 
only cx})orts highci m value than this last item of tlie imports 
wue wine £2 5%>1,327, which it will thus be seen provided more 
than one third of the total value of all exports (£7, 37 9 3 70) 
coik, £734,000 cottons, £521,770 , and saulints, £338,600 
Of the imports, 32 per cent caim fiom Great Britain 14 ])er rent, 
cich from Gtimany and the United States 10 per cent from 
France, and 9 per cent from Spain ( reat Britain itccncd 28 
per cent of the exjioits (with Bia/il, Great Biitam lecoivtd most 
of the wine export, Portuguese vintages being valued at more than 
one fifth of the total wine import of the United Kingdom) Bran! 
received 20 per cent, the Portuguese colonies 16 per tent, and 
SjNim 13 per cent 

In 1890 6110 foreign vessels (including tlioso merely calling at 
ditlcunt ])urts) of 5,288 000 tons onUitil and 6381, of 5,276 000 
tons, (Icaiid , m 1900 5744, of 9,404,386 tons, entered, 
and 573 3 of 9 425,758 tons cleared In the coasfing PP 
trade, 54 38 vessels, of 1 006 000 tons ciiteitd in 1890, and 6244, 
ot 977,000 tons cleared , m 1900, 4294 xsstls, of 1,452,3 35 tons, 
entind, and 4219, of 1,410 017 tons tloared 

Theio aie 8700 miles ot public roads In 1898 1464 miles of 
railway were open for traffic the State ow mug 507 milts There 
were 1 304 post offices and the total numhci of picers 
of all kintls carnefl during the year was inttrmil, 

55,201 810 international and colonial, 10 202 493 
The number of telegraph offices was 425 contiollmg 
4584 miles of line unci 9475 milts of wire, and dcMiling with 
1 272 042 internal and 1,06 >,309 iiiteniational telegrams, iiiclud 
ing tlioso m trmsit 

In 1896 there were in all 35 banks (including Bavnigs banks) 
Only the Bank of Portugal can circulate notes in the country, 
though the Ultramarine Bank may issue them m the _ . . 

colonies No gold has been coinea sirno 1891, and in 
the presemt c ondition of the monetary system paper and 
silver are the chief media of circulation Ihe amount of the State 
Bank notes in tirculation in >ebniary 1900 was £14,404,400 At 
the bcgmmng of 1899 the deposits in savings banks amounted to 
£3 084,000, of which rather less than £700,000 was m the State 
Savings Bank 

Iho table on next page shows the area and jiopiilation of the 
sovcial Portuguese colonics as nearly as possible in the ^ t 
case of the African continental possessions and the ** 

Indian Archipelago, only estimates are possible The figures in 
parentheses indicate the year of the last census 
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Colonial Tot' 
tieiunom 

Area In 
8q Mis 

Popula* 
tion ' 

Colonial PoB 
sessions 

Area lu 
Hq Mis 

Popula 

tnm 

In Afnca 



In A Mia 



Cape V(rde Im 


114 l5o 

pioa(l887) 

1 S90 

494 846 

latidu (ISMl) 

1 4H0 

India 2 1> am Ao 



Ouiiieu 

4 44U 

8ZU,U)0 

(Uai(l887) 

108 

77 464 

PriiKoii and St 



Indian Arclni>el 



Thomas s 1 h 



afro (Timor ) 

7 468 

300 000 

laixls 

lUO 

24 600 1 

China Ma^ lo 



Angola 

484 800 

4 110 000 1 

(1896) 

4 

78 627 

Last Africj# 

4 1 

801 rxM) 

d 120 <J00 





Total Asia 

9 020 

950 917 

Total Afrlcit 

70*. 080 

8 197 790 

Total C oloiiicM 

801 100 

9 148 707 


<)1 tin (olonKs are sell supporting and between 1870 and 1899 
Portugal expindui about 16 iiiilhoiis steiling on them Between 

1897 and 1900 there was a noteworthy increase in the trade b( tween 
Portugal and Inreolonies, especially hei AIncan eolomes During 
the Hix years ending 1897 the aggregatt5 ot this commerce was 
undtr I millions st* Jling , but only two years later it had ]umpcd 
up to o\or 12 J millions sterling The total niclusivt comintree 
(im{H>its and exports) of the stvoral colonies in the year 1899 
amountofl to the following sums —(Jape Veidt, £t92 8 JO , ( umca, 
A223,190 St Thonusj £1,188,220 , Angola £J,J4C 830 Mozatii 
hique, £1 890,610, India £572 400, Marao £1,992 100, and 
Timor, £88,000 total £12 ()92 8S0 The total trade between 
Portugal and hoi toUmus in 1900 was £4 194 960 as follows — 
Caj)e Velde £224 010 , (luinea, £61,660 St Thomas, £1,281,710 , 
Angola £2 221500 Mo/atnbique, £40 4,000 , India, £7670, 
Mar ao and iirnoi, 14380 

Auinoiuiirs — BAKDKkEii ami Portugal I ondon, 

1898 — Aunuano t st<ttiHlico dt J ortugal Anno 180J Lisbon, 

1899 — C(nm da Pupulit<^ao do Jieino de Portugal 1H90 y 1900 

Lisbon, 1896 1900 and 1902 -Movimnito da Jopula(;ao^ Anno 
18H3 Lisbon, 1899 —EnlahHiica di Portugal tommerno 
fSijRtjatboiro e Ultramar t 188 4 oiiwaids Lisbon — Pclatorio do 
Minudro da hazeiida 1H99 Lisbon, 1899 — Vahooncelios 
As Colonias Portagwzas Lisbon, 1897 (y dk V ) 

IT Hihioky 

The chasing years of the rt ign of King Luih of Portugal 
(b 18 18, Hiu ( ec di (1 1 8(» 1, ditd 1 889) were ( oiujiaratm ly 
uiuwintfiil 'I'lu irolity of reform iKigun by hw lust 
Mimstcis was steadily (oiitinucd, and in many cases le 
ceiv(d lus wtivo (oojroritiou Jh ogress and nub iial 
[»ros]>euty had ad\anc*e(l, the aimy and navy had been 
rooiguu/orl on i iiuxltrn basis, tlu system of lailway 
1 ommuuicatKms laigoly developed, new peirts made at 
Lisbon and Opoito, the eonstitution il charters moditied m 
a hbeual s( iisr , and (ompulsoiy (duration iiioie striugeiitly 
enfoKtd Oil the whole thoie hael Iretii a great incnaso 
in lomineiee and a marked improvement in the nation vl 
erenlit The do Mello Mimstiy, whuh came into olhee 
m October 1881 and it signed m February 1880, was 
sue ee oiled by that ot Jose^ tie Ciustro, the leader of the 
Pi ogi essivt^s The mariiage of the king’s son and heir, 
Dorn (\ii los, to tlie daughter of the Comte dc Pans m 1886, 
atti acted eemsiderable attention, and the attituele of the 
Freneh (Jovernmont raised it even to lutornational imirort- 
ante Then colonial aftairs almost exclusively occupied 
public attentiem The Congo C\)nvention of 1885, by 
whu b a (onsideiable jroition of the Lower Cemgo tointory 
was (tded to the king of the Belgians, had produced lu 
Pirtmjal a tin ling akin to national humiliation, and, 
aeeoidingly, the hrst (are of the new Miiiistrj was devotee! 
to stiengthenmg the ties Ixitween the inothei country and 
its othei colonies In 1880, Germany and Portugal defined 
by tioaty then lespeetive spheie^s of influence in«Africa 
In the following 'year a native military force was organized 
in Angola, and the country o|x ntd up by a line of railway 
Mai ao, hitherto leasi d to Portugal, was formally ceded by 
China on the 20th of Maiih 1887, and steps were taken to 
revive the tiaeio of this island, which had lemg languished 
A resolution was unanimously adopted in 1889 by both 
Chambois, calling upon the (Government to assert with all 
energ} the legal claims of Portugal to the territories in 
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East and Central Afnca This action was due to appre 
honsion of attempts by Great Britain to extend hei sphere 
of influence in those regions at the expense of Portugal 
On the 19th of October 1889 Luis died of typhoid 
fever, and was succeeded by his son Carlos {qv \ who 
expressly declared his intention of walking m 
his fathci’s footsteps Shortly after his accession, 
colonial affairs took a threatening turn Major 
Sorpa Pinto having invaded British territory on 
the bhne river, the British Government hod demanded 
satisfaction of Barros Clomes, the Portuguese Minister for 
boieign Affairs The dilatory tactics of Portugal wire 
met by the despatch of a Bntish fleet to Portuguese waters, 
and an ultimatum of the 11th of January 1890, jiercmp 
torily leeiuiiing the withdrawal of all the Portuguese forces, 
eivihauH, and agents on the bhir^, under threat of breaking 
off diplomatic lelatioris Barros Gomes, declaring that 
Portugal yieldt d to sujierioi force, gave way under protest 
on the following day Disturbances at once broke out in 
Lisbon and Oporto In the face of the jiopular 
indignation, l)e Castro’s Ministry resigned office, 
and made way on 14th January following 
I a Coalition (Liboral-Consei vative) Government 
under 8t rpa Pimental, with Hintze Ribeiro as Foreign 
Minister The Republicans, stimulated by the success of 
the 1 evolution in Brazil in the previous year, fomented the 
8j)iHt of disaffection, and wore so far successful that in 
many cities demonstrations, ostensibly directed against 
Great Biitaiii, assumed an anti dynastic character The 
king, yielding to public opinion, ojienly espoused the 
jiatiiotic attitude of the demonstiants, and m a letter to 
t^ueeii Victoria declined foi the time being the Oidir of 
the Gartoi which lud pist been offered him On the 
0th of 1 ebiuaiy the Goveinraont addressed a circular to 
the Great Powers proposing to submit the Anglo Portu 
guesc diftti cnees to the arbitrament of a Furoiiean Con 
lei cnee, and suspended its nival and military pup nations 
Meanwhile an attempted Republican ]»ronuueiamieuto in 
Lisbon was sup])ressed, sixty tin ee arrests weu made, and 
many (jfhicrH who woio under suspicion dtgiaded The 
(ketions resulted in an overwhelming majority for tlu 
Goviinment, only tin ce Republicans being le turned On 
the JOth of August an Anglo Portuguese agi cement respect 
iiig Afiiea was settled in London, but its te rms wei e re 
garde d in Poi tugal as gi tally to that country s disadvantage, 
ind then publieatioii was a signal fe^r a Iresh outbnist of 
disturbances m the laigei cities, and oven in the Cories itself, 
which refuse el to ritily the treaty The Ministry resigned, 
making way on the 14th of October for Abre3U e Sousa, 
who feumed an administration of a decidedly constitution il 
character The new Cabinet approached the Britisli 
Goveinmont with proposals for a revision of the agreement 
of 20th August and, jieriding the result of the negotiations, 
a modus mvendi for six months was agieed to 

Great Biitam showed herself conciliatory and ready to 
mike concessions, with a view to rehoving the tension in 
Portugal Yet, in spite of the ntniost vigilance, more than 
one collision took place between the Portuguese and tlie 
forces of the British South Africa Company in Maniea, 
on territory which by the Convention of August was 
acknowledged to be under the influence of Poi tugal 
The Portuguese forces were defeated, and the repetition 
of occurrences of this kind for a time threatened the very 
existence of the monarchy But the Government pro 
ceeded wanly, and was successful in suppressing a military 
revolt which broke out m Lisbon on 30th January 1891 
It followed up this action by repressiv e measures against 
the Republitan pn ss The enhanced prestige of the Cabinet 
prevailed with the Chambers, which forthwith by an 
increased majority approved the convention with Great 
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Britain in its original form , and tlie ratification of the 
treaty followed on 28tli ISlay following The next step of 
the Government m colonial matters was the granting of a 
charter to a limited company to exploit and administer 
the Africdn colony of Mozambique, saving the paramoimt 
sovereignty of the Crown and the surveillance of the StaU 
A new crisis was brought about by the unfortunate 
financial position of the country The careless and ex 
travagant management of the railways guaranteed by the 
State had entailed such heavy deficits that the payment of 
the coujyon of the Railway State Loan, due on 2nd January 
1892, had to be suspended Consequently the 
Mmistor of Finance, Mananino do Carvalho, 
eattit resigned , and his example was followed on the 
15th of J muary by the other members of Abreu 
e Sousa’s Cabinet, which a few days later was re jJaeed by 
a Ministry with Dia? herreira as Premier and Oliveira 
Martins as Minister of hmance The now finaneial 
Minister reported a great deheiency in the rt venue and a 
heavy increase of debt, and as a remedy pro|)Osed largely 
to curtail the expenditure and to increase taxation Un 
able, however, to obtain the sanction of the Minister to 
certain arrangements proiKisod by the Pans Syndicate of 
Foreign Bondholders with a view to rehabilitating the 
financial ix)sition, he resigned in the May following 
Thereupon the Portuguese Government committed a formal 
act of bankruptcy by issuing a decree reducing the pay 
ments to foreign bondholders then due to one third the 
amount The committees of bondholders at once ener 
getically protested against this illegal action, and weie 
supjxirted in their remonstrances by several of the ofiitial 
repn sontatives of their countries The elections to the 
Coites, which took place at the end of October 1892, ga\e 
the (Conservatives (lUgentradores) a substantial majority, 
and the Ministry was reconstructed by introducing con 
servative elt ments But Ferreira was unable to cojx, with 

the situation , and on disagreement w ith the king as to tin 
proposals foi improving th( financial situation, his Ministry 
resigmd ofiice in lu binary 1893, and Senhor Ilint/t 
III be no undertook the formation of a Libeial Ministn 
The new council promise d only slightly better terms to the 
foreign bondholdeis, but on the whole it impioved the 
)X)bition of the State finances, and by coming to an undri 
standing with Ocimany in East and with Great Bntam in 
South Africa as to the delimitation of frontiers, niiiiimi/id 
the risks of a conflict with either eountiy The elections 
of the 15th of April 1894 resulted in a large majonty for 
the Government, but the reform of taxation projxised by 
the Minister of h inaiiee met with great opposition Hmtze 
llibeiro, however, held to his scheme and, the better to 
carry it, relinquished the office of Premier for tint of 
Finance, Lobo d’ Avila taking his place But Ribeiro’s 
proposals were nevertheless rejected by the Cortes, which 
were forthwith adjourned and then dissolved, the new 
elections again resulting in a maiority for the Govern 
ment In the same year diplomatn relations with Brazil 
were suspended for a time, because Portugal had oftered an 
asylum to insurgents who had fled from that countiy 
Parliamentary reform had long been in the air, and the 
year 1895 saw the accomplishment of far reaching reforms 
in the constitution of the Chambers and the qualifications 
of electors By an electoral law of 28th March, the 
number of deputies to the Lower Ohamlier was reduced 
from 170 to 145 Every resjxmsible male 
Puritm- citizen of twenty one years of age who can read 
^orm^ and wnte, or pays at least 500 reis in taxes, has 
the right of suffrage, which is denied to domestic 
servants, Government servants, and soldiers By a subse 
quent law of 25th September of the same year, the reform 
of the Upper Chamber was also effected The elective 


members were abolished, and the house now consists of 90 
members chosen by the king, 12 bishops, and the ]»rinte8 
of the blood royal Thus professional jiolititians, who had 
been the source of much miKhuf m I’ortugal, were 
restricted both m nuinl>ers and influence, whilst gi eater 
IKilitical influence was assured to the commercial, industrial, 
and agricultural classes 

In the autumn of 1895, the king, after undej;! iking i 
]ournty tin ough Frame and Gtrmany, paid a long defeired 
\isit to England, where he was wainil) reiened The 
Order of the Garter wius now confeiuo upon him, and his 
visit did much to remove the 1 ust tin e ^ of the inisundei 
standing between the am lent alius 

The Hint/e llibeiio Ministiy rcsigued in February 1897 
The chief reproach agunst it was its inabditv to lemove the 
economic difficulties undei which l*ortugal had suflered in 
consequence of bad harvists ind (olonial tumbles Tin 
State was forced in Maieh of tlie >iar 1898 to (ome to an 
arrangement with its external ei editors In view of tlie 
Biitish attitudes, all attempts — notably that of the Go\ernoi 
of Mozambique, Major dAlbuquenpio — to im])iove the 
frontier of the Portuguese colonies failed (see Airica, ami 
East Africa), and this and the ensuing year closed 
gloomily, with a deficit in the jmbhe re venue 

Peirtugal observed neutrality on the outbreak of the 
South African wai, but the permission it conceded to the 
British Gonsul at Louren^o Marques to search foi eontra 
band of war among goods im])orted there, and the free 
passage aceoided tei an armed force under Geneial Chairing 
ton from Beira through Portuguese territory to Rhodesia, 
were vehemently attacked in the jiress and i^^BoerWmr 
public meetings 9 ho M inistry re signed, and gav e Delagoa 
jilaee to a Cunse rv itive Government unde i llmt/e Bay 
JUbeiro Tlic award of the Swiss ailntratens m 
the matte 1 of the DelagoiBa} Railway was given in 1900, 
it w vs 111 favoui of Poitugal in legaid to the sei/uie of tlu 
railway, but the eountiy vs is eoiidemiud to jitiy 15 J1 1,000 
fianes eonqieusatioii and this sum (less than was i^x]>ecte(l) 
was immediatily laised by loan fioin the Puitugmsi 
Tub le e o Company The new ole c tioiis resulted in a major it} 
foi Government, and the centuiy closed in tlie midst of 
signs that the jieiiod of gloom wliidi had ojipre^sscd the 
(ountry was ]>a8sirig away, ami that its relations with Greit 
Britain resteel on a more fiiendly basis (i v A ) 

PO 80 I 1 | an eastern jirovmcc of Prussia, with an area 
of 11,184 squaie miles, and population of 1,887,275 (1900) 
In 1900 the live stock embraced 807,795 cattle, 609,810 
sheejj, 772,402 pigs, and 203,284 horses The iron 
foundries produced 6288 tons of iron, valued at £56,930, 
in 1897, and in 1899-1900 the sugar factories proclueecl 
193,243 tons of sugar, the brt^wenes, 13,510,000 gallons 
of beer, and the distilleries, 13,582,360 gallons of pure 
alcohol hor fiir^er particulars, see under Prussia 

POSOrii in I’olish Poznan, a fortified town and arehi 
( piscopal see of Prussia, capital of the jirovince of Posen, 
103 miles by rail north from Breslau, on the river Warthe, 
a first class fortress and the headquarters of the 5th 
German Army Corps In 1902 the Prussian Government 
voted a fust instalment of £200,000 for the demolition of 
the old fortifications, whicli greatly cramjied the town 
The modern fortifications embrace a dozen inner forts and 
nearly twenty outer forts The cathedral was restoied in 
1898 Of the public institutions and newer buildings 
may be mentioned several churches, the provincial archao 
logical museum and library (1894), the (Renaissance) town 
house (1895), the Mielzynski Museum, the ro}al palace 
with state archives, the archbishop’s palace, the I mperor 
William library, a couple of handsome fountains, zoological 
I gardens, art and other collections of the Society (Polish) 
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of I'nends of Science, a monument to the Polish poet 
Mickiewicz, a monument (1870) to the soldiers who fell 
at Nachod m 1HG6, a monument of the war of 1870-71, 
three theatres, a theological college, a building and trades 
school (1892), with over 1000 pupils, a trade and domestic 
economy school for girls, a Jewish teachers* seminary, and 
a (foiiiaU) nornul school The industries are of a miscel 
lancous cjiarocter — machinery, furniture, vehicles, cigars, 
beer chcmuals, tfec Population (1885), 68,315, (1895), 

7 3,210, (1900), 117,014, of whom about one half are 
(icnnaiis and ono tenth Jews The rural communes of 
Jersit/, Wilda, and St Lazarus were incorjiorated in 1900 

PttMfl0Ck| a town of Germany, duchy of Saxe 
Mciningen, 21 miles by rail south of Jena, with a Gothic 
church ?1 390) and a Gothic town hall (144 3), an agncul 
tural school, and manufactures of porcelain and flannel, 
besides tanning, dyeing, brewing, and gardening The 
town dates from the 11th ccntuiy or earlier Popula 
tion (1885), 705 3, (1900), 12,208 

POStorS (see also Advertisement) — The earliest 
examjiles of pictorial posters were adorned with rough 
woodc uts When lithograjdiy Viecamo a common commercial 
process, wood blocks ceased to bo employed The modem 
artistic jioster made a definite beginning in France about 
18 30, witJi a design by Lalance to adveitise a book entitled 
Commeiit Afeureni lf» Aemimn His example was followed 
by V Nanteuil, llattot, Gavarni, Bertrand, CJrandville, Tony 
Johannot, L. do Beaumont, T H J^'r^ro, Ldouard Manet, 
and other artists of high repute Most of those early 
designs wore printed in black on white or tinted ]>aper 
I3otwecn 1800 and 1800 crude attempts at printing jiosters 
in colours were made in both hiance and hngland In 
1800, Jules C^heiret began what was destmod to be the 
most noticeable senes of pictorial jilacards in existence, a 
senes containing over a thousand items Cheiret was the 
first artist rightly to njipreciate the iKissibilities of the 
poster and to raise it to high consideration in the opinion 
of the ait woild 13nlliant colour in acute contrast 
characterized his work, which rapidly achieved, and still 
retains, immense pojmlarity Ho may be fairly described 
as the father of the modern jiictorial placard Chcret was 
originally employed in a lithogiaphic establishment in 
hngland before lie began to woik for himself, and he 
used his knowledge theie acqiuiod to adapt all three 
pi unary colours, economically used, to astonishingly 
brilliant ends hor a considerable time he lemained 
without a ii\al, though he had hosts of imitators l^ug^ne 
Orasset, a ckcorative desigiiei of groat versatility, pro 
duced the first of a small number of placards which, 
though inftuor as advertisements to those of Chcret, were 
leirned and beautiful decoiations Somewhat later a sen 
sation was caused in Pans by the mordantly grotesque 
posters of TTenii cie Toulouse Lautroc, in which the artist 
1 educed cktail to a minimum and obtained bold effects by 
the employment of largo masses of flat colour Imjiortant 
woik, similar in chaiacter to Lautrec’s, was produced by 
lliels, Bonnaid, Stoinkn, and others A now and contrary 
direction was given to inister design by Mucha, a Hungarian 
resident in Pans, whose placarcis are marked by delicate 
colour and ricliiioss of detail The following are amongst 
hronch artists wdio have designed jiosters of confcpicuous 
meiit Foriin Willetto, Palciologue, Sinet, Jossot, lloedel, 
Mayet, Ca/als, J3iai8 De Feure, Guillaume, Ranft, R^alier 
Dumas, V allotcm, and M et n et Occasionally eminent French 
painters, such as Carrkre, Boutot do Monvd, Aman Jean, 
fechwalio, have made essays in poster designing 

In tngland the first artists of repute to attempt the 
pic tonal placard were Godfrey Durand and Walter Crane , 
but the first bill to attract widespread attention was one 
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by Fred Walker to advertise a dramatized version of The 
Woman in White (1871) This was engraved on wood by 
W H Hooper Shortly after this time pictures by Royal 
Academicians and others began to be reproduced as adver> 
tisements (the best known case being that of Sir John 
Millais’s “ Bubbles ”), but these have nothing directly to do 
with jxister designing Mr Stacy Marks, Hubert von Her- 
komer (the groat jioster for the Magazine oj Art), Sir Edward 
Poynter, and Sir James Linton are among jiopular painters 
who have made special drawings for reproduction as posters. 

About 1894 the English jioster began to improve De- 
signs by Aubrey Beardsley for the Avenue Theatre, by 
Dudley Hardy for various plays, and by Maunce Greiffcn- 
hagen for Th^ Fall Mall Budget, were widely noticed 
by reason of their originality, simplicity, and effectiveness 
Simplicity was carried even farther by “the Beggarstaff 
Brothers” (James Pryde and William Nicholson), whose 
posters are jicrhaps the most original yet produced by 
Englishmen Among other British designers the following 
have executed artistic and interesting placards Frank 
Brangwyn, R Anning Bell, John Hassall, Cecil Aldin, Phil 
May, Raven Hill, Heniy Harland, Robert Fowler, Wilson 
Steer, Charles R Mackintosh, MacNair and MacDonald, 
Edgar Wilson, Charles I Foulkes, Mabel Dearmer, Albeit 
Morrow, and C Wilhelm 

Poster design on the continent of Europe has been 
largely influtnced by French work, but designs of much 
originality have been made m Germany, Belgium, Italy, 
and Bpain In Germany, among the most tyjncal posters 
are those of Battler, Otto Fischer, Gysis, T T Heme, 
Sjxyer, Max Klinger, Dasio, Hofmann, and L Zumbrusch. 
The principal }3oIgian designers include Privat Livemont, 
Rassenfosse, Berchmans, Meunier, Duyck and Crespm, V 
Mignot, Donnay, Evono|K)ol, Cassiors, and Toussamt Of 
Italian designers those whose work is most clnractcristic 
are Mataloni and Hohenstem , while the best Spanish 
posters — those to advertise bull fights and fairs — are 
mostly anonymous The Spanish artists Utrillo and Casas 
liavo signed posters of more than ordinary merit Curious 
if not very artistic bills are being produced in Russia, 
and m Austria good work is being done by Orlik, Schliess 
mann, Oliva, and Ilynais 

In the United States of America, however, with the excep- 
tion of some designs by Matt Morgan, few posters of artistic 
interest were produced before 1889, in which year Louis 
J Rhead commenced a notable senes of decorative placards 
Will H Bradley began to produce his curious decorative 
grotesque posters a little later If American artists are 
behind Europeans in the artistic designing of large posters, 
they hwc no rivals in the jiroduction of small illustrated 
jilacards for publishers of books and magazines Chief 
among those who have devoted themselves to this branch 
of poster design is Edward Ponfield Others who have 
achieved succe ss in it include Maxfield Parrish, Ethel Reed, 
Will Carqucvillt, J J Gould, J C Leydendeckcr, I rank 
Hazenplug, Charles Dana Gibson, Will Denslore, Florence 
Lundbourg, and Henry Mayer 

h xhibitions of artistic jiosters have been held in the chief 
cities of Europe and America, and the illustrated placard 
has already a literature of its own In England a monthly 
magazine {Ths Foster) was for a time siiecially devoted to 
its interests, and collectors are numerous and enthusiastic 

The following are the most important books of reference on the 
subject — Lrnkst Maindron Xm Affiehea IHustriea Pans 
1S95 Lea Mattrea de I Affi^che Pans Lea Ajffichea itrmigiirea 
(Belgium, Austna, Great Bntoin, United States Germany, 
and Japan) Pans 1897 —Charles Hiatt Picture Poatera 
I ondon, 1895 — J L Spousel Daa Modeme PlakcU Dresden, 
1897 —Arsine Alex AM)RF M H Siiflmann, H C Bunner, 
and A Jaccaooi The Modem Poster Senbners, New Yoik 
1896 (C Hi) 
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I United Kingdom 

S INCE 1884 the business of the British Post Office has 
continued to grow at a more rapid rate than the 
population of the United Kingdom Some of the causes 
of this development must be sought within the Post Office 
department* e g , improved facilities, lower charges, and the 
assumption of new functions , but others are to be found 
in the higher level of popular education, the increase of 
wealth, industry, and commerce, and the rapid cxi)ansion of 
Greater Britain 

On the death of Mr Fawcett (7th November 1884), the 
Right Hon G J Shaw Lefevre was appomted Postmaster 


General His successors have been Lord John Manners, 
afteri\ards Duke of Rutland, who had already boon Post 
master General from 1874 to 1880, and again held the ofhr( 
from 1885 to 188b , Lord Wolverton, 188b , the Right Hon 
H C Raikes, 1886 to 1891 , Sir J tergusson, 1891'to 
1892, the Right Hon Arnold Morky, 1892 to 1895, the 
Duke of Norfolk, 1895 to 1900, and the Marquess of 
Londonderry, 1 900 Tlie Secretary to the Post Oflico, Sn A 
Blackwood, died in 1893, and was succeeded l)y Mr (after 
wards Sir) S Walixile, on whose retirement in 1899 Sir G H 
Murray was appointed jiornmncnt htad of tlie Post Office 
The following table shows the incrtaae in the number of 
letters delivered — 


Letters Delivered 

Estimated number of letters delivered m the United Kingdom, and the incieose T)ei cent jier annum Also the average 

number to each person 00,000 s omittetf 
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1 It WM diicovered In the courM of this year that the estimated figures for previous years had been swollen by an imperfect method of reckoning the 
Ixindon letters, &o In 1888 as many as 2 770.000 valentines were sent through the post The numbers gradually decreased until m 1890 only 820 000 were 
observed Ohristmas cards have however oomnderably increased 

s Since 22nd June 1897, all packets over 2 ox., formerly counted as book packets are reckoned os letters 


IrUand Letter Bates — The rates of inland letter postage 
have been altered as follows — 

From 5th October 1871 to 1st July 1885 the charges were — 
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On 1st July 1885 the postage on letters over 12 oz was 
reduced, and the gradation of charge beyond 2 oz was 
made uniform, at the rate of Jd for each additional ounce 
Thus a letter weighing over 12 and not exceeding 14 oz 
was charged 4Jd , 14 to 16 oz. 5d , and so on Notwith 
standing this change, it was found as late as 1895 that 95 
per cent of the letters sent through the post weighed not 
more than 1 oz each 


In his Budget sjioech of 29th April 1897, the Chan 
cellor of the Exchequer, Sir M Hicks Beach, announced 
that a number of ijostal and telegraphic concessions 
would be made to. the public on Jubilee Day, the 22nd 
June 1897, the sixtieth anniversary of Queen Victoria's 
accession to the throne Ihe new rates for letters 
were — 

d 

Not c xcoeding 4 or 1 

Ovei 1 04 and uot exceeding C or 14 

with id for each succitdmg 2 or 

This change, while it saves both the Post Office and the 
public the trouble of testing the weight of a largo number 
of letters, has also the advantage of simplicity of calcula 
tion — one halfpenny is charged for each 2 oz, with a 
minimum charge of Id 

Arrangements were at the same time made to ensure a 
delivery of letters by postmen at every house in the United 
Kingdom It was estimated that 16 millions of letters, 
whose owners had previously to fetch them from the post 
office or from some point on a postman’s walk, would thus 

S VII — io8 
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l>o added to the offacial delivery The estimate proved, 
however, to be much under the mark Fifty five millions 
of letters arc already brought annually into the official 
d( livery under this arraivgoiiient, which still awaits com 
pletion in a few remote districts of bcotlaud and Ireland 
In May 1892 the House of Commons, on the motion of 
Sir E Birkbeck, had passed a resolution m favour of a 
more liberal ©xteusiou of the free delivery m rural districts 
Under the relaxed Treasury regulations, 155,000 letters a 
week were brought into the delivery in 1892, but a large 
number still remained outside Financial considerations 
have uf)w been entirely disregarded for the benefit of these 
letters, and the cost of their delivery alone, excluding 
sorting, carnage, cost of jwst office buildings, <!lc , greatly 
exceeds the whole revenue derived from them 

In studying the statistics of letters delivered, it should 
be romemliored that the figures for any particular year are 
ifiected by eiieumstauees like a general election or a lioom 
in trade, as well as by changes in the rates or condition of 
the Post Oihcc services The letters from foreign countries 
have been stimulated by lower charges, and those from the 
tolonits by the Imjx.rial Penny Post, to which reference is 
madi below 

Lettei Cards — On the 12th February 1892 letter cards 
bearing an imprinted ])enny stam]), and made to l)e 
fasti ned against insiKiction, were issued to the public at a 
(haige of Is for 10 cards The charge was reduced 
almost at om u to 9(1 for 8 cards bimil ir cards have long 
been in use on the Continent, but they do not enioy much 
])opularity iii (Treat Britain eithci with the Post Office, 
which finds theun iiuonveniont to handle in sorting and 
stamjung, or with the public The number issued annu 
illy IS about 10 millions, not counting tlioao of private 
manufacturers 

Post Cards — Tlu following table gives the number of 
post cards — 


EsUmaUd Number of Po^t Cards dehicied in the I nited Kinqdomt 
and th( inenase per Cent per Annum 



Fngland and 
WateH 

ollaiid 

Inland 

United 

Kingdom 

Yoar 

1 

1 

A 

|i 

Number 

Inc percent 
per Annum. 

Ih 

1 

A 

Inc per Cent 
per Annum 

Number 

il 

18K4 m 

1 14 100 000 

48 

18 400 (XK) 

r> 5 

7 900 000 

8 1 

100 400 000 

4 4 

IHSO OO 

1K4 4(M) (NM) 

84 

22 (X)0 0(H) 

0 

9 800 (HX) 

6 4 

217 1(K) (KK) 

78 

IHIH 94 i 

209 KMJ (MK) 

1 4 

27 400 (HH) 

2 2 

1 (HK)(KH) 

62 

248 5(X) 000 

1 0 

1K94-961 1 

271 (MX) 0(H) 

29 9 
det 

28 700 (XX) 

4 7 

12 f»00 OOOj 

4 2 

812 800 000 

259 

1 89^1-90 

1 

208 800 000 

1 2 
iiio 

4 9 

82 2(X) 000 

12 2 

14 000 000 

1 

12 0 

314 600 000 

06 

01 

IT 9 400 000 

41 0(H) 000 

20 

18 (XK) ()Oo| 


410 000 000 

47 


* I rl\at(* cards with adlusive stamps first allowed in this \oar 


l\)st cards were first introdiued in Austria on the 1st 
October 1869, and wtre lirst issued in (Treat Britain on 
1st Oetobei 1870 Only onf kind of card Wtis employed, 
and this was sold for one halfpenny , but on the complaints 
ol the sfiitioners, a c harge of ^d a dozen for the material 
of the tarel was imuio in 1872, and {lermission was given 
for private inrsons to have their own cards stamped at 
honiorset House Tn 1875 a stouter tard was put* on sale, 
and the eliargos wtie raised to 7(1 jier dozen for thin 
cards and 8(i do/eti for stout cards In 1889 the 
eharges were reduced to b^d for 10 and 6d for 10 re 
8|)eeti\oly On 1st September 1894 private ix)st cards 
with an adhesive halfpenny stamp were allowed to pass 
by post, and the lesult has been greatly to dimmish the 
numl)er of cards purchased through the Post Office It is 
estihiated that 232 out of the 400 millions of cards dt 


livered in 1899-1900 were private cards The sizes of the 
official cards were again altered in January 1895 and 
November 1899 Iteply post cards wore issued on Ist 
October 1883 The regulations forbidding anything but 
the address to be wntten on the addiess side of a post 
card were made less stringent on 1st I ebruary 1897 , and 
in 1898 unpaid post cards, which were previously charged 
as unpaid letters, were allowed to be delivered on payment 
of double the post card rate These various changes, 
especially the use of the private card and the popularity 
of illustrated post cards, have contributed to the rapid 
increase in the number of post cards sent by post Keply 
post cards were first issued on 1st October 1893 Their 
use has not been very extensive Only about 1^ million 
are issued yearly 

Book Packets and Samples — The following table shows 
the estimated number of book packets, circulars, and 
samples delivered in the United Kingdom, and the increase 
jxjr cent per annum — 



England and 
Wales 

Scotland 

Ireland 

United 

Kingdom 

Yoar 




0 ^ 


fl £ 


— 

G 6 



a 

k 

jv 3 

k 

3 





O S 

1 

u i 


O £ 




B 

3 



1 

i< 

I 



A 

gs. 

A 

li 

A 

n. 

A 


1884-86 

209 400 000 

8 1 

34 600 000 

10 0 

16 600 000 

181) 

120 400 (HK) 

88 

1889-90 

(78 2(H) (HH) 

75 

42 100 IXH) 

87 

21 000 000 

90 

441 900 (HK) 

7 8 

1894-95 

52,. 6(X) (HX) 

6 7 
det 

60 800 000 

82 

dec 

31 300 000 

10 2 
dec 

614 600 (HH) 

70 

dec 

1898-991 

500 900 OOOj 

80 

inc 

76 100 000 

23 

inc 

36 600 000 

63 

inc 

701 600 000 

86 

inr 

1900-01 

019 300 000 

1 

4 0 

77 8(X) 000 

37 

36 300 000 

80 

732 400 000 

42 


i Wook i>aiketB S oz trunBiemii to the tetter post as a result ot the 
Jiibikf ( hanges 


The rate of Jd for 2 oz for the book post has re 
mained unalteied since let October 1870 Changes havt 
from tune to time been made in the regulations defining 
the articles which may be sent by book post, and presenb 
mg the modi, of jmeking them so as to admit of easy 
examination for the purpose of detecting letters, <fec , sent 
by the halfi)enny post The book post received a great 
impetus in 1892 (28th May) by the permission to enclose 
l)ook packets m unsealed enveloixjs Complaint is, how 
ever, made that such onveloi)e8 form a dangerous trap for 
small letters, which are liable to slip inside the flaps of 
oj)en envelojKJs, and so suffer delay and loss On the other 
hand, as the rate of postage for articles weighing over 
2 07 IS now the same for letters and for book packets, 
articles over that weight derive no advantage from being 
sent in open co\ers 

Sample Post — The sample or pattern post, which was 
confined to hand fide trade patterns and samples on Ist 
Octolx^r 1870, was thin assimilated to the book ix)st 
(Jd for 2 oz,), but the restriction was found to be both 
diffiiult to enforce and irritating to the public, and the 
sample jK)st was abolished on 5th October 1871, when the 
rates of letter postage were lowered It was re-established 
on lat October 1887 (Id for 4 oz, or under, and Jd for 
each succeeding 2 oz ) , but when the Jubilee letter rates 
wore introduced (22nd June 1897) it lost its ratson d'Hrtf 
and ceased to exist for inland purposes 

Neivspapers — The first table on next page shows the 
estimated number of newspapers delivered in the United 
Kingdom, and the increase per cent, per anjjum 

The carriage of newspapers by the Post Office does 
not show the same elasticity as other post-office business 
The Postmaster GeneraFs Report of 1896 states that this 
is “ due to increased energy and improved system on the 
part of the great newsagents” It is also, no doubt, 
in part due to improvements in provincial journalism, 



POST O 

and especially to the extension of the halfpenny press 
The practice of posting a newspaper after reading it, 
under a co-operative arrangement, has practically ceased 
to exist The carnage of newspapers by post is con 
ducted at a loss by the Post Office, which can thus regard 
with satisfaction the comparatively slow increase in the 
numbers sent 



1 See note to table of Lfttert Delivered 


Half penny Pont Finance — It has been frequently stated 
on behalf of the Post Office that the halfiKjnny post is 
unromunerativc Representations arc, however, made from 
time to time m favour of lower postage for literature 
of all kinds It may therefore he of interest to mention 
that the Postmaster General of the United States has, 
in successive annual reports, deplored the effect on the 
Post Office service of the cheap rates for “second class 
matter ” The cost of carnage over so large a territory is 
heavier than in the United Kingdom , but the Postmaster 
General states that the low rates of {lostage “involve 
a sheer wanton waste of $20,000,000 or upwards a year ” 
facilities like the extension of free delivery are stifled, 
and the efficiency of the whole service is cramped, by the 
loss thus sustained 

Inland Parcels — The following table shows the number 
of parcels delivered in the United Kingdom — 


X ear ending 

^ umber of 

Year ending 

Number of 

JlMt March 

1 arcelH 

31«t March 

Parcels. 

1884 

14,000,000 

1898 

62,370,326 

1885 

22,910,040 

1894 

64,034,000 

1886 

26,417,397 

1896 

67,136,000 

1887 

32,860,164 

1896 

60,627,000 

1888 

16,731,786 

1897 

63 716,000 

1889 

89,689,318 

1898 

67,823,000 

1890 

42,852,600 

1899 

71 913,000 

1891 

46,287,966 

1900 

76 448,000 

1892 

49,378,366 

1901 

81,017,000 


The inland parcel jxist commenced on 1st August 1883 
No parcel might exceed 7 Ib in weight, feet in length, 
or 6 feet m length and girth combined The rates 
were — 

B d 

Not exceeding 1 lt> 0 ^ 

Exceeding 1 S>, but not exc-oeding ^ tb 0 6 

, 8 , , , r, ^ 0 9 

, r> „ , 7 „ 10 

Arrangements were made with the railway companies, 
under which they receive 55 |>er cent of the jxistage 
on each parcel sent by train This arrangement, which 
was to hold good for 2 1 years, proved, however, an onerous 
one, and on Ist June 1887 the Post Office started a 
parcel coach between London and Brighton The coach, 
which travels by night, amves at Brighton m time for 
the first delivery, and there is thus no loss of time to 
the public The experiment proving successful, other 
coach services were started at different dates between 
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London and Chelmsford, Colchester and Ipswich, London 
to Oxford md Reading, London to Chatham, Tunbridge 
Wells, Bedford, Guildford, Brighton, Watford, and Windsor 
respectively, Birmingham and Coventry, Liverpool and 
Manchester, with branch coach services to Cambiidge, 
Hitchm, Ac Motor cars have also boon employed 
Nearly 11 J milhons of parcels were conveyed by the 
Post Office in 1900-01 without passing over ^a rail 
way 

On 1st May 1896 the maximum weight was inert ased 
to 11 fi), and the postage lates were reduced — 


Not exceeding 1 lb 0 3 

For each bu( \ ceding })ound 0 IJ 

The chaigc tor a iKirccl ot 11 lb was thus 1 6 

On 22nd June 1897 the present (Jubilee) rates were 
introduced — 

8 d 

Not excioding 1 lb 0 i 

1 01 each succeeding pound uj» to 10 H) 0 1 

1 lie charge for a parcel ot 10 lb IS thus 1 0, and 


this IS also tlic charge for a paicol of tlic niaximuin weight 
(11 lb) 

Kequtered iMteis — The nuinbei of letters registered 
by the public in the United Kingdom m 1884-85 amounted 
to 11,365,151 In the next ten years the numbers oscil 
lated between 10,779,555 (1886-87) and 12,112,144 
(1892-93), but since 1894-95, when 11,958,264 letters 
were rtgisttrcd, the nunilxr has steadily increased, until 
it stoocl at 17,729,869 for 1900-01 it has been sur 
inised^ that the introduction of postal orders checked 
the growth of registered letters for semie years after 1880 
In 1886 a system of insuianee foi legistcred letters was 
adopted The ordinary registration fee entitled the owner, 
m case of loss, to recover comi>ensation from the Post 
Office up to a limit of £2 h oi an additional insurance 
fee of Id the limit was raised to £5, and for 2d to £10 
Various changes ha\e since been made, and the separate 
insurance system has been abolished At present a re 
gistration fee of 2d entitles to comjienHation up to £5, 
Id £10, and each additional penny to a further £10, 
up to a maximum of £120 The system of registration 
has also lieen extended to parcels 

Hallway Letters — On Ist February 1891 the railway 
letter service c ame into ojicration At i)as8enger stations 
on the principal railways a letter not exceeding 4 07 in 
weight may be handed in at the booking office for convey 
ance by the next trim A fee of 2d is payable to the 
railway tomjnny os well as the ordinary jiostage of Id 
The letter may be addressed to a railway station to be called 
for If it bears any other address it is jiosted on arrival 
at its proper station The number of packets so sent is 
about 200,000 a yc ar 

Express Letters The express delivery service dates 
from 25th March 1891 A private company formed for 
the puqx)se of supplying the ))ublic on demand with an 
express messenger to execute errands, was found to be 
infringing the Postmaster General’s nionojioly both as re 
gards the conveyance of letters and the transmission of 
communications by c lectncity The services of the com 
paiiy were, however, so much ajipieciated by the public, 
that the suppression of the company would haie seemed 
lx)th har&h to its shareholders and inconvenient to its 
customers, who could not obtain similar facilities from the 
Post Office itself The Government accordingly authorized 
the Post Office to license the existing company to continue 
its business, on the payment of royalties, till 1903,2 and to 
start an express service of its own Messengers can be 

* Thirty Hecond Report of Postniaster-Ocneral js 

3 Afterwards extended to Slat March 1922 
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sammoned from the post ofi^cc by telephone, and arrange 
ments can be made with the Post Olhce for the special 
delivery of all packets amving by particular mails m 
advance of tlie ordinary postman The sender of a packet 
may have it conveyed by express messenger all the way, or 
may direct that, after conveyance by ordinary post to the 
terminal jiost ofhee, it shall then be delivered by siiecial 
messengf r The fees, in addition to ordinary postage, were 
originally iixed at 2d for the first mile, 3d for the second 
mile, and Is a mile additional when the distance exceeded 
2 miles and there was no public conveyance Further 
changes of rates were made in 1892, 1893, 1895, 1897 
(Tubikse revision), and 1900 Under the present regula 
tions the foe is 3d for each mile covered by special 
messenger before delivery No charge is made for postage 
in re8|Kxt of the sjiecial service, but if the packet is very 
weighty or the distance considerable, and no public con 
veyance is available, the sender must pay for a cab or other 
special conveyance 

Letters and parcels to or from a number of foreign 
countries and colonies may also l)o marked for express 
delivery after transmission by j)ost, and residents in 
London, not having a delivery of ordinary letters on 
Sunday, may receive on that day exjiress letters from home 
or abroad which have come to hand too late for express 
delivery on Saturday nights The total number of express 
services in 1900-01 was 801,447 In many cases one of 
those services included the delivery of batches of letters, 
BO that in London alone 819,959 articles were delivered by 
express messenger — 107,051 licing letters sent out for 
delivery in advance of the fiostman 

Jieturned Letters — There are 16 depots for dealing 
with “ dead ” or returned letters The princijial office is in 
London Others are at Manchester, Liverpool, Birming 
ham, Leeds, Bristol, N(jwcastle on Tyne, Nottingham, 
Plymouth, Ediiiburgli, Glasgow, Abeidten, Inverness, 
Dublin, Belfast, and Cork In the year 1900-01, 
7,470,288 letters wore received at the various returned 
letter offices, of which 6,226,805 were returned to the 
Benders, while 377,261 were returned unoiiencd to foreign 
countries to be dealt with by the post offices of the 
country of origin, leaving only 832,421 undisposed of 
Such of these as contain nothing of value are at once 
destroyed, and no record of them is kept The others are 
recorded, and (if not previously claimed by the owners) 
their contents are sold by auction at intervals If the 
owner applies after the sale, the proceeds are handed over 
to him In addition to these 7^ millions of letters, there 
were 2,316,582 disposed of at nead post offices, whence 
they were returned direct and unoiiened to the senders, 
whose names and addresses apix)ared on the outside of the 
letters The total number of post cards received in the 
various offices as undelivered was 1,619,391 , book 
packets, 11,911,614, nowspa|iers, 627,642, and parcels, 
227,252 174,193 of these last \ivere rt issued Articles 

sent by the half|)onny jiost are destroyed at the head 
olhees if they cannot be delivered , but the sender may 
have such articles returned if he writes a request to that 
ettect on the outside of the jiacket, together with his name 
and address, and pays a second postogo on the return of 
the packet 

No fewer than 85,640 articles wore found IooVjo m the 
post (i e , without envelojxjs or wrapjiers) in 1901-2 
In 1900-1, 345,690 packets were jicsted unaddressed, 
containing £251 in cash and bank notes, and £7203 in 
bills, cheques, fxistal eiders, stamps, <fcc The coin found 
loose in the post amounted to £902 The total value 
of property found in undelivered letters opened m the 
returned letter office was £681,335 

Foreign Math — The follo'w ing table shows the estimated 


weight of the mails (excluding parcels) exchanged with the 
Bntish colonies and foreign countnes in 1900-01 The 
number of letters and post cards may be roughly taken at 
40 to the tt) — 


go's omitted 



Despatched from the 
United Kingdom 

Destinetl for the 
United Kingdom 

Country or Colony 

Letters 

and 

Post 

Cards. 

Circulars 

Book 

Packets 

Patterns 

News 

papers 

Letters 

and 

lost 

Cards 

Circulars 

Book 

Packets 

Patterns 

News 

papers 

hritOPF 





Austria Hungary 

lb 

27,0 

Ib 

233,0 

ll> 

26,0 

n > 

65,0 

Belgium and Luxemburg 

65,0 

360,0 

73,0 

68,0 

131,0 

Denmark 

17,0 

16,0 

82,0 

France (including Algeria 


and Tunii) 

271,0 

1,716 0 

248,0 

719,0 

Germany 

259,0 

1,479,0 

262,0 

807,0 

Gibraltar (including Tan 
gier). Malta, and Cyprus 

82,0 

819,0 

40,0 

32,0 

Greece 

5,0 

50,0 

86 

9,0 

Holland 

56,0 

249,0 

53 0 

126,0 

Italy 

64,0 

676,0 

50,0 

137,0 

Norway 

18,0 

89,0 

li ,0 

25,0 

Portugal and Azores 

10,0 

124,0 

10,0 

16,0 

Rumania and Balkan 

States 

4,6 

61,0 

3,6 

8,0 

Russia 

39,5 

310,0 

24,0 

62,0 

Spam 

28,0 

251,0 

24,0 

45,0 

Su oden 

15,5 

86,0 

15,0 

26,0 

Swit/ci land 

45,0 

436,0 

40,0 

110,0 

Turkey (I uropcan) 

8,0 

120 0 

7,0 

10,0 

Totals 

964,5 

6,621 0 

877,0 

2,359,0 

Asia 





Asiatic Turkey and Persia 

4.6 

65,0 

3,0 

6,0 

India (including Aden) 

147,0 

2,187,0 

112,0 

313,0 

Ceylon, Straits Settle 



ments, and Last Indies 

30,0 

467,0 

27,0 

62,0 

China and Ja()an 

30 0 

462,0 

27,0 

60,0 

Totals 

211,5 

8,181,0 

109,0 

431,0 

Africa 





South African Colonies ^ 

298,0 

2,270,0 

243,0 

473,0 

P astCoastof Africa(6ritish 
and Portuguese Posses 

sions), Mauritius, Ac 

8,5 

119,0 

6,6 

11,0 

West Coast of Atnca, Ac 

12,0 

170 0 

8,6 

7,0 

Egypt 

Madeira, Canary Islands, 
Caiw Verde, St Helena, 
and Asoension 

26,0 

350,0 

20,0 

40,0 



5,5 

66,0 

6,5 

3,0 

Totals 

349,0 

2,965,0 1 

283,5 

634,0 

America 





United States 

307,0 

2,290,0 

290 0 

2,100,0 

C aiiada and Newfoundland 

83,6 

1,068,0 

70,0 

i 

376,0 

Mexico and Central Amen 

can States 

7,0 

96,0 

6,0 

11,0 

Brazil, Argentine Repub 
he Uruguay, and iWa 

guay 

27,0 

473,0 

28 0 

47,0 

Chile, Peru, and Bolivia 

8 0 

126,0 

7,0 

13,0 

Ecuador, Colombia, and 


Venezuela 

2,0 

50,0 

1,5 

2,0 

British West Indies (in 
eluding Bntish Guiana, 
Bntish Honduras, Ba 
llamas, and Bermuda), 



and Falkland Islands 

21,0 

860,0 

20,6 

35,0 

Foreign West Indies 

6,6 

50,0 

2,5 

2,0 

Totals 

461,0 

4,503,0 

419,5 

2,585,0 


1 Including correspondence to and from the army 
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JDeipatohed from the 
United Kingdom 

Destined for the 
United Kingdom 

Country or Colony 

Ixitters 

and 

Poet 

Cards. 

Circulars 

Book 

Packets 

1 atterne, 
News 
papers 

Letters 

and 

Post 

Cards. 

Circulars 

Book 

Packets 

Patterns 

Niws 

papers 

Austiialasia 

lb 

lb 

lb 

lb 

est Australia 

10 0 

188,0 

8,6 

42,0 

South Australia 

8,5 

146,0 

6,6 

45,0 

Victoiia 

27,0 

463,0 

22,0 
28 0 

217 0 

Now South Wales 

JS,5 

438,0 

200 0 

Queensland 

12,0 

270,0 

76,0 

8,6 

78 0 

lasmania 

3,6 

26,0 

3.0 
18 5 

10,0 
183 0 

New Zealand 

667,0 

tiji, Ac 

1,5 

27,0 

1,0 

3,0 

Totals 

117,0 

2,174,0 

91,0 

787,0 

Grand totals 

2,103,0 

19,444,0 

1,840,0 

6,696,0 


During the same year 2,006,506 parcels were despatched 
out of the United Kingdom, and 1,118,788 were received 
from the British colonies and other countries Excluding 
Cape Colony, '^here the statistics are inflated by the 
parcels for the British army, Germany, with 281,145, 
received the largest number of any one country, and 
easily heads the list of countries from which parcels were 
imported into the United Kingdom, with 392,426, France 
coming next with 212,032 

It will be noticed that while the totals of letters and 
jiost cards sent abroad exceed those received by only one 
ninth, the printed matter exjKirted was nearly three times 
as great as that received This is due in great measure to 
tilt large numbers of books and newspaiiers sent to the 
British colonies, and especially to the army in Egypt, 
India, and South Africa 

Foreign, and Colonial Letter Ratee — On 1st January 
1889 a weekly all sea service to the Australasian colonies 
was opened The rates were 4d per | oz for letters, 
and 2d for post cards, as compared with 6d and Id by 
the quicker route In his Budget of April 1890, Mr 
Goschen jirovided for a lower and uniform rate of ]X)stagc 
fiom the United Kingdom to India and the British colonies 
generally The rates, which had hitherto varied from 2^d 
to 4d , 5d , or 6d \yev ^ oz , were fixed at 2^d per ^ oz 
The change took effect on Ist January 1891, and resulted 
at the outset in a loss of £100,000 a year The fourth 
Postal Union Congress, which met at Vienna in May and 
Juno 1891 (third congress at Lisbon, February and March 
1 885), took a further step in the direction of uniformity, 
and on Ist October 1891 the 2^d rate was extended 
to foreign as well as colonial letters from the United 
Kingdom Iho Australasian colonies gave their adhesion 
to the Union at this congress, leaving the Ca|3e Colony, 
British Bechuanaland, and St Helena the only imjxirtant 
jiarts of the British Empire still outside ht Helena and 
Ascension joined the Union in 1896, and the Cajio 
signified its adhesion at the next congress (Washington, 
May and June 1897), while British Bechuanaland and 
Rhodesia entered in 1900, and practically the whole of the 
British Empire is now included in the International Union 
Abyssinia, Afghanistan, Arabia, China, and Morocco are 
the chief countries which remain outside 

hnpenal Penny Post — Advantage was taken of the 
presence in England of special representatives of India and 
the principal British colonies, to hold an Imperial Postal 
Conference in London in June and July 1897, under the 
presidency of the Duke of Norfolk, Postmaster General 


The duke was authorized by the Government to announce 
that on and from Christmas Day, 1898, an imiicrial ^lonny 
l> 08 t would bo established with such of the British colonies as 
were prepared to reciprocate The new rates (Id jkt ^ oz ), 
which had long been advocated *by Mr Heniukcr Heaton, 
came into eflect in most cases on the appointed «lay, and 
with the other colonies and protectorates shortly afterwards, 
with the exceptions of Australasia and the Cape, where the 
2^d rate remained unaltered Ihe Cajje came afterwards 
into the schenu , which has also been extended to Hhodi sia, 
British Bechuanaland, Orange Ilivir Colony, Transvaal, 
and New Zealand Ihe Australian colonies are now the 
only imjiortaut exception At the sanu (onfeiLuce it was 
proposed that the parcel rates with Biitish }k>ssohsioii8 
should be lowered and simplified by tlie adoption of a 
triple scale for parcels exchanged by sea, namely, Is up to 
^ fi), 28 from 3 to 7 H), and Js from 7 to 1 1 ll> This scale 
has been adopted by many of the British colonics Tht 
parcel post has been gradually extendtd to nearly tlio whole 
civilized world, with tlie cxcei>tion of the United States, while 
the rates have in many cases been considerably reduced. 

On Ist January 1885 the jiost oftice at Malta was 
tiansforred from the control of H M Postmaster General 
to that of the local administration, and a similar change 
was made as regards Gibraltar on 1st June 1896 

Foienjn Mad Seivice — Remarkable improvements have 
been efiectc d in the 8i)eed and frequency of the mails sent 
abroad, and (ontiacts aie entered into from time to time 
with the mail sttamshij) comi)anies, of which the Peninsular 
and Oriental, the Orient, the Cunard, the Oceanic or 
Whitt Star, tho Pacific, and the Royal Mail are the prin 
cipal linos The ai)proximate time occupied in course of 
|)Ost between London and the following places is Cairo, 6 
days , New ork, 8 days , liombay, 14 days 16 hours , Cajie 
Town, 19 days, Hong Kong, 29 days, Adelaide, 30 days 
16 hours The transit charges for sjjocial trains conveying 
mails through France and Italy for Egypt, India, Australia, 
and the Far East havt been successively reduced until they 
now stand at the ordinary Postal Union transit rates 
At my Post OJjice Corps — Mention should be made of 
the Aimy Post Office, which is now an essential acconqiani 
mentof military ofjeiations On the outbreak of hostilities 
in South Africa in 1899, the British Post Office suiqJiod 
a force of 10 officers and 392 men for the jiurjTose of sortmg 
and d( livering the mails of the forces, despatching their re 
})hes, selling jKistage stamjis, dealing in jiostal oidcrs, 
Contingents were also sent by the Canadian, Australian, and 
Indian Post Offices During the first eight months of the 
campaign the letters deBjiatchtd to tho seat of war num 
bered over bj millions, while about half that number were 
sent home Including telegraphists, and men of tho army 
reserve, 3400 post office servants weie sent to the front 
Money Order Rates — The decrease in the number of 
inland money orders till 1890-91 was due to the compoti 
tion of i>ostal orders (introduced on Ist January 1881), and 
to tho reduction (on 1st January 1878) of the charge for 
registering a letter from 4d to 2d ^ Between 1878 and 
1886 tho commission on money orders under lOs was 2d , 
but on the Ist September in the latter year the rates were 
altered as follows — 

Orders not exceeding £1 2d 


On Ist February 1897 new rates were introduced on 
orders not exceeding £3 — 3d , over £3 and not exceeding 

^ The total «uma remitted did not fall off to the same extent, show 
lug that the small onlers alone were aflected The average amount 
for ordmory inland orders is now £2, 19a 5d ^ 
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£10 — 4d The cost of a money order transaction (at least 
3dL) IS very little affected by the amount of the remittance, 
and it was thought undesirable to continue the unre 
imuncrativi business of sending small sums by money order 
at less than cost price at the exjiense of the senders of 
larger orders The needs of smaller remitters appeared to 
bo sufhdently met by ijostal orders and the registered 


letter jxist It appeared, however, that the new charges 
fell with great severity u|X)n mutual benefit societies, hke 
the Hearts of Oak, which send large numbers of small 
money oiders every week, and on 1st May 1897 the 2d 
rate was restored for ordeis not exceeding £l 

Mmty Orders — The following table shows the mo\e 
ment of money order business since 1883 — 



loreufnarul CoJonml Mnyiey Onleis — The rates brought 
into force on Ist January 1883 were as follows — 


Not ex( coding £2 

.. M r» 


H) 


8 d 

0 (5 

1 0 

1 C 

2 0 


On 1st February 1897 those rates were reduced to the 
[)roHent scale — 

H d 

Not OKccecling £2 0 6 

M „ 10 

, , 10 1 6 


Money orders may be sent to almost any country in the 
world Hussu, S])ain, Onccc, and some of the stites of 
('^ontral and Southern Amoricji au the principal eveeji- 
tions 

The money oidei system is laigclyused by tlu Ihitish 
Ooviiniiunt departments foi the payment of ])ensions 
sepal ation allowances, umittance of bankruptcy dividends, 
tie , and free oreiers may be obtained by the laiblu, under 
(crtain conditions, for the purpose of remitting their taxes 
The cost of management of the Money Order Ofhee was 


reduced by the substitution, since 1898, of a number of 
women cleiks for men and boys 

Telegraph Money Orders — On 2nd September 1889 the 
issue of telegraphic money orders between London and 
seventeen large towns was commenced as an exjieriment, and 
on Ist March 1890 the system was extended to all head post 
ofhees and biauch ofheos in the United Kingdom IVo 
years later it was extended to every ofhee which transacts 
both money ordei and telegraph business The rates 
were — 

B d 


Not ( \( coding £1 0 4 

, 2 0 6 

, 1 0 8 

,7 0 10 

, 10 10 


in addition to a minimum charge of 9d for the ofhcul 
telegram of advice Th6 late was lowered on 1st February 
1897 to 4d for sums not exceeding *£3, and 6d for sums 
fioin to and the minimum charge for the telegram 
was reduced to 6d The sender of a telegraph money 
order may give instructions that, instead of being left at 
the jK)st ofiioe to be called for, it should be delivered at 


Tahh showing th* Vuviln’r and I aloe of Postal Orders to the Public from the eommet^ement on the 1st January 1881 to 

the SUt March IWO n ith those of typical years 
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the payee’s residence, and that it should be crossed for 
payment through a bank He may also, on paying for 
the extra words, send a short private message to his 
corresiwndent in the telegram of advice 

Telegraph money orders may also be sent to Austria, 
Belgium, Egypt, France, Germany, Holland, Hungary, 
Italy, Luxemburg, Norway, Rumania, Sweden, aiul 
Switzerland A fee of 2d is required in addition to the 
usual money order commission and the cost of the telegram 
The system is being rapidly extended to other countries 
The telegraph inland money orders in 1899-1900 
amounted to 311,943, and the sums so remitted to 
£999,086, an average of £3 4s 1591 were sent abroad 
for a total of £7213, while 2183 for £12,576 were 
reeeived from foreign countries 

Postal Orders — The table at foot of preeeding page 
relates to postal oiders 

It will be observed that in 1884 six new denominations 
of postal orders were introduced, while those for lis 6d 
and 178 6d, whieh were comparatively little used, were 
discontinued At the same time permission was given to 
make up broken amounts by afhxing postage stamps for 
sums not exceeding 5d to the order The stamps so 
affixed now amount to £100,000 a year The postal orders 
for Is have recently greatly increased, owing to the number 
of 8iK)rtmg competitions, for whieh a fee of Is is required 
British postal orders may also be obtained at Constantin 
ople, Malta, Gibraltar, India, Straits Settlements, Hong 
Kong, and Newfoundland, and by sailors on H M ships 

Savings Banks 

A suecinet account of the history of the Post Office 
Savings Bank, “ so far as deixisitors and the general public 
are concerned,” will be found in an Appendix to the 
Forty third Rejicrt of the Postmaster General (1897) 
The growth of business is shown in the following 
table — 


1 car endirifr 
81st December 

Averaffe 
Number of 

Af counts 

Average 
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]HlK)Slt8 

Average 
Balance in 
larh A( count 

Average 
Number 
of OfneeB 

1863-68 

663,000 

7,000,000 

£ B 

11 3 

d 

5 

3,890 

1869-74 

1,371,000 

18,000,000 

15 5 

3 

4,498 

1875-80 

1,889,000 

29 000,000 

15 12 

6 

5 742 

1881-86 

*5,088,000 

42.000. 000 

59.000. 000 

15 11 

3 

7,348 

1886-90 

4,248,000 

13 16 10 

9,026 

1891-95 

5 776,000 
7,414,744 

83,000,000 

14 7 

0 

10 888 

1896 99 

119,000,090 • 

16 0 

4 

12,401 


“ It 18 no slight testimony,” says the rejxjrt referred 
to, “to the skill of the able men who diew the 
original regulations of 1861, that these regulations 
remained unchanged, in spite of the vast expansion of 
the Bank, until a new code was prepared under the 
Act of 1887” (50 k 51 Vict c 40) The code ot 1st 
November 1888, issued under this Act, did not enlarge 
the limits of deix)8its or make any great and conspicuous 
change in the general system, but the Postmaster General 
obtained power to offer certain facilities for the transfer 
of money from one account to another, for the easier dis 
posal of the funds of deceased depositors by means of 
nominations, and in various ways for the convenience of 
the customers of the bank Arrangements were made for 
reducing to Is the cost of certificates of births, deaths, 
and marnages required for savings bank purjioses In 
July 1889 Local Loans 3 per cent stock was made 
available for purchase through the Post Office Savings 
Bank 

“In July 1891,” continues the report, “ another Act of 
Parhament was passed by which the maximum amount 
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which might be deposited was raised from £150 to £200, 
inclusive of interest The annual limit remained at £30, 
but it was provided that, irrosiiective of that limit, 
dcjx)sitors might leplace in the bank the amount of any 
one withdiawal made in the same year The object of 
this provision was to avoid cui tailing the saving powti of 
a 1)61 sou who might be dintn by emergency to make an 
inroad ui)on his store, but who might nevertheless, when 
the emtigeiicy had passed, find himself none the jicoicr 
and able to leplaco the moiu> withdiawn 

“The Act pio\ided also that where on any account the 
principal and interest togethei exceeded £200, interest 
should cease only on the amount in excess of £200, 
whereas pieviously interest ceased altogether when it had 
brought the balance of an account u]) to £200 

“The next striking development of the Savings Bank 
arose out of the Fiee Education Act, passed in Septeinbei 
1891 The Government of the day desired that advantage 
should be taken of the oppoitunity to mtulcatc u])on 
parents and children alike a lesson of thrift — that they 
should save the school [lence which they were no longer 
bound to pay The Education Department and the Post 
master General worked in concert to realize this end 
School managers were urged to press the matter ujion all 
concerned, sjiecial stamp slijis weic prepared and issued, 
managers were supplied on creelit with stocks of stamps to 
be sold to the children, and clerks from the nearest ])ost 
offices attended at schools to ojien accounts and receive 
doix)sitH The arrangement began in January 1892, 
about 1400 schools adojited the scheme at once, and three 
years later this number had risen to 3000 A sum of 
nearly £14,000 was estimited to have lieen depe^sited in 
schools in 5 months, and about £40,000 in the first 
year 

“ Concurrently with the spread of the stamp slip system 
in the schools, the extension of School Penny Banks, con 
nected intimately with the Savfngs Bank, was a (onspicu 
ous result of the (ffort to turn into profit ible channels 
the jience which no longer jiaid school fees 

“In Decemlier 1893 anothei Act of I’arliamdit ex 
tended the annual limits of dejKjsits from £30 to £50 
The iiiaximum of £200 remained unchanged, but it 
was provided tint any at cumulations act ruing aftei that 
amount had been reached should be invested in Govern 
ment stock unless the dojioHitor gavt instiuttious to the 
contriry 

“ In December 1893 ariangements were made for the use 
I of the telegraph for the withdrawal of money from tlu 
I Savings Bank Postmasters General had hesitated long 
I befoio sanctioning this new de]>artuit It was known 
that the systtm was in force abroad, and it was recognized 
that there might be, and doubtless were, cases in the 
United Kingdom where the possibility of withdrawing 
money without ddlay might be all important, and might 
save a depositor from debt and distress But, on the 
other hand, it was strongly held that the cause of thrift 
was sometimes served by interjiosing a delay between a 
sudden desire to sjiend and its realization , and it was also 
held to bt essential to maintain a marked distinction 
between a bank of dejx)sit for savings and a bank for 
keejiing current accounts ” 

On th'^ whole, the balance of opinion was in favour of the 
change, and two new methods of withdrawal were provided 
A depositor might telegrajih for his money and have his 
warrant sent to him by return of iiost, or he might tele 
graph for his money and have it paid to him in an hour or 
two on the authority of a telegram from the Savings Bank 
to the Postmaster The first method cost the depositor 
I about 9d , the second cost him about Is 3d for the trans 
1 action In 1899, 161,190 applications were rcceived-^for 
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withdrawal by telegraph, and 11,405 telegrams were 
received requesting payment by return of ]:x)8t 

By an Act which came into force on 1st January 1895, 
building scKieties, duly incorporated, were enabled to 
d( {) 08 it at any one time a sum not exceeding £300, and to 
buy Government stock up to £500 through the Savings 
Bank 

Savings Batik Finance — The iik roaso m the deposits lodged m 
the Post Office Savings Bank must be ascribed to a vaiiety of 
caiHOH Numbers of tiustee banks have been closed, and have 
trunsfr rrul their accounts to the Post Ofhco Bank , greater facilities 
iiavo be( n offered by the bank , the limits of deposit in one year, and 
of total deposit, liave been raised , and, smoo October 1892, deposits 
may f>o made by cinque , labile the long continued fall in the rate 
of interest made the assured 2^ jwr cent of the Post Oftice Savings 
Bank an increasing temptation to a (lass of investors previously 
ardistnmed to look olsfwneie The high price of Consols duo in 
]>ait to the magnitude of purchases on Savings Bank account, 
pioved a stnous embarrassment to the profitable working of the 
flank, which had shown a balance of earnings on tach yeai s 
working until 1896 after paying its expenses and 2i per cent 
interest to its doi>ositors Li onomical working minimized, but did 
not remove, the difhculty 1 he average (ostof each tiaiisaction, 
originally nearly 7d has been lirought down to 5ifd Down to the 
yeai 1896, £1,598 767 was paid into the txchequer undei see 14 
of the Act 40 Vi(t ( 13, f»eing the cx(eHHof intcicst which had 
accrued year by year But sinin 1895 there have been deficits 
amounting to £6162 in 1896, £9232 in 1897, £7018 in 1898, and 
£11 711 in 1899— mall £34 123 
The Central Savings Bank having outgrown its accommodation m 
Qmcn Victoiia Stiert, London a new site was pun based m 1898 
foi £15,000 at West Kensington and the ioundation stone of a 
new building to cost £300,000, was laid by the Prince of Wales 
on behalf of Qiuon Victoria on 24th June 1899 
Undei the Woikmen s Comjicnsation Act of 1897, sums awarded 
as compensation may be invested in the Post Ofhee Savings Bank 
Phis airangement jnoveil so (onvonient, that an A(t of 1900 
authorized a similar investment of money ])aid into an English 
(ounty court in ordinal y actions at common law, and ordered to 
be invested foi the hem tit of an infant oi lunatu 
JnducemetUs to thrift — By airangement with tlie War Oftice 
m July 1893, the deferred pay of soVdiers leaving the army was 
ill vested on then behalf in the Post Office havings Bank, but it 
was found tliat the majoiity of the soldiers diaw out ]naoti<ally 
the wliole amount at ome, and the ex}>eririient was discontinued 
in 1901 At tlie request of laige employers of labour, an offieei of 
the Savings Bunk attends at industiial establishments on devs 
when wages are paid and large numbeis of workmen have tlius 
lieon induted to bee ome de [lositois The advantages of the Savings 
Bank aie brought prominently lieforo the public by notices and 
leaflets, «nd appear to be now thoroughly approciatenl throughout 
tlie United Kingdom, as shown by the following table — 
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Total Amount 
to Credit of 
Depositors 

Averse Amount 
to Credit of 
each Depositor 

Proportion of 
Depositors 
to Population 

1 iiglaiid and Wales 

7 685,317 

£ 

122,366,193 

£ s d 
15 18 5 

1 in 4 

S( otlaiid 

1 172 801 

5 126,299 
8,058,163 

13 15 0 

1 111 12 

Ireland 

1S1 S65 

21 2 1 

1 111 12 

Totals 

8,4 39,983 

135,549,646 

16 1 3 

1 in 5 


Between the foundation of the bank and the end of 1899 
upwards of £648,000,000, iiielusive of interest, was credited to 
(hpositois, of whiih £474,000 000 was withdrawn Ihoro wore 
2 32 634,596 deposits 81,804,609 witlidiawals, 27,071,556 accounts 
opened, and 18,631,573 accounts closed The cross entries or 
instances where the account is operated ujion at a different offite 
from that at which it was 0]>ened, amounted to 33 ]>er cent It 
IS chiefly in lespcnt of this facility that the Post Ofhco Savmgs 
13ank oiijoys its advantage over the trustee savings bank In 
1900 14,969,849 deposits woic made, amounting to £40,516,436 
In the same year the withdrawals numbered 5,406,847, the total 
sum witlulrawii being £38,231,372 The interest creeiited to 
dopositcns was £3,145,978 and the total sum standing to their 
credit on Slst December 1900 was £135,549,645 
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A classification of accounts opened for 8 months in 1896, and 
assumed to be fairly typical, showed the following results — 


Occupation as stated by Depositors in 

Percentage 

to 

Total 

opening Account 

ProfeBBional 

1 55 

Offie lal 

2 81 

Jr diicational 

1 01 

Commercial 

3 88 

Agricultural and fishing 

1 83 

Industnal 

18 43 

Railway, shipping, and tiaus|>ort 

2 96 

Tradesmen and their assistants 

8 14 

Domestic service 

8 61 

Miscellaneous 

0 37 

Married women, spinsters, and children 

50 41 

100 00 


Women and children of all ranks are believed to bo 60 59 of the 
total number of depositois 

The accounts ojicn at the end of 1895 showed the following 
division of deposits — 


Balane'os not exceed ing 

£50 

Per Cent 
86 1 

h xcceding £50 and not exceeding 

100 

24 5 

M 100 „ „ 

150 

17 3 

»» 1^0 ,, ,, , 

200 

14 8 

„ 200 


7 8 



100 0 


The division accoiding to number of accounts, in the same groujis, 
was 90 8, 5 3, 2 2, 1 3 and 0 4 resjiectively 
Investments %n Oovcmm&nt Stock —In September 1888 the 
minimum amount of Government stock which might be purchasecl 
or sold through the Post Office Savmgs Bank was i educed from 
£10 to Is , and it was also provided that any person who had 

{ mrchtised stock through the Savings Bank could, if he so desired, 
lavo it trausfoired to his own name in the books of the Bank of 
England The Act of 1893 raised the limit of stock to £200 m one 
year, and £500 in all but any depositor might jmrehase stock, to 
1 eplace stock previously sold, m one entii c sum during that year 
If a depositoi exceeds the authorized limits of deposit in the Post 
Office Savmgs ]3ank, the excess is invested m stock by the Post 
Office on his be half 

Dining the year 1900 tlie mvestmonts of depositors m Govern 
ment stock were 41,030, amounting to £2,830,513 The sales were 
12,028, amounting to £678,610 On the Slst December there wore 
93,965 dciiositois, whose total holding of stock amounted to 
£10,468 290 

Annuities and Life Jnmranccs — The Act of 1882 which came 
into enicration on the 3rd hmo 1884, utilized the maohmory of the 
Post Ofhc.e Savmgs Bank for annuities and life insurances, which 
had been t flee tea through the Post Office at selected tovnis m 
England and Walts since 17th April 1865 Under the Act of 1882 
all jiayments were to be made by means of money deposited m the 
Savmgs Bank, and an older could be given by a eiepositoi that 
any sum — even to Id a week — should be devoted to the purchase 
of an annuity or insurance so long as he retained a balance m the 
Savings Bank In iobruary 1896 new life insurance tables came 
into ojieration, with reduced annual rates, and with provision for 
]»aymcnt of sums insured at various ages as desireel In 1900 
contracts were entered into for 2258 immediate annuities for 
£49 893, 137 deforied for £2722, and 677 life insurances for 
£32,512 Iho receipts for the year were £728,142 immediate and 
£19 852 deferred aniuutieH ana £22 186 for life insurances Tlie 
payments amounted to £503,297 in respect of immediate annuities, 
to 31,409 persons , £12,921 deferred annuities, to 1020 persons 
and 364 persons had claims amounting to £15,422 on aooount of 
life msurancos, on death and surrender 

Telkgkaphs and Telephones 

On the 5th of February 1870 the monopoly conferred 
upon the Postmaster General by the Telegraph Act of the 
pre\ lous year took effect The Post Office assumed 
control of telegraphic communication within the^ 

United Kingdom, and it became possible to send telegrams 
throughout the country at a uniform charge irrespective 
of locality or distance The purchase money paid to 
the telegraph comjianits, the compensation to railway 
companies for thoir interest in telegraph business, and 
the exjiense of new lines, amounted to upwards of ten 
milhons sterbng On the day of the transfer a thousand 
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post offices and 1900 railway stations ^erc opened as 
telegraph offices The pubhc at once sho\ved their 
appreciation of the change In 1869 but 8e\iii milhons 
ot telegrams passed on the companies’ wires In 1870 
the Postmaster General transmitted ten miUiona 

In 1885 sixpenny telegrams were introduced The 
charge for a written telegram which came into force in 
1870 was one shillmg for the first twenty words, and 
threepence for every additional five words, the addresses 
of sender and receiver being sent free In 1885 the 
charge was reduced to a halfixjnny a word throughout, 
including addresses (a system of abbreviated addresses, 
which could be registered on payment of a guinea a year, 
l>eing introduced), with a mmimum charge of sixpence 
The effect of this reduction was to raise the number of 
telegrams in two years from 33,000,000 to 50,000,000 
During the first six months the numbei of telegrams 
increased by 48 j^er cent , while the gross telegraph revenue 
fell off to the extent of £40,233, though £18,124 had 
been received in resjiect of abbreviated addresses In 
Apnl 1886 the telegrams exceeded those foi April 1885 
by 40 per cent , the revenue was £11,800 less In May 
the increase in telegrams was 51 per cent, md the 
K venue £4100 less than in the previous Maj In June 
the increase was 61 i)er cent , the revenue £2800 less 
The working ox|)en3es were thus increased, while the 
receipts wore dimimshed In London alone the receipts 
fiom local messages fell off by as much as 74 iter cent 
The following table shows the total iiuml)ei of telegrams 
io]\>ardod from telegraph ofheos in England and Wales, Scotland, 
and Ireland, in each yeai siiue 1883 — 




\unilier of Telegranui 000 s omitted 


Year 

Engl 

Provinces 

&nd and Wi 

Ixindon 

lies 

Total 

Scotland 

Ireland 

Total 

1884-85 

16,195 

12,930 

28 126 

3,257 

1,894 

33,278 

1885-86 

18,029 

16,081 

38,110 

3,812 

2,816 

39 146 

1886-87 

24 044 

18 276 

42 320 

5,106 

50,248 

1887 88 

26,052 

18 872 

44,924 

6 430 

3,047 

53,408 

1888-89 

28,269 

20,263 

48,532 

5,991 

3 241 

57 765 

1889-90 

30,873 

21 562 

52,435 

6,645 

7,077 

3,420 

62,403 

1890-91 

32 827 

2 >,831 

55,658 

58,766 

3,673 

66,409 

69,685 

1891-92 

34 854 

23 911 

7,155 

8,674 

1892-98 

35,382 

23,554 

58,936 

7,100 

3,871 

69,907 

1892-94 

36 129 

23,501 

24,117 

69,630 

60,215 

7,279 

3,987 

70,899 

1894-95 

36,098 

7,384 

4,038 

4,307 

71,689 

1895-96 

39,411 

27,025 

66,436 

8,095 

78,889 

1896-97 

40,305 

26,645 

66,950 

8,094 

4 878 

79,423 

1897-98 

42,542 

44,781 

27,419 

69,961 

8,463 

4,605 

83,029 

1898-99 

28,468 

73,249 

9,004 

4,729 

87,043 

1899-1900 

46,144 

29,971 

76,115 

75,384 

9,387 

4,910 

90,415 

1900-01 

46,029 

29,855 

9,289 

4,903 

89,576 


In 1891 the terms under which a new telegraph office was 
Oldened, on the request of a person or persons who undertook to 
guarantee the Post Office against loss, were reduced In 1892 rural 
sanitary authorities wore empowered to give such guarantees out of 
the rates In 1897, as part of the Jubilee concessions, the Govern 
ment undertook to imy one half of any deftoiency under guarantees 
Dunng the six years ended in 1 891 the average ttumW of tele 
giaph offices guaranteed each year was 77 From 1892 to 1897 the 
average rose to 167 In 1898 and 1899 it amouniod to 290 The 
number of telegraph offices opened without guarantee has increased 
apace, and there are now 11,512 telegraph offices m all As part 
of the Jubilee scheme the charges for ^rterage — formerly 6d per 
mile beyond the free postal delivery of a town, or beyond one mile 
ftom an office and Is per mile from the office door when the dis 
tanco exoeede<1 8 miles and a mounted messenger was sent — were 
reduced as follows Up to 3 miles, free , beyond 8 miles, 8d per 
mile, reckoned from the post office , and arrangements were m^e 
for the ffee delivery at all hours of the day or n^t of any tele 
gram within the metropolitan postal dis^ct The cost of free 
delivery up to 3 miles vas estimated at £62,000 a year 
On the 26th April 1892 the House of Commons passed a resolu 


tion, moved by Sir E Birkbeck, m favour of providmg telegraphic 
or telephouio communication between coastguard stations, for the 
better prevention of loss of life and property by shipureok 
£20,000 a year was voted foi 1892-98 and Jbr each year in suoces 
Sion till 1900-01 (£30,000 , 1901-02, £J6,000), and a Royal Com 
mission was appointed to considei the best means of connecting 
lightships and lighthouses with the telegraph system of tlu 
country The Post OJficr Omde contains a list of 48 {ximts at sea 
from which casualties can be reported by tilegrapli or telcphont 
A new line fn»m London to Nevin, on the coast of Widfs, and 
thence to Ireland was laid m 1887 at a cost of £40,700 in lune 
1899 an additional cable was laid iioiii Novin to Newcasth, (Jo 
Wicklow 

In ordei to obviate the damage and interruption ri suiting 
from storms, large iiumljors of wiils have bii ii laid nndergiound , 
and a system of undei ground \^ii(8 between I ondon and Hirming 
ham has been completed to hcluh the storm svepticntn from the 
Wash to the Bristol Channel 

Foreign Telegrams — The Sixth International Telegraph 
Conference, held at Berlin in 1884, effected a uductiou in 
the charges to many countries h q , the ratt \)Lr word was 
reduced for Russia from 9d to 6 id, Spun 6d to 4Jd , 
Italy 5d to 4^ , and India 4s 7d to 48 Tin cost of 
reimating a message was i educed from one half to out 
fourth of tho original chaigt foi transmission The next 
Conference (1890) was held at Pans Further consider 
able reductions were effected The rates to Austria 
Hungary and Italy were reduced from 4Jd to 3d , Kussu 
6 Jd to 5id , Portugal 5Jd to 44d , Sweden 5d to 4d , 
Spam 4Jd to 4d , Canary Islands Is 7Jd to Is , Ac 
The minimum charge for any foreign (Luropean) telegram 
was fixed at lOd The Eighth Conference (Budaiiest, 
1896) succeeded in making the following i eductions, 
among others, from tht United Kingdom China 7 h to 
58 6d, Java Gs to 5 b, Jayian Hs to Gs 2d, Mauritius 
8s 9d to 58 , Persia 28 5d to Is 9d At this Conferenci 
it was made incumbent upon every State adhering to tht 
Union to fix in its currency an equivalent approaching as 
nearly as possible the standard rate in gold, and to correct 
and declare the equivalent in case of any mqiortant 
fluctuation The limit of letters in one word of plain 
language was raised from 10 to 15, and tho number of 
figures from 3 to 5 The International Telegraph 
Bureau was also ordered to compile an t nJarged official 
vocabulary of code words, which it is projxised to recognize 
as the sole authority for words which may be ustd in 
cypher telegrams sent by the public (See Appendix to 
Postmaster General’s Reixirt, 1897 ) 

In the meantime progress had lx.en made m the transfer 
of international cables from private conqianies to the State 
The concession held by the Subraaiine telegraph Com 
pany, for cables between the United Kingdom and tho 
continent of Euroiie, expired m January 1889, but was 
extended to the Slst of March in that year From that 
date the undertaking was jmrehased b} tin Governments 
concerned France and Oieat Britain jointly acquired the 
cabhs between Calais and Dover, Boulogne and Folke 
stone, Dupjje and Boachy Hoad, Havre and Beachy Head, 
Piron, near Coutances, and Vieux Chateaux (St Hollers, 
Jersey) Belgium and Great Britain became ^ointpro 
prietors of the cables between Ramsgate and Ostend and 
Dover and De la Panne (near Fumes) The two cables to 
Holland and one of the cables to Germany were already 
the property of Great Britain, and the German Union 
Company’41 eablo to Germany was purchased by the German 
Government The offices of the Submanne Company in 
London, Dover, Ramsgate, East Dean, and Jersey were 
purchased by the Post Office, as well as the cable ship , and 
the staff, 370 in number, was taken over by the Govern 
ment The capital amount laid out by Great Britain 
was £67,163, and on 1st Apnl the now business was com 
mcnced with a uniform rate to France, Germany, Holland, 
and Belgium of 2d. a word, wnth a mmimum of lOd ^ 
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In 1800 Liveipool was placed iii direct telegraphic comiuumca 
tion with Hamburg «-»d Havrci and London with Rome The 
following year an additional cable was laid from Baoton, in Norfolk, 
to Borkum, in Germany, at the joint exronse of the British ana 
German Governments Direct ttlegra^ic communication was 
thus afforded between London and Vienna In 1898 a contract was 
made with the Eastern and South Afhca Telegraph Company for 
the construction, laying, and maintenance of a cable from Zanzibar to 
the Seychelles and Mauritius, a distance of 2210 miles, for a subsidy 
of £28,000 a year for twenty years, to be made up as folloiV^ 
Great Britain 10 millions, India 10 millions, Seychelles 1 million, 
Mauritius 7 millions The cable has been worked since November 
1898 In 1894 the Eastern Extension Tele^axih Company laid a 
cable fiom Singapore to Labuan and Hong Kong, thus duplicatmg 
the route and making it an all Bntish line The following year 
the lates to and from East and South Africa were reduced, by 
negotiation, fiom charges varying from 7s 9d to 88 lid a word to 
^s 2d or tin Government messages were accorded a rab of 2s 6d 
and press tdegrams from Is 8d to Is 7id a word In 1896 it 
was arranged to lay two new (aides to France and one (for duplex 
working) to Germany On 1st February 1898 a new cable was 
laid lietween Bermuda and Jamaica (ind Turks Islands), giving an 
all British line to the West Indies, with lodiuod charges In 1900 
direct telegraph working was established between London and 
(y(*noa, and a third cable was laid to South Africa ind St Helena 
and Ascension 

Expermn nts by Sir W Picocc in ilcctiical communication with 
out wires have been rejiortod from time to time by the Postmastei 
( renoral, and the method has been emjiloyed by th( Post Office m 
])iactical woiking across the Sc vein Channel, and in lustauccs 
w hero an inland tolegraxdi has been iutorru])ted 

Ten yiarH of State administiation of the tolograiihs had 
not passed bcfoie tlu Postmaster General was threatened 
with a formidable rival m the form of the tele 
phoa§M which assumed a practical shajie about 

the year 1878, the first exchange m the United 
Kingdom being established in the City of London m that 
year It was claimed by those in possession of the tele 
phono jiatonts that they could supply the means of tele 
jihonic communication to the public without the licence of 
the Postmaster General, and ( ould thus, in eftect, comjieto 
with the State in the transmission of messages by means of 
electricity The Postmaster General resisted this view, and 
m 1880 it was judicially diterminod (Attorney General v 
The Ldison Toleidiouc Company, b Q B D 244) that the 
tdephont was a telegraph, ind that telephone exchange 
liusmess could uot legally be earned on cxcojit by the 
Postmaster General or with his sanction Licences were 
then granted to the United Telephone Company, the 
owners of the master patents, and to a number of sul)- 
sidiary companies, to establish exchanges in specified 
])laees, on condition that a royalty of 10 per cent on the 
gross receipts of each enterprise was paid to the Post 
Ofiice The business gnw lapidly, and in 1884 the local 
liconecs (which were found to ham|ier business) were 
superseded by licences applicable to the whole country 
At the saint tune a few Post Ofiice exchanges were ostab 
lished, and the Postmaster General undertook the business 
of supxdying private telephone wires 

Between 1884 and 1889 the three jirincixial telephone 
(ompanies (the United, the National, and the Lancashire 
and Cheshire) greatly extended their business, and on Ist 
May 1889 they became merged in the National Telephone 
C'ompany Limitcxl On Ist May 1890 the company 
reduced its rates m the North of England from £20 to 
£19 |)Lr annum, and on Ist January 1891 a general 
i eduction of rates outside the metropolis took place from 
£15 and £12 per annum to £10 per annum The 
lemamiiig comp*mies were shortly afterwards amalga 
mated with the National Telephone Company In July 
1891 the last of the i)atcnt8 ex^nred, and in March 1892 
Sir C Cameron moved a resolution m the House of 
Commons in favour of nationalizing the telephone service 
The Government therefore announced its intention of 
1 )V -chasing the trunk lints (tf, lines connecting town 


and town), leaving to the companies the local exchange 
busintss A Treasury Minute of 23rd May 1892, prmt^ 
m full m the Postmaster-Generars Thirtieth Report (1892), 
sets out the objects of the Government’s policy It points 
out that the telegraph revenue was being checked by the 
telephones, and that at the same time the public was 
dissatisfied with the practical monopoly of the company, 
which by buying up its nvals had destroyed competition, 
while the system still lacked its necessary development 
The charges for trunk conversations were to be fixed at 
3d for 3 imnutcs for any distance not exceeding 20 miles, 
6d for over 20 and not exceeding 40 miles, and 6d for 
every additional 40 miles 

A Select Committee of the House of Commons in 1892, 
under Mr Goschen, recommended that the companies’ 
licences should not be extended, but that the Government 
should on its own responsibility settle the details of \n 
agreement to ho laid before Parliament The New Tele 
iJionc Conijiany had arisen in Manchester after the patents 
had exjared, but by arrangement with its more powirful 
rival it went into liquidation, leavmg the National Teh 
phone Comimny alone in the field The Telegraph Act, 
1892 (55 A 56 Vict ( 59), authorized the Treasury to 
borrow one million sterling for the purchase of the ti unk 
telejihonc lines of the comjiany, and for the connexion ot 
business centres by new trunk lines, and also conferred 
upon the Postmaster General additional powers m regaid 
to wayleaves, upon which the efficiency of a telephone 
service largely dei)ends New trunk lines were at once 
laid down by the Post Office, and were ox)cned to tlu 
jmblic on ICth July 1895 The trunk fees were fixed 
as follows — 

s d 

25 miles or undu 0 8 for 1 rainnti m 

Ovoi 25 miles ami nut evceeding 50 0 6 

„ 50 „ „ 75 0 9 

75 „ , 100 1 0 

h or ca( h 40 miles beyond 0 6 

The heads of the agieement with the company wen 
initialled on the 11th August 1892, but the complication 
and magnitude of the details to be arranged for the 
transfer of the linos occupied a period of nearly foui 
years, and the final agreement was not signed until 25th 
March 1896 Nearly 30,000 miles of wires were taken 
over, at a cost of £499,114, and now areas were allotted 
to the company for the prosecution of its exchange busi 
ness All communication between one exchange area and 
another now involves the use of the trunk wires A large 
numlicr (»f the operatives employed by the company on 
the trunk wires jiassed into the service of the Post Office 
at the time of the transfer 

Meanwhile the draft agreement with the National 
Telephone Company, laid on the table of the House of 
Commons on 7th August 1894, had been followed by 
much public discussion The {irincijile of competition in 
exchange business again found favour with a section of 
the public, and the cor})oration of Glasgow, in particular, 
pressed its application for the grant of a licence to carry 
on telephone business Local authorities objected in some 
instances (notably in London and Glasgow) to iiermit the 
company to take up the streets for the purpose of laying 
underground wires, while overhead wires, apart from 
aesthetic objections, were liable to interruptions from fire, 
storms, and accidents Accordingly in 1895, a Select 
Committee of the House of Commons was appointed, with 
Mr Arnold Morley, Postmaster General, as chairman, “ to 
consider and report whether the provision now made for 
the telephone service in local areas is adequate, and 
whether it is expedient to supplement or improve this 
provision, either by the granting of licences to local 
authorities or otherwise” As the dissolution of Parlia* 
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snent ivas immmont and the Committee was not nnamm | 
ous, it failed to do moro than report the evidence to the ' 
House 

The corporation of Glasgow iiersevered in its efforts to 
obtain a licence, and in 1897 the Treasury ap{X)mttd 
8henff Andrew Jameson a Special Commissioner to hold 
a local inquiry in Glasgow whether the telephone service 
in that city was adequate and efficient , whe^er the price 
charged was reasonable , whether any inefficiency or made 
quacy was due to the lefusal of facilities oii the pait 
of the munici|jal authorities and others, and how far such 
lefusal was reasonable or justifiable, and iiually, whether it 
was exjiedient to grant the cor|.)oratiou a licence to cany 
on a telephone service After taking evidence for a fort 
night, the Commissioner reported that the service was 
inefficient, but adequate — no undue conditions were 
imixised ujxin applicants The price was retiorted to be 
reasonable The corporation wiis held responsible for 
unieasonably withholding facilities, and so lendermg the 
service inefficient, while it was held inexpedient to give 
the corporation a licence, on the grounds that (i ) the funds 
of a city ought not to be applied for the benefit of a 
limited class of citizens only, (ii ) that delay and waste 
lesult from two systems in one area, (iii ) that the 
acquisition of all telejilioiies by the Government m 1911 
would become more difficult and expensive, and that (iv ) 
the corporation had not proved that they could work thi 
licence without throwing a new and serious burden on 
the rates 

On Ist April 1898 a furthei debate was opened in the 
House of Commons by Mr Caldwell, in the course of 
which Mr Hanbury, Financial Secretary to the Treasury 
and representative of the Post Office in the House, stated 
on behalf of the Government the objections to purchasing 
a company whose eajiital stock had been largely watered, 
whose plant was in many cases old fashioned, consisting of 
single ovorheid wires, and whose term of existence was 
a]JiJroaching its end. A Select Committee was aj)jK)intod, 
with Mr Hanbury as chairman, to consider “ whether the 
telephone service is, or is calculated to become, of such 
general benefit as to justify its being undertaken by 
municipal and other local authorities, regard being had 
to local finance”, and if so, under what conditions 
Ihe Committee reported (9th August) to the effect that 
the telephone service of the country was not likely to 
become of general benefit ‘*so long os the present piactical 
monopoly in the hands of a private company shall continue ” 
The trunk service m the hands of the Government and 
worked on the toll system (ic, a separate payment for 
each service) was the most oxiiensive m Europe The ex 
-change service, chiefly confined to annual subsenbers to 
ihe National Telephone Company, was much behind what 
It should be as judged by Continental standards The 
company’s capital of £3,105,000 at the time of amalga 
mation included £1,292,000 of “water” £300,000 had 
been spent on patents which expired in 1891 And the 
service, practically limited to the wealthy classes or large 
users who could afford to become annual subsenbers, was 
rendered precarious by the difficulty of obtaining way 
leaves, which, even when secured, were held upon short 
notice Out of 143,000 miles of wire, 120,000 were liable 
to be removed at 6 or 12 months’ notice The company’s 
rates were unregulated, and it claimed the nght to give 
jireferences, or even to refuse its services altogether The 
Committee found that the Post Office was “ not prevented, 
•either by legal agreement or by good faith, from limiting 
or ending the monopoly of the company”, and that 
“ competition appears to be both expedient and necessary, 
in order, first, to extend and populanze the service, and, 
next, to avoid a danger, which is by no means remote if no 
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alternative service is m operation, that a puichast of tin 
tomjiany’s undertaking at an mfiated piict maj be foiitd 
upon the Government of the day ” They therefore leconi 
mend that “general immediate and effective comjxjtition 
should be at once undei taken cither by tlifi Post Office or 
by local authoiities, wink (Onsukimg that “a really 
efficient Post Ofiico strvue affords tlu best means foi 
securing sudi comjiotition ” 9ht Post Offitc should either 
start services of its own, or grant hceutes to local autlnW 
ities, subject to pio])er regulations hqual terms should 
1)6 aimed at where the hxal authoritas camt into com 
jHitition with the coni] >any , an<l proposiKwtn made with 
a view to the imicha^^c by tht J'ost Ofiici in VH 1, at the 
then value, without any ( om])tnsatiou lor goodwill or 
future profits, ot any suitabk jilant oi buildings held by 
i conqHtmg and e\j)iiing Incnsct 

In addition to the £1,000,000 raised for tiunk line 
purposes by the Act of 1892, fuithei sums of £i00,000 
md £1,000,000 had bicn authorized bj the TdcgiajJi 
Acts of 1896 (■)9 d 60 A^ict c tO) and 1898 (61 d 6J 
A let c 31) hollowing upon the lepoit of the Helctt 
Committee of 1898, the Telegraph Act, 1899 (62 A 61 
A let e 38), was jiassed for the puriiosc of enabling tlu 
Post Office to develop its exchange business, for whuh 
a loan of two millions was aiithoii/cd, and to tnqiowei 
local authorities iindti (iitain conditions to cany on 
telephone exchangt business under licenct fiom the Post 
master General The ]Hjsition of the National Telephone 
Company was also defined in ease of coiiqxtition by local 
authorities, and its licence was extended to lie coextensive 
with that of a new lieenset in any locality on condition of 
its afttirding intere omnmmcation and coming undti the 
control of the Post Office as icgaids rates 

The Post Office ojiened its exchange telephone service in 
London m 1902 It has granted licences to the States of 
Guernsey (1898), Glasgow, Huddersfield, Tunbridge A\klls, 
Brighton, and other centres 

llie principal icasons alleged foi the unfavourable 
financial results of the working of the tckgraiihs aic 
(i ) The large price (£10,1 10,000) exininded os 
purchase money — an argument ol little weight r»»if/rto/ 
so long as working cxjienscs are not j>aid (a ) Simttteh 
The light accorded to lailway comjianics at the 
time of the transfei, of sending postal telegrams free of 
charge The numlxr of these telegrams, at first insignifi 
cant, reached a total of 1,600,000 m 1891, with an average 
length of 25 words, reiireseutiiig a value of over £80,000 
a year Arrangements were afterwards made under winch 
the companies sunendci this privilege in return foi jxr 
mission to send a fixed numbei of free telegrams m the 
course of ca( h yejar (m ) The loss on jircss telegrams 
To quote thei I orty fust llniort of the Postmaster General 
“A still more scrigus burden is caused bv the loss on pi ess 
telegrams The charge specified m the I’clegrajih Act of 
1868 for press tele grams is Is for 75 woids during the 
day, or for 100 words at night But a proviso was ^ded 
that for coj)icH the charge was to be only 2d jjer 76 or 100 
words, and no condition was laid down as to the copy 
Ixing for the same town as the onginal The news 
jjaiiers accordingly combined to receive from the News 
Associations messages in identical terms, and by dividing 
the cost they aie enabled to get the benefit of a rate whicli 
comes nearer 2d than Is, the average charge being in 
fact about 4jd per 100 words Notwithstanding the 
economical arrangements which have been made for the 
transmission of the telegrams (5,400,000 in number, eon 
taming 660,000,000 words), the loss incurred by the 
Post Office in dealing with them is estimated to amount to 
£300,000 per annum ” (iv ) The reductions in the tanCP 
(esjiecially in 1886 and 1897) (v) The competition of 
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the telephone (upwards of 450,000,000 messages a year 
transmitted by the National Telephone Company alone), 
though it must Ixj remembered that the royalties of the 
company, exceeding £100,000 \m annum, figure among 
the receipts of the Post Othce telegraph service (vi.) The 
increased wag< s |iaid to telegraphists in 1 880—8 1 the 
wages and salanes represented 44 per cent of the total 
revenue , they now exceed 66 jier cent 

The real success of the btate administration of the 
telegraph lies not in any contribution to the revenue, but 


in cheap telegrams and a large use of the service The 
average pnee jiaid for the ordinary inland telegram is ?fd 
and there are far more telegrams sent in the United 
Kingdom, both positively and relatively to population, 
than in any other country, with the possible exception of 
the United States, hor every 100 persons there are senU 
in the United Kingdom, 184 telegrams, while in France 
there are but 108, and in Germany but 6b The accom 
jjanying table shows the revenue and expenditure of the 
telegraph service — 
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Pofft Ojfftce Staff 

The staff of the Post Ofhet on Slst March 1901 
amounted to 17%3,184, or 1 in 216 of the whole ixipulation 
of the United Kingdom Of these, 35,377 wore women, a 
proportion of over one fifth of the staff The t>ostmasters 
numbered 909 (including 11 omfiloyod abroad), and the 
sub iiostmasters 21,027 The total number of oftices 
(including branch ofhees) was 22,189 The unestablished 
staff, not entitled to |)ension, made up chiefly of telegraph 
boys, and of persons wlio are employed for only jiart of the 
flay on Post Office business, included 79,052 out of the 
gland total, and almost the whole of the sub iK)stmaaters 
The jiay and prospects of almost all classes have he^n 
greatly improved since 1884, when the number stood at 
91,184 The principal schemes of general revision of pay 
have been — 1881, Mr Fawcett’s scheme for sorting-clerks, 
SOI tors, and telegrajihists (additional cost £210,000 a 
year), and for postmen, 1882, £110,000 Mr liaikes’s 
various revisions, 1888, chief clerks and supervising 
officers, £6230, 1890, sorting clerks, sorters, and teh 
graphists, £179,600, 1890, supervising force, £65,000, 
1890, London sorters, £20,700, 1891, London overseers, 
£9400, 1891, jKistmen, £125,650 Mr Arnold Morley, 
1884, London overseers, £1400, and rural auxiUanes, 
£20,000 

On June 10th 1895 a committee was apiK)inted, with 
Lord Tweedmouth as chairman, to consider the pay and 
[Kisition of the whole Post Office staff, excluding the clencal 
force and those employed at headquarters After ex 
haustive inquiry, the oommittct reported its recommenda 
tions on 15th December 189b, and thesq were adopted in 
their entirety by the Govemmont at an immediate increased 
cxjKjnse of £139,000 a year, which has since risen to 
£500,000 In 1897 a conference of members of the 
House of Commons, under the presidency of the Duke of 
Norfolk and Mr Hanbury, considered further represen ta 
tions of grievances on the part of the staff, and in the 
result additional concessions were made at a cost of 
£100,000 a year 

In July 1890 a number of postmen in London went out 
on strike Over 450 were dismissed m one morning, and 
♦he work of the Post Office was carried on without inter 
ruption The men recened no symimthy from the public, 


and most of them were ultimately successful in their plea 
to bo reinstated A quasi political agitation was cairied 
on during the general election of 1892 by some of 
the London sorters, who, under the plea of civil lights, 
claimed the right to influence candidates for Parliament l>> 
exacting pledges for the promise of parliamentary supj)Oi t 
The loaders were dismissed, and the Post Office has iiphelil 
the principle that its officers are to hold themselves fiec to 
serve either i)arty in the State without putting thernseht'^ 
prominently forwaid as ix)litieal partisans Parliament 
has boon rqHsatedl} asked to sanction a pajliamentai\ 
inquiry to reoi^n the settlement of the 3Veedmoutli 
Committee, and the telegiaphists have been espocialh 
active in pressing for a further committee The rates of 
pay now, and at \ariou8 dates since 1881, are sot out 
with groat fulness m two Parliamentary papers {Pomfnmi 
No 217 of 1897, and Sorters, Teleqrajyhvsts, £c, No 230 
of 1898) 

The pay of a sorter oi telegraphist in London rises to* 
£160 a year, with prosiHicts of promotion to higher classc s 
The maximum pay of a postman in London is 34s a week 
but ho may receive as much as Gs a week extra for gooel 
conduct stripes. The Parliamentary returns above referred 
to show the |)erqui8ite8 in the form of overtime, allow 
aiices, double increments, uniform, free medical attendance 
holidays, and pensions, &c, ergoyed in addition to the 
bare wages “ The mere scales of })ay given to the statt 
only imiKirfectly represent the full advantages arising from 
the ir position , and the growing disinclination of the staff 
to leave the service, and the increasing desire of outsidern 
to enter it, afford a fair presumption that the position and 
prospects of the employes in the Post Office are at least 
equal, if not superior, to those of persons employed on 
similar duties outside the service ” ^ 

The estimated expenditure of the Post Office on account 
of salaries and wages in 1900-01 amounted to£8,620,17L 
representing 49 38 of the total revenue and 62 1 1 of the 
total expenditure These percentages were respectively 
36 72 and 50 32 in 1884-85, and have been steadily in- 
creasing, notwnthstanding the considerable extension of 
Mr Fawcett’s successful oxpenmeut of employing women 
and girls in the clencal work of certain branches of the 
service 


^ Forty first Report of the Postmaster-General, 1895, p 11 
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In November 1891 an important change was made in 
the method of recruiting the staff of postmen, with the 
<jbject of encouraging military service, and of providing 
situations for those who after serving then country in the 
army or navy are sometimes left without employment at a 
comparatively early age In making appointments to the 
situation of postman, preference iivas given to army, navy, 
and royal marme pensioners, and men of the army reserve 
iMe regard was paid to the legitimate claims of telegraph 
messengers or other ]:)ersoiis who had prospects of succecnl- 
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mg to tliese situations, but on March Slst, 1892, no fewer 
than 1379 old soldiers and sailors were serving as postiiKii 
Since that time the number has cpnsidcrably increased 
In August 1897 the Government decided to reserve one 
half of all suitable vacancies for ex soldiers and sailors, as 
]iostm(n, poiters, and labourers, and preference has been 
shown to them for employment as lift itbiidants, caic 
takeib, Ac ^ 

tina'iwe — The following table shows the financial wouk- 
ing of the Post ( )fhct — 
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Postage hTAMis 

The pamphlet of Mr (afterwards Sir) Rowland Hill, 
Po^t Office Reftytm Its Impoitance and Practuxihility^ 
1837, led to the appointment of a committee of the 
House of Commons on 22nd November 1837, “to inquire 
into the rates and modes of charging jiostage, with a view 
to such a reduction thereof as may l)e made without injury 
to the reienuc” This committee leported in favour oi 
Hill’s proposals, and in Act, 2 A 3 Vict c 52, was jiassed 
in 1839, authorizing the Treasury to tix the rates of post 
ige, and regulate the mode of their collection, whether by 
j>rcpayment oi otherwise By Treasury Minute of 23id 
iVugust 1839, published in the press, it was announced 
tliat “My Lorcls feel it will be useful that artists, 
men of science, and the public in general may have an 
oji]iortunity of oftonng any suggestions or pioposals as to 
the manner m which the stamp may be liest brought into 
use ” A premium of X200 was offered for the best, and 
XI 00 for the next best, pioposal The i>oints to bo con 
sidered were “ (1) the convenience as regards the public 
use , (2) the security against forgery (3) the facihty of 
being checked and distinguished at the post office, which 
must of necessity be rapid, and (4) the expense of the 
}>roduction and eirculation of the stamps ” To this invita 
tion 2600 replies weie received, but no improvement was 
made ujxm Rowland Hill’s suggestions A further Minute, 
of 2Cth December 1839, announced that the Treasury had 
decided to require that, as far as practicable, the postage 
of letters should be prepaid, and such prepayment effected 
by means of stamps Stamped covers or wrappers, 
stamiHid envelopes, and adhesive stamjis were to be issued 
by Government The stamps were engraved by Messrs 
I*cikins, Bacon, A Fetch, of Fleet Street, from Hill’s 
designs, and the Mulready envelopes and covers by Messrs 
Clowes A Son, of Blackfnars The stamps were appointed 
to be brought into use on 6th May 1840, but they appear 
to have been issued to the public as early as Ist May 
The jienny stamp bearing a profile of Queen Victoria was 
coloured black, and the twojienny stamp blue, with 
check letters in the lower angles (in all four angles from 
Vpnl 1858) Up to 28th January 1854 the stamps 
were not officially perforated, except in the session of 
1831, when stamps, perforated by a Mr Archer, were 
issued at the House of Commons jiost office In 1853 the 


Goveinmcnt purchased Archer’s i»atcnt foi X4000 Iho 
stamps were hist water maikcd m Ajnil 1840 

(i ) Ltiie euffraied 

Halfpenny Stamp — First issue Ist Octohei 1870 si 7 i 18 mm 
bj 1 1 mm , lake rod varying to rosi rod 

One Penny Stamp — First isave Ist (foi 6th) May 1810 flu htad 
executed by Mr I’uderick Heath from a di awing by Mi Hunj 
Corbould of Mr Wm Wyons muhil stiuek to c onmumoiate her 
Majesty 8 visit tothn City of London on 0th bovcinbir 1867 si/o 
22^ mm bj 18:} mni black, wutu maikcd uith a small crown a 
low sheets in 1841 stiiiek m ud, two cssavs were made in Aniil 
and October 1840 in blue and blue back Imjiorforate The 
second tssue^ 20th January 1811, dilbiid only fiom the lust 
issue as to colour — led instead ot blmk It is stated* that tin 
coloui “though always offltially rein red toas^nd, was ualh u 
rod blown, and this maybe legaicbd ns the iioimal loloui , but 
(onsidirabb \ariations m tone and sliadc (buck red oiange red, 
lake red) oieurnd from tune to liiiie (iften ueeentuatee' by llie 
blueing of the pajici, though pruimnly dm to a want of uniformity 
m the method employed loi juoj)aring the ink The ehange of 
eoloui from black was made in oidci to lender the obhteiation 
(now m black instead of led ink) more distinct Imperforate 
Third isme Icbruaiy 18^>1 small ciown watermark peiloiated 
16 (* c , 16 holes to 2 ccntimctreal The fourth tssuCf Januaiy 
1855, differed only liom the third imm in being ix‘iforatod 14 
Fifth tssui lebiuaiv in') 5 from a imw die with minute vaiia 
tions of eiigiaving In theseeond die the ejelid is more distinctly 
shaded the nostiil moie curved, and tin band louud the hail has 
a thick daik line forming its lower edge Small irown wateimaik 
Pciforated 16 and 14 Sixth vtsuc Inly 1805 large crown watei 
mark Perforated 14 a certain mimhei 16 Seventh i8»nc^ 
January 1858 tannine rose vaiying fiom pale to very deej» 
Largo t low 11 watermark Pei foi ate a chiefly 14 Eighth issue 
1st Apiil 1864 (hoik letters in all lour cornels instead of two 
only laigo crown watcimark Perforated 14 

In 1880 the lim cngrand one iJciiny stamps were superseded h> 
the surface printed one of similai \alue in Venetian red, designed 
and punted by Messrs lie la Rue k Co 

Three hatfyicnny Stamp —ist Oetobei 1870 large crown water 
maik lake nd , jicrforatcd 14 SujKirsedod in October 1880 by 
Do la Rue s sm fat e jirinted stamj) 

Twopenny Stamp — First ihsuc 1st (for 6tli) May 1840 small 
crown watermark, light blue, daik blue, imjKsifoiate Second 
issue f March 1841 small crown watermark, white lino below 
“Postage* and above “Twopence *, dull to dark blue, inipir 
forate Third issue Fcbruaiy (?) 1864 small trown watermark 
blue dark blue perforated 16 fourth issue ^ March 1865 small 
crown watermark , blue, dark blue , perforated 14 f\fth tssue^ 
July 1855 large crown watermark , olue , iierforated 16 , hint, 
dark blue , perforated 14 Sixth issue, May (?) 1857 laigc crown 


* Wright and Creeke Uistiwy of the idliesue '^tanip of the Brd^h 
Isles aiailaUe for Postal and Telegraph PurjwsiH London 1S90 
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^\atcrmaik white lines thmiicr, Vilue, dark blue , perforated 14 , 
daik blue, |Hrfoiatc<l 16 Settulh %muft July 1858 largo crown 
wateriiiuik white linoH as iii hfth issue , deep to very deep blue , 
perforated 10 Eujhth fmify Amil (?) 1869 largo ciown water 
mark , white lines thinnci s dull blue, deen to very deep blue, 
\iohtbhK, iiorforatod 11 Sujitrscded m December 1880 byDe 
la Kuos Hurfd<c punted staiiip 

(\i ) Fnibomd Stamps 

Piodurt d by Diydcii Hrothers, of Lambeth, fioiii designs sub 
fiii/tcdby Mr Onnond UiH of Somerset House, engraved after 
WyoTi s medal 

Strpence — Ist Mauh 18 4 Moht, reddish Idae, duk violet, 
mifjeiforate SupcrsCfhd in October 185b by Do la Kuos snrtacc 
pnntul stainji 

Tenpernt 0th \ovcmboi 181S pale to veiy deep ihcstnut 
blown im|>crforatc Suiaiseded by Do la Hues snitacL j»nnte<l 
stamp m 1867 

One Hhxlhng 11th Seplemlm 1817 amraldgimi puie deep 
gn en, ytllow gn tn iinpcHorate SinMtsidid in >(ovembei 185ti 
by Do la Ru( s siirfa<< iirinttd stamp 

(ill ) Snrfac( printed i^t am tnjon 

Twoptnee Halfpenny — lutf issue 1st lul} 1875 siiiill anchor 
Wiitermaik lihn rose, ]Ktitorated 11 Second issue, May 1876 
oibwatoimaik lilac rose jierfoiated 14 Third issue 5th tob 
I nary 1880 oib watcomark cobalt and soiiio ultramaiim , |)ei 
loiated 14 fourth issue ziui MukIiIS^I Urge crown watei 
niaik bright blue , txitorated 14 

Thieepeucc -All |Kiloiated 14 lust tsst ( ^ 1st May 186J 
hiraldio eiiiblc nis watci niaik c ai niino (pale t(» d< ep^ Stcond issui 
Ist March 1805 hiuiio wateimaik as above onmine pink Third 
issue Inly 1867 waterniaikc^d with a spray of rose carmine pink, 
carmine rose fourth mu i July 1871 watermark as thud issue 

c aniline rose fijth issue 1st lanuary 1S81 watermark large 

ciown cai mine rose Suth issue 1st January 1883 wateiniark 
as hfth issue yiurpU shades oMupiintcd with value iii dctji 
luiil 

Jourptnei -All jsnfoiatod 11 lust issio list July 1855 
watermark small gaiter deep and dull carmine hnorul tssw, 
hobniary 1856 watcrmaik nmdium garter ]:>ak carmine Thud 
issue, Ist November 1856 watermark medium gaitci dull rose 
fourth issue, lanuary 18 >7 watormaik large gartei , dull and 
pale to deep rose pink J ifth issur 15th lanuary 1862 watci 
maik largo gaitci < aiinino vc rnulion, vc million red tSiath 
%ssw Tilly 1S65 wateimaik I aige gartei ]Nih to chirl vtimilioii 
Set ruth wme, 1st Match 1876 watciiiiaik huge gaitci jialc 
veimilion Eighth issttr 27th Febinaiy 1877 watiimark largo 

{ gaiter, pah sage green Ninth issiu July 1880 watcniiuk 
argo garter mouse brown Tiuth tssn 1st 1 inuary 1881 
watermark larger c row n mouse' bi ow ii 

Sc^prarr —All perforated 1 1 fnstissui 21st Oe tube 1 18 »b no 
Utters in angles wateimaik heialdie e mbleiiis dull lilae Isecimd 
issui, 1st Deeembe i 1862 small white le tteis m angles, otherwise as 
hist issue J/nrd issue Ist Apiil 1865 large white le tteis in 
angles othe rw ise as hi st issue fouith issue, Juno 1867 watei 
inaik spray of rose otherwise as tliiiel issue sonm in blight lilac 
fifth issm March 1860 as lourth issue lilac dec^x» lilac, purple 
lilac Sixth ISSUI 1st April 1872 us fourth issue blight chest 
nut brown JSeieuth mm October 1872 as louith issue biitl 
fiifhth issue Apnl 1873 as fourth issue greenish giey j\uifh 
ismie, Ist Apiil 1871 wateiniuiked is fourth issue large coloured 
led ti'rs in angles greenish gie> 2\uth issju 1st fanuaiy 1881 
laigo crown wate riiiaik otnuiwiso as miitli issue f/nrufh issue 
1st Tamiaiy 188i as tenth issue purple o\e ipnnte el with value 
111 elitip pink 

EiglUpenee -11th Septe mlioi 1876 witennirk large gaiter 
chi omt yellow (Mile yellow ]ieifoiated 1 1 

J\impiuce - All pcrfoiaterl It Fust issue 1 ith binuar^ 1862 
watormaik horaldie emblems ochre brown biightbistie ficomf 
I ssut 1 st De e ( 111 Tier 1 865 watcTniai k as abo\ o bistre brow n sti aw 
I turd issue Oetobei 1867 wate rmark spray ot rose straw 
/\nfunci — Ist Iulyl8b7 wateiniark spi ay of lose rod blown 
j>e i forate^l 1 1 

(hie Ehdluiff -\11 )Nitoratod 11 Just issm, 1st NoeeinlHr 
1856 waterniaik heraldic emblems no letters in aygles dull 
grtem jiale to daik giecii tsieond issue 1st Decembei 1862 as 
above , small white It tteis m angles |mle to dark green Third 
issue, February lSu5 as abo\e' large white letters in angles 
t«ile to dark gucii bluish gicen fourth issue August 1867 
watermark sprayed rose otherwnsc as third issue pale to daik 
green, bluish grtHji fifth tssm September 1873 large esoloured 
letters in angles otherwise us fourth issue light to dark greon 
bluish green Snfh issue 14th October 1880 as hfth issue 
jealc i cm! brown ^imidh c < 000 , 15th June 1881 watermark large 
eiafvn , otherwise as si\th issue pah red blown 

^luUtnqs —Watermark spray of lose )X‘rforatt'd 14 First 


issue, 1st July 1867 , pale to full blue, very deep blue Second 
issue, Ifebruary 1880 uglit brown. 

five Shillings — first imie, Ist July 1867 watermarked with 
a croBS®a<^ pink, pale rose, tierforated 16i by 16 Seetmd 
issue, November 1882 watermark large anchor , carmine pink , 
perforated 14 

Ten Shillings — Fust issue, 26th September 1878 watermark 
cross paU, green grey, perforated 15) by 15 Second tsme, 
b cbniary 188 3 w atemiark largo anchor , green grey , perforated 14 
One Pound — First usuc, 26th Septeml^r 1878 watermark cross 
jtatS, brown violet , perforated 15) by 15 Second issue, Decembei 
1882 watermark large anchor , brown violet , perforate 14 

(iv ) AfUr 1880 

In 1880-81 the haliiKnny, iienny, tint ce halfpenny, and twopenny 
sutface printed stamps hUiKrsedeel the line engravra stamps of the 
same value and a new surfaec printed stamjp ot tivepenoe was 
introduced These stamps are distinguisheei from the stamps 
already dcscrilied liy the' absenexi of plate numliers and (except 
in the |xnny stamp) of ehcKik htttis in the corners, also by the 
c oarser style of cngiaving nec e ssaiy lor pnntuig by machines dnven 
by steam fiowtr 

Ont Half penny — first issue 14 th October 1880 large ciown 
watermark pale giccn, bluish green, dark green, peifoiatcd 14 
Second issue, Ist April 3 884 slate blue 
One Penny — Ist January 1880 largo crown watermaik , vene 
tiaii red , Tsrforatcel 14 

Ihree Iiatfptnee — 14th Octobc'r 1880 large crown watennark , 
ve ne t lan 1 id perforated 14 

iuapenct -8th Dccomhei 1880 largo crown watermark, pale 
to vciy deep earmiiio reel , perforated 14 

fiiepenee — 15th March 3881 large ciown watormaik, dark 
dull indigo, indigo black , nerforated 14 

I he ( ustoms ami Inland Revenue Aet which eamo into forcc^ 
cm Ist lunc 1883 made it unnr ccasary to provide separate penny 
stam]>s for postal and fiscal purposes By an Act of 1882 (45 
A 46 \ let ( 72) it became unnecessary to provide separate stamps, 
foi postal and fisea.! jnirjiosrs U]i to and includmg stamps of the 
\aluo of 28 6d A new seius was theioforo issued — 

One Penny -All fieiforateel 14 first issue, 12th July 1881 
large c rown watermark 1 4 jKsarls m each angle purple lilac 
jnirple Si road issw, 12th December 1881 as first issue, lf> 
pc ails in caeli angle, jmrjJe 

Threi Halfpence — Ist Apnl 1884 large eiown wattimark 
purple inrlorated 14 
Twopence Ditto 
Tiropenee Halfpmnu — Ditto 
'Threepencf Ditto 

fourpcncf -Ditto, «\upt in coloui (si a green) 

fivepenet — As foiiiponci 

Sixpence — Ditto 

Ninepenee - Ditto 

One Shillimf — Ditto 

Tito Shillings and JSnpnice - 22nd July 1883 watermark largo 
am hoi purple, dull lilao, dark jmrplo , jierforotod 14 

fur Shillings — 1st April 1884 ditto, pale to very deep 
I 'll mine 

Ten Shillings — Ditto , pale blue, cobalt, light to dull blue 
One Pound — First issue, Ist Apnl 1884 largo crown watermark, 

4 appealing in each stamp , brown violet , mrforatod 14 Second 
issue, 27th Tanimiy 3891 same watemiaA , bnght green , per 
toratod 14 

hve Pounds — 21st Manh 1882 laigo anchor watermark, 
orange % 01 nuhou, \ormilion bnght vermilion, perforated 14 
Following u|K)n the Riport of a Committee of Officials of 
tin General Post Office and Somerset House, a senes of new 
stamps, commonly known as the “Jubilee* issue, was introduced 
on Ut January 1887, all of which between one halfpenny and 
one shilling exclusive were jumteel either in two colours or on a 
lolourwl jiajiei, so that each stamp was printed m mrt in one 
01 other of the doubly fugitive inks— green and jmrpie 
One Half})enny — Ist January 1887 large crown watermark , 
oiaiige vermilion to bnght vermilion perforated 14 

fhree Halfpence —Ist January 1887 as the halfpenny , green 
and purple 

Twopence — Ditto green anil scarlet to carmine 
fiponence Ilalfyenny — 1st January 1887 blue paper , water 
mark large crown , dark fiurjile , perforated 14 

Threepence —Ist January 1887 yellow paper , watormaiked 
with n large crown, purple, perforated 14 
fmuyence — Ist January 1887 watermark and perforation as 
in threepence green and brown 

Fourpenee Hmfpenny — 15th September 1892 as the fourpence , 
grenm and carmine 

Faepenoe —1st January 1887 as the fourpence , purple and blue 
Sixpence —Ist January 1887 pale reef paper , watermarked 
with a largo crown i»uiple perforated 14 
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Isintpenot — Ist January 1887 largo ciwti \\atoimaik , purplt 
and blue , perforated 14 

Tenpencf — 24th February 18^0 as the nmej)eiict , puiplc and 
larmine red 

(hit ShUlvng — Ist Januaiy 1887 as the ninci>eiice , green 
The vanous hscal stamps admitted to postage uses, the o\ei 
piintod official stamps for use by Govoinment dojiaitments, and 
the stamps specially surcharged for use m the Ottoman Empire, do 
not call for detailea notice in this artick 

I ho distinctive telegraph itampa are as follows — 

Om Jfa^pmny — 1st Apnl 1880 shamrock watcimaik , orange 
veunilioii , ja*rforat«d 14 

One Penny — 1st Februaiy 1876 as the hallj>cnny , reddish 
blo^\'ll 

Jhrtepena —Perforated 14 First issnr, lat lobniary 1876 
uateimark spray ot rose, cariuiuc i^ccuiui issue, August 1881 
watermark large crown , carmine 
Jfonrpcnce — let March 1877 vrutumuik largo gart4i , |)alL 
sage gi'eeii , perforated 14 

SiJupenee — Perforated 14 First issue 1st March 1877 watoi 
milk spiay of rose, ^oemsh grey V(oud istue, July 1881 as 
hist issue , watermark large crown 
One — Porfora£)d 11 /trv/ tmu, 1st Febniaiy 1876, 

watermark spray of lose, green Samui isauc^ Oitobor 1880 
watciinark spray of rose , pale red brown Thiid issue ^ iobruary 
1881 Avatermark large crown , pale lod biown 

three Shilliiigs — ^Perforated 14 blate blui Flint tssue^ 1st 
Maich 1877 watermark spray of rose ^etond issue^ August 
1881 watermark large crown 

Five Shillings — tkrst issue, Ist Fcbriiaiy 1876 watormaik cioss 
jtat^ dark to light rose, perforated 15 by 15 J Second issue 
Aiimist 1 881 watermark laigu aiichoi ( ai mim^ i cisc , |)erforated 1 4 
Ten bhilhngs — Ist March 1877 waUimaik (Tosh/miW gietn 
, 2>(‘i’foiated 16 Iw 16^ 

Out Pound — Ist March 1877 watcimaik sbamiock blown 
puinlc , perforated 14 

Five founds — Ist Marcli 1877 w itrrnmrk shamrock oiangc 
veimilion , perforated 15^ by 15 

In addition to these, there were stamjis sporially 2 )ro 2 >aiod foi the 
ai niy telegraphs 

II PoREICN Coi NTPIKh 

Postal atatiatics for different countries will be found under 
tJiL separate headings for each But the following tables 
show comparatively the business done in the principal 
(ountnes — 

Podal statist m 1900 
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AiiRtria 

741 

22 

17 4 
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112 

102 
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Iklgiutii 

402 

j 
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1 
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25 

14 
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( anada 
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3 
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10 

7 
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22 

26 
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1 ranoe 

2106 

46 

62 2 

11 

40 

41 

276 

208 

+68 

Including 

Algeria 

Oennani 

3263 

171 

616 

4r 

121 

141 

f59 

537 

,+22 

Holland 

260 

4 

67 2 

1 

r 

1 

20 

16 

+ 4i 


Hiingan 

265 

9 

18 

5 

7 

li 

47 

34 

+18 

Bi India 

India 

504| 

1 

1 8 

13 

34 

U 

31 

28 
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Ttah 

710 

7 

261 

8 

11 

13 

61 

60 

+ 9 


New South Wales 

1 New Zealanii 

1181 

6 

062 


4 

2 

20 

18 

+ 2 


63 

2 

84 3 

2 

2 

2 

8 

6 

+ 2 


1 Uumna i 

620 

2 

4 3 

6 

is" 

10 ** 

205 

143 

+62 


Svcitaerlaiid 

178 

16 

67 7 

4 

6 

0 

36 

1 
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United StaUa 

7130 


96 6 

78 

16 

32 

5 to 

565 

-26 
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2 

2 

1 

16 

13 
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3642 

78 

880 

22 

114 

97 

ifj 

254 
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In column 1 the figures for Canada and the Unit)ed Kingdom include the 
foreign letters 

^ the flfl^res for Canada and the United Kingdom include the 
foreign paroels 

) the figures for Austria France Oermaiiv, Iluiigari New 
South Wales Rnssia, and the United Kingdom hiclude 
telegraph employ6s 

6 the figures for France New South Wales and the United 
Kinraom include postal orders (5 millions in France 85 
millTone in the United Kingdom) 

** 8 and 0 the figures for Austria France German y Hungary 
New South Wales and Victoria include teleursphs 


Telegraph Stati^ics, 1900 


Countr\ 

No of 
Telegrams 
(in MilUons). 

No of . 
Telegraph 
Offloe(H^n 
Thousands). 

Length of 
Wires (in 
Thousairas 
ot Kilo 
metres) 

Remarks. 

Austna 

10 

6 

106 


Belgium 


1 

34 


I'Yance 

51 

14 

648 

Including 

Qennan\ 

40 

24 

1 

473 

Algeria^ 

Holland 

6 


Hungar\ 

8 

i 

115 


India 

Italy 

1- 

5 

6 

201 

182 

Br India onl> 

Russia 

-0 

(t 

408 


Switxerlaiui 

4 


22 


United Kingdom 

03 

12 

660 



These fiimres lu some cases include aud lu others exclude Uve telegTawh 
lines of railway companies, &c jj* j 


III Unitfd States 

Thu financial statements of the United States Post 
Olhet for a senes of years show the following figures — 


1 

\ Year ended 30th June 

Re\ enue 

Expenditure 

Deficit 

1891 

1!76,896,988 

181,074,104 

•6,177,171 

1894 

75,080,479 

84,824,414 

9,243,935 

1895 

76,983,128 

86,790,17.! 

9,807,044 

1890 

82,499,208 

90,626,296 

8,127,088 

1897 

82,665,462 

94,077,242 

11,411,780 

1 1898 

89,012,618 

98,033 523 

9,020,905 

1899 

95 021,384 

101,682,160 

6,610,776 

1 1900 

102,354,579 

107,740,267 

6,885,688 

j 1901 

111,631,193 

115,564,920 

3,928,727 


Tht revenue quoted dm s not include any allowance for the 
largt quantity of official matter earned for other public 
dejjartments, <kc noi dots the expenditure include the 
amounts certified to the Treasury for the transportation of 
mails over aided Pacific railways, or any allowance for the 
use of such buildings as are provided by the Government 
Contrary to oxjioctations repeatedly expressed, each year 
since 1883 has sliowri a deficit This is partly explained 
by reductions in charges The rate of postage on first 
class matter was reduced from three cents to two cents on 
1st October 1883, and the unit of weight was increased 
from half an ounce to one ounce on Ist July 1885 On 
the latter date, also, the postage on second-class matter 
was reduced from two cents to one cent per pound This 
low rate has led to wholesale violation of the purjxise of 
the law In his report for 1899 Mr Emory Smith, Post 
ruastei General, estimated that “fully one-half of all the 
matter mailed as second class, and paid for at the pound 
rate, is not properly second class within the intent of the 
law’’, and that the cost of mere trans[)ortation of this 
wrongly classed matter exceeded the revenue derived from 
it by more than $12,000,000 for the year 

Recent DevelopnienU — The free dehvery service has 
grown rapidly during recent years On Ist July 1901, 
866 cities and towns were included m the scheme, and 
16,389 letter carriers were servmg a population of 
32,000,000 An extension to rural districts was started 
m 1896, and by December 1901, 4,000,000 of the rural 
population were within the scojie of free delivery Since 
1st October 1885 a system has been m force for the 
immediate dehvery by special messengers of letters, |>arcels, 
ike , for addresses wi^in certain areas A special ten-cent 
stamp IS required in addition to the ordinary postage 
Under this arrangement, 7,133,263 articles were trans 
mitted during the year ended 30th June 1901, resulting 
m a net profit of $167,727 A step towards the popu 
lanzation of the registry system was authorized in December 
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1899 letter-carriers in many city districts now accept and 
register letters at the door of the householder post 
ofhces for sorting mails during the Atlantic transit were 
established in Decemlier 1890 on the steamers of the North 
German Lloyd and Hamburg American lines, and later on 
the vessels of the International Navigation Company This 
plan effects a saving of from two to fourteen hours in the 
delivery of mails from Luroixj The issue of “postal 
notes,” c^ommenced in 1883, was abandoned in 1894 
The introduction of “ jxistal checks” for small fixed 
amounts is now being advocated A new postal conven 
tion with Canada, rc moving the former rcstnction against 
sending me rc liandise, came into force on Ist March 1888 
Uniformity of jKistage rates liaving been previously estab 
hshed, the United htates and Canada l^came virtually 
one jiostal territory 

The limit of weight for domestic parcels in the Lnittd 
States IS four ])ounds A convention for an t xchangc of 
parcels with Jamaica, admitting articles not exceeding 
eleven pounds, was, however, agreed to in 1887 , and since 
then conventions on similar lines have been concluded 
with a nuinlxr of othc i colonics and countries in America 
The first arrangement of the kind with any Luropean 
country was inacli with Germany, and came into o|)eration 
on 1st Octolni 1899 During the year to 30th Juno 
1901, 76,148 parcels of a total weight of 262,791 pounds 
were dispatched to foieign countries, &c , and 42,522 
foreign parcels of a total weight of 281,813 pounds were 
leceived 

Considerabk jsogixss has been made in the organiza 
tion of the postal service in the newly acquired jjosses 
sions and CuVia The postal laws, regulations, and 
domestic conditions of the United States have l>eon 
extended, by Act of Cougieas, to Porto JUco and Hawaii 
The “island ixissossions ” (Guam, the Philippine Archi 
jielago, and Tatuila) have also been bi ought within the 
scojK) ot the domestic conditions, including the rates of 
jiostagt The service introduced into Cuba, though 
modelled on the American jJan, is practically autono 
mous 

TIm) following sttttistK 8 (110 taken fioin the ic[Kjrt ol tho Post Ofliec 
DeiMirtnioiit foi tho fisc^al ycai omlod lOth Tuno 1901 On that dato 
the numbe i of poHt odKCR was 76,915 Tho salos of stamjiM for tlio 
year amouiitod to $102,023,473 and tho oolloctions from piiblisheis 
and nowsagoiita for socond class ])ostage to $4 294,445 The total 
c3stunatod inimbei of letters wuh 3,604,322,767, of jiost caidH 
659,614 800, of ])ioce8 of second class matter (nowsmisrs and 
pericKhcals) 2,*206 791,539, of lueees of third class and loiirih class 
matter (books, circulars, })aicefs of nienhandisc, &c ) 958,661 223 
Tho rc^gistorod letters and itarcels nninbered 20,814,501, and the 
irrecoverable losses are given os 466, oi one m every 44,666 articles 
ivgisteuKl It IS estimated that there were sent to foreign oountnes 
76 536,229 letters, 4,324,709 post caids and 90,163,343 jiaokcts 
eon taming pnntcxi matter, commeiual niuierH, or samples of 
merchandise and that there wore reeeivoci from foreign countnes 
62,698,084 letters, 3,584,208 iiost cards, and 58,123,998 packets 
of printed matter &c A total of 8,507,257 articles ot unddivercd 
mail was reeen cd at the dead letter office , 23, 362 magazines, 
ilhistratcMl ])a|iors Ac , which could not be returned were dis 
tributec] among the inmates of various ohantablo institutions. 
The total nuniliei of domestic mail routes of all c lassos was 36,816, 
thtir nggiegate length 511,808 miles, and the annual transporta 
tiou 460,146,059 miles Of tliest, the **8tai * routes had a total 
length of 267,357 mih s and an annual traiis|x)rtatioii of 184,404,541 
miles tho railwa> routes a total length ot 183,838 miles and an 
annual tranajHirtation of 302,613,825 miles, and tho steamboat 
routes a total loiigtli of 33,970 miles and on annual transportation 
of 4,652,257 milos Tho “lailway mail service*’ maintained 1306 
linos of travelling post otlu es (on railway trains, steamboats, and 
(deotnc and cable oars), covering a total length of 182 164 miles 
It employed 9182 clerks, who duimg the year travelled “ m crews 
a total distance of 210,221,576 miles. Their manipulations of 
piecsis of ordinary mail matter numbered 14,181,224,420, and of 
{laokages and jxiuches of registered matter 21,284,888 The 
number of domestic money orders issued was 85,586,379, represent 
iiig $:274,546,067 Tho international orders issued numbered 
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1,247,888 and amounted to $20,072,618, while those paid numbered 
492,408 and amounted to $7,972,458 

TtUgraplu — The formation of a postal telegraph 
system has continued to be a subject of discussion by the 
Postmasters General In his report for the year 1888, 
Mr Dickinson proposed the appointment of an expert 
commission authorized to erect short experimental lines 
His successor, Mi Wanamaker, for four years vigorously 
advocated a limited |K>stal telegraph service Under this 
proposal, contracting telegraph companies were to furnish 
lines, instruments, and ojjerators, and to transmit messages 
at rates fixed by the Government , the dejiartment was to 
receive a small sum |x.r message, to cover its expenses in 
collection and dehvery In 1894 Mr Bissell expressed 
tho opinion that a Government system would be unprofit- 
able and inexjiedient 

Savings Banka — The establishment of postal savings 
banks was also recommended by Mr Wanamaker in his 
lejiorts for the years 1889 to 1892, and by Mi Gary in 
1897 What is regarded as a step in this diiection was 
taken in 1898, when the postal regulations were modified 
to allow money orders to bo made payable at the office of 
issue This change is described by Mr Lmorj Smith as 
“establishing a mild and very convenient adaptation of 
the Eurojiean savings bank system, without the payment 
of interest ” (e j h* ) 

Authoiuties ~ Postniastcr Generals Annual Reports — Jovri- 
Htatonf of the British Boat Office, 1898 — J WiisoN H\df The 
Pont in Grant and Fat m 1894 — A H Norway History of the 
Paeket Service, 1895 — I E Baines Forty Years at the Font 
Office 1895 — Raikfs J {fe of Rt Hon H C Raikes, 1898 
L l/mon Postale Unimrselle, sa fondaiion et son d^veloppemeiit, 
nicmmre public |)ai lo bureau mtematioiial & 1 occasion dt lu 
(414bratioii du xxv*"* amiiversairc de 1 Union 2-5 juillet 1900 
Laitsanuc 1900 — Statisiique gin&raJLe du service postal Bern, 
1902 — Statistique gindrale de la td^graphu Bern, 1902 

The various postal and telegraph rates and regulations arc set 
out 111 the (juarterly Post Offivee Guide (price 6d ) and tht Post Offiif 
Handbool (pruf Id ) wliitli may be purchased at anj jiost 
oflhe The pinny liandliook was first issued m 188b, and has a 
(m Illation of over half a million 

POSty^n (Bisfyav), a market town of Hungary, 
in the county of Nyitia, situated near tho VAg, with 5661 
inhabitants in 1901 It is famous for its sulphur and 
luud liaths, which in 1000 attracted 6600 patients Theic 
are separate bathing houses for poor people 

PotOnZfty a towm, bishop’s see, and capital of the 
province of tho same name, Basilicata, Italy, 93 miles by 
rail west by north of Taranto It stands 2712 feet abo\e 
scalevd, its mean temperature being 53 Fahr , Jan 
37 8 , July, 70 9 It has a school of the industrial 
arts and sciences, grows good wine, and makes bricks 
Population (1881), 17,978, (1901), 16,520 

Potff later, Everhardes Johannas 

(1808-1875), Dutch prose wnter and poet, was bom at 
Zwolle, in Overysscl, 17th June 1808 As a young man 
Potgieter went to Antwerp, where he started a commerciil 
career at the office of a local merchant In 1831 he made 
a journey to Sweden, subsequently described in two 
volumes, which ap|)eared at Amsterdam in 1836-40 
Soon after his return from the North, he settled in 
Amsterdam, still engaged in commercial pursuits, on his 
own account, but with more and more inclination towards 
literature With Heije, the |>opular poet of Holland in 
those days, and Bakhuizen van den Bnnk, the rising 
historian (see also Gboen van Prinbterer), Potgieter 
founded De Mimn (“The Muses,” 1834-36), a literary 
review, which xvas, however, soon superseded by De Otda 
(“Tho Guide”), a monthly which became the leading 
magazine of Holland In it he wrote, mostly under the 
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initials of “ W D gt** a great number of articles and 

poems, collected and publish^ both before and after his 
death The first collected edition of his poems (1832- 
1868) appeared in 2 vols (Haarlem, 1868-75), preceded 
by some of his contributions to De Gtdsy in 2 vola also 
(Haarlem, 1864), and followed by 3 vols of his bt\id%en 
en Schetsen (“Studies and Sketches,” Haarlem, 1879) 
Soon after lua death (3rd February 1875) a more compre 
henaive edition of Potgieter’s Versprevde en Naqelaten 
Werken (“Miscellaneous and Posthumous Works”) was 
published m 8 vols by his fnend and literary executor, 
Johan C Zimmerman (Haarlem, 1875-77), who likovise 
supervised a yet more complete edition of Potgieter’s 
writings which apjieared at Haarlem m 1885-90 in 19 
vols Of Potgieter’s Het Noorden %n Omtrekken en Tafi eelen 
(“ The North in Outlines and Pictures ”) the third edition 
was issued in 1882, and an dditum de luxe of his poems 
followed at Haarlem in 1893 Under the title of Peremen 
en Ortderwerpen (“Persona and Subjects”) many of 
Potgioter^a criticisms had collectively appeared in 3 vola 
at Haarlem in 1885, with an introduction by his lifelong 
friend and collaborator, Buskon Huet, the famous critic, 
to whom we owe the beat biographical notice and the 
tniest appreciation of Potgieter The latter's grtat 
influence ujion Dutch language and literature in the 
second half of the 19th century is undisputed It \^as 
largely enhanced by his Gide circle in Amsterdam, all the 
more prominent htt^ratewrey poets, and artists of hia day 
frequenting it at hia house in Amsterdam Potgieter, with 
all his learning and accomplishments, was a very modest man 
His favourite master among the Dutch classics was Hooft, 
whose i»eciiliarities in style and language he admired and 
imitated The same vein of altruistic, if often exaggerated 
and biassed, abhorrence of the wonted conventionalities of 
literary life runs through all his writings, oven through 
his private correspondence with Huet, parts of which 
have been published Potgieter remained to his death the 
irrecont liable enemy of the Dutch “Jan 8alie,” as the 
Dutchman is nicknamed who does not believe in the 
regeneration of the Dutch people Potgieter held up 
the Nctherlanders of the golden ago of the 16th and 17th 
centuries as models to be emulated In these views he 
essentially differed from Huet Yet the two friends worked 
harmoniously together , and when I*otgietcr reluctantly 
gave up De Gide in 1865, it was Huet whom he chose 
as his successor Both then proceeded to Italy, and 
were i)rc8cnt at the Dante festivities at Florence, which 
in Potgieter’s case resulted in a poem m twenty 
stanzas, Florence (Haarlem, 1868), which certainly proved, 
if nothing else, that ho could appreciate and glonfy 
greatness in a Southern people, as well as in a Northern 
In Holland Potgieter's influence has been very marked 
and beneficial , but his own style, that of an ultra purist, 
was at times somewhat forced, stilted, and not always 
easily understood (h ti ) 

Potosif a department of Bolivia, bounded on the N 
by the departments of Oruro and Cochabamba, on the S 
by Chile and the Argentine Republic, on the E by 
Chuqmsaca and Tarija, and on the W by Tarapaci and 
Chile Area, 52,100 square miles Population (1893), 
360,400 The capital, Potosi, situated 13,350 foot above 
sea-leiel, has 40,000 mhabitants The department is 
divided into 9 provinces, and in 1898 had 63 schools and 
2900 pupils 

PotsdAlflp a town of Prnssia, 16 miles by rail south 
west of Berlin, beautifully situated at the centre of the 
network of Havel lakes The town has been greatly 
embellished, and the gardens and parks with which it is 
surrounded have been laid out with care There is an 
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excellent railway service with tferlin, with which it is 
connected by a third suburban line of railway running 
by way of Wannsee Among modern buildings must be 
mentioned the new stone bridge, •ornamented by statues, 
which connects the Altstadt with the suburb of Teltow 
To the Friedtnskirche is attached a mausoleum built after 
the model of a chapel at innehen in Tirol, m vhich 
ho the Euq>eror I rodenck, lus consort, Princess Royal of 
Great Britain, and two of their children wh5 died m 
infancy The Marble Palace on the “Leiliger See'^was 
the residence of Kaiser Wilhelm IT until his accession 
To Potsdam has been removed th< Geodetit Institute, 
which occupies extensive premises Population (1880), 
48,447, (1900), 59,814 

Pott. AujiTUSt Friedrich (1802-1887), Gcr 
man philologist, was born at Nettelicdo, Hanover, 14th 
November 1802 He studied in Gottingen, and in 1825 
liecame schoolmaster at Cillo, Hanover , but afti i two years 
removed to Berlin, where ht became jnivat dotenf at the 
university Ho applied himself to the study of compaia 
tive philology, and in 1883 was made professoi at Halle, 
where he lived till his death on 5th July 1887 His 
nuLqnwtn opus was his Etymolorpst ke Forschunq (1834-36), 
which entitled him to rank as Bopji’s foremost discipk m 
the Indo Germanic science of language Sti tin aiticle 
Philology (vol xviii ) Pott also dc\otcd much attention 
to the origins of the gipsies (qv) 

Potter, Heniy Codman (1835 ), 

American bishop of the Protestant Episcopal Church, 
born m Schenectady, New York, 25th May 1835, is a 
son of Bishop Alonzo Pottei of Pcnnsjhania He was 
a graduate of the Theological Stminiry of Virginia in 
1857, and was ordained iii 1858 Aftei sciviiig churches 
at Groensburgh, Pa , Troy, N Y , and Boston, Mass , he 
became rector of Grace Church, New 5ork City, from 
1868 to 1884 In 1883 he was chosen assistant bishoj) of 
Now York, and on the death in 1887 of the bishop, his 
uncle, he became bisho}) of the dioccsc Ho published 
Sisterhoods and Deaconesses (1872), The Gates of the 
East (1876), and other ecclesiastical and religious works, 
and he received the degrtes of D D and LL D from 
Union College (New York), and D I) from Trinity 
College (Connecticut), Harvard, Oxford, and Cambridge 
Universities 

Pottery and Porcelain.— Recent advances 
111 the potter's art, as practised in Europe, hav( sprung 
fundamentally from the growth of nal scientific know 
ledge of the potter’s materials and methods Until well 
within the 19th century the potter’s knowledge was purely 
empirical, built up on traditional methods of working with 
the materials of a particular district, and failing when the 
conditions changed Since 1850, however, the foundar 
tions at least "of sounder knowledge have lieen laid 
by the labours of men of an eminently scientific turn of 
mmd, of whom Brongniart, Salv<Stat, and Segcr must be 
regarded as the chief These men and their disciples have 
examined not only all modern materials and methods, but 
those of the past as well , and os their researches have been 
published, they have had the most direct mflutnee on the 
work of the practical potters of every country The 
bodies (clay mixtures), glazes, and colours of the older forms 
of pottery, Persian and Rhodian faience, Italian ma]olica, 
Hispano Moresque ware, Chinese porcelain, are no longer 
forgotten secrets or “ lost arts ” , they are, or may be, as 
well known os the bodies, colours, and glazes of the most 
everyday pottery produced in Staffordshire or Delft 
Neither is the potter any longer dependent on the 
matenals or the technical methods found in lus own 
particular district he has the materials and the J^now* 
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ledge of a continent at lint di 8 {x>sal , and the science of his 
craft has been so far reduced to system, that he can readily 
produce a hundred varieties of ware, running through all 
the range of eartlu nwarl , stoneware, and })orcelam, with a 
higher degree of technu il accomplishment m each than 
las fellow of a jirevious century would have attained in 
one kind alone 

This remaikable groi^th and concentration of accurate 
krK)wledgfe regarding the chemical laws underlying the 
eomjiosition of the ditfirent materials used by potters, 
as well as their beluvioiir, singly and in combination, 
when cxj)Osed to varying temperatures and conditions 
of the kiln, have been accomiianiod by changes almost as 
irnpoitant in the mechanical methods of mixmg and 
jiiiiifying the iiuiU rials, forming the clay articles into 
shaiKs, and sui>[»orting them during the firing, so that 
even the f ommonest wares are now jiroducid with a degree 
of certainty, acturacy, and finish formeily undreamt of 
The exUjiidcd modern use of articles made from clay for 
the construction and dt coration of buildings, for lavatories 
and other sanitary a]»j>]ian(cs, and for the technical work 
of the chemist, the distillt r, and the electrician, has only 
Income ])ossible because of this advance in precise know 
ledge Admiiabk and t ntirely use ful is this development 
of the technical side of pottery has Inen, the fear has 
often been expressed by iHirsons qiuhtied to judge, that 
])iogr(ss in tins dinetion would imvitably destroy the 
artistic qualities whidi have in ih( jmst Ixeii such a 
pieeious possession of the pothr’s productions The first 
I (suits of the (hanged conditions wore undoubtedly 
depressing from tlie artistic point of view Certainty of 
result, precision and finish of manufacture, together with 
men hanical mutation of well known effects, seemed to 
result 111 the production only of wares the merits of which 
were in the"! sharjKJst contiast with all that mode the old 
pottery artistically admirable 

The development of s( lentific and mechanical knowledge 
and skill has bi ought with it a much juster appreciation 
of the familiar qualities and possibilities of dillereut 
substances ind iiroeesses The sucecss achieved by Dock 
and De Morgan m adapting the jinnciples of the Persian, 
CUntigalli those of the Italian Cinque cento, and Coi»en 
hagtn thos(i of the Jajianeso jiot painter, compared with 
Wedgwood s rcjiroductioii of classic j lottery or Dresden 
mutation of Chinese porcelaiii, proves that vital pi ogress 
has been made The present position is one of develop 
nunt and change, even more so than at any previous peri<)d 
in the history of the art Pottery is now being made in 
all the leading Luropeaii states, and m some states of the 
American ITiuon, i>ossessiiig a high degree of technical 
ex( ellonce, and m such a variety of forms as all the previous 
( I ntunes combined have not jiroduced The great bulk of 
this production is frankly utilitarian, either making no 
prttence of ail, or manifesting such debased and moehaiucal 
ideas of it as to be uihnitely more objectionable In every 
(oimtry, hoi^evtr, there is a general endeavour to infuse a 
sjmit of art into modern proeluction, manifesting itself in 
two distinct wa>s —first, m the efforts of the large com 
menial hrms to inakt some portion of their productions as 
artistie as may bi uiidt r their methods of working , and, 
secondly, by the labours of a number of individual artist 
jiotters, caring for the artistic side of their worl^ above 
everything, and by tluir example influencing the large 
manufacturers As an actual result, the jxittcr’fl art is full 
of vitality, more alive and mon energetic, indeed, than at 
any time since the rise of Hit china factones of the 18 th 
eentury, while the variety of uses to which pottery is being 
put shows that, through all the changes of fashion and of 
Uuste, }K)tt< ly holds its own m jxipular favour and appre 
ciatio(i 


Among modem wares of considerable technical interest, 
mention must be made of the tine semi porcelams produced 
m Staffordshire, in which the ordinary English earthen 
ware body has been pushed to its utmost limits The ware 
is thin, light, beautifully potted, and of the utmost 
durability Sanitary appliances, electric fittings, door 
furniture, and wall tiles are also produced with almost 
the same high degree of technical exceUence The 
tendency to use some finer form of pjttery than ordinary 
brickwork for the construction or embellishment of build 
mgs, has brought about a great extension of the manufac- 
ture of architectural terracotta, faience, and stonewares 
For all such purjioses the hard fired vaiieties are un- 
doubt( dly best fitted , and while the colours obtainable m 
terra-cotta or m faience are the more brilliant, the once 
fired stonewares have greater durability In Germany and 
France this use of ix)ttery has made even greater advances 
than m the United Kingdom On the Continent the 
material has been considered more symjiathetieally , in 
England it is too often apparent that a design originally 
intended for stone construction has been executed un 
altered in the jdastic material 

Turning to the decorative side of pottery work, we have 
in dip paintinq a method as old as primitive jxittery itself, 
the piactiee of which persists in a variety of forms 
and on wares of every class The work produced m 
Germany undei the influence of Professor Lauger merits 
notice It 18 sirnide and direct, almost brutal, m method , 
splashes of red, blue, or green clay, touched into shaj^e by 
a brush or a modelling tool, on a ground of white, buff, or 
red , making no jiretence but of directness and simplicity, 
and interesting only from the frankness of the work aiicl 
the biightness and richness of the colour At the opposite 
extreme in this method is iht pdte aur j)dfey first produced 
at Sevres, but l)est known m connexion with M L Solon 
of Mintons’ Here matenal and method have been refined 
to their utmost The clays used are of translucent china, 
white or delicately tinted for the raised ornament, and 
strongly tinted in blown, dirk green, or celadon for the 
grounds The ornament, largely figure work, is got by 
laying on successive layers of slip with a biush, with 
modelling when required to soften or define, as the case 
may l>e, much as an artist would woik in gesso When 
the woik IS finished and glazed with a rich glaze, the 
eflbct is like cameo work of the finest kind, but with 
a breadth and softness peculiarly its own M Taxil 
Doat, of Sevres, has also done much excellent woik by 
this method , and by superixising clays of different colours 
on th (5 ground, he has obtained richly broken colour in an 
effective manner 

Apart from the production of stonewares for archi 
tectural and technical purposes, there has been a notable 
development of stonewares for jars, vases, and ornamental 
objects generally Doultons undoubtedly led the way in 
this revival, and, under the direction of Mr John C 
Sparkes, prcxlucecl the Lamlieth stonewares, which in their 
low key of greys and blues were admirably decorative^ 
and formed a distmet advance on the stonewares of Ger* 
many and Flanders It is on the Continent, and particu 
larly in Franco, however, that one finds grea turned to 
the best account A number of men, like Delaherche, 
Laehenal, Daljmyrat, as well as Taxil Doat and Chaplet, 
inspired obviously by the hard fired unglazed wares of 
the Japanese, but showing an intimate knowledge and 
appreciation of their material, which stamps them at 
once as potters and as artists, are now working on stone 
wares In the hands of one of these men the matenal 
IS neither hidden out of sight nor exalted to vulgarity, 
but shows its qualities of texture, surface, colour, and 
plasticity perfectly yet quietly Fine work has also been 
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produced by such firnia as Simile Muller, Bigot <1 Co, 
but in their case the results are often dishgured by 
unnecessary coarseness of execution 

Among the new departures that are being turned to 
artistic account, one of the most interesting is that of 
cryBtcUhne glaze» The hrst of these in point of time 
was the so-called “cat^s-eye” or “tiger eye” glazes pro- 
duced by the Bookwood pottery in America. In this 
case the glaze is full of small metallic looking spangles, 
which give It an appearance like the mineral known as 
“ aventurmc ” The glazes produced at Bookwood are 
all very deep in colour, and are only obtained on a red 
body In Lngland, Pilkingtons have produced a senes 
of glazes, yellow, brown, and green, all jiossessing the 
same appearance of gold-coloured sjiangles in the glaze, 
but, unlike Rookwocid, they can produce the tfltct on 
any earthenware or china body Totally different are the 
crystalline glazes produced by the Iloyal Co|>enhagen 
Works, and now also made at Sevres, Berlin, Mcisstn, 
Rorstrand, and elsewhere Here the crystallization gener 
ally occurs m radiating or star like masses, aj^parently 
on the surface of the glaze, sometimes beautifully coloured 
blue, grey, yellow, or brown, but otherwise resembling 
the patterns formed by frost on a window pane These 
•effects are always quasi accidental, and only partially under 
the control of the potter Occasionally they take the 
form of blobs and patches on the glaze which are posi 
tively unpleasant, but when the star like forms are ’well 
developed and fairly disposed over the surface of the 
piece, the effect is magical 

About 1870, Wilham De Morgan m Ingland, and Canti 
galli of Florence, rediscovered the method of producing 
iridescent lustres from copper and silver bred on the glaze in 
a reducing atmosphere, which had been so largely practised 
dm mg the Middle Ages by the I’ersian |)otters, the Moors 
in Spain, and the Italian majolica potteis Since that 
time the jiroduction of this reflet m^tulkqv^ has been 
greatl) extended In the hands of Clement Massier m 
I ranee most vivid effects of iridescence have been product d, 
ajiymrently m many cases by acting on the glaze itself with 
reducing gases at high temperature Zsolnay, of Funf 
kirchen m Hungary, h is produced a pottery decoration in 
which minute patterning of silver lustre is produced on 
a ground of dark copper or other metallic lustre The 
patterns, which are often of the most intricate character, 
are evidently inspired by every phase of Oriental design, 
from ancient Assyrian downwards , but the effect is novel, 
rich, and in the best pieces suMued The best lustre 
work, however, has been done, and already the vulgan/a 
tion of the process has set in by the development of the 
cruder shades of colour from which the earlier work was 
free 

Irom time to time European potters receive fresh 
inspiration from the East Reference has already been 
made to the influence of the Japanese potters on the 
production of grea m France This influence is equally 
Jplt in the modern painted porcelains of the Royal Cojien 
hagen Works, and m the somewhat similar effects obtained 
at Rorstrand and by the Bookwood Company In the last 
case a Japanese artist was brought to the works for that 
specific purpose Though the delicate underglaze painting 
on hard fired porcelain of Coyienhagen and Rorstrand owes 
its inception to this foreign influence, it proceeds on its 
own lines, and is far from being a slavish imitation The 
temperature of firing having fixed a palette in which blue 
and some greyish or drabbish tones predominate, the artists 
have wisely adapted their painting to this, and have made 
the utmost of their available colour scheme The nch 
glazes of the Onental potter have also formed a point 
of departure for another set of potters Deck in France, 


and afterwards Minton, Maw, Do Morgan, and Moore 
in England, produced brilliant turquoise blue and 
violet glazes rivalling the Persian and Chinese Even 
the long sought secret of the ^Chinese aang de bmtf and 
rouge flamb^ glazes has been worked out in Iuioi)e 
bilv4tat in Iianco and Seger in Germany analysed sj)tci 
mens of Chinese glazes, and synthesized tht glaze from 
Its elements Chaplet in I ranee and Bcrnaidi Moore m 
England produced puces iiidt pendc ntly , and flarubd glazes 
art now being produced by many yxitteis ii\ Iuroj>e on 
every kind ot jxittery waie, and with o\ery \ariety of 
surface, from the driest and most opaque to the brightest 
and most transparent 

W ithin the last ten } < ars of the 1 ‘)th c entury, a 
certain reaction set in against the biilliant gla/cs in 
ordinary use, and jiotters bi g in to product glaze s with a 
dull or eggshell surface In some casts tins eflttt was 
ayipaiently obtained by dulling the surface of an oulmary 
gli/e by \aj)ours of hydrofluoiic acid or by the sand blast, 
but in the Ix^st of them the eflect was actually due to the 
natuio of the glaze, which find only to a dull Mtreous 
surface (J^r Jajniiesc Keramics, see Jaian ) 

(w B*) 

Pott8tOWfl| a boiough of Montgointiy county, 
Pennsylvania, U b A , on the Bchuylkill rivci, at the 
intersection of bi'anchos of the Pennsylvania and the 
Philadcli>hia and Reading railways, in the southeastern 
pirt of the state, at an altitude of 138 feet Its industiies 
consist chiefly m iron and steel manufacture, loi which 
there an blast furnaces, rolling mills, bridge works, nail 
nulls, and boiler works J’opulation (1890), 1 1,285 
(1000), 15,69b, of whom 802 were foreign born and 
292 ncgioes 

PottSVillO. a borough of Pennsylvania, T j S A , 
capital of bchuylkill county, on the Schuylkill ii\er, in 
[ the eastern part of the state, at an altitude of Oil feet 
The stieet ]>lan is inegular, it is divided into seven wards, 
his a steam heating ]>1 ini, and its water sup])ly, obtained 
by gravity, is owned by ])rivate parties It is on four 
railways, the Lehigh Valhy, the Pennsylvania, the 
People’s, and the Philadelphia and Reading It is situated 
within the anthracite coal icgion, and is one of the 
pnncij >al coal shipjung points Poj)ulation ( 1 890), 14,117, 
(1900), 15,710, of whom 1652 were foreign born and 168 
negroes 

Pounrhkeepsie, a city of New "^oik, USA, 
cipital of Dutchess county, on the easteiri bank of 
the Hudson river, 73 miles north of New "iork, in the 
south-eastern part of the state, at an altitude of 42 feet 
Its street plan is iiregulai, it is divided into seven wards, 
and its water sqpidy, derived from the Hudson, is jiumpecl 
and filtered It has four railways, the New York Central 
and Hudson River, the Poughkeepsie and I astern, the 
West bhore (by ferry), and the CVntral New Ingland 
Ihe latter road crosses the Hudson here by a fine canti 
lever bridge The city is of importance in manufactures 
In 1900 it contained 377 manufacturing establishments, 
with a total capitil of $5,688,058, the hands numbered 
5432, and the products were valued at $6,826,769 
Amon^the principal articles of manufacture were clothing 
and iron and steel goods Vassar College for women, 
situated 2 miles east of the city, had in 1900 a faculty 
of 64, and was attended by 700 students In 1899 its 
jiroperty was valued at nearly $2,268,805, and its income 
was $319,957 Population (1890), 22,206, (1900), 
24,029, of whom 3998 were foreign born and 623 
negroes 

PollltOn-le«8andS. Bee Mobecambe 
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Pou It ry and Pou It ry - farm I nff The 

later years of the 19th century witnessed a very great 
develoiiinent m jxiultry, breeding, which could scarcely 
liavc been foreseen, and why h in some of its asiiects has 
contnidictod opinums that had Ijoen more or less gene 
rally expressecl during a i>ery>d of less ex|)enence and 
knowhidge The bioad result is that jioultry-culture in 
one fonn pr another has beeonie a really imjxirtant m 
dustr^ both in h uroi)e and America, one in which much 
cai>itil iH invested, and the returns from which form a 
eonsidii iblo item in national food and wealth 

I on] fry Shown aiul Prize Poultry — During the last ten veara 
of t)u} 10th f (iitury oapwially, the number of jxiultry exhibitions 
niulti{tliod to HU(h an extent that os many as twenty shows have 
been (iifui/ed in piint in one week m Groat Hntaiii during the 
lioiglit of tlie season Su( h a ceaseless round of competition has 
moioasivd the monov value of pnzo fowls, and created a large 
class almost a piofossion — who have considerable pecuniary in 
toiests em})arke(l in breeding and exhibiting such birds This 
professionalism, and the intorosts at stake, nave m turn natur 
ally given use to many prweodingH of doubtful iliaroctcr, whuh it 
has htnn loiind iieedtul to ket p in ilieik by an organization known 
as tlie Poiiltiy C lub An (mormons nmltiplu ation of varieties is 
anotliei phase ol tins development noailyall breeds having had 
thou (►hi( r Hubdivisions supplemented by now colours, prcidiued 
thiough (loHsing and skilful selection, amidst iv Inch huff or orange, 
now bred in nouly all fowls, has had a curious popularity There 
may also be mtnllonod the fiwt that whilst foimcily the aimimitive 
Bantams weie (oniiiied to a few well maikod varieties, all the large 
bleeds of pouliiy have now been dwaifed into Bantam size by the 
skill ol bieodois lo enter farther into this brain h of the subject 
is beyond the scope of the prose nt ai tide, but it maybe interest 
iiig to state that at a publn am tion m 1001 one jni/o fowl was 
krio< ked down to a //afiA fidt piiKhasor at the sum or 1150 

lineth —Not only have many additions been made, 
eitlur by discovery or mannfadnro, to the breeds known 
in IHHO, but considerable changes have taken place m 
their relatfivo impoitamc, in some of which a pimciple of 
substitution can bo traced The unfortunate exaggeration 
of fluff and leg feather has removed all Cochins — it is to 
be feared jiermaiiently — from amongst jxipular and useful 
breeds, and in only less degree the Brahma, once the most 
popular breed of the day On the other hand, new sub- 
breeds, based upon a cioss from one or the other of the 
Asiatic races, have been multiiihed and largely biod, these 
being all of smooth legged tyfie, and somewhat less in size 
To the original cuckoo coloured Plymouth llock have 
been added buft and white vaiioties, and by crossing 
Cochins and Brahmas with other fowls, American breeders 
produced another useful lace of compact form with smooth 
yellow logs, and white feathers laced with black round 
the edges, called the silver laced Wyandotte, to which 
wore sjKiedily added other colours and patterns of plumage 
The feathered Langshan has given rise to the Black 
Orpington with smooth kgs , and a local cross of Cochin 
and Dorking prevalent in Lincolnshire, to a buff breed 
with smooth white logs, now called the Buff Orpington, 
though nuito unrelated to the former All these are 
useful for table, and good layers Among non sitting 
broods the white faced Black Spanish, once the most 
widely kept, has almost disapiieared , hut the allied red 
faced Minoica and the blue Andalusian have achieved 
groat ]M)piilarity as free layers of large white eggs , and 
the yellow legged Leghorns of similar type, though rather 
smaller, ha\t si)rcad on all sides with much multiplication 
of varieties, the latest of which, with mottled bladk^and 
white iflumago, is termed the Ancona Hamburghs ha%o 
been depressed by the complicated system of breeding 
sejmrate strains foi each sex , but there has been intro 
ducod fiom the Continent the hardy C^ampine or Braekol, 
resembling the jiencilled Hamburgh in plumage, but larger 
and with a single comb, and laying a large egg in great 
numbers The older French breeds are less kept than 
formefly, but a race originated m France by crossing 


Houdans with Dorkings and Light Brahmas, and knowm 
as the Ifaverolles, is taking a stixing position as a tender 
and quick growing table fowl, and even in the Houdan 
district itself is displacing the Houdan, one of its an- 
cestors The Faverolles have single upright combs, beards 
and whLskors, slightly feathered legs, and five toes on each 
foot , and the general colour of the hen is salmon or fawn, 
with an almost white breast This list might be extended, 
but must close with the supersession of the stilty exhibition 
Game fowl by the old anci genuine type of English Game 

Most of these changes, broadly speaking, have been in 
the direction of replacing poultry with chiefly fancy 
IKunts by really vsefvl fowls, yet it is noteworthy that 
they have been carried out by fanciers, or breeders for 
exhibition, proving that there has not been that practical 
antagonism between the aims of these breeders and the 
production of food which some have alleged But there 
has further Ijeen, since 1890 especially, a remarkable 
development of what has been termed “ utility ” poultry 
breeding It had always been taught by a few, but was 
only graajiod later by the many, that a fowl could be bred 
with as much certainty for tender and juicy flesh, or great 
number of eggs laid in a year, as for some colour of 
feather, and without losing any real features of its race 
Many varieties are now bred, and advcitised and sold as 
being bred, for these objects, and thus the stock kept 
up by the fancy breeders is gradually becoming spread 
amongst farmers, to their marked advantage where 
Iiroperly used 

Feeding and Egg jiroductian — These aspects of poultry 
culture are closely connected, and in both such advances 
have been made as almost amount to a revolution As 
will apjiear natural if the enormous jioultry interest m 
America is considered, in these matters the breeders of the 
United States have led the way, and, though it had first 
boon taught in England, were the first to practise generally 
the systematic breeding, year after year, from the best 
layers only It had always liecn known that some hens 
would lay from 150 to 200 eggs in a year, whilst many 
did not exceed 100, and some laid much less This was 
tested (on a better stock than the average) at the Maine- 
ExiKJiimental Station m 1898-99, 260 jmllots being 
selected, of which 5 died and 19 were stolen Of the 
remainder, 59 laid 160 eggs each or more, and 22 less 
than 100, the rest coming between these figures , the five 
l)est laid 200, 201, 204, 206, and 208 eggs in twelve months, 
and the three worst only 36, 37, and 38 m the same 
time From such figures the money value of scleetive 
brooding is ajqiarent In England, those who practise it 
usually sccuio the better layers by selecting those which 
lay early in the season, or early in the day, or are first 
down from the perch in the morning, in America trap 
nests have been used, which automatically confine the* 
laying hen till she is released and her number or mark 
registered As a proof of what may be done by systematic 
breeding, one American breeder obtained an average of 
196 eggs per annum from as many as 600 White Leg- 
horns, and another 194 eggs from 140 Plymouth Bocks 
greater numbers have been obtained from single birds or 
small jiens of fowls, but these are results from considerable 
flocks 

It has been proved, however, that such averages as 
these cannot be obtained unless they are fed for as well’ 
as bred for Such an enormous production of albuminoids 
can only come from adequate supplies , while, on the other 
hand, such supplies as would he profitably turned into 
eggs by a prolific layer would only produce fat, or hyper 
trophy, or disease in a poor layer The most successful 
egg farmers now feed their poultry on definite “ rations,’* 
compounded so as to give what is termed a proper 
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“‘nutritive ratio,” or proportion of albuminoids to car 
bonaceous material The basis of such feeding is analysis 
of foodstuffs, in some form which shows simply their 
percentages of albuminoids, fats or hydro carbons, carbo 
hydrates (starch, sugar, ibc), salts, crude husk or tibro, 
and water Fats being relatively much ncher in carlon 
than the starch compounds, are generally multiplied by 
2 25, and this product added instead to the carbo 
hydrates, then the ratio of albuminoids or nitrogenous 
matter to this total of carbonaceous compounds is the 
“ nutritive ratio ” The following is a useful table of 
analyses made out in this way, taken from The Book of 
Poultry — 


Aiialyaea of Poultry Foods 


Articles of Food. 

AlbumiDOids or 
Flesh formers. 

Fats or Oils. 

;|| 

Carbohvdrates. ’ 

Salts and 
Minentls. 

Husk or Fibre. 

1 

Qravns and Meals 








Linseed Meal 

32 9 

7 9 = 17 8 

35 4 

6 7 

8 9 

9 2 

Beans and Peas 

24 0 

1 6 

= 34 

48 0 

2 5 

10 0 

14 0 

Malt Sprouts 

23 2 

1 7 

= 38 

48 6 

6 7 

10 7 

10 2 

Oatmeal 

18 0 

6 0 = 13 6 

63 S 

20 

1 6 

9 0 

Middlings or line 








Sliarps 

1C 0 

4 0= 9 0 

57 0 

4 6 

4 5 

14 0 

Sunflower Seed 

16 0 

21 6 

= 48 4 

21 4 

2 6 

29 0 

9 5 

Bran 

16 6 

1 40= 90 

44 0 

6 0 

lb 5 

14 0 

Oats and Ground 








Oats 

16 0 

6 6 

= 12 4 

48 0 

26 

19 0 

10 0 

Wheat 

12 0 

1 8 

= 40 

70 1 

1 8 

2 3 

12 0 

Barley (and Meal) 

120 

1 4 

= 32 

66 0 

3 6 

14 0 

13 0 

Millet Seed 

11 8 

4 0 

= 90 

60 0 

30 

94 

12 3 

Maize 

10 6 

8 0 = 18 0 

66 6 

1 5 

25 

11 0 

Kyo 

10 5 

1 8= 4 0 

72 6 

1 9 

1 7 

11 6 

Buckwheat 

10 0 

2 2= 6 0 

62 2 

2 0 

11 0 

12 6 

Hompseed 

10 0 

21 0 = 47 2 

46 0 

2 0 

14 0 

8 0 

Dan 

9 6 

4 6 = 10 1 

68 7 

1 6 

3 3 

12 6 

White Bread 

8 8 

1 8= 4 0 

66 4 

0 6 

00 

32 6 

Rice 

6 6 

0 4= 0 9 

80 0 

0 0 

00 

13 0 

Brewers* Grains 

6 4 

1 6= 3 6 

12 6 

1 0 

3 8 

76 7 

Vegetables 








Potatoes 

6 6 

00= 00 

41 0 

2 0 

0 0 

60 5 

Rod Clover 

6 0 

0 8 

= 1 8 

18 3 

2 4 

6 6 

72 0 

Meadow QrosH 

3 5 

1 0 

= 22 

13 6 

20 

4 7 

76 3 

Hay 

8 4 

2 a 

= 68 

41 0 

6 2 

27 2 

14 6 

Cabbage 

2 4 

0 4 

= 09 

8 8 

1 4 

1 5 

90 6 

Onions 

1 6 

0 2= 0 6 

4 8 

0 6 

2 0 

91 0 

Turnips 

06 

0 1 

= 02 

4 0 

1 0 

1 4 

93 0 

Animal Foods 








Dry Meat Meal 

71 2 

13 7 

= 30 8 

0 8 

4 1 

0 0 

10 7 

Flesh of Fo\^ Is 

21 0 

3 8 

= 86 

0 0 

1 2 

00 

74 0 

Horse flesh 

21 7 

2 6= 6 8 

0 0 

1 4 

0 0 

74 3 

Loan of Beef 

20 5 

36 

= 79 

0 0 

1 6 

0 0 

74 4 

hresh cut Bone 

20 2 

26 1 

= 68 7 

00 

24 0 

0 0 

29 7 

Dried Fish 

48 4 

11 8 

=26 1 

00 

29 2 

0 0 

10 8 

Milk 

40 

36= 7 9 

4 8 

07 

00 

87 0 

Skim Milk (separa 








toi) 

3 1 

0 a 

= 07 

6 8 

0 7 

0 0 

90 6 

bggs (yolk only) 

16 0 

80 0 = 67 5 

0 0 

1 0 

0 0 

63 0 

,, (white only) 

12 0 

2 0= 4 5 

0 0 

1 2 

0 0 

1 

84 8 


A glance will show how greatly various foods differ 
in their nutritive ratio, what variety of composition is 
therefore possible, and that if we wish for cheapness 
to use some food of low ratio, it must be “balanced” 
by some other whose ratio is high 

Many writers have introduced unnecessary complication into a 
very simple matter Some elaborately compute the amount of 
“dry matter, * which is needless if our analyses show the proper 
tion of water, as above Others have calculated “ digestioility, * 
•on the theory that food not rejected as excrement is ** retained in 
the body ” This theory has a basis in the case of animals which 


consume a large amount of hard indigestible hbre, excreted in such 
a form as horse manure but fowls niaceiate all they eat in the crop, 
and grind it m the gizzard, and in their case the ixirota n present 
very little uudi^ted food, but mainly the final result of the vital 
jiroctsses, and of food usefully employed in carrying these on We 
may be sure that wo more than allow for any factor of iiidigesti 
bihty if we merely leave out any crude husk or fibre, giMiig tliat to 
the fowl for whatever it is Worth, and calculate our ratio direct 
fiom till figures of the table 

Two extremely simple cases will suffice Ss examples 
of the modern method iVitatoes are often cheap, tmt on 
account of their starchy coin]:K>sition requne a “balance,” 
and the same may be said of maize one method of 
balancing each will show what is meant, and the slm 
plicity of the calculation We will take potatoes and 
bran first — 


liOiio of Potatoes and Bi an 



Albuminoids 

Fat X 21 

Carbo 

h>dratL8 

Salts 

1 lb Potatoes 

66 

00 

41 0 

2 0 

1 lb Bran 

16 5 

9 0 

44 0 

6 0 


22 0 

9 0 

86 0 

H 90 

91 0 

80 


Adding here the fatsx2J to the carbohydi ates, we get 
the ratio of the mixture as 22 94, or about 1 4^, which 

IS very good Coming next to the mai/c, let us suppose 
that It 18 desired to feed this as grain in the evening, 
and to “ balance ” it by an ecjual weight of “ mash ” 
or soft mixture in the morning One way would be 
as follows — 


A Diet containing Maize 



Alluiminolds 

Fnt X 21 

C url)o 
hj dratts 

Balts 

3 lb Maize ( X 3) 

31 6 

54 0 

199 6 

4 6 

1 lb Horse flesh 

21 7 

6 8 

0 0 

1 0 

2 lb Ground Oats ( x 2) 

30 0 

24 8 

96 0 

5 0 


83 2 

84 6 

295 5 
+ 84 6 

380 1 

10 6 


This lation explains how in such a case we must 
multiply the figures for maize by 3, and those for oats 
by 2, being the jiioportions wo are taking to one portion 
of horse flesh The ratio of this dietary comes out slightly 
lower than 1 *^41 

The proper ratio for feeding fowls has received much 
discussion Dietetic authorities mostly agree that about 
1 5 is the best for maintenance of animal life generally, 
and more siiecifically that there should be of albuminoids 
about 18 parts in 100, of fats 7, and carbohydrates 75 
That should suffice for growing chickens , but it is fairly 
obvious that fowls fattening may require more fat, while 
the, sonstant production of eggs, whose high ratio is 
shown in the analyses, must require a larger amount of 
albuminoids This fact is indicated by the hen herself, 
which when laying devours largo earthworms, usually 
rejected with disgust at other times She shows by 
this appetite how siiccially she needs albumen , and fowls 
on a wide range, though only fed with corn, may thus 
in summer “balance” a dietary for themselves by the 
worms and insects which they procure Wh«i they 
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cannot do this, more albUmen raiwt bo supplied, and the 
general opinion of practical egg farmers has tended to 
wards a ratio of 1 4 or 1 4J for hens in full lay One 
successful American breeder feeds as high as 1 3, and 
states that his results have^beon host at that figure 

Passing from theory, the greatest practical advance in 
poultry fu (hug has probably liccn the discovery of the 
bonelit to be derived from dividing the extra supply of 
albumen between fresh bones cut up small in a mill 
(krio^v^J amongst breeders os “ cut bone ”) and such green 
food IS ( lover or cabbage The bones, it will be seen, 
contiin i good pro|x)rtion of fat, and of mineral salts 
also, whidi careful exi)erimentH have shown to be of 
great imj)ortance both in egg production and for growing 
stock (ireen food had until recently been Iwiked ujion 
chiefly as a corrective, or necessity for health, though 
it was known that fowls on a pasture grazed largely 
But the nutritive ratio of clover is as high as 1 5, and 
Amerif an jioultry farmers now use it largely as really 
albuminous food, to promote laying Its use in this 
way also allows more animal food to be used without 
ill efkcl and to this fioc use of clover and cut bone in 
conjunction the imjirovcd results upon American egg 
farms an largely duo So beneficial is this combination 
found, that lor winter use clover hay is cut up small, 
or ground into ** clover meal,” to lie used in the same 
way, lK!ing generally mixed with boiling water in the 
other Hott foc)d at night, and kept covered to cook or 
soik until the morning The following is the “mash” 
ration on a successful American egg farm, and represents 
a high forcing diet middlings or sharjis 100 lb, mai/e 
meal 7 3 lb gluten meal (a highly nitrogenous bye 
jrroduct of American flour nulling) 23 lb, clover meal 
80 lb, me it meal 15 lb ill weighed dry, mixed with 
boiling Viator in the c\onmg, and kept covered all 
night 

This introduces another practical cpiestion The 
majoiity of pcjultry farmers give their stock each diy 
one feed of gram, and one of soft meal food or “mash,” 
but b> no mcuiiis agree as to the times for those meals 
In Fngl iiicl, morning mash and evening gram are almost 
umveisal, th(5 lattei giving more supjKirt duiing the long 
fast at night, and the former more rapid i ecujieratioii 
on cold mornings But in America and ('’anada, whore 
the climate com]»els confmomont of the fowls for months 
together in enclosed sheds, health and eggs can only bo 
secured by constant “ scratching,” to promote which the 
gram is scattered amongst loose litter spread several 
mchc s deep Many, therefore, jirofor to scatter the grain 
in the morning and feed the mash at night, alleging that 
a good breakfast of mash makes the fowls lazy, with bad 
results Others state that this is avoided by a rather 
scantier morning feed of mash, with a slight sprinkle of 
gram in the litter afterwards In 1890 a careful experi 
ment was made by the Massachusetts Agricultiiial College, 
two similar lots of pullets being fed ujxm similar food, 
on the two ]>lans, foi two jioriods of several months each, 
in summer and winter seasons, and each lot receiving, 
besides the morning and evening feeds, a alight sprinkle 
of milk^t in the litter, to promote exercise In egg 
production there was scarcely any difference, what little 
there was lieuig m favour of the morning mash^ and 
the birds thus fed became also somewhat the heaviest 
The most remarkable result was that the weight of 
manure voided in the night was nearly double m the 
case of the* enmg mash birds, showing the rapid 
digestion of mash food This might have been expected , 
and in some cases the transference of so much weight 
of manure from day to night dejxisit might be found 
con\cnjpit. 


Artificial Incubation and Bearing — In this depart- 
ment immense progress has been made, which has created 
practically new industnes None of the incubators in use 
about 1875 has survived, but it is known now that while 
some of them failed from insufiicient regulation of tempera 
ture, and others from want of a prosier balance between 
ventilation and moisture, the cause of failure m most cases 
was lack of practical knowledge, and that some of them 
would give very good results in the hands of present 
operators The incubators now used are of two distinct 
types, and it is noteworthy that British practice so far has 
mainly adopted one, while the best recent American 
practice prefers the other 

In what may bo called the “ tank ” system, the heat 
from a lamp is led through flues traversing a tank of 
water which forms the upper side of the egg chamber 
Most usually the lamp has a vertical chimney, closed at 
the top by a valve rising or falhng at one end of a lover, 
while the tank flue issues from one side of this chimney 
then if the valve be raised, more heat passes directly into- 
the outer air, and less through the tank, and so the tern 
jicrature is lowered , while conversely, if the valve sinks, 
more heat is diverted through the tank, and its tempera 
ture IS raised The valve lever is in Europe generally 
actuated by a thermostat invented by Mr C Hearson, 
and known as the “ capsule ” regulator, which consists 
of two flat plates of thin brass soldered together round 
their edges Between them is introduced a drop or two 
of ethei, so diluted as to boil at a suitable temix^rature, 
after which the capsule is sealed When the given 
temperature is exceeded, the ethei vaporizes, and the 
bulging of the plates is easily made to work the valve 
h ver Bolling point being aftected by pressure, it is only 
necessary to apply an adjustable weight to the rod resting 
on the capsule to alter the point at which the valve shall 
ojien, and thus all is easily controlled This form of 
regulator, and all others which dojicnd ujKm vaiiorization 
of a liquid, have, however, the serious defect that the 
boiling point differs also with atmosi>heric jirossure, to- 
the extent in this case of about 2 F for every inch 
of barometer, hence in England, where the barometer 
often vanes as much as inch and sometimes 2 inches, 
this kind of thermostat may vary the heat as mueh as 
F or 4 F , quite indejxjndently of the real necessities of 
temjierature in the egg chamber Machines of this kind, 
therefore, require constant adjustment for rise or fall in 
the barometei 

In most British machines of this class, the eggs are laid 
in a drawer with jierforated bottom, and the air entera 
below this, passing on the way either over an open tray of 
eold water or through cloths dipping in sueh a tray , it then 
yiasses through the jierforated bottom of the drawer and 
between the eggs, escaping through holes round the ujqier 
part of the chamber, w^hich is thus ventilated and supplied 
with fresh moist air The chief yioint in regard to success, 
next to a proyier uniform temperature and regular turning 
of the eggs, is a projier balance of ventilation and moisture ^ 
The chiek ought at the end of the period to occupy about 
four fifths of the shell, the other fifth being vacant If 
too much moisture be supplied, the egg is too full and the^ 
chick yienshes , while, on the other hand, if the egg is too 
much dried out by too great air current without enough 
moisture, the fatal result equally follows in another way 
Fggs are always tested at the end of five or six days, 
and unfertile ones withdrawn, as are any which perish 
later 

The other class of incubators, more general in America, 
IS known as the hotair or atmospheric type In such 
machines there is no water tank, but air heated by the* 
lamp jiasses more or less directly into the egg chamber, m 
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different ways which cannot be described in detail here 
This mode of heating is found more economical in oil, 
which in large establishments becomes of importance, 
and it 18 also more sensitive to outer changes of temi)era 
ture, and responds more quickly to any regulation , but 
for that very reason it requires more efficient thermostats, 
and especially such as are not affected by the state of the 
barometer The hot air incubators of America are almost 
universally regulated by compound thermostatic bars of 
metal, which operate subject to temperature alone, and 
the best of which will keep the heat uniform within alx)ut 
half a degree 

Even in England the eggs hatched in incubators now 
probably equal, or nearly equal, those hatched under hens 
in America the i^ide practice of artificial incubation is 
difficult to reilize Of small si/ed machines one Illinois 
maker sold 14,800 in the year 1899, and in regard to 
large sizes, in 1900 at least se\en names and addresses 
wore known of ojicrators who each used from 55 to as 
many as 85 machines, every machine holding 300 or more 
eggs somewhat smaller plants were of course far more 
numerous Exjierience on such a vast scale has led to 
a practical advance of considerable importance While 
in England it is still usual to effect empirical adjustment 
of ventilation and moisture as above indicated, the l)etter 
American incubators now disjiensc with direct moisture 
altogether Tt was remembered that the hen hatches 
without moisture, and equally so the egg ovens of Egypt 
the absence of direct air current, and consequently of any 
lapid cvapoiation, lieing the obvious explanation The 
manufacturers therefore set themselves to slow the move 
ment of the air, and when this object was effectually 
accomplished, it was found that there was no need for 
moisture, and that the chicks also hatched out stronger 
and in higher propoition The general opinion in the 
United States, where many farmers tested both hens and 
machines on a large scale, whilst still undecided between 
them, IS that the proceeds of artihcial incubation arc 
sujienor by about 10 iier cent, and this is based ufion 
hatches of thousands annually 

Artificial hatching necessitates artificial brooding, and 
in this also gieat changes have taken place, any real 
success in rearing having been for some years far behind 
that m hatching The method universally attempted at 
first might be called the “coverlet” system, nestling 
material such as strips of flannel or wool, warmed from 
above, being piovided for the chicks to nestle under, as they 
do under the feathers of the hen Many were roared in 
this way, but failures were also terribly general, and these 
were ultimately traced to confinement and fiollution and 
heating and rebreathmg of the air, ( aused by the nestling 
material That system is now abandoned, warmed but 
open chambers being provided, which the chicks use at 
pleasure, but which have no coveilet to rest upon their 
bodies In some, heated pipes tra\eise the upper part 
of the chamber, some inches above the chicks , in others 
•a warm iron plate radiates heat in the same way, in 
others warmed air is brought m by flues or oiieiimgs, 
in some small ones the lamp itself burns m the chamber 
of the brooder but the principle is common to all of 
a warmed shelter, ojien above, and generally with an 
outer chamber also, sheltered but not heated, which breaks 
the transition to the open air outside In America a 
very large proportion of the chickens reared are brought 
up till hardy in the large brooder houses mentioned 
below 

Pmdi/ry farmitnq — The advances hero described have 
brought poultry into greater prominence as an industry, 
and poultry farming in a practical sease is now carried 
on somewhat extensively in various ways, understanding 


that term to include any case where poultry culture is 
carried on for substantial pioht, or as an imjxjrtant 
interest of the holding, beyond the mere breeding of 
prize birds for exhibition Th^ dimc^iilty ne\er had been, 
as some have stated, in ground getting tainted or rent 
costing too much It is now well undu stood that in 
the English chmate 100 birds f»er arre must not be 
exceeded, though it is far better to confine^ them to 
one half or one third of the space, while some tu^) is 
got off the remainder whin they go yearly to absolutely 
fresh ground The men lent of \n acre is not much 
for 100 fowls, but the leal difficulty was and is that 
a fowl IS such a small unit, ontaihng constant liability 
to small losses and wastes, and ntcessity foi laboui and 
oversight out of proportion Hciue it a time when 100 
l>er annum was thought a fair return for each bird, 
and there was but a jKior and uncertain nimkot foi them, 
this difficulty was insuiierablc A \cry <liflcrcnt a\erage 
production would now be worked for, while, on tin other 
hand, the greater crowding into cities, and growing a]>]ireci 
ation of eggs as an article of dut, ha\o ( aused a market 
for “new laid” eggs at good prices, which previously did 
not exist It 18 these changes which have altered the 
conditions 

The chief development m England at the beginning 
of the 20th century was a very large increase in the 
jK)ultry kept upon farms hormcrlj very few were kept, 
looked after casually by the mistress or a boy, and onlj 
exiiected to jnovicle for the household and occasionally a 
few shillings in cash, while any food ex])Tcssly fed to them 
was grudged Tt has now been taught all o\cr the 
country, by lecturers unclei the County CV>un(il Tt clinical 
Instruction Committees, that poultry piy best of any 
branch upon a farm It has bcioinc generally known 
that, provided they can be run over the farm by using 
detached houses, and not huddle d together, a do/c n hens 
jier acre cm be kejit upon a holding without mb i ft ring 
with any othei stock , melted, the cuiious fict is observe cl 
that horses and cattle prefer to graze over grass that 
might be thought soiled by the^ fowls AVheie the state 
ment was once derided, it is now a eommoiqilate of 
County Council lecturers, that the additional manure thus 
made is really worth to the faini from sixjienee ])er bird 
per annum for small bieeds to as much as one shilling 
for very large ones Out of a large number of similar 
instances collected in 1900, two siiocimcns may be given 
In Worcestershire 210 fowls hul the run of 100 acres, 
lots of 20 to 30 being kcjjt m detached houses Irom 
20,000 to 25,000 eggs j)cr annum were marketed, and 
1 50 to 200 chickens, the food averaging about i/40, and 
the cash return £90 to £100 In Leieesteishiie, on part 
of a holding of 500 acres, 372 hens had in 1898 produced 
a profit of £100, the following yeai, owing to illness 
and consequenf laek of oversight, 440 only paid a profit 
of i/92 The almost univi rsal opinion is that the manure 
pays for the labour, and that the annual profit averages 
from 4s to 58 6d per head It has been estimated by 
many different observers that the number of poultry 
kept in Great Britain on farms is now probably five 
times as large as it was in 1875 in some districts 
“ten times as many” have been reported, but such are 
excejifional 

I^oultry farming on a larger scale than this is also 
carried on m connexion with the Sussex fattening industry, 
presently described That was until recently a separate 
business, chickens being bought from neighbouring small 
rearers, or imi>orted from Ireland, to go directly into fatten 
ing cages , and it has often been stated that reanng and 
fattening together were incompatible This was so far true 
that the manure made by numbers of fattening poulfry was 
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very considerable, and had to be used upon a small holding 
kept in order to use it , such a holding, therefore, received 
as much as it could ^ ix>s8ibly bear, and was thereby 
“ sickened ” for live poultry running at large But with 
an extra holding or larger holding this is not the case, 
and increasing comijetition and the desire for the two 
]>rofitH have led to a large amount of reanng and fattening 
comV>ine(\ In 1894 one of the officers of the Agricultural 
Ooivmission found 8000 chickens being reared and fattened 
annually on one farm of 200 acres, and this proved only 
a juonecr in 1900 he found (amongst many such in 
stances) 4000 reared ufion 80 acres, 1500 ufKin 22 acres, 
and 5000 \i\xm an extra holding (taken for the purpose) 
of 40 acres In most cases the main cereal crop was 
oats, to be fed to the fowls , and some cows were 
kept, the skim milk from which was used in the same 
way , but the poultry was the controlling interest of the 
whole 

On any such scale as this the manure becomes of great 
im|K>rtanco, and the manner in which the compulsory 
use of largo quantities has taught Sussex farmers its 
value 18 interesting Of course there is no uncertainty 
about the ^alue of manures, and about 1880 the late 
Dr Augustus Vockkei, chemist to the Koyal Agricultural 
Hociety, made the following analysis of two samples, 
one moist nr fresh drojiped, the other freed from much 
moisture by storing under cover for four weeks — 

Freih Partially Dried 
Manure Manure 

Moistiiro 01 63 41 06 

Otgaiiir matter uiicl ammonia salts 20 19 38 19 

1 iiiiasio phoH])hatti of hmo 2 97 6 13 

Magnosm, alkalino salts, Ac 2 68 8 18 

Insoluble Hihclous matter (sand) 12 58 12 49 

100 00 100 00 

C ontttinmg nitrogen 171 3 78 

Iipial to ammoiiUA 2 09 4 59 

Valued in the usual way. Dr Voelcker found that the 
moist manure was worth £2 jjer ton, and the drier stored 
manure £4 4s jier ton, though the figures were 
indis{)utable, for many years such manure was jiractically 
unsaleable Gradually in Sussex it became saleable at 
Gd per bushel, and in 1900 some of the smaller fatters 
were selling it at jirices ^arylng from 4s to 158 per 
load , the huger men either used it themselves or obtained 
higher ])iicos In one district this manure was to be 
found in lailway trucks, purchased for the growing of 
gra]»es and tomatoes under glass, and one fatter in a 
fairly large way, who oiu« sold his at £2 lOs per ton 
for tins purpose, having lost his market to some com|jotitor, 
had put uj) a number of glass houses and was using 
it himself for tomato culture Others utilize it mainly 
for hay, the effect upon scrubby land being remarkable 
Oft one holding of 123 acres, some portion of which 
wjvs wood and coppice, and the whole worn out when 
entered upon, the owner had sold nothing for several 
years but jKiultry products and hay of the former, 
8700 chickens had been marketed in one season, anci 
of hay 90 tons had lieen cut, worth about £3 5s per 
ton 

Really large poultry farms are few in England,, and 
it IS difticult to state an> recent facts without some risk 
that they may prov o ephemeral , but a few existed at 
the end of 1900 which had by no moans failed after 
two years as some allege to be invariably the case Two 
in Berkshire were selling eggs from over 2000 and 3000 
laying hens, and there was one farm in the West of 
England, occupying 300 acres with the poultry (besides 
a shoilhorn herd and some other branches), which had 


a stock of 6000 pullets for laying, and had been in 
existence four years, a large capital amounting to 
thousands of pounds having been sunk in it The 
owner explained that two years was the cntical period, 
simply because for about that time there were practically 
no returns, and that in his case he had only ‘burned 
the corner ” after three years Though a practical man 
already, he had begun m a small way with one incubator 
and training one man , gradually extending, building up 
his own market, organizing his own selling agency, and 
building a mill to grind his own gram. Only such gradual 
extension by practical men can ever lead to success 
what people term “embarking” in poultry farming can 
only end in ruinous failure One reason is the error 
of 8up{K>sing that buyers are waiting at a certain price 
for any new supply the new-comer has to creep in, and 
find out for himself how to bring his supply and a profit- 
able demand together Unless this is done gradually, 
there IS heavy loss, and while it is being done there 
18 little return The egg farmer, again, has to breed 
up hiH own laying stock, as above indicated And, finally, 
the business is terribly exacting there is no rest, no 
holiday, no relief, intermission of labour and care for 
a few hours means loss or disaster, and paid oversight 
that will avoid this is both expensive and difhcult to 
find 

Besides the breeding of prize jKmltry, which need not 
be discussed here, but which is remunerative enough to 
a certain number of persons who jxissess the necessary 
peculiar qualifications, the changes mentioned in the early 
portion of this article have led to another class of breeding 
directed to the supply of pure races fiom good stock, 
but bred mamly for purposes of utility The demand 
for such stock, at fair prices, though far below those 
for prize stock, is a good index of the development of 
the poultry industry The establishments which supply 
It furnish eggs for hatching, or stock birds, or iitwly 
hatched chickens, which are now hatched in incubators 
and sold by thousands when only one day old, at which 
age they travel without needing food Some of such 
establishments are quite largo One in Yorkshire occupies 
43 acres solely devoted to this business In 1900 there 
were on the farm about 100 breeding jions of poultry, 
confined by 6 J miles of wire fencing The few waste 
eggs sold for market realized about £100, over 4000 
sittings of eggs for hatching were sold, and about 1500 
stock birds This farm had then been carried on for 
ten years, and was purchased out of the proceeds of 
another held previously, but the business qualifications 
which could build up such an estabhshmont must always 
be rare 

Poultry farming has reached its fullest development m 
the United States, owing no doubt to the apjmrently 
inexhaustible market , butcher’s meat being far less eaten 
than in England, and poultry and eggs to a large extent 
replacing it as national food More especially is there an 
enormous demand for small chickens, known as “ broilers,”* 
weighing from 14 lb to 2 lb only, destined to be split 
in half and broiled on a gridiron These birds being 
unfattened, and ready at ten or twelve weeks, give a 
quick turnover with less cx{)ense and risk than older fatted 
birds, and this peculiar demand has largely dominated 
American jioultry farming, a great deal of which runs 
in the direction of great “ broiler plants ” solely devoted 
to the hatching and rearing of these broilers, while large 
“ brooder houses,” similar to those used in tW business, 
are prevalent on more miscellaneous farms The broiler 
business started at Hammonton in New Jersey about 
1880-85, when plant after plant was rapidly erected, 
some of which have since shut down , but many others 
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liave taken their place, and some of the originals are 
J9till running The chicks are all hatched in incubators 
(many plants running from 20 to 40 machines), and 
then transferred to long “brooder houses,” built with 

corridor all along one side, the rest ^ing di\ided 
into successive pens for the chickens These latter are 
moved along every few days to the next of the pens, 
which are arranged so as to give rather more space as 
the birds grow larger Each pen has next the corridor 
A “ hover ” or brooding shelter These have no nestling 
material, but only a roof or cover somewhat to retain 
the heat, closed by a curtain cut into strips in front, 
And are warmed by hot water pipes running along the 
building Generally these pipes run some inches abo\e 
the chicks reposing on the door, and are set rather on 
A slant, so as to 1^ higher for the bigger chicks m the 
larger pens , but in some cases they run under the floor. 
And warm the air which enters under the hovers Every 
hover, with its inmates, can be reached from the corridor 
At the back of all In many cases the chickens are 
•confined in these small pens until large enough, the 
floors being littered and regularly cleaned, but some 
raisers have also small outside yards which they use 
in fine weather The mortality in nearly all plants is 
great, as might be supposed There are said to be some 
at Hammonton which only market 30 |)er cent of 
the eggs incubated, yet pay a modest profit at that, 
which IS allowed for On the one hand, a broiler 
realizes about four times the cost of its own hatching 
And food , on the other hand, the labour is very heavy 
and the loss considerable these factors obviously give 
a very '\Mde margin of possibihties as regards success or 
failure 

The most remarkable establishment of this kind, em 
bodying some novel features, was erected in Ohio at the 
end of 1896 by Mr T Loughlin, and was still running in 
1901, though many believe its permanent success doubtful 
The plant cost over 60,000 dollars, and was designed to 
market 250 to 300 broilers per day regularly, weighing 
IJ lb each, which are sold alive to one largo dealer at 
three dollais per dozen Each day an aveiage of 450 
eggs are started, the chicks from which go into one pen 
For the chicks, while small, there aic thirty small pens, 
each with 5 by 10 feet of floor space, or at the rate of six 
chickens jicr square foot , and there are sixty larger pens 
each 8 by 12 feet, with outer runs to each of 8 by 20 feet 
Every day the chickens are marketed from the ninetieth 
|)en, and all the rest moved one jxjn forward, leaving the 
irst small pen vacant for the day’s hatch thus fully 

22,000 birds are in the plant at one time The crowding 
Appears very great — we should say far too great — yet the 
plant had run four years, and was stated to make a profit 
•of 14,000 dollars annually 

In more general American j)oul try farms the same 
aystem of brooder houses largely pre\ail8, and from many 
IP’eat numbers of broilers are sent to market , but as both 
^ heart and liver are perceptibly affected by such rearing, 
birds intended for stock are either taken out of doors early, 
or reared in detached brooders, as in England Some 
establishments are mainly egg farms, high averages being 
•obtained by the system before described Many breeders 
have a high reputation for their stock as layers, and denve 
large profat from selling stock or eggs to other farms 
There are many immense duck farms or “ ranchos,” as 
mentioned below, which sell nothing except stock ducks or 
market ducklings A great many combine the breeding and 
sale of exhibition poultry with some or all of these obiects, 
fancy points being on the whole less distinct from useful 
qualities than in England, and the farmer and exhibitor 
lar more commonly combined. 
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As a rule, American poultry fafmers employ long ranges 
of buildings divided into jiens or houses, with enclosed 
yards in front, and the most remarkable fact is that 
interest can be paid ujion the cdjntal sunk in suth build 
mgs The explanation in som6 cases is that muLh is jait 
up by personal labour and energy of which British farmers 
have no idea, while the cheapness of land and feed aie 
also favourable But the climatic conditions also difler 
During the wintei months the birds have to be confaned 
m what arc called “ scratching sheds,” and American 
farmers have successfullv reduced to a system the keej)- 
mg of them healthy and in profit by scratching amongst 
litter in a small space During this f)eTiod the outer 
runs sweeten and reeuiierate , smaller runs thticfore suftice, 
and the stock is kept closti and more conqiact Another 
system is pursued, more esiiocially about Rhode Island, 
called the “ colony ’ plan , detached rough houses, holding 
forty or fifty hens each, being scattered o\ti the faim 
theie may be a hundred houses, but theie is no ttming 
This IS very economical in buildings, but e\iiensi\c lu the 
labour of feeding and collecting eggs, and tlie system is 
only possible near the sea oi where there is little snow 
In several cases it has Ixjcn abandoned foi the system of 
houses and scratching sheds 

There aic a few \ti> largo establishments indted in the 
United States, combining almost every bianch but some 
which did well on a ratlur smallei scale, when enlarged by 
comjAnies ha\e l^en less successful, and had nthei to 
contiact again or shut down The largest single istablish 
ment at the end of 1901 was probabl-y the Mcad(>w Biook 
Farm, in Pennsyhama, occupying 80 aeies, tlu build 
mgs of which totalled 112,000 squaie feet under io\er 
There weie half a dozen biooder houses, one hen house is 
1000 foot long, and the farm sent to market in oiii >eai 

25.000 chickens and 20,000 ducklings, besides sdhng 
many stock birds, and an enormous numliei ot tggs for 
hatching at an aveiage price of $40 jjei thousand But 
an even larger busimss has been built up in Ohio by 
the former ministei of i church, whose health had bioken 
down The chief and centre establishment, known as 
Crescent I arm, is itself pietty large, and carnes many 
buildings, but, by a system of contracts, then js also 
secured the absolute control of a number of (jther estab 
lishments, some of considerable size A special business 
has lieen develojied licit of “stocking up ” new egg taims 
and broiler plants with laying stock in Septemlier, birds 
“bred to ” being sup] died in lots of oiu hundred at a 
dollar each Ten thousand such birds art raised there is 
also a reputation for exhibition stock, and the demand 
for eggs for incubation sometimes i caches nearly 5000 per 
da> one orclei for 20 000 eggs was reeened on 18th Maich 
1901 Chickens and ducklings aie also marketed, about 

50.000 ducklings being the exjiected product of the year 
]ust named "Of course businesses like these are \ery 
exceptional, but farms on a more moderate scale are 
numerous, and intelligent American farmers letkon to 
make a profit of a dollai jiei annum for each head of their 
laying or breeding stock 

Table Poultry — National taste governs the market for 
table j)oultry to a laige extent In England white meat, 
skin, and legs are preferred, and at one time black legs 
or yellow skin were heavily discounted ^loie knowledge 
has largely removed that prejudice, but white has a 
market value still In France exceedingly white and 
smooth skin is preferred, but buyers art indifferent to 
black legs In Ameiica yellow skin and legs aie actiully 
preferred, such fowls being thought more ]uiey but there 
has been some tendency towards white meat of late 
Belgian feedeis think the best result follows from crossing 
a yellow skinned race upon a white fleshe<l one i It is 

S VII — III 
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8omc confirmation of thi!i idea that one of the best Lnglwh 
table fowls is the produce of a cross between Dorkings and 
the yellow skinned Indian Game, while other similar 
instanies might be cited* hor some years jiast the quahty 
of British table i>oultry Has lieen shown by displays of 
pluckerl buds in connexion with the Christmas Smithfield 
Cattle Show 1 or many years France had a reputation 
for gn atl} sui passing British production , and as the best 
French b^»vls readily sell for XI each and more in the 
Pan 4 mirkct, it would r>ot be surprising if they were 
8Ui>crior to such as have to be sold for 15s jjei couple 
Frenc h f it ter s ap^iear to seek and obtain a smooth white 
ness of fat under the skin, almost like that of a bladder of 
lard, A\hi(h docs not find favour in the British market, 
but the l)est judges have considered that the finest Fuglish 
H]>ecimrnH staged were 0 (|ual to all comers, and some 
real i/c d h igh jirices Foreign cxjierts, equally with English, 
admitted in 1899 and 1900 that England had now little 
to learn from any foreign feeders 

Th( chief supply of the bc^st fowls for the London 
market has long come from the Sussev district whose 
centrt is llcitliiield these are termed ‘‘Surrey” fowls, 
though Sui ri V now sends few in comjuirison This local 
industry his be on founded in a curious wiy upon the 
“giound oits” of the district, tlu whole grain lieing 
ground iijs husk uid all, nearly as line as Hour This is 
doiK by a pM ub ir local dressing of the stones, which arc 
“stitchcil” into little pits by a ]»ointed pick, instead of 
lx.ing dusstd into narrow groo\es, as for Hour milling 
and this rm il is found sjiec i illy suitable for feeding and 
fattdiing jKMiltiy In eirly times cottagers crammed 
a f( w fowls with jiellets of meal dipjicd in milk, but this 
iiuthod IS now quite sujrerseded by machine cramming, a 
rubber tube from the maehine being introduced into the 
croj) ol tadi fowl, and a stroke of the foot on a |)cdal 
sqmc/ing out a ration of thin, almost creainj, jrasto, com 
j)os< d ot the ground oats, fat, and sour skim milk, a food 
which juits on flesh fast and makes it white and delwate 
(Jrtat tvjMriencc is required in this business When 
killed ami pliK k(d the fowls aic jdaced in a trough whilst 
still wum (lose side by sid(\ and then backs aiul breasts 
pressed ( loser together by a b(»aid loaded with hc3avy 
weights 'rhis combination of fattening and subsequent 
shaping constitutes the Sussex systi m 

Tin trade in those fattid and sliaiie^d fowls is still 
mere ising, so that in 1900 more than 2500 tons of poultry 
went uf> Iroin Heathfiold station alone to London There 
ire a li w i«r> large establishnn nts many small men 
fatten a few and a fan niimbei send up about four to 
SIX do/cn fowls three tunes a week This growth is in 
spite of the latt that inci eased com]x^tltlon and that of 
cheap foreign poultry have somewhat nduced profits, so 
that a large ]>ortion of the trade now consists of a lower 
class of lurds at a narrow margin They aie all carried 
up ind the paekagts bi ought back empty at the inclusive 
charge of one |)enii> poi bird The Sussex system is 
extending in some other jrarts of Fngland and many 
excellent fowls, well fed, but unfattc nod, are also supplied 
from Limolnshiro (known as “Bostons”) and other 
distiKts The largest provincial towns have similar 
8up[>lies in l(*ss degree 

In Vmciiea larger fowls arc called “roasters,” to dis 
tinguish them from tlu broilers above described, and 
quite recently there has grown up in the Eastern states a 
system of rearing these also in confinement Hatching 
thorn liegins in September, and the birds are at first reared 
in brooder liouses , but when large enough are placed about 
fifty together in small houses, with b by 8 feet of floor, 
in small yards about 20 feet squaix. One \ery successful 
raiser puts 200 birds into one jien 10 by 17 feet, m a 


warmed house, where they remain till killed at 7 Sb or 
8 lb weight One firm h^ raised in this way, for seven 
years in succession, 2000 birds per annum upon half an 
acre of ground , but occasionally there is senous mortality 
in this kind of business, and as a rule only 60 per cent 
are reared of those hatched, the loss of the rest being 
averaged and allowed for 

In western Europe there has grown up some demand for 
chickens fattened quite young, weighing only 8 oz to 
12 oz each, and known as jteUU or “milk 

chickens In Belgium somewhat older ones, weighing up 
to 1 J lb, are sold as lymdets de grama The demand for 
such birds in England is small, and confined to the West 
End of London, the flesh being too excessively tender for 
average English palates Birds of similar sizes have lately 
been finding a maiket in the United States as “squab 
broilers,” but are split and broiled, and not fattened, the 
difference being that a whole bird is served for one 
jrortion 

Duck a, Geeae^ and Turkey a — Little need be added under 
these heads During the last fifteen years of the 19th 
centiiiy the Indian lUinner Duck, formerly known os the 
Penguin Duck, became very jiopular as a hardy forager and 
good layer, many birds laying 150 to 180 eggs in a year 
It 18 small in body but good in flavour, aricl is a great 
favourite in many districts Formerly the greater number 
of ducklings came to the London market from the Vale of 
Aylesbury, the birds being carried and empties returned 
for one penny im htad, as in Sussex This trade still 
continues, but the adheieiue of the Aylesbury duckers to 
old fashioned methods, and the increasing demand, haa 
led to groat comi>ctition in other districts, such as Norfolk, 
Lancashiie, Kent, <tc Some of the new duck farmers 
market 10,000 to 15,000 annually, mostly hitched in 
incubators, and never allowed in the water or out of the 
small rearing j)ens in America, however, this kind of 
reanng has found its fullest development, the number who 
laise 10,000 ducklings or more being considerable, and a few 
sending to market, is above indicated, very 1 irge numbers 
indeed, rocpiinng 40 to HO incubators to keep up the supply 
It IS romarkabl(3 that while in England the Aylesbury is 
generally preferred, in America the Peking duck is univer 
sally used, and has been made by selection both larger and 
a lietter lajer Some duck fanners in England have, 
liowever, also aeiopted the Peking 

Geese in England are declining in relative popularity 
In Germany they are consumed to an enormous extent, 
and the British Consul General at Berlin reports that even 
the largo domestic supplies have to be supplemented by 
considerable imjiorts from Russia, a s|)ccial “ goose train ” 
of fifteen to forty cars arriving daily from the Russian 
frontier at that city In America there has liecn increased 
interest in goose breeding, and in the Chinese Goose 
especially, which has been largely bred (with some trifling 
peculiarities) under the name of the African Goose, and 
crossed with the Embden and Toulouse The produce of 
this African cross is considered very fertile and profitable^ 
to rear 

Turkey breeding has been largely dominated by the 
magnificent American Bionze breed, denved from wild 
blood, and distinguished for size and weight. There is 
some question whether it does not require more space and 
fresher ground than the older English strains, and may 
not be more delicate on small holdings French birds 
come largely to the Cliristmas market in London, but, as 
compared with English, are small 

Natiomd Intereata and Cominerce — The foreign im- 
portations of eggs into Great Britain have increased rapidly, 
and are now very considerable Taking only alternate 
I years for brevity^s sake, the following table shows the 
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amount, value, and average price per 120 since the year 
1870 — 


Kmuhery Value ^ and Pnce of JmporUd Eggs 


\ear 

Number oC 

\alue. 

Average 

Price 

1870 

480,842,240 

L 

1,102,080 

6/ii 

1872 

681,691,720 

1,762,000 

7/11 J 

1874 

680,652,280 

2,438,184 

8/7 

1876 

768,026,040 

2,620,396 

8/4 

1878 


2,611,096 

7/8J 

1880 

747,408,600 

2,236,461 

7/2 

1882 

811,022,400 

2,885,263 

7/1 

1881 

993,608,760 

2,910,493 

7/0 

1886 

1,036,171,000 

2,884,063 

6/8 

1888 1 

1,126,798,000 

8,088,167 

6/6 

1800 

1,234,950,000 

8,428,806 

6/8 

1892 

1,836,730,000 

3,794,718 

6/10 

1804 

1,425,286,000 

3,786,320 

6/5 

1806 

1,589,401,000 

4,184,656 

6/4 

1898 

1,730,952,000 

4,457,117 

6/2 

1900 

2,026,820,560 

5,406,141 

6/6i 


From such figures the conclusion has been drawn, and 
at lirst sight 18 natural, that foieign eggs have been 
“ousting” British to a formidable extent, but such a 
conclusion is disi>cllod when wo take into consideration 
questions ol price and nationality The following are the 
\ilues impoittd from the chief foreign sources dniing 
the list till }cars of the 19th century, taken every 
alternate year until the Kst — 


Value of IrnjmU of Foreign Fggs 


lexr 

I raiK e 

Russia 

Dotimark 

( ermany 

Belgium 


e 

e 

k 

£ 

£ 

1880 

1 181,3^5 

165,740 

286,917 

893,902 

665,057 

1801 

1 250,009 

380 701 

395,963 

781,903 

539,666 

1893 

1 611,405 

426,106 

376 793 

618,601 

916,821 

682,636 

718,458 

1895 

1 060,580 

601,460 

417,709 

1897 

1,022,860 

812,297 ‘ 

546,282 

SI 3, 022 

768,077 

1890 

867 805 

1 183,001 

1 1,109,653 

808,513 

060 041 

769,250 

1900 

808 1 

923 651 

1 106 719 

733,451 


These eggs irt of very difttrcnt (jfualitics and prices, France 
averaging for the year 1900, 7s 7Ul l>cr 120, Denmark 
78 6|d, Belgium 6s 2d, Germany 9s 9Jd, and Eussia 
5s Gd , many of the latter being almost putrid when sold in 
England, ind chiefly used in manufactures, for 'which, it a 
low jirice, they answer ^lerfectly Many eggs are sent from 
llussia to Germany, Belgium, and even Ilenmark, so that 
some of these also come from her, at an original price 
vith which no British producer could compete The 
steady decline in mqxirts of the higher priced French eggs, 
and enormous increase of low priced eggs, explain the drop 
in iverage price from 8s 7d per 120 in 1874 to 6 h 5jd 
in 1900 , and were this all, the inference would be simply 
that the m lling ])rice of eggs had fallen But this is not 
•so While the higher priced foreign eggs have thus been 
largely displ iced from the market, there has grown up a 
very large demand for British “ new laid ” eggs, at prices 
much higher than any of the above Every observer 
must have noticed the many jiockages of such eggs now 
oxiK)sed for sale in all towns, ancl what is still more 
significant, there is now a wholesale market for such eggs 
in London, the lowest price (in May) for 1900 being 7s 6d 
to 8s 6d , and the highest (in December) 1 9s to 20s jier 
120 This market is steadily increasing, the greatest 
difticulty being to ensure really genuine freshness from 
producers The quantity of reputed “new laid” British 
eggs BOW sold IS simply enormous, and has grown up in 
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the face of foreign imports, the dative producer selling in 
spite of them, and at far better prices, many times more 
than he did, say, in 1875 

The following are the Bntish wiiiports of dead poultry 
and game for the last tlfree years of the 19th 
century — 


Value of hrifish Iviporis of PouUnf and Oame 


Year 

1 rance 

llUSiflii 

Bcl|,iuiu 

» 

OthtJ 
( OUntHLS 

i 

£ 

217,700 

296 555 

333 118 

e 

lb4,4'>« 

139,834 

190,282 

£ 

127 021 
105,803 

21 koua 

£ 

127,868 

183,102 

261 327 1 


The total for 1900 thus amounted to £1,010,300 The 
imports from France and Bdgium aio laigcly for the 
Christmas market Those from llusma aio ( hit fly very 
small fowls, wiapped in pajier and jiacked in cases of a 
hundred each, which come o\cr frozen, to be sold at Is 2d oi 
Is M each Other source s include America, Canada, and 
Australia, which haio been sending smaller but me leasing 
quantities of largci buds, packed in smillir numbers, and 
which realize 2 h 6d to Is bd each, a few of the hugest as 
mu(h as 48 eacli Such supplies ha\e somewhat aflected 
the Sussex fattening industry, necessitating (as already 
hinted) tlie production of a lower class of bird at a lowci 
pri( e^ and narrower margin , but they look rough and 
infeiior in colour, and dnefly su]»]dy lestaurant and hotel 
demand The foreign bn els being cold stoi age goods, 
which must be consumed epiickly when taken out, a 
fresh Sussex fowl of the same weight will always sell for 
considerably more 

There are no statistics of British jKmltiy in Ti eland 
they are collected Tin year 1891 closed a decade in 
which the number of holdings under ten acres had dc 
creased enormously, and the numlior of poultiy in Ireland 
was then returned as 7,470,691 In 1889 this niiinlK i 
had doubled to 14,856,517, ancl in 1890 there were 
18,293,520, an increase in ten years of almost 29 |)er cent 
The Irish Agnciiltuial Oigani/ation Society is doing much 
to improve breeds and management, and tlic packing of 
eggs, of wliuh Ireland is a considerable exjiortcr to Groat 
Britain Ihcre is also now a consideralde expijrt of lean 
chickens for fattening to Sussex and other parts of Eng 
land, and a smallei number have also been fattened in 
Ireland Beally great progress is manifest in the si/e and 
ijuality of the poultry in many districts, and in the fresh 
ness and packing of eggs for the English maikct 

The poultry industry is develojnng in Australia, and 
some export to England has arisen, but too recently 
for much definite information Most of the federated 
Stites have a-Bioduce Fxjiort De])artment, which re 
ceives eggs and dead jioultiy into cold storage and shijis 
to London, managing, if desired, the whole business That 
of South Austi iha shipxied a good many eggs to England 
in 1899, but the teinixsiatuio was found too low for eggs, 
and this trade has so far not develoiied Dead poultry 
come in a similar way from West Australia and Victoria 
to London In New South Wales such arrangements have 
inaugyirated a small export business which seems the most 
actiVe of any, and more seems known about the poultry 
industry in this state than m others The Government 
statistician estimates the number kept in 1900 at 3,180,000 
fowls, 320,000 ducks, 234,000 turkeys, and 97,000 geese, 
the annual consumption being about three fourths of this, 
and of eggs about 97,000,000 Around Sydney there are 
many jxiultry and duck farms of one to a dozen acres, and 
one large duck farm produces ton to twelve thousand 
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ducklings annually TMbse farms supply the best export 
fowls for London, the Government depot having to refuse 
many others sent in, as too small and poor to pay for 
•exjKirt irom Tasmanit there is no oxiKirt as yet, but the 
colonial Government has Started a jioultry farm, in order 
to improve the stock kejit and afford instruction in poultry 
breeding 

In Canada the Government makes considerable effort to 
•encouragef poultry It has established several stations 
whefe systematic fattening of chickens in the English 
manner is taught, and official exjienments are also made 
on the results of various feeding rations and other matters 
From these stations shipments of fatted chickens were first 
made to Liverpool and London, commencing an export 
trade which shows signs of growth In 1900 the eggs 
ex|)orted to England were valued at £288,945 in London , 
and the dead jxiultry shipped realized in Canada for 1898, 
100,739 dollars, for 1899, 140,142 dollars, and in 1900, 
211,181 dollars These have improved m quality, and the 
largest have realized 38 Gd and 4s each There are no 
statistics of home production 

The jKiultry industry in the United States is the most 
gigantic in the world, and probably the greatest jiocuniary 
interest the country jiossesses By the census of 1900, 
whuh tibulates returns from 6,096,252 out of the 
5,7 3 9, G 57 farms in the States, the number of fowls over 
throe months old on 1st June 1900 was returned as 
jn,598,085, with 6,599,367 turkeys, 6,676,863 geese, 
and 4,807,368 ducks, or 250,681,673 birds in all, valued 
at 85,794,996 dollars This, however, would include very 
few of the chickens raised that year, which would not have 
leached the age stated, and mainly represents breeding 
and laying stock, which thus averages about 49 birds to 
every holding, it also of necessity omits many of the 
smaller city lot raisers The value of the poultry raised 
during the whole year 1899 is given as 136,891,877 
dollars, and of the eggs produced (1,293,819,186 dozen) 
at 144,286,186 dollars, a total year’s product of over 
£56,000,000 Adding only a very moderate amount for 
city lot and other small producers not making return, it 
will bo seen that the ])oultry industry in America exceeds 
in value either the wheat crop, or swine croj), or cotton 
eioj), which probably comes next in value Keasons for 
this enormous production have been indicated, and much 
IS done to foster it by the state governments, which carry 
out numerous ex|)orimonts that are retiorted all over the 
<ountry The last development here also, dating only from 
1899, IS a commencement of export to England of some 
of the larger fowls produced in the establishments above 
desciibcd The best are selected, the greater jortion so 
far being sent by one firm in Chicago , and the birds vary 
in pnee from Is 6d for the smallest to 3s 6d and 4s 
for the hugest, being sold chiefly to London hotels 

The imjiortanco of joultry in France has long been 
recognized, being due mainly to the prevalence of moder 
atoly small holdings and the national disposition to small 
rural industries There are no very recent statistics avail 
able, but whereas m 1862 the jioultry in France were 
reiKirted as 43,000,000 hejul, these had increased in 1892 
to 54,000,000 head, besides 9,000,000 ducks, geese, and 
turkeys The eggs exiiortod are collected from the farmers 
by such a well organized system that eggs colleqited on 
Wednesday are in the London market the following 
3’uosday The home consumption of eggs is also enormous, 
so that when pneos foi foreign eggs decreased in England, 
the Pans market paid bettor In 1899 the Pans Mum 
cipal Council rejKirtod the consumption of eggs in that 
city alone in the previous year as 212 jier head, and the 
taste foT omelettes must make tlu number used in France 
Aory gj^at Eggs ore imported from Italy to some extent 


The conditions in Belgium are somewhat similar to those 
in France No domestic statistics are a\ailable Some 
eggs are imported from Italy, and much of the home 
production is from imported Itahan hens, kept laying for 
a year and then killed eggs are exported chieffy to France, 
Great Britain, and Germany There is a fattening in 
dustry somewhat similar to that in bussex, lean chickens 
being bought for fattening in certam markets The chief 
exjx)rt of these is to Germany, but there is some to the 
London market, especially in December 

The Netherlands statistics for 1898 show that the 
number of poultry had increased considerably during 
the previous ten years, excepting turkeys, which had 
diminished There were in that year 4,083,312 fowls, 
430,022 ducks, 36,307 geese, and 13,130 turkeys, and 
there were about 70 sjiecial establishments for jKJultry 
rearing, which were rather on the increase, chiefly for local 
requirements Of eggs there were exported to Belgium 
656,898, England 370,418, and Germany 3,212,845 
kilos, but the imports were in excess of tins by 2,916,269 
kilos, and came chiefly from Russia Dtad fowls and 
ducks also go to the countries above named 

In Denmark there were in 1900 about 9,000,000 fowls, 
mostly local and Italian The eggs exported numbered 
332,000,000, practically all to England, there were im 
ported 35,600,000, practically all Russian, re ex]K)rted to 
England The flourishing export trade is due t(j a good 
co oi)crative system, to which the Government contributes 
£555 annually towards poultry breeding and the holding 
of exhibitions 

The customs returns of Germany must tiuly rojiresent 
hei imports, but obviously give little idea of her ex}>oits, 
since eggs are only given as exported in 1899 to the \alue 
of £23,900 (reckoning 1 mark = 1 shilling), whilst Fnglish 
imports from her are above given as amounting to 
£1,106,719 Her enormous imports of geese hwe aheady 
been alluded to these come alive from Russia, and m 

1899 numbered 6,875,810, of the value of £978,350, all 
for home consumption Other i)oultry and eggs are 
tabulated in quantities of 100 kilos, and were \ allied as 
follows live fowls £508,350, other live poiiltiy (than 
goose) £171,650, dead ]»oultry £290,150, eggs 
£4,816,450, not far from the imports m EngUnd It is 
clear, as was incidentally apparent before, that Germany 
18 a large consumer rather than a jiroducer of jioultry 
] products, and chiefly a carrier of her nominal exix)rts 
bhe imports eggs from Italy and Austria Hungary as 
well as from Russia These largo imports may probably 
bo profoundly affected by the new tariff legislation 

There are no domestic statistics for Austria Hungary, 
but her trade in poultry and eggs is consideiable In 

1 900 the dual monarchy imported poultry to the value of 

£268,240 and eggs to the value of £1,230,655 But the 
ex|K)rt8 of ixiultiy amounted to £977,061, and of eggs to 
no less than £3,750,078 This country is therefore a 
very largo producer, most of the eggs going to Germany, 
and some of them through her on to England ^ 

Italy sends live fowls, for liying, to northern Europe, 
and some eggs to Belgium and France, but no dehnite 
figures are accessible 

In Russia the growth of the poultry industry has 
been very great since 1890 In that year her Biitish 
trade was small in 1900 we have seen that she bulked 
largest of all countries in eggs sent to England direct, and 
that some nominally from others really came from her 
Her exjiorts of eggs (reckoned as £1 = 10 roubles) were 
valued in 1898 at £3,113,386, and of live iioultry (chiefly 
geese) at £637,000 , but this latter sum is now exceeded 
by geese alone sent to Germany, as above noticed Her 
vast southern provinces are, of course, the origin of this 
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produce, which is collected by dealers from the farmers, 
the price realized by the latter for eggs bemg in summer 
sometimes less than a rouble jKsr hundred The Govern 
ment has shown considerable interest in this grovving 
industry in 8e\eral ways, and produce is carried at almost 
incredibly low rates on the State railways , but the vast 
distances involved must always confine Russian produce 
to the supply of the cheaper class of demand in western 
Euroije 

I^or thoso details wo are mainly indebted to the consuls general 
of Germany and the Netherlands in London, to the Biitish consuls 


m Co^wnhagen, Antwerp, Vienna, and Berlin and to various mis 
cellaneous tables and returns, including those obtainable fiom the 
agents general of the princij^al Bntish colonies 

, . (l ’Wk) 

Povoa de Varzim, a seaport and bathing 
resort of Portugal, district of Oporto, 17 miles north ot 
Oporto, on a small and ill sheltered bay The people, 
who are good soimen, are mostly engaged in fishing, 2044 
persons and 649 boats being so employed in 1898, the 
value of the fish caught being J£2 2,000 Population 
(1890), 12,057, (1900), 12,623 
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I Electric 

T he electric transmission of power may be briefly defined 
as the art of delivering electric energy at any desired 
point and there transforming it into mechanical energy It 
therefore involves not only the design and eonstruction of the 
delivery eircuits and the generators which feed them, but the 
proi^erties and the use of the electric motors which accom 
plish the transformation As the former considerations are 
somewhat contingent upon the latter, it will be convenient 
first to discuss the proiiertios of the electric motor in its 
various forms, and later the transmission systems as such 

Motoi s 

Fundamentally, electric motors are electric generators 
reversed in function they convert into mechanical 
eiK Tgy the continued stresses between two electro 
nugnetic fields lelitively movable, just as generators 
convert into electromagnetic stresses the mechanical 
energy applied to them kSiucc no transformation of 
energy is ever absolutely quantitative, the conversions lust 
considered are not accomplished without loss of energy to 
about the same extent in both cases The sources of this 
loss are ohmic loss in the conductors, hysteresis, friction of 
bearings and brushes, air friction, and eddy currents , the 
sum of these losses iii largo modern machines does not 
e\ceed 5 or G ])cr cent The torque of the motor is tht 
dynamical result of the electromagnetic stresses between 
the iiiagiietie field of the motor and that due to the 
armature currents, the latter field being proportional to 
the strength of the cun cut sheet due to the numerical 
strength of the current and the number of its effective 
convolutions This applies to all types of motors, if one 
remeinlx.rs that whenever either of these two factors is a 
periodic variable, as in the case of alternating motors, the 
torqiu IS proportional to their geometrical co directed 
product and not merely to their numerical product At 
this jKnnt it will be convenient to distinguish between 
the various tjqies of motors The first broad distinction 
is between continuous current and alternating current 
motors, a distinction rather of convenience than of necessity, 
^or m point of fact the two depend upon the same broad 
jirineiples and can bo considered on precisely the same lines 
Each class is composed of numerous possible types, of which 
comparatively few are in considerable use for the purpose 
of yiowor transmission, and of these few two or throe go to 
make up the vast majority of those generally employed 
Motors may be conveniently divided as follows — 

(A) Continuous Current 
1 Separately excited 
2 Senes wound constant current 
3 Senes-wound constant potential 
4 Senes wound interdependent current and 
potential 

5 Shunt-wound constant potential 


(B) Alternating Current 

1 Synchronous constant potential 

2 Induction polyphase constant potential 

3 Induction monophase constant potential 

Of these, the series wound constant potential, shunt wound 
constant jiotontial, and polyphase induction motors do 
a very large proportion of the active work of powtr 
transmission the first mentioned furnish power for 
electnc railways, the second, power distribution from 
public electric supply stations , while the third aio mainly 
relied ujKin in long distance transmission systems 

In class (A) in general, for a certain value of tlie torque 
current must be forced through the armature against the 
motor electromotive force which results from the rotation 
of the armature m a given hold This demands a certain 
greater applied electromotive force to produce the curient 
required, which is determined by the cfttctivo electro 
motive foice, equal to the geometrical difti rence between the 
applied and motor electromotive forces, and by the impedance 
of the armature Foi steady currents this is of com so the 
same as the ohmic resistance, just as for steady electro 
motive force the geometrical and the numerical elitference 
of the applied and motor electromotive^ forces are co 
incident The torque de|)cnds, as heretofore noted, on the 
field strength and the strength of the current she et due to 
the current thus determined For small values of the 
torque the sjieed practically dejiends upon the a 2 )plitd 
electromotive foice and the field, so that if the foimer and 
the latte r be constant the sf )ee(l is also sensibly constant 
This 18 likewise the case if the armature resist inee be very 
small, and m general the variations of sjk ed at constant 
potential an dete rmiiied by the product of this resistance 
and the tonpie, while the absolute Ri>£fd dejiends 
essentially upon the field strength Motors for low sjKsed 
or high elcctromotiv c force must have both a strong field 
and many turns upon the armature, so that both the 
fundaiiuntal stresses may be large As the field is 
generally strong — to secure economy of iron — low voltage 
and high voltage' machines differ princijially in the number 
of armature turns For vai i ible speed, this latter factor 
being fixe d, field strength and applied electromotive force 
are the fictors easily altered, and most of the speed varia 
tion IS accomjdished by changing one or both of them 
Torque is at a maximum when the current is the greatest 
jMissible at the given voltage — that is, when the motor is 
at rest With a small armature resistance, this current 
IS g^iferally far too great for convenience, hence thi 
motors are usually started with a rheostat in series witli 
the winding if the current is not limited by the generator 
itself The torque then depends on the sum of th( 
resistances in circuit, and can be mode just sufficient to 
start the motor under the required load By the same 
device, the motor can run at reduced speed, although with 
a considerable loss of energy in the rheostat , it is indeed, 
as a rule, diffacult to get effective sjieed variation in wiotors 
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of any kind without serious loss of energy The field can be 
changed within wide hmits only by a eousiderable increase 
of the iron in the magnetic circuit, the applied electromotive 
foree cannot usually \k vWi^d excei)t by increasing the re 
sistances in ciieuit, and the number of armature turns cannot 

varied without comjihcation, although the effective num 
ber ean bo modified by shifting the brushes, probably at the 
ix|*en8e of sparking Altogether, if the sjieed variation 
demijndtd Ix) more than 15 or 20 jier cent, it causes, m 
one way or another, considerable expense and trouble, 
j) 11 ticularly if each speed must be closely held irrespective 
of load No large eliango in absolute sijeed can 
roulily be made without considerable change in the 
j >erc ontago variation of sjx.ed8 at various loads Practically 
the best results are obtained from motors of very 
low armature resistance, in which the hold or the applied 
electromotive forte, or both, are varied The whole problem 
18 m arly identical with the production of constant iiotontial 
or constant (urrent from generators driven at constant 
speed, and is solved by similar means Jor any one 
absolute speed a generitor can bo made to give constant 
j)oteutial, ne irly irrespective of load, by comtK)uud wind 
ing Similarly, a motor may give a very nearly constant 
s])eed at constant poUntiil by a differential winding 
111 series with the armature, weakening the held as the 
arnuture current uses This device, however, obviously 
increises the energy requinjd for magnetization, and 
<h creases the effective toique at starting Practically the 
best continuous-cuirent motors can bo made to hold their 
spotd to within 1 oi 2 jior cent from no load to full load 
( Vimmorcial machines, however, generally vary from 5 to 
10 jHJr cent in speed With resjxct to the direction 
ot roUtion of a motor, the torque changes sign with a 
change of sign in either held or armature current, but not 
With a change of sign in both The input of the motor is 
numerically eipul to the jiroduct of the current and the 
applied electromotive force, while the output is determimd 
by the ]»roduct of tilt current and motor electromotive 
forct , hence tin efht lency of the motor, as a transformer 
of energy, is the ratio between these two quantities The 
<»utput IS a maximum when the apjilied electromotive 
force IS double the motor electromotive force, and the 
ofticiency is a maximum when the motor and applied 
electromotive fortes are substantially equal At the point 
of maximum outjmt, the speed is that sufhciont to reduce 
the current to one half its static value No motor is 
worked at or near this point, except momentarily, on 
account of the low efficiency and severe heating in the 
armature These theoretical values are slightly modifii d in 
practical machines by the small miscellaneous losses subject 
to independent vaiiations 

(A) 1 Sefiarately excited Motors are seldom used in 
jiower transmission work, but they are interesting prm 
eipally on account of the very efficient method of sjieed 
regulation possible by their use In this method the field 
of the motor is excited from the sujiply mams, and the 
armature current is furnished by a motor generator running 
at constant s[>eed A rheostat in the shunt field of the 
latter element enables the applied electromotive force to 
bo varied to any desired extent, and hence the working 
motor can be given full torque at any sjKjed up to that 
assigned by the maximum value of the electromotive foree 
which can be applied to the armature Moreover, if the 
armature resistance bo small, the motor is fairly self 
regulating at all sjieeds The effect is rather startling, 
since the motor may be giving a very great torque when it 
is merely turning over at a few revolutions per minute , 
and although the process is complicated, it leads to 
excellent results 

(A) C Senes wound Constant-current Motors were early 
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worked to a considerable extent on arc light circuits, but 
have now {lassed out of use save m a small number of con> 
stant-current power transmission systems on the continent 
of Eurojie In these motors the motor electromotive force 
IS directly proportional to the output, the torque being 
constant They will not start with more than a certain 
definite load, but once started, the speed will increase until 
added work (internal or external) balances the torque 
The type is intrinsically bad m siieed regulation, and must 
be treated by the same methods as are adopted to secure 
constant current in arc machines The most successful 
device m most cases is to vary the field strength by shunting 
the field coils, or to vary the number of effective armature 
eonductois by shifting the brushes Both methods are 
carried out mechanically rather than by purely electrical 
means — in the fust case by an automatic rheostat, and in 
the second by an automatic brush shifter— but neither is 
wholly satisfactory 

(A) 3 t^eries wound Constant potential comprise 

nearly all motors used for electiic traction — aggregating 
not less, probably, than one million horse power , lienee they 
are of great practical importance These traction motors 
are usually highly siKciahzed machines with very powerful 
armatures, and fields strongly saturated at all working 
values of the current The brushes have an invariable 
position hueh motois behave much like separately excited 
motors having a rather large armature resistance Speed 
regulation has to be obtained by varying the applied 
electromotive force In early traction motois this varia 
tion deiiended ujxin inserting a rheostat, in modern 
practice it is customary to employ two or even four 
identical motors on each car, operated in series for low 
speeds and in jiarallel for full speed In piactice, however, 
resistances are inserted when necessary to prevent too 
sudden changes of sjieod, and to secure interinediate steps 
between those obtained by the senes jiarallel connexions 
In rare instances a still further variation is secure I by the 
use of a field only partially saturated at ordinarj lowls 

(A) 4 Series wound Motors vn th In terdependen t Cut rent 
and Potential are used only in connexion with gc nt rators 
of siimlar design, motor and generitor forming a dynamical 
unit This 8} <tem is occasionally used with good rt suits 
in j)ower transmission Assuming the motor field to be 
saturated, if the speed is to be constant the ajiplied 
electromotive force must rise with the load to an amount 
dejiending on the resistances in circuit If the correspond 
mg generator has a field less fully saturated, the increase in 
current demanded by the increment of tonjuo in the motor 
can be made not only to raise the applied electromotive force 
enough to comjiensate for armature resistance, but foi the 
total resistances m circuit, including the line With this 
difference in saturation, the motor will automatically 
maintain constant speed The holds of the machines need 
not bo designed for a given saturation, since shunting them 
with a suitable resistance wiU give the same result 

(A) 5 Shunt wound Motots at Constant Potentwl oxo 
thi mainstay of contmuous current distributions for* 
industrial purjioses At constant jioteutial the held 
remains sensibly constant, and the torque is directly pro 
jwrtional to the current The motor then behaves much 
like a separately excited motor, and the armature resist- 
ance being generally very small, the speed is very nearly 
constant, varying less than 5 per cent from no load to full 
load in the best commercial machines Operating on a 
compound wound generator, a single motor of this tyjie 
can be made to regulate with great precision, as in the 
previous case If the motor held be only moderately 
saturated, its strength, and hence the motor electromotive 
force, nses and falls with the apphed electromotive force , 
and therefore at constant load these motors run at very nearly 
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constant speed, m spite of small variations of voltage 
If speed variation bo required, it can bt obtamod to a 
moderate extent by a rheostat m the held circuit At 
startmg, a rheostat is necessary in the armature circuit 
The ditlerentially wound modihcation is now seldom used 
(B) 1 SyTvchrorwvs Alterimtv7iy<v,rrent MoUyra — The 
simplest starting point in the consideration of this class 
18 the continuous-current generator This machine 
actually generates within the armature alternating currents , 
and if the commutator be replaced by two or more shp 
rings connected symmetrically to two or more pomts on the 
armature winding, alternatmg currents, monophase or 
jxilyphase, according to the number of connexions and the 
points touched, can be withdrawn therefrom The 
simplest case mvolves only two shp rings, joined to the wind 
ing at diametncally opposite pomts Consider two such 
modified machmes as motor and generator The condition 
of complete reversibility is that the instantaneous values of 
the currents, and the instantaneous values of the angular 
displacements between poles and armature coils, shall be 
equal throughout This evidently reqmres that the 
rotation of the motor should be synchronous, pole for pole, 
with that of the generator Here, as before, the toiquo 
deiKjnds on the two fundamental stresses, but the torque 
has no determinate sign in the absence of an initial 
rotation The instantaneous value of the torque depends 
on the instantaneous value of the current and on its 
angular displacement The sj)eed of the motor being 
invariable, its motor electromotive force depends only on 
the effective excitation, including the armature reactions, 
and it may or may not, according to the conditions of load, 
1)0 in phase with the impressed electromotive force In 
the cose of the continuous current motor, the motor output 
IS numerically equal to the product of current and u^or 
electromotive force, and since, m the alternating ci^it, 
these quantities are usually not in phase, in alternating 
motors the activity is determined by the co directed part of 
their product The current in the alternating motor dejiends, 
not on the ohmic resistance, but upon the impedance, and 
Ui)on the geometrical difference between the applied and 
motor electromotive forces At a given apphtd electro 
motive force and an armature imjiedance assumed 
constant, the fundamental vanables in the motor are 
the output, motor electromotive force, and motor current 
The two last factors are interdependent, so that the current 
may have a wide range of values, according to the 
excitation, while the output remains constant, or itself 
remaining constant, may cover a vanety of values of 
the power corrosjionding to different excitations These 
clianges involve changes in the phase angle between the 
motor electromotive force and the current, so that, at 
given output, the power factor of the motor — that is, 
the ratio between the numencal and geometrical products 
of current and electromotive force — may be given various 
values at will by changing the field excitation of the motor, 
a most unique and valuable proi)erty If the motor 
electromotive force bo fixed and the output varied, the 
|)hase angle between current and motor electromotive force 
varies by reason of the armature taking up a new angular 
position with respect to the field, backward for increasing 
load, forward for decreasing load The minimum value of 
the current for a given load is reached when the excitation 
IS such that the applied electromotive force and current are 
in phase, at which point the real and the apparent energy 
in the circuit coincide The input can then be accurately 
measured by voltmeter and ammeter readings, and the motor 
IS working at its best efficiency for the given load For 
greater values of the motor electromotive force, the current 
leads in phase -with respect to the apphed electromotive 
force, for less values it lags The former condition is accom 
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panied by the rising of the electrolhotive force at the motor 
terminals, the latter by its fall It therefore kcomts ^los 
siblo to use a synchronous motor, if* the ntetssary current 
duo to the load bt not too grcat,ias*a \oltagt and phase 
regulator ujxin an alternating chcuit, a function \tr> \alu 
able in jxiwcr transmission work If the cviUtiou be set 
to produce leading phase at small loads, the phase angle 
will gradually dimmish as the load rises, and the^i, passing 
through 7tro, increase again with tlu lagging cuftdil thus 
holding the jiowcr factoi neai to unity at all wot king lAads 
In a well-dcsigntd synchronous motor, b} proper initial 
adjustment of the field, the jiowcrfactxn can eisily be 
kept betwten 0 95 and 1 fiotn tjuaitci load to tull load, 
and very close to unity within th( ordinary woiking range 
Save for its inability to start, the synchronous motor is 
a highly desirable addition to a trinsmission system 
Starting is geneially ic<om])hshcd by tin help of an 
induction motor or other auxilnry powci, and the motor is 
treated exactly like an alUrnatoi to be tin own in i»ai did 
with the sui>ply circuit A synchronous motor wdl pull 
itself up to synchi onism if brought mar to its symhionous 
speed, but this requires a very largo amount f>l current 
Oiicratmg from a generator of its own, it lan l>c bi ought 
to spetd by giving it a small initial rotation and raising 
the generator sjieed very carefully and gradually, when tin 
two machines will accelerate in synchronism rolyjihise 
synchi onous motors olxy these same gcncial laws, they 
can, however, be sUirtcd as cpiasi induction motors with 
an ojien field circuit, the i)ole faces Hcr\ing as stcondaiy 
conductors, but require so Urge currents in thus startmg 
themselves that it is better practice to bung them to 
sliced by extranc ous means 

Synchronous moters sometimes cause seiioiis tioublc by 
“pumping,” a phenomenon closely allied to the singing of 
current between alternators in parallel, and due to similar 
causes If not due to defective go\erning of the ])rime 
mover, it usually starts with a change ol load oi of phase, 
producing fluctuations in the electromotive foiee in the 
system great enough to interfere seriously with incandescent 
lighting, and continuing with uniform arn)>litude and 
frequency for hours if unchecked The amjilitudc Aarics 
with the conditions, but m the same machine the fit qut ncy 
18 nearly constant The fluctuation affects both the 
armature and the field circuits, but it can as a lule be 
controlled by varying the excitation until a luutial ])omt is 
found, usually when the jdiase angle is mai to ztro 
Motors with solid pole puces give little trouble of this sort, 
the oscillations being rapidly eouiiteractcd by the eddy 
currents In motors with laminated fields, the most 
c5fFecti\e remedy is chamfering away tlu edges of the polo 
pieces so as to admit heavy copj)e3r shoes running along 
and under the edges, and even bridging the spaces l>ctween 
the pole pieces The eddy currents m these slioes com 
plctcly check the'“ pumjaiig ” 

Rotary Con verier — These are, m effect, synchronous 
motors, and have the same general properties so far as 
their motor functions are concerned When jiracticable, it 
IS desirable to start them from the continuous-current side , 
otherwise, through auxiliary motors They often show an 
inclination towards “ pumping,” and, as m all parallel work 
ing of alternators and in synchronous motor jiractice, they 
work ^st when all the machines involved have siimlar 
chanlcteristics, and, as nearly as may be, the same form of 
electromotive wave 

(B) 2 PolypJuiBe Inductwri Motors — Speaking broadly, 
an induction motor is one in which the armature current is 
introduced into the armature windings by electromagnetic 
induction instead of by brushes It is at once an alter 
nating current transformer and an alternating current 
motor, operating in the latter function by virtue yf the 
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current rcetivtd from tio former In the commonest 
form the alternating currentti aic of two or more phases 
interacting in carrymg on these duplicate functions 
Induction motors eonsivt of two concentnc masses of 
laminated iron taking the form of short hollow cyhnders, of 
which thci outer is hxed and the inner htted to revolve 
Th( outei surfivee of the iniiei drum and the inner surface 
of the outer dium arc slotted or perforated, to receive the 
primary ard secondary windings of the apparatus The 
outeru winding is usually the primary, and the inner 
(or iimituii) winding the secondary The primary 
winding IS almost universally a multipolar drum in 
charictir tJu secondary is, in the most highly developed 
motcjiH, of the same cWactor, but very often consists 
mere ly of numerous insulated armature bars united at each 
end of the drum by a common end plate or end ring, 
forming tin structure usually known as a “squirrel-cage” 
winding In x>f^lyphase motors of the usual type the 
primary drum winding ls in duplicate or triplicate, resembling 
very c lost ly the armature winding in a two or three phase 
gencratoi The actions which go on in these motors have 
bee n till subject of much debate , most of the theoretical 
discussions of the matter have been based ujxm the 
concept (»t a rotary magnetization produced by two simple 
sinusoid il magnetisms superimjiosod in cpiadrature upon 
the^ Sana eon , or in the case of a three phase motoi, three 
HUp( 11 m posed in a similar symmetrical manner This 
hypothesis is often most convenient, being merely an 
a])pli< ition of the general physie al thesis that two equal 
simpK haimouic motions m quadrature prodme circular 
motion, as in tin case of the conical iionduluin All the 
results of this hypothesis follow, hoA^over, from the 
introduction of two alternating magnetizations, acting m 
ipudiattiio 111 tune but independently, and one or the 
otht r view of the matter is convenient according as, in the 
striutuie (onsidired, the oftective magiu tizations do or do 
not produce a definite physical resultant There is no 
discrepancy between the two hyi>othcs(s, they are merely 
two [Munts of view ot the same idienomem In the 
gential case, one need make no supposition as to the 
existtncc oi non existence of the jiliysieal resultant rotary 
inagne ti/ation , it is me lely met ssaiy to note that if one 
I>hase winding pKilominattly jiioduce a magnetic field, and 
thc 5 otlui a current m the rotary member fitted to react 
with til it tu Id, torcpie will result, Avhether the two phase 
windings act ui»on the same magnetic structure, or ujion 
two cntiiely scjiarite magnetic structures merely connected 
by the leiuls which deliver current from one to the other 
Induction motors h iviiig both these forms of structure are 
In successful use If one considers the latter case, the two 
])has( wiiulmgs have exchanged functions every 90 degrees 
111 tliL two phase structure, each phase winding serving to 
])roduce a magnetic held and to deliver, almost as if it 
wtn mtuly a pair of brushes, current to react with tins 
held ilternatcly, and the two halves of the motor structure 
exchange functions every 90 degrees Considering the 
inotoi m which the two phase windings are 8U|)enmj)08c4 
on the same core, there is a virtual magnetic resultant 
rotating at i sjieed determined b> the frequency of the 
ciinent and the number of poles, and setting uj) induced 
cm 1 cuts ill the secondary member, which currents are so 
disiiosecl as to react with the hold to produce rotary 
motion Vt rest, the socondaiy electromotive force 
]>roclueed by the machine as a transfoimcr is a maximum , 
when the motor is running at speed, unloaded, it is a 
minimum, and an inerement of load causes the secondary 
member merely to sliji behind synchronous speed far 
enough to receive an increment of transformed energy 
suftieient to carry the new load If the secondary member 
IS of very low resistance, the slip behind synchronism is 
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very small even at full load, less than 2 per cent la 
motors developed for this particular property An 
increase of secondary resistance produces increased falhng, 
behind from synchronous speed , and if resistance be added 
to the secondary member by interpolatmg rheostats m its 
circuits, the motor can be made to produce uniform torque 
over a very wide range of sjieed, as is the case with continuous 
current motors The percentage of slip is the percentage 
of energy lost in the secondary member, as likewise m 
continuous-current motors if one regards their synchronous, 
speed as that at which the motor electromotive force would 
equal that impressed Polyphase induction motors start, 
when projicrly designed, with a very powerful torque, evoa 
up to three or four times the full load running torque of 
the same motor With a very low resistance secondary 
member, this torque demands an immensely largo current, 
the structure acting almost like a short-circuited trans^ 
former, and the lag in the secondary circuit is considerable 
In motors in which this large starting current is objection- 
able, it may be reduced very greatly by mtoqiolating. 
resistances in the secondary circuits at starting, the effect 
of these being to dimmish the lag in the secondary circuit 
and to decrease the demand for primary current A 
certain critical value of this resistance gives a maximum 
torque |)or ampere in the pnmary circuit Where a small 
primary current m starting is of considerable imixirtance, this 
extra resistance is frequently introduced at starting and 
cut out afterwards, particularly in cases where large torque 
18 necessary If great starting torque is not necessary, the 
pnmary electromotive force is often diminished by inductive^ 
resistances, or a change m the connexions of the transformer 
from which the motor is fed Both methods of starting 
are in commercial use on a very large scale 

In effaeiency and closeness of speed regulation and good 
general running pioperties, polyfihase induction motors 
approximate very closely to the best continuous current 
practice They produce, however, a certain amount of lag 
lietween pnmaiy electromotive force and current, which 
( auHcs the apparent input to be larger than the real input, 
as often happens m alternating current work The ratio- 
between the real and the apparent watts input is the jiower- 
factor of tlie motor In well designed modern machines this 
IS usually from 85 to 90 jier cent at rated lo id , it should 
seldom fall below the former hgure, and r\rely rises more 
than 1 or 2 per cent above the latter, though in rare 
instances jiower factors as high as 94 or 95 jier cent have 
been obtained Condensers have sometimes been employed 
in connexion wath such motors to increase the iKiwer- 
factor, and wnth considerable success, jiarticularly m main 
taming the jKiwer factor at low and moderate loads, but 
their use is generally unnecessary The weakest point 
in these fiolyphaso induction motors is the imiiortance of 
employing a very small clearance between armature and 
field, m order to increase the power factor by making the 
structure more efficient, considered merely as a transformer 
The clearances in ordinary use are seldom greater than 
one sixteenth of an inch even in motors as large as one 
hundred horse power, and in smaller machines are* 
frequently not more than one thirty second of an inch 
Induction motors, however, possess many valuable 
I)roi)ertics, and are the mainstay of long distance power- 
transmission work at the present time 

(B) 3 Monophase hidnction Motors closely resemble* 
the jKilyphase motor in construction, but have only a single- 
phase winding in the primary The theories of their 
action are very similar to those of polyphase motors. The 
essential point of difference is that the stable angular dis 
placement between the field magnetization and the armature 
currents which co act with it is obtained in the polyphase 
motor by the time • displacements in the several phase 
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windings, while in the single phase motor it is obtamod 
by the angular space-displacement of the armature, which 
has to be set up by an initial rotation Single phase 
motors therefore are not inherently self-starting, and run 
in either direction equally well when once started The 
torque is always in the diroction of the initial rotation 
This rotation is sometimes given by hand and sometimes 
by auxiliary phase-windings supplied by derived current 
from the mam circuit, or merely short-circuited on them 
selves and receiving induced currents from the mam wind 
mg Both these devices give a small imtial torque m a 
definite direction Once uj> to speed, the single phase 
motors act much like the ^xilyphase They are con 
spicuously weak m the matter of power factor, ho\^ever, 
as well as m that of starting torque, and have as yet not 
<ome into very extensive commercial use, although under 
special conditions they have been and are successfully 
employed, A theoretically interesting form of induction 
motor IS a modification which runs at absolutely synchronous 
speed, receiving the necessary energy in the secondaiy not 
m virtut of slip behind synchronous speed, but from great 
difference m wave form between the primary and secondary 
circuits, so that energy is {lenodically I'ecoived by the 
irmature in spite of synchronism in speed Such motors 
are not employed commercially, but sometimes find a field 
for usefulness in the laboratory 

! 

Geih&i al Methods of Power Transnumon 

The largest single dci)artment of power transmission — 
that IS, transmission for traction purposes — is at present 
ilmost wholly carried on, as has already been indicated, by 
< ontinuous currents The usual voltage is 500 to 600, and 
the motors aic almost universally senes wound constant 
jjotential machines The total amount of such trans 
mission in daily use reaches almost to a million horsi 
jxiwcr Tn jiowcr transmission piopcr continuous currents 
are not used to any considerable extent, owing mainly to 
the difficulty of generating continuous currents at sufficient 
pressure to bo available for long-distance work, and tlie 
difficulty of reducing such pressure, even if it could be 
conveniently obtained, far enough to render it available 
tor convenient distribution at the receiving end of the Ime 
♦Single continuous-current machines have seldom been 
built successfully for more than alxiut 2000 volts, if at 
the same time they were required to deliver any con 
siderable amount of current About 200 kilowatts jjer 
machine at this voltagt apjiears to be the present hmit 
hor distances at which more than this very moderab 
^oltage IS desirable, one must either depend on alter 
nating currents or use machines in series In American 
practice the former alternative is universally taken On 
the continent of Europe a very creditable degree of sue 
cess has been achieved by adopting the latter, and plants 
upon this system, aggregating something like 20,000 horso- 
jiower, are in use, mostly in Switzerland In these, genera 
tors are worked at constant current, a sufficient number in 
^nes being employed to give the necessary electromotni 
force They have usually had a total voltage of less 
than 10,000, although in one instance the plans call for 
about double this figure These systems are, however, 
characterized by the fact tliat the full working pressure is 
only carried at extreme load, and under ordinary conditions 
of working this is greatly reduced They are subject, 
however, to a very grave inconvenience in the utilization 
of the power transmitted , and in the present state of the 
art of insulation, both in machines and lines, the advan 
tages of the system are not generally conspicuous, although 
in particular cases it may be of material service 

The great bulk of power transmission all over the world 
is at the present time earned on by the use of polyphase 
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alternating currents The alternating current, as such, 
possesses tor this purpose conspicuous advantages In 
the first place, whatever the \oltage of transmission, the 
voltagt of generation and thqt distribution tan U 
brought within modtniU limits at a very high degrn^ 
of efficiency by the use of tn^isformers , and, in the second 
place, it IS possible to build alternating-current gtnoratoi s 
of anjf required cajiacity, and for voltages hqjji enough 
to permit the abolition of raising transfoinicr '4 except 
in unusual circumstances At* present such gcntratois, 
giving 10,000 to 12,000 \olt8 direttly from the urma 
turo windings, aie in common and highly successful 
use in America and elst wlit re , and while the use of 
raising traiisfoimtrs is preferred by some cnginttis, ex 
penence shows that they cannot be considered essential, 
and aio probably not dc suable for the \oltagcs in question, 
which are as great as at thi present time stem necessary 
foi the \ast majority of tiansnussion plants But toi 
\ery large tiansmission work to considerable distances 
where still higher ♦oltages ait lequisite, such transformers 
cinnot Ixj disjiensed with Alternating currents are piac 
tieally employed in the jKilyjihase form, on account both 
of incrcas^ generatoi output in this type of apjiaratus, 
and of the extremely valuable proixsrties of the ijolyjihase 
induction motors, winch furnish a ready means for the dis 
tribution of ^kiwci at the rteciMng end of the line As 
between tw o and thre < phase apparatus, the present j)ractice 
18 about equally divided , the transmission lim s themselves, 
however, are, with rare exceiitions, worked three jihase, on 
account of the saving of 25 jiei cent in coiijicr st cured by 
the use of this system Inasmuch as transformers can be 
fuel> combined vee tonally to gi\e resultant elc'ctioinotne 
foiees having any desiied magnitudes and phase lelations 
the jiassage from two phase to three phase, and back ogam, 
IS madt with the utmost ease, and thi charaetei of tlu 
goneiating and leeeiving a])paratus thus beeomis almost i 
mattei of indiffeienee As regards such apparatus, it is 
safe to say that honouis are about even sometimes om 
system i>roves more eon\enient, sometimes the othei The 
difficulty of obtaining piojx'r smgle phase motors for th( 
purj)Ose of general distribution his so far pre\ented any 
matciial use of single phase transmission system^ 

Genei atoi » p)} pQwer Trammi'^^ion 

The generators are usually large two or thiec pluiM 
machines, and in the majontj of instances they are driven 
by water wheels I\)wei tiansmission on a large scale from 
steam jilant has, up to the pieseiit, made no substantial 
jirogrcss The size of these generators vanes from 100 
to 200 kilowatts in small ])lant up to several thousand m 
the large r ones The voltage of the generators vanes greatly 
When laising transfoimeis are used, it is usually fiom 600 
to 2000 volts without them, the generators are usually 
wound for 10,000 oi 12,000 volts Intermediate \oltagis 
have sometimes lx.eii emj)lo>ed, but are rather passing out 
of use, as they seem to fulfil no particularly useful puiqiosi 
The jindency at the present time, whatever the voltage, 
IS towards the use of machmes with stationary annatiires 
and revolving field magnets, or towards a pure inductor 
type having all its windings stationary At nuxlerate 
^ol tages such an arrangement is merely a mattei of eon 
^enlq^l(le, but in high voltage generators it is practically a 
necessity Low voltage machmes are usually iiiovided 
with polyodontal windings, these wmdmgs having sevcial 
seimrate armature teeth per jicle per phase, while tlm 
high voltage machmes are generally monodontal , in Imtli 
classes the edges of the polo pieces are usually chamfered 
away m such form as to produce at least a close approxi 
mation to the sinusoidal form for the electromoti\ o foice 
For this purpose, and to obtain a better inherent regulation 
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undti variations of load, the held magnets art, or should 
Vh, particularly powoiful In the best modem generators 
the variation of electromotive force from no load to full 
lorjul, non inductive, is feas^ than 10 jx^r cent at constant 
field excitation Closeness of inherent regulation is an 
important matter m generators foi transmission work, 
inasmuch as there is as yet no entirely successful method 
of aiitonr|itic voltage regulation on very large units, 
and the hand regulation the better Moreover, the 
design whuh secures this result also tends to secure 
stability of wave form m the electromotive force, a matter 
of (3ven greater importance There has been much dis- 
( iission is to the best wave form for use on alternating 
( 11 cults, it having been conclusively sho'wu that the sinus 
oidal wave does not give the most economical use of iron 
111 the transformers For transmission work, however, 
jiaitieiilarly over long lines, this is a matter of inconceiv- 
ibly small importance oomjiarod with the stability and the 
tieedoni from troubles from higher harmonics that result 
fiom the use of a wave as nearly sinusoidal as can {xissibly 
\m obtained In every alternating circuit the odd har 
monies are considerably in tvideneo in the electromotive 
fon e, either produced by the stnieture of the generator or 
iiitKxliued by the transformers and other apparatus These 
aie of no particular moment in woik uinm a small scale, 
but in transmission on a largi^ scak to long distances they 
ate, as will bo seen in the consideration of the transmission 
line itself, a serious menace, the gravity of which is just 
(oming to be fuUy realized Inasmueh as the ^xiriodicity 
of All alternating circuit must lx maintained sensibly con 
staut for successful operation, great care is usually exercised 
to secure such governing of the prune movers as will give 
lonstant s|x)od at the generators This can now be ob- 
t lined, in all ordinary circumstanc es, by several forms of 
seusitivi hydraulic governors which are now in use The 
matter of absolute periodicity h us not yet settled itself into 
any hri U form American pr Actii i is based largely uixm 60 
eyek s jxir second, which is iirobably as lugh a frequency 
as (an tie advantag(X>UB]y employed Indeed, even this 
loads to some ombarraHsment in se( unng good motors of 
imxleraU rotative speed, and the tendency of the frequency 
IS 1 atilt r downward than upward An inferior limit is set 
by the general desirabihty of ojx.rating incandescent lam|^ 
oil the transmission circuits For this puriiose the fro 
qut ney should bo hold above 30 cycles jier second , below 
this point, flickering of the lam^iH bt comes very serious 
-so serious, indeed, as practically to prohibit their sue 
< essful list? — ^and plant installed for such lov fre(}uencie8 is 
genoiaUy (onfined to motor practice, or to the use of rotary 
(onvertors, which are somewhat easier to build in large 
units at low than at high iwricHlicities Ntaily all the 
woik of flower tiansmission, however, is carried on between 
10 ATid 60 cycles per second The infenoi limit at which 
It IS possible to operate alternating arc lamps is about 40 
1 > ( Ins , and if those are to bo and to remain an important 
batuK m transmission systems, the indications are that 
pi a< tice will tend towards a fienodicity of between 40 and 
lO cychs j)or second, at which all the accessory apfiaratus 
( nil bi successfully operated 

Transmissioti Lutes 

Power transmission lines difft r from tliose used foi ge^neral 
electijc distnbution pnnci pally in the use of higher voltage 
and in the precautions entailed thereby Tht economic 
[nmciples of design are precisely the same here as elsewhere, 
save that the conductors vary less in diameter and far more 
111 It ngth Inasmuch as transmission sy stems are frequently 
instalkd pnor to the existence of a veil-developed distn 
biition system, the conditions ol load and thi market for 
tlu po »tr transmitted <5an stklom bt prt dieted Accurately, 
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consequently, the cases are very rare m which Kelvin^s 
law can be apphed with any advantage , and as it is at 
best confined to determining the most economical conditions 
at a particular epoch, this law is probably of less use in 
power transmission than in any other branch of electric 
diBtnbntion. A supenor hmit is set to the permissible loss 
of energy m the Ime by the difficulty attending regulation 
for constant fxitentul in case the hne loss is considerable 
The inferior limit is usually set by the undesirabihty of 
too large an investment in copper, and hnes are usually 
laid out from the stand|)omt of regulation rather than 
from any other In ordinary practice, it seldom proves 
advantageous to allow more than 15 })cr cent loss in the 
line even under extreme conditions, and the cases are few 
in which loss than 5 |)er cent loss is advisable These 
few cases comprise those in which the demand for jiower 
notably overruns the supply as limited by the maximum 
power available at the generating station, and also the few 
cases in which a loss greater than 5 per cent would indicate 
the use of a line wire too small from a mechanical stand- 
point It IB not advisable to attempt to construct long 
Imes of wire smaller than No 4 American wire gauge 
( 204 inch diameter), although occasionally wire as small 
as No 6 ( 162 inch diameter) may safely bo employed 
The vast majonty of transmission Imes are composed of 
overhead conductors In rare instances underground cables 
are used In single phase woik these are preferably of 
concentric form, which, however, gets too complieated iii 
the three-phase linos, generally employed to secure economy 
m copper, for the latter, triplicate cables lead sheathed, 
laid m glazed earthenware ducts, seem to give the best 
results On account of the eost and the difficulty of repaii 
of such lines, they are not extensively used, and cables 
have not yet lieen produced for the extremely high voltages 
desirable in some veiy long circuits As to the material 
of the conductors, copiier is almost universally used For 
very long spans, howcvti, bronze wire of high tensile 
strength is occasionally cmjiloyed as a substitute for copjiei 
wire, and more raitly steel wire, aluminium too is 
beginning to come into use for gener^ line work. Bronze 
of high tensile strength (say 80,000 to 100,000 K> per 
square inch) has unfortunately less than half the conduct 
ivity of copjier , and unless spans of several hundred fet t 
are to be attempted, it is better to use hard-drawn 
copper, which gives a tensile strength of from 60,000 to 
65,000 Tb to the square inch, with a reduction m con 
ductivity of only fiom 3 to 4 jier cent As to aluminium, 
this metal has a tensile strength slightly loss than that 
of annealed copper, a conductivity about 60 per cent that 
of copjier, and for eejual conductivity is almost exactly one - 
half the weight Mechanically, aluminium is somewhat 
inferior to copper, as its coefficient of expansion with tern 
perature is 50 per cent greater , and its elastic limit is very 
low, the metal tending to take a jiermanent set under com- 
paratively light tension, and being senously affected at 
about half its ultimate tensile strength. Joints in alumi- 
nium wire are difficult to make, since the methods of soldev 
ing amount to littk more than cementing the metal with 
the flux, in practice the pints are purely mechanical, 
being usually made by means of tight-fitting sleeves 
forced into contact with the wire With great caution in 
stnnging, aluminium lines can be successfully used, and 
are likely to serve as a useful defence against increase in 
the price of copper Overhead hnes are most commonly 
strung upon wooden poles, set generally fifty to the mile , 
a pole forty feet long set seven feet in the earth is a 
favounte size in American practice The conductors are 
systematically transposed, to suppress inductive disturbances , 
or if, as usually, they are worked three-phase, the three- 
wire system is often disjxiscd at the vertices of an equi- 
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lateral triangle, and the transposition is ejected by spiraling 
the lines in cychc order The distance between wire and 
wue 18 usually from 18 to 24 inches — ^at extreme voltages, 
more The insulators art of a rather large triple petticoat 
design, of jxircelain or glass the former material, when 
thoroughly vitnfied, has the greater mechanical strengtli, 
and 18 less likely to weather on the surface from protracted 
use, hut glass insulators are more uniform m quality, less 
subject to inherent electric and mechanical defects, and 
moreover are materially cheaper 

Voltage — The most imjjortant factor in the economy 
of the conducting system is the actual voltage used for the 
tiansmission This vanes within very wide limits For 
transmissions only a few miles in length, the pressures 
employed are generally from 2000 to 5000 volts, but for the 
serious work of power transmission leas than 10,000 volts 
arc now seldom used. Tins pressure, under all ordinary 
conditions and in all ordinary climates, can be and is used 
with complete success, and apjiarently without any greater 
dilhculty tlian would be encountered at much lower voltage 
It IS regarded as the standard transmission voltage m 
Aiuencan piactice for distances up to 20 or 25 miles 
Bejond thus, and sometimes even on shorter lines, it is 
gieatly increased, up to 20,000 volts there seems to be no 
m \terial dihiculty whatever in effecting and maintaining a 
siifhcient insulation of the line horty thousand volts is 
in successful use on two or three American transmission 
s) stems without any serious difficulty having been cncoun 
t( 1 ed The longest transmission yet attempted commercially 
— that of 1000 kilowatts fioni Colgate, California, to 
Stockton, Cahforma, 218 miles (vifi, Mission San Jose) — ^is 
at 40,000 volts, the line being three phase at 60 cycles per 
second , and on this system there has been no more trouble 
111 maintaining the msulitiou of the line than would be 
met m ordinary working at one tenth the voltage in question 
Above 40,000 volts the situation is complicated by a tend 
eney towards breaking down of the air as a dielectnc, and 
the establishment of serious leakage or even actual arcs 
lx)tween wire and wire With a wave fonn very closely 
sinusoidal, transmission at 60,000 volts may be successfully 
accomplished , but small variations fiom a sinusoidal wave 
make themselves felt seriously, in an increase of the tend 
ency to leaking and arcing The lines liecome self luminous 
at a little above 20,000 volts, and at 10,000 or 50,000 
volts the phenomenon, which is often closely connected 
w ith resemame^ becomes of a striking, not to say startlmg, 
charicter 

Resonance, in substance, is due to synchronism of the periodic 
eleoti omotive force, or a liarmonic thereof, with the electro 
niajmctic time constant of th( system The frequency of the 
ciirients actuilly employed in trun^imission work is so low that 
resonance with the fundamental fioqucnev must be extremely rare , 
resonance with the hai monies is, houevei, common — much com 
moner than is generally supiiosed In every electromotive force 
waie the odd harmonics arc more or less in evidence, particularly 
the thud, fifth, and seventh If the electromotive foreo wave 
departs notably from a sinusoidal form, traces of harmonics up to 
at least the 15th may generally be found the third, seventh, 
* and the alteniate higher harmonn s arc manifest in flattening the 
crest of the wa\e Supposing, what is seldom quite true, that the 
harmonics are ay rnmcmcally dis{K>sed in phase with the funda 
iiK ntal, all the harmonics tend somewhat to elevate the shoulders 
of tlie wave , a wave, therefore with peaked shoulders and a 
d( pression m the cen^ is t ertam to be affected by harmomes, 
while if it has a high central crest, there is evidence of great pre 
dominance of the fifth and higher hai monies Generally the 
hiinnonics arc slightly out of phase with llu fundamental, so that 
the wavo is both deformed and imsymmetncal As to the 
amplitude of those harmonics, the third i« usually the largest 
ami may sometimes in commercial machiiKs amount to as much 
as 20 per cent of the amplitude ol the fundamental, and 
frequently 10 per cent In machines giving nearly sinusoidal 
waves, it IS of course much less but it is not difficult to find 
c\en the seventh and higher harmonies producing variations as 
gnat as 6 per cent Since, other things being ^ual, the nse 


in electromotive force due to lesonauce is directly proportional 
to the magnitude of the harraoiuos, and the chance of getting, 
It increases rapidly with the piesonce of those of the higher ordeis 
the desirability of using tbe closed possible approximation to 
a sinusoidal wave is self evident The greater the mductancp 
and capacity of the system and the less its ohtnie resistance the 
mater the < banco of getting* serious resonance As regards the 
distiibuted capacity and imliictance duo to the line alone, the 
ordinary conditions are not at all formidable , the ^neral offetl 
of such distributed capacity and inductanoe is to jffoduco in the 
system a senes of static waves, their lengtli varying invciwfly with 
the frequency At common lal frequencies the wave lengtli is 
very great, so great that ( ven m tbe longest linos at present 
employed only a small fraction of a single wave length appears 
the total length of the lino is generally less than one quarter the 
c*omplete wave length, and the only notable offett is a rise of 
potential along the lino The time constant of the altcniatnig 
ciiemt IS 

T= 00G29<^/ LC 

where L is the inductance in henrys and C the cnpnoity in micio 
farads and if the frequency, oi a marked harmonic thereof, coincide 
with this time period, resonant e may safely ho looktd for, ami 
lesonance of the harmonies may appeal conspicuously m lines of 
ordinary lengths The following table gives the values, both I 
and C, per mile of lino, of the sizes (Amoruan wire gauge) ordinaril> 
employed for transmission circuits the wires being assumed to he 
strung 18 inches apart and about the height alreatiy induatcd — 


Size No 

Diameter (in< h) 

I 

C 

0000 

460 

1 48 

0102 

000 

410 

1 52 

0099 

00 

365 

1 5b 

0097 

0 

825 

1 59 

0095 

1 

289 

1 63 

0091 

2 

258 

1 67 

0090 

S 

229 

1 71 

00S8 

4 

204 

1 74 

0086 

5 

182 

1 78 

0084 

« 

162 

1 82 

0083 

In cases where underground cables form a nait of tbe system, the 

above values are likely to be very largely increased, 

and the prob 


ability of resonance is m ])roportion enhanced A still further 
complication is introduced by the t apaeity and indut tance of the 
appamtus used upon the system, which may often be fai groatir 
tliaii that due to the entire lino, oven if the latter be of consider 


able length In ])Oint of fact, it is altogether probable that 
lesonance duo to the distnbutod cajiucity and mdiu tance of the 
overhead lino alone is of laic ocoiirrcneo and generally of trivial 
amount, while it is equally piobable that resonance due to capacity 
and inductance other than that of the Imeeondactois may aiicl often 
does, cause very seiious distnrbaneos upon the system The sub]ert 
has never been adequately investigated, but the tondtmy towards 
formidable spaiking and arcing at various |)Oints on long distance 
transmission systems is generally far greater than can he accounted 
for hy consideration of the nominal loltages alone Tin c omhtions 
may be still fiiithei complicated by the effect of eartlis oi open 
circuits, which sometimes may pioduce, temporanly appalling 
resonance phenomena, through bringing into action the capacity 
and induetanco of the appaiatus In ordinary working the 
resonance of tho harmonic s is not very conspic uous, and the fac t 
that it occurs not systematically, but only in special ways and 
under s^iecial conditions, indicates more strongly than any tiling 
else that the vital point is not tho time constant of tho lino alone 
hut those of the apparatus connected thereto A dofinite and 
peisistont tondenc} towards resonance may sometimes he ottcc tively 
checked by tho introduction of snitabln inductance in the parts of 
the system most seriously affeutc d, hut the best general policy is to 
avoid as far as possible the presence of the higher harmonics winch 
are the chief soiiroes of danger 


Maintename — Generally sjKaking, a transmission lino 
IS rather less than more difficult to maintain than an 
equal amount of distnbution system, foi it generally 
encounters fewer sources of trouble Transmission lines 
arof Vhen practicable, laid out through oiien country, 
ancl along roads which fuinish easy access for insiiection 
and repairs The chief sources of danger in temperate 
climates are mechanical injury from tlie falling of blanches 
of trees across the circuits, sleet and wind storms, and 
lightning The first-mentioned difficulty may be avoided 
by keeping clear, so far as possible, of wooded country, 
and it should be remembered that, at the xoltages custom 
arily used for transmission, a twig the size of a lead pencil, 
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falling acrosH the wires, imiy set up arcing, and it will 
end by burning the mrcs completely off — not directly 
by fusion, but by pej*8i|itent arcing A pro|)crly con 
structed overhead line is practically safe agamst all storms, 
save those of most extraordinary violence, and with care 
may be made secure even agamst those As a matter 
of practice,^ interruptions of service upon transmission 
systems are» very rarely due to trouble upon the mam 
line itriolf, but are far more likely to occur m some part 
of the distributing system The most dangerous com 
bination of circumstances is a sleet storm sufhcient to 
< oat the wire s with ice, followed by heavy winds , if the 
line, however, is constructed with projicr factors of safety, 
bearing this particular danger m mind, there nenxi be very 
little feai of serious results Lightning is a much moic 
formidable enemy The lightning dischaiges observed 
uiKui eketm eircuits are of two genenil descriptions — 
fust, a diiect discharge of lightning uiion the line, more 
or less severe, and always to be dreackd, and sceondly, 
induced disehaiges duo to lightning Hashes which do not 
hit till line, 01 to statie dmturbancis which may or may 
nf)t piodiue actual lightning Discharges of the forinti 
(lass ail \astly more seven than those of the latter, and, 
fortunaU , aii somewhat ran They may actually shattei 
the liiK , (ir may distribute tin mselves along it for a eon 
sideiable distanee, leaping fioni wiie to pole, and tlience 
to earth, without actually damaging the line to any marked 
degree Tin induced discharges are felt pnncipally m 
the appaiatus, causing many of the burn outs observed 
in transfoimors and generators Theie is no eomjilete 
])r()tection igainst the effects of lightning u^xm the ap{)an 
atus Tht i>eHt lightning arresUrs are palliatives rathci 
tlian preventives If, however, a number of arresters 
are put m parallel, with reactance cods between them on 
the way towards the ap]Hirat us, the vast majority of light- 
ning disdiaiges, to whate\er cause they may lx due, will 
Jx) dtflecUd harmlessly to eaith Moreover, the apjiar 
atus itself has a considerable jxiwei of lesistanco, due to 
its high insulation The ends of the Imi should he vi ry 
thoroughly protected by such lightning arresters, and other 
ixnnts, Hiieh as jiromment elevations along the line, should 
receive similar additional protection In some eases a 
strand of barbed wiie, stretched along the tops of the 
ixiles, and well grounded at frequent intervals, has been 
found very advantageous With the best protection at 
]>iesent available, lightning is not a serious inouace to 
continuity of service, and the apparatus of the distributing 
system is far more difhcult to jirotect than the main lino 
and its appaiatus 

kSub stations — In most long distance transmission work, 
the transmission lino itself terminates in a sub-station, 
which lx3ais to the general distribution system precisely 
the same relations which are borne by a central electnc 
supply station to its distributing lines Such a sub station 
should bi tieated, in fact, as a central station, receiving 
its electric energy from a distance instead of employing 
local geiuiators driven by prime movers The design of 
the substation, however, is somewhat different from that 
of the oidinary central station The transmission lines 
terminate generally in a bank of reducing transformers, 
bringing the voltage from the 10,000 or 20,000 employee! 
u|X)n the line to the 1000 or 2000 used in the disinbu 
tion These transformers are usually largo, and their 
magnitude should be determined by the same considera- 
tions which a])ply to determining the size of the units 
to be employee! in a generating station The general rule 
to be followed is that the seimrate units shall be of such 
size that one of thorn may bo di8|xmsed with without 
serious inconvenience In the case of transformers, the 
unit in two or three }>hase working is the bank of trans- 


NSMISSION [tLECTKlei 

formers which must be used together In Continental 
practice three phise reducing transformers ar^ requently 
made to include all three phases in a sin^^ #ti*ticture , 
this practice is not followed in American pkllt separate 
transformers lieing used in each phasa In two 

or three transformers, according as the two- <^r tja|id4«phase 
system is used, constitute a single transformer unit the 
sense just mentioned If a change is to be madafrom 
three phase line to two>]ihasc distribution, the change is 
made by the ai)pio[>iiate vector connexion of the trans- 
formers. In any ease, the substation is furnished with 
voltage regulating ajipliances, to enable the voltage ujxm 
the distribution lines to be held constant and umfoim, 
just as in the case of cential station distribution These 
regulators are, in practice, tianslormers with a variable 
transformation nitio This is obtained in divers ways — 
sometimes by changing the inductive relations of tlie 
primary and secondary coils, sometimes by changing the 
relative number of efteetive turns in pnmary and secondai j 
Sets of these inductive icgulators enable the voltage to 
be controlled ejvti a suthciently wide range to secuie 
uniform ixitential on the system, ind with a degree of 
delicacy that obvi ites any undesirable changes in voltage 
The regulation is usuilly manual, no automatic regulator 
yet having proved entirely satisfactory In vtiy large 
systems, it is woi th noting that the so-called ** skin effect 
in alternating current conductors may lx)eomo conspicuous 
In the transmission eiieiiits themselves the wires are, 
in practice, never large enough to prcxluco any sensible 
difference in conductivity loi continuous and foi alter 
natmg currents In the heavy omnibusbars of a large 
sub-station this immunit> may not bo continued, but m 
such cases flat stnps aie faquently employed If these aic 
not more than, say, a centimetre in thickness, the “ skin 
effect” is )>ractic4illy insignificant for all frequencies use el 
commercially Not infu(|uently the sub -station iKo 
contains devices ioi the changing of alternating to eon 
tinuous current, usually lotary eonverters feeding eitliei 
traction systems or electiie lighting mains Beyond these 
rotary converteis the system lx comes an ordinary continu 
ous-current system, and is tieated os such When veiy 
clexio regulation is necossaij, motor generators are often 
preferred to rotary eonveiteis Are lighting from trins 
mission circuits is i much moie serious problem At the 
present time two methods we in veiguo — first, the 
ojieration of continuous current senes arc machines by 
synchronous oi induction motors dnveii from tlie ti ins 
mission system uul, seeondlj , senes ilternating apparatus 
for feeding alternating aies This apparatus consists 
cither of constant cm lent transformers with into 
matically moving secondanes, or of inductive regulatois, 
also automatic in their action, supplemented by trans 
formers to supply them witli the necessarily rather high 
voltage employed for arc distnbution As between these 
two systems prietice is at present divided, eleetrieally, 
the alternating apparatus gives a rather higher real efh- 
ciency, but involves the use of alternating arcs, which are • 
somewhat loss efficient, watt for watt, as light produceis 
than the continuous-current arcs Tlie apiiaratus, liovv 
ever, requires practically no care, while the arc machines, 
dnven by motois, reqiim the same amount of caie 
as if they were driven bj other power Arc light trans 
formers, however, are likelj to have low power factors, 
hardly above ft at full load, and rapidly falling off at 
lower loads llectiflers changing the alternating current 
into a unidirectional curi*ent, smtable for use with aic 
lights, have been employed with some measure of succtss, 
but not to any considerable extent They are, of course, 
satisfactory in avoiding the use of alternating currents 
in the arc, and consume but little energy in the tians* 
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formation from one form of current to tlit other, but 
miolve the use of static transformeis automatically giving 
constant ct^nt, which arc somewhat objectionable on 
the scoite Isif iowr power factor 

Ihstamm V Tranmmsston — Ob\ louslj the ultimate 
detemunb^lt Wtor in the distance to which ^Kiwer can 
Ik como&rciaHy transmitted is the econoinu side of the 
tronmiJ^iOii, the maximum distance being the maximum 
dii^nce at which the transmission will jMiy As a mere 
engineering feat, the transmission of powei to a distance 
of several hundred miles is iKrtectly ftasible, and, judging 
fiom the somewhat extensive data now available, the 
phenomena encountered m increasing the length of lines 
have not been of such character as to cause any hesitation 
in going still farther, provided the lucieasc is commercially 
feasible In American practice, it is within the truth to 
say that nearly all transmissions of itasonable size (say 
a few hundred kilowatts) to distancts of twenty miles, 
oi less, arc pretty certain to pa} At distances up to 
hfty miles, in a large proixirtion of cises iiowei can be 
delivered at prices winch will enable it to eomiKte with 
])owei locally generated by steam Fiom fifty to one 
liundied miles (on a large scale — sevdal thousand kilo 
A\atts) the chances for commercial success aie reasonably 
go(xl The larger the amount of jxiwei tiansmitted, the 
better on the whole is the commercial outlook In raie 
instances transmissions of still greater length will prove 
feasible The longest one yet 0 |k rated (218 miles) has j 
iheady been noted, and iniy be regarded as a commercial I 
success In attempting transmissions o\ei far greater 
distances, one fact (sometimes forgotttn) must be boine 
in mind — that the conditions which indnate profit may 
not iKrfeist In certain localities wheie the cost of fud 

( \tremely high, transmissions of s(\iral hundred miles 
nia> prove successful from a commeicial as well as an 
( iigineering standpoint, but the growth of industiy, which 
iiulicatcs the necessity for such a transmission, may go on 
until, through improved facilities of tiansjiort, the cost of 
fuel may he greatly lowered and tlu economic conditions 
cntiiely changed Such a modification of the conditions 
s(»metime8 takes place much more (juickly than would bo 
anticijiated at first sight, so that when veiy long dis 
tince transmissions, involving the locking up of large 
iinounts of capital in apparatus and lines, are under con 
sidcration, the peimanence of the londitions which will 
iLiider them profit ible should be a \(i} serious subject 
of consideration Cases may anst of transmissions over 
\ciy long distances on an enormous siak to regions in 
which the fuel conditions may have alieidy reached stabil 
it}, and in these there may be assurance of a continued 
piofitable market for power, but it is necessaiy to say 
that at the present time such instances seem to be 
evtiemely rare As the world's coal sujiply is diminished, 
and industrial growth goes on, colossal transmissions of 
l>ower from fuel beds and natural oi irtihcial hydraulic 
sources, including the tides, ma} Ixcome an important 
factor in the world's work , but this statf of things belongs 
to the future rather than to the present (i bl.) 

II Hydraulic 

The first proposal for a general transmission of hydraulic 
power was made by Bramah in 1802 In 1846, Lord 
Armstrong's hydraulic crane was erected at Newcastle, 
and was worked from the town water mains, but the 
pressure in such mams was too low and uncertain to 
secure satisfactory results The invention of the accumu- 
lator in 1860 enabled much higher pressures to be used , 
since then 700 fti per square inch has been adopted m 
most pnvate hydraulic power transmission plant An 
attempt to give a public supply of hydraulic power was 
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made in 1859, when a compafiy was formed for laying 
mams m London along the river Thames between the 
Tower and Blackfriars, the engiheer being bir George 
Bruce , but though an Act of Pcurliamcnt was obtained, the 
works were not carried out • The first public hydraulic 
supply station was established at Hull in 1877 In 
1883 the General Hydraulic Power Works, Messrs 
Lllington and Woodall bemg the engineers, were started 
in London, and they now form the largest H}stem of 
hydraulic ^Kiwer transmission, m existence WorlN of a 
similar character ha\o since been established in sticral 
other towns The geneial features of hydiaulic powei 
transmission are — (1) a cmtral station wluic the h} 
draujic pressure is created, usually by means of steam 
pumping engines , (2) a sjstem of distribution mams , (3) 
machines for utilizing the pressure In cases of public 
supplies there is the furthei important mattei of rcgistra 
tion The theoretical principles involved belong to the 
subject of Hydromechanics, and this aiticlc has reference 
only to their practical application 

When dealing with any practical problem of hydraulic 
power transmission, it is of the first irajiortance to dc 
termine the maximum demand for power, its 
duration and frequency It the duration ol the 
maximum demand is limited and the frequency * * 
restricted — for instance, when a swing bridge has to be 
ojiened and closed only a few times m the course of a day — 
a small ]>umping jdant and a large accumulatoi (see Enct/ 
Bni , 9th ed , vol xii p 522) will be desirable If the 
maximum demand is moie oi less continuous, as when 
hydraulic pitssure is used foi woiking a puinj) in a mine 
or a hydraulic engine in a woiksho}), the central station 
pumping engine must be capable of supplying the maxi 
mum demand without the aid of an accumulator, which 
may or may not, aeeoiding to circuinstanees, be provided 
to serve as a regulator The aim should be to employ 
a pumping engine of such c i]>acity that it can be workc d 
as neaily as possible continuously at its maximum output 
the same consideration should, in the mam, determine 
the size of the pumping units in a station where mou 
than a single unit is employed In most hydraulic jiowti 
transmission plants the demand is of a very intermitttnt 
character, the periods of approximate maxima rarely 
exceeding in the aggregate two or three houi s a day (cj> 
Iig 2) With a number of units, each can be worked, 
v\ hen in use, at or near the most economical sliced More 
over, reserve plant is necessary if the supply of powi r is 
to be constant, and where the units are many the actual 
rt serve required is less than where the units are few 

An effect of the multipln ation of power units is to increase 
the capital outlay , indeed, it may bo stated (juitc generally that 
economy in working and maintcmanro cannot bo obtained without 
a larger capital outlay than would bo itcpiired for a simpler and 
less economical ]dant A high degree oi economy estimated on 
financial data — the ultimate base on which tbcsi piactical 
questions rest — can only be obtained in largo installatioiiH where 
the averaging effei t of the combination of a laige number of com 
paratively small intermittent demands foi nower is greatest The 
term look factor since it was first coined by Mr R h Crompton 
in 1891, has come into ooramon use as an expression of the 
relation between the average and the inaMiniim output fiom any 
central source of supply No argununt is required to show that 
a given central station plant working continuously at its maxi 
mui 4 speed day and niglit all the year round, say lor 8760 hours 
iu*a year, should produce the power more cheajily pti unit, not 
only as to the actual running cost, but also as to the capital or 
interest charges, than the same plant running on the average at 
the same speed for, say, one third the time, or 2920 hours In this 
case the load factor 2920/8760 = 883, or 23 370 per cent The sav 
mg on the whole expenditure per unit is not in direct proportion 
to an increase in the load factor, and its effect on the various items 
of expenditure is extremely variable The miluenco is greatest 
on the capital charges, and it has no influence at all, or may 
even have a detrimental effect, on some items for ins^tance, the 
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cost of rcpaiis per unit of output may be lucreasod by a high 
load factor Its effect on the coal consumjition depends very 
much on the kind and caprcity of the boilers in use on whether 
the engines are condensing or non condensing , on the hours of 
work of the engine staff, The economic value of the load 
factor is of great importance in every installation, but its 
influence on the cost of supply vanes at each central station, and 
must be separately determined There is a load factor peculiar 
to each use lor which the power is supplied, and the whole load 
factor can ofjly be improved by the combination of different 
< lasses of demands, which differ in regard to the time of day 
or seasJn at whiclt they attaint heir maximum It is in this 
respect that the great economy of a jmhlic distribution of power 
IS most apparent, though tlieic is also, of course, a direct 
economy diu simply to the jiresumably large si/e of the central 
stations of a public supply Deraaiids for power of every kind 
liavo unfortunately a tendency to arise at the same time, so that 
)u tlie absence of storage of power there seems no prosi>ect of the 
load factors for gc ncral supply of power in towns exceeding, in the 
most fivourahh3 conditions, 40 per cent The load factor of 
most public iiydrauho power supplies is considerably under 30 
pc 1 c ent It IH c|uestionablc, however, whether a very Ingh load 
factor conduces to economy cif i^orking expenses as a whole in 
any general supply of energy 1 he more cuiitinuoiis the supply 
during the twenty four hours of the day, the greater is the 
difticiuty of cxicuting repairs, and the greatei the amount of the 
leserve plant rc ciuireci 

In all cciitial station work when flucjtuaUng loads have to bo 
dealt witli. It IS most important that there should be ample boiler 
power III a comprehensive Kystcm of ituwci supply, demand 
uiises in a very sudden and iriatic manner, and to meet this by 
foiciug the boilers involves greater waste of coal than keeping 
steam up in siifhcient reserve boilers lor this purpose, boileis 
with laigo vvatci capacity, such as the Lancashire, are preferable 
to the tubuhii typo, if siifhcient spicc is available Food water 
lioaUiH or cconoiiii/ers should always he used, all steam and feed 
pipes should be carefully protected from laciiation, and the pipe 
iiaiigcs should be covoicd , in short, to socuic good results in coal 
c ouHUinjition, every care must ho taken to minimise the stand by 
losses which aie such soiioiis items lu central station economy 
when the load factor is low Though hydraulic ]K)wer has the 
jKCuhar advantage, as regards coal consumption, that it is the 
speed of the oiigincs which varu s w ith an iiitc rmittent demand, 
nevcrtholcNS at the London stations it has boon found that during 
a year s working only from 60 to 76 j>ei cent of the coal efficiency 
of trial I uns of the engines can be obtained — t e , at least 25 per 
cent of the coal is wasted through the stand by losses and 



be designed is fre qucntly a difficult matter The rate of grow th 
of the expected demand for the power is an important factor, but 
it has been clearly establishccf that the reduction of working 
expenses resulting from the lucroaso of size of an undertaking 
proceeds in a diminishing ratio The diagram (Fig 1) of the 
costs of the London undertaking and the amount of power supplied 
shows this very clearly The curve on the diagram gives ^e 
cost per 1000 gallons The stiaight lino AB has been drawn 
approximately as a mean thiough the points mark^ the total 
ex (lenses of each year in relation to the output dT power This 
line outs the boundary above the origin O at A, ana ind^oatea ll|y ^ ^ 
the amount of the luniiing expenses the initial size of central 
station adopted in this case Whether it is more econoxftical 
to have several smallti stations, in any particular system of 
power transmission, oi a single centre of supply, is mainly 
governed by the cost of the mains and the facilities for laving 
them in the area served 'No gciioial rule can, howevWfJ^be 
formulated, for, as in many engineoiing problems, it is a 
of balance of advantages, and the solution must be obtained py 
consideration of tlu special circumstances of each case ni ft 
arises 

There were in 1900 foui central stations at woik m connexion 
with the public 8Ui)ply of liydiaulic power in London, having an 
i^ggrogato of 4600 i h p , a fifth station which had been begun at 
Rothoihitho would raise the horse power to 6200 All the stations 
and mains are connected together and worked as one system 
There are nine accumulators with a total capacity of 2600 gallons, 
most of them having lams 20 iiichcb diamotei by 23 feet stroke 
The pumx>ing engines are able together to deliver 7000 gallons 



l^ig 1 


hig 2 


thiough the pumping engines having to run at loss than full 
power The use of superheated steam, whioh is now being 
introduced, will certainly load to further economy 
To dotcrinino the scale on which a central station plant should 


per minute, and the accumulators arc principally of use in re 
gulatmg the pressure and facilitating the control of the work of 
the stations Details of the London BU()ply are given in Fig 2 
and in the following tabic — 


lleur 

GallotiH pumped 

Annual 
liOiici factors 

Max Ji honni 
Load Factors 

CkMit of Fuel 
per 1000 gallons 

Price of f uol 
per ton in bunkers 

No of Machines 
at work 

Miles of Mains 

1889 

163,883,000 

0 328 

0 524 

<I 

3 11 

8 d 

10 9 

1022 

88 

1891 

267,671,000 

0 339 

0 462 

3 21 

12 9 

1508 

53 

1894 

400,316,000 

0 338 1 

1 0 553 

1 96 

10 0 1 

2204 

78 

1896 

472,607,000 

0 S47 ' 

0 481 

1 91 

10 0 

2796 

89 

1897 

600,974 000 

0 379 1 

0 618 

1 88 

10 5 

8141 

98 

1898 

620,662,000 1 

I 0 340 I 

0 483 

1 98 

11 3 

3515 

109 

1899 

718,028,000 

0 332 

0 466 

2 11 

, 12 9 

3964 

118 


The load factors are calculated on the actual roconied maximum 
output, and not on the estimated capacity of the plant running or 
installed The daily periods of maximum output are shown in 
hig 1 The very high load factor in 1897 was due to special 


oiroumstanoes The table shows that the load factors have not 
been affected either by the increase of the area of supply or by the 
increased consumption of power The coal used has been prin 
cipally Durham smal 1 The capital cost of the London undertAing 
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liaBbeon about£650,000 In the central etationat Wapping, erected 
in 1891, there are six sots of triple e\]>ansion, surface condensing 
vertical pumping engines of 200 i h p each , six boilers with a 
working pressure of 150 lb per square inch, and two accumu 
lators with rams 20 inches diametei by 28 feet stroke loaded up 
to 800 ^ per square inch The engines fun at a maximum 
piston speed of 250 feet per minute, and the pumps are single 
acting) anven directly from the piston rods The supplv given 
fromwis station in 1899 was approximately 6,000,000 gallons per 
week, and tka tost for fuel, wages, superintendence, lighting, 
^pai^ i^ndry station expenses, 3^ per 1000 gallons, the 
f%Wofth| coal used being 12s 6d per ton in bunkers The 
'capital cost of the station, including the land, was £70,000 The 
load^factor at this station for 1899 was 39, and the supply uas 
maintained for 163 hours per week The conditions are exception 
|dlj fiivourable, and the figures represent the best result that has 
nitMieli been obtained in hydraulic power central station work 

T1|A installation in Hull differs little from the numerous private 
planta at work on the docks and railways of the United Kingdom 
The ^idue of the experiment was chiefly commercial, and the 
lai^e ;^blic hydraulic power works established since are to bo 
directly attributed to the Hull undertaking In Birmingham gas 
engines are employed to drive the pumps, but though the plant 
has recently been extended, the whede power available is only 250 
^ p In Liverpool the central station has five engines of 200 i h p 
e^ch, and a second station which is being erec ted is laid out for a 
/further 1600 i h p The working pressme in Liverpool is 850 lb 
per square inch There are 23 miles of mains, ana between 700 
and 800 machines at work In Manchester and Glasgow the 
pressure adopted is 1100 lb per square inch In Manchestci 
this pressure was selected piincipally in view of the large number 
of hydraulic packing presses used in the city, and the result has 
been altogether satisfactory The works were established by the 
•corporation in 1894, the central station being designed for 1200 
1 h p Another station has since been built of equal cajiaoity, 
and 3 to 4 million gallons per week are being supplied to work 
about 1400 machines About 17 miles of mams are laid In 
•Genova there is a distribution of hydraulic power at the moderate 
pressure ol 200 lb per square inch, the pumps being driven by 
turbines whic h are worked by the water of the Rhdne 3000 h p 
18 supplied to work 268 machines jirint ipally turbines, at a cost 
of £3 i>er brake h p per annum for 3000 hours woik, and about 
half the total is used tor creating electric current for lighting and 
traction Public supplies of hydraulic iiowcr exist also in Mel 
bourne and Sydney 

In Antwerp a regular system of high prossuie hydraulic power 
transmission was cstablisliod m 1894, specially to provide electric 
light for the city The scheme was duo to the late Protessor von 
Kysslobuigh, an electrical engineer of Ghent, who came to the 
< onclusion that the most economical way of insbilling the electric 
light was to have a central hydraulic station, and from it transmit 
the power through pipes to \ariou8 substations in the town, 
whore it could be con v cited by means of turbines and dynamos 
into electric energy The coal cost of the electricity supplied 
— 0 88d pci kw hour — complies favourably with most central 
^lectiic supply stations, althoiigli the efficiency of the turbines 
and dynamos used for the conversion docs not exceed 40 per cent 
Von llyssleburgh argued that hydiaulic pumping engines would 
be more economical than steam ougim s and dynamos, and that 
the loss in transmission fiom the central station to the consumer 
would bo less with hydraulic converters than if the curient were 
distributed directly The loss in conversion, however, ]>roved to 
be twice as great as had been anticipated, owing largely to 
•defective apparitus and to underestimation of the expense of 
maintaining the converting stations , and the net result was coni 
raorcially unsatisfac tory The system, therefore, is not likelv to 
be extended, but the facts regarding the coal consumption are a 
striking testimony to the gieat economy of hydraulic power 
transmission 

At Buenos Aires hydraulic mains are laid in the streets, not for 
a general jwwor supply, but sob ly for drainage purposes Lach 
of the sumps which are provided at intervals, contains two 
hydraulic pumps w Inch automatically pump the sewage from a 
small section of the town into an outfall sewer at a higher level 
The districts where this system is at work lie below the general 
drainage level of Buenos Aires The average efficiency (pump 
h p to 1 h p ) 18 41 per cent , which is high, having regard to the 
low heads against winch the pumps work In this application all 
the conditions are favourable to hydiaulic power transmission 
The work is intermittent, there is (iirect action of the hydraulic 
pressure in the maolnnes, and the load at each stroke of the 
pumps IB constant The same system has been adopted for the 
drainage of Woking and district, and a somewhat similar installa 
tion 18 in use at Margate 

The minimum cost at which hydraulic power is sup 
plied from the hydrauhe mams in London at present 


IS la 6d per 1000 gallons, nujie up approximately as 
follows — 

• a (1 

(^oal, wages, icpairs Ac , at central station 0 

Distribution and general charges ^ t 0 2^ 

Rates and interest on capital at 6 per cent 1 0 

1 b 

Theaveragt costismuc h bight r(cp Fig 2) In I QOOgalloim 
at 750 lb jKT Kqiiau iin b then is an energy of 

**»8 74 hornt jinwer houis thus Is 6d ixjr 1000 gallons 
“2d i>er hp hour noail} It is evident that tin 
capital chaigc is the donunaling factor, and 
that the influence of the lo id factor on this CoMtoi 
charge is far more important than it is on 
the station cost The c^ipital employed in budding and 
equipping tht ttntral stations be«ir8 a nearly fixed ratio 
to the supply, but the iclatiie cost ot mains luiy bt 
expected to decrease as the supply is augnu nted It does 
not, however, ap^iear jiiobable tliat hydiaulic powti it 
75() lb per square inch can be supjdied from central 
stations in towns on a commercial basis over any con 
sidomble aiuis at less than Is jier 1000 gallons Allow 
ing 75 per cent as tlu efficiency of the motor thioiigli 
which the power is utilized, this rate would give 1 8 Id 
jKir brake or cfFectivc h ]) hour This cost set ins high 
and it is difficult to bchivt that it is the best hydiaulic 
j)ower transmission can accomplish, having legard to the 
well established fact that the mechanical efficienc) of a 
steam pumping cngint is gi eater than any other aiijdi 
cation of a steam engine, and that the jiower can be 
conveyed through mams without any material loss for 
considerable distinccs Still no other systini of power 
transmission except gas seems to be better off, and tlieie 
IS no method of transmission by which poivor could, at 
the present time, Ik. supjflied in towns with commticial 
Slice ess at sue h in average rate wht n ste im is employed 
as tilt prime movei The ivtrage rate (is Gd to 3s 
per 1000 gallons) charged foi hydraulic power in Londem 
and other towns agiets, in fict, very closely with tin 
average rite cliarged foi the supply of electrical fneig> 
Qas 18 undoubtedly cheaper, but in a largo nuiidier of 
cAses IS mechanually inconienient in its ajipln ition 
Hydraulic pressure, electrical energy, and com ju esse d 
air (with reheating) can all be transmitted tbrongli 
out towns with approximately the same losses and 
at the same cost, because the power is obtained in 
each system from coal, lioiJeis, and steam engiin s, and 
the ictiul loss in tiansmission can lie kejit down to a 
small percentage The use of any paitnular system of 
power does not, however, primarily depend upon the cost 
of running the central station anei distributing the powoi, 
but mainly uixm the mechanical convenience of the 
system for the jm^pose to which it is applied Oim form 
of energy is, in jiractice, found most useful tor one 
purpose, another form for another, and no one can 
command the whole field 

When water is employed as the fluid in hydraulic 
trausmissiori, the effects of frost must usually be provided 
against In London and otbc r towns, the water, 
before being ]mmj»ed into the mams, is passecl cautiouM 
through tile surface condensers of the engines, MgainMt 
so all *to raise its teraperatuie The mams 
are laid 3 feet below the surface of the ground Expose d 
pipes and cylinders are clothed, and means piovided for 
draining them when out of use When these simple 
precautions arc adopted, damage from fiost is very raie 
In special cases oil having a low freezing point is U8(»d, 
and in small plants good results have been obtained by 
mixing glycerine and methylated spirit with the watci 
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A fow gan jets judiciously distributed arc of value where 
there is a difficulty in properly protecting the machinery 
by clothing 

hrom the central stat on the hydraulic po^iei must be 
transmitted through a system ot mams to the various 
points at which it is to be used In laying out 
a network of mams, it is hrst necessary to deter 
nimo what velocity of flow can lie allowed 
Owing to* the weight of watei, the midium usually em 
j)Ioycl for liydiauhe transmission, a low velocity is neces 
sary in order to avoid shocks The loss ot pressure due 
to the velocity is independent of tht actual pressure 
Linployed, and at moderate velocities of 3 to 4 feet per 
suond the loss ])er 1000 yards is almost a negligible 
<|mintity at a pressure of 700 tti per square inch For 
piactical jmrpoaes Box’s formula is suthciently accurate — 

1..SH ol h.aa = «'‘“‘’5» >ilonKt!Li“ Tjj 

(diametor of pijKJs in iiicIilh x J)'” 

further loss due to obstruction caused by valves and bends, 
but it has been found in London that a pressure of 750 fi) 
at the central accumulators is sufheient to ensure a pressure 
nt 700 B> througliout the system The greatest distance 
the power is conveyed from the central stations in 
I ondon is about 4 miles The higher the initial velocity, 
the more variable the pressun , and m cider to avoid 
this variation m any laige system of mams, it is usual 
t(» i>lace additional accumulators at a distance from the 
< t ntral station These have an important effect in mam 
taming regulaiity of prosauie, as local demands are, in the 
lust mstanee, supplied from them , and the} act in the same 
way as air vessels, giving the whole system an elasticity 
v\hi(h would hardly be expected with such an inelastic 
substance as water The largest pipes used in London are 
7 inches mteinal diameter In on< or two places elsewhere 
s inch pipes have been used, and m Antwerp the pijies are 
nearly 12 inch bore In the last cast they are of steel, 
but as a rule the large pipes are of cast iron, flanged, and 
jirovided with spigots and fau( ( ts The joint (I ig 3) is 



Fig 3 


made with a gutta percha nng, though sometimes asbestos 
and leather jiackmg rings are used The mains should be 
laid in circuit, and valves placed at intervals, so that any 
set tion can bo isolated for repairs oi for making connexions 
viithout affecting the supply at other jiomts The mam 
valves adopted in London are shown m Fig 4 Valves 
are also fixed to control all branch pipes, while relief valves, 
washouts and air valves are fixed as reejuired 

In public supplies the power used is in all cases registered 
by motors, and since 1887 automatic instruments have been 
used at the central stations to record the amount 
Sj?*^**" supplied at each instant during the day and 
night The ratio between the power registered 
at the consumers’ machines and the iiower sent into the 
mams is the commercial efficiency of the whole system 
The loss may bo due to leakage from the mams or to 
defects in the meters, or if, as is often the case, the exhaust 
from the machines is registered, to waste on the consumers’ 
premises The automatic recorders give the maximum 


and minimum supphes dunng 24 hours every day, the 
maximum record showing the |)ower required for a given 


m 



i-ig 1 


number and capacity of machines, and the minimum giving 
an indication of the leakage It has been found practicable 
to obtain an efficiency of 95 per cent in most public power 
transmission plants over a senes of years, but great care 
and watchfulness are required to produce so good a result 
In some years 98 per cent has been registered Up to a 
few years ago no nietei was available for rcgistenng so 
high a pressure as 700 B) jier square inch, and hence 
all that could be done was to register the water after it 
had passed through the machines and lost its piessurc 
This method is still largely adopted , but seeing that high 
pressure meters have lately been perfected to give excellent 
results, it will doubtless be superseded to a considerable 
extent by the more satisfactory arrangement of registering 
the power on its entry into the consumers’ premises, as ih 
done with gas, water, and electricity In Manchester 
Kent’s high pressure meters are now used exclusively 
The water, after the pressure has been eliminated by 
passage through the machines, may run to a dram or be 
led back to the central station in return mains, the 
method adopted is a question of relative cost and con- 
venience 

The subject of the transmission of hydraulic power 
cannot be regarded as in any way complete without refer 
once to the machines which are actuated by it, 
for it 18 only by a comparison of the useful work 
done by them with the work done by the engines and 
boilers at the central station that the mechanical efficiency 
of the system as a whole can be gauged At the central 
station and in the distribution there is no great difficulty 
in determining the efficiency within narrow limits , it 
should be 80 per cent at the point of entry to the machine 
in which the pressure is used But there a great uncer- 
tainty arises , the character of the machines and the nature 
of the conditions are so variable, that a really accurate 
general statement is impossible In most cases the losses 
m the machme are constant for a given size and speed of 
working , consequently, the efficiency of a given machine 
may vary within very wide limits, according to the work it 
has to do For instance, a hydraulic pump of a given 
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engineer of the dockyard, has stated that the economy of 
the system over the separately driven geared machines 
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capacity, delivering the water to an elevation of 100 feet, 
will have an efficiency of 80 per cent , but if the elevation 
of discharge is reduced 
to 15 feet, even though 
the hydrauhe pressure 
rams may be proper 
tipned to the reduced 
iiead, the efficiency falls 
below 60 per cent The 
ultilpate efficiency of the 

sy^em. or 

in the one case is 64 
{ler cent, and m the 
other under 40 i)er cent 
In crane or hft work the 
t fficiency vanes with 
the size of the apparatus, with the load, and with the speed 
h^ffieiency in this sense is a most uncertain guide Some 
of the most useful and successful applications of hydraulic 
}iower — as, for instance, hydraulic capstans for hauling 
waggons in railway goods yards — have a very low efficiency 
OKpressed on the ratio of work done to power expended 
Hydraulic cranes for coal or grain hoisting have a high 
efficiency when well designed, but it is now very usual to 
employ grabs to save the labour of filling the buckets, and 
their use lowers the efficiency, expressed in tons of coal or 
grain raised, by 33 per cent or even 50 per cent When 
hydraulic machines are fully loaded, 60 per cent to 60 per 
cent of the indicated power of the central station engine 
is often utilized in useful work done within a radius of 
two or three miles from the station In very favourable 
circumstances the efficiency may rise to over 70 per cent , 
and in a great many cases in practice it no doubt falls 
lielow 25 per cent If, however, energy in any form can 
be obtained ready for use at a luoderite rate, the actual 
efficiency of the machiiioa (i e , the ratio of the useful work 
done to the energy absorbed in the process) is not of very 
great importance where the use is intermittent 

Hydraulic pressure is more jiarticularly advantageous in 
cases whore the incompressibility of the fluid employed 
can be utilized, as in hydi lulic lifts, cranes, and presses 
Hydraulic macbines for these purjiGses have the peculiar 
and distinct advantage of direct action of the pressure on 
the moving rams, resulting in simplicity of construction, 
slow and steady movement of the working parts, absence 
of mechanical brakes, and greatest safety in action When 
the valve regulating the admission of the pressure to the 
hydraulic cylinder is closed, the water is shut in, and, as it is 
meompressiblo, the machine is locked Thus all hydraulic 
machines possess an inherent brake , indeed, many of them 
are used solely as brakes, so imjwrtant is tins property of 
fluids The buffer stop to be seen in terminal railway 
stations, and the hydraulic brakes of quick-firing guns, are 
examples Mr F W Webb’s buffer-stoj) is shown in 
Fig 6 

Sometimes a much higher pressure than 700 ft or 
iboO ft per square inch is desirable, more particulirly for 
heavy presses and for machine tools such as are used for 
riveting and for punching, shearing, bending, drawing, and 
stamping metal The development of these applications 
of hydraulic pressure has been largely due to the very 
complete machinery mvented and perfected by the late 
Mr H H Tweddell One of the principal installations of 
this kind was erected m 1876 at Toulon dockyard, where 
the machines are all connected with a system of mains of 
2 ^inch bore and about 1700 yards long, laid throughout 
the yard, and kept charged at a pressure of 1600 ft per 
square inch by engines of 100 Lp with two large accumu 
lators M Marc Berner Fontaine, the superintending 


formerly used is vtry great But wlult pressures so 
high as 3 tons i>er square inch (jis in llu 12,000 ton 
Armstrong Whitworth press) have been used foi forging 
and other presses, it is not desirable, in tlu distnlmtiou 
of hydraulic power for general purposes, that 1000 II) ])er 
square inch should he mudi txeeedtd , othtnMse tlie rains,, 
which form the principal ftature m 
nearly all hydraulic machines, if pro 
portioned to the work required, will 
often Ixjcome incoii\eniently small, 
and other mechinieal difficulties will 
arise The cost of tin machine r} 
also tends to become greatei In 
particular cases the working j»res8urc 
can bo nitre ased to any dtAired 
extent by means of an mtensifui 
(tig 6) 

An important applicition of liy 
draulic jiower transmission is foi 
ship woik, the system being laigtly 
adopted both in H M navv and foi 
merchant vessels Hydraulic (oil 
dischiigiiig machimry was htttd by 
Armstrong as early as 1854 on boanl 
a small steamer, and in 1868 sonu 
hopjier barges on the Tyne were su]> 
plied with hydraulic cranes Mi A 
Betts Brown of hdinl)urgh apjilud 
hydraulic power to ship woik in 
1873, and m the saiiu year tin hist 
use of this power for giinneiy work 
was effected by Mr G M Rf ndcl on 
H M S Thunderer In 1 883 the P and O steamer 
Mamlia was fitted with hydriuhc crams, and siiici 
then all the large P and O boats have been sup[)lied 
with hydraulic jioyer (lig 7) The pressure usually 
emjiloyed in H M navy is 1000 ft per sqiuirc inch 
Accumulators are not used, and the engines have to 
bo fully equal to siipjily din ctly tlic whole demand The 
distance through which the jiowe i has to bo transmitted 
18 of course very short, and the high velocity of 20 feet 
per second is allowed in the mam pipes The maximum 
engine power required under these conditions on the 
larger ships is very considerable In the case of H M S 
Royal Sovereign the pumping engines are capable of 
delivering 1340 gallons per minute 

In hydraulic transmission of power it is usually the 
pressure which is employed, but there arc one or two 
important cases in which the velocity of flow due to the 
pressure is utilized in the machine Hofei eiiee has already 
been made to the use of turbines working at 750 ft per 
square inch at Antwerp The Pelton wheel has also been 
found to be admirably adapted for use with such high 
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pressures , in converting hydraulic i)ower into electric by 
means of this devict^ and a dynamo, the lossas vary from 



i 1 I)cr cent to 'jO jur (int , d* pending mainly on the sizes 
of tin inachintH Anothci very useful application of the 
vilocity du( to tlu head in hydraulic ti aiismission is in an 
adaptation of tlu well known jet pump to fare hydiants 
d< vised by the latt Mi 1 11 
(iicatluad (l^ig 8) Ont of 
tluse injector hydiants will do 
tlu woik of a Singh steam fin 
Migiiu, and, with 10 to 10 
gallons ot water from tlu h^ 
draulit mains, will ddivn a 
pt ol 100 gallons ol water 
tlnough a 1 inth no//k to a 
luiglit of 100 ltd oi mort 
tlnough JOO fitt of hos(, tlu 
bulk ol the water bting diawn 
from the lowpicssurt domestic 
su])ply OI fiom a tank The 
np])aratuH has only a low clh 
eicmy, sddom excel ding JO 
pti cent At the present time theie are about 120 of 
these h^eiiants at woik fiom the mams in London 
Imjuoveiiieiits in hydiaulic mac lime ly since 1875 have 
been mainly m tlu direction of the perfecting of details, 
and m the adaptation of older and well known apparatus 
to new 1 ecpiiie merits , but though many of these imjirove 
ments have Ikhu ol a highly inteiestmg and important 
chxraeter, it would be emtside the scope of this article to 
make fui tliei n fe it lu < to the m 
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Ai nioaiiiEs — Un\mn T/ansmisnon of Potvtr London, 
1S91 — Biainf Hydraulic Machine! y London 1897 — Hobis 
H ov Hydraulic Power London, 1887 — Davkv Pumping 
Machinery 1 ondon, 1900 Aimhiuono Prot lust C jF , 
1850 ttiid 1877, 1 roc InM Mcoh t , 1858 and 1868 — Twfddfii 
1 roc In^t V A, 1881 and 1891 Pioc Inst Mcch *1 , 1872 
and 1874 — liiim ion Prot Inst C 1 , 1888 and 1893*, Proc 
Jmt Mc(Ji Jh , 1882 and 1895 Proc Liverpool Lug Sor 1880 
and 1885 — (»UFAiHtAi) Proc Inst Mcch h 1879 — Pausons 
‘ Sanitary Works, Buenos Am s, Ptoc Inst C A, 1896 
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TIT Pneumatic 

Piobably the earliest reeordeel air compressor is that 
fouml on the walls of a tomb m Egypt, in which two 


men standing on leather bags of air alternately press them 
down with their feet, to produce a blast for » furnace 
The ancients employed compressed air m various 
ways, as in the “ wind guns of Ctesibus ” (blow 
guns), in forming continuous jets for their fountains, in 
blasts for forges, Xc Two hundred years ago, in France, 
Denis Papin first suggested the use of compressed air foi 
transmitting i>ackages m tubes In later times it was used 
in diving bells and caisson work, Brunei emplojang it in 
tunnelling under the Thames in 18J5 William Mann in 
18J9 took out a patent m England for a compound air 
compressor In his application he states “ The condensing 
pumps used in compressing I make of different capacities, 
according to the densities of the fluid to bo compressed 
Those used to compress the higher densities being propor 
tionally smaller than those previously used to compress it 
at the first or lower densities,” Xc This is a very exact 
description of the best methods of compressmg air to-day, 
omitting the important intercooling Baron Van Kathen 
in 1849 proposed compressing air in stages, and using 
intercoolers between each stage to get 750 Ib pressure, 
for use in locomotives For the next forty years inventors 
and cnginetrs tried without success all manner of devicfes 
and complicated mechanism foi cooling air during com 
pression by the use of water, oithei injected into the 
cyliiidei or circulited aiound it, and finally, with few 
exeejitions, settled down to direct compression with no 
( ooling worthy of iik ntion Only in the last ten yc^rs 
of the 19th ctntiiiy were the fundamental princijdes 
of economical air compre ssion put into general practice, 
though all of them xie contained in the patent of William 
Mann and the suggestion of Van Kathen 

The first successful aj>plication of comj)re8sed air to 
the ti insmissipn of power as wo knoxv it, was at the Mont 
C’enis Tunnel in 1861 The form of compressor used 
wis a system of water rams — several of them in succession 
—in which tlic water was the jnstori coini>ressing the air 
upwards m the cylindei and forcing it out Although the 
air cuiK ill contact -with the wvtti, it was not cooled, 
except slightly at the suifitc of the water and around the 
walls of the cylinders KoUry drills for penetrating the 
rock were tried first, but weif soon rejilaced by a pc reus 
Sion drill adipted fiom diax\ings in the United Staler? 
Patent Office, cojned by a Ircncli and Italian (kunmi ssion 
from the jiitcnt of lowle of Philadeljihia Drinker stites 
positively that the first iiercussion drill c\er made to work 
sue eessfully was pate n ted by J J Couch of Philadel])hia 
in 1849 Slioitly alterwards lowle })atented his dull, in 
which the direct acting and self rotating principle was 
used as wc use it now The first sue cessful drill in the 
Hoosae Tunnel was patented 6tli Maich 1866, by Brooks, 
Catos, and Buileigli, but after a few months was replaceci 
by one made by Burleigh, who had bought lowles jiatent 
and impio\ed it The successful work in the Mont Cems 
and Hoosae Tunnels with the j)ercussion dulling machine 
eaused the use of compressed nr to spiead raindly, and it 
was soon found that there weie many othei purposes f^r 
which It could be employed with adyantago, especially 
after economical compression was adopted About 1870 
there was started in 15iris a pneumatic clock system, by 
which public and pri\ ite clocks were nin by compressed 
air from a central station This soon eleveloiied into an 
immense system of distributing compressed air for power 
purposes, until Pans now has two great compressor plants 
and more than fiftj miles of distributing inpes, furnishing 
air at 75 H) pressure to thousands of customers, who use 
it for every imaginable jairpose, from cooling beer or dusting 
furniture to running electric light dynamos The smaller 
motors arc ofUn of the rotary type and are not very 
efficient, though each has its little stove in which is a 
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common kerosene lamp to heat the air before use Com 
pressed air is being largely and successfully introduced 
on tramways, m comj)otition with electric and \\iierojic 
traction systems It was first tried in 1875 by Scott 
MoncnefF, but failed owing to financial difiiculties Hardie, 
who was an assistant under him, made a success of it, and 
his system is now working on a very large scale in New 
York The reheating is done with a tank of hot water 
Mekarksi uses hot water and steam In his system, 
which was tried on tramways in the north of Ijoiidon, and 
IS largely used in France, the air, under a high pressure, 

IS passed over water at a temperature of 330 F , forming 
a combination of air and steam for use in the motor I or 
underground traetion compressed air has been introduced 
in the coal mines of the Eastern states of America, and 
also to some extent in the metal mines of the West, but 
tht difficulty of heating underground has not lieen over 
come, though it might be, partially, by using compound 
engines and warming the an between the cylinders by the 
mine water, as in tompound pumps 

Dr Pohle of Arizona, USA, has patented and intro 
duced extensively since 1890 the use of compressed air for 
lifting water directly, by admitting it into the water 
column Ills plan is principally adopted in artesian wells, 
and is so arranged that the air supply has a back pressure 
of water equal to half the lift In the case of the 
artesian well, if it is desired to lift the water 30 feet, 
the air is admittid to the water eolumn at least 30 feet 
below the water surface 33ie air admitted being so 
much lighter than the water it displaces, the column 60 
Icet high becomes lighter than that 30 feet high, and is 
constantly raised and flows out at the top The efficiency 
of this method is only from 20 to 60 per cent , accoiding 
to tli( height, but its adajitation to aitesian wells renders 
it veiy valuable in some localities 

A rernaikable compressed iir system was installed in 
1890 by Priestly in the bnake River Desert, Idaho, 
USA On the north side of the river is a cliff, nearly 
perpendicular, about 500 feet high One hundred and 
ninety feet above the rivtr, for a considerable distance 
along the tliff, stieams of wattir gush out fiom Ik tween 
the bottom of the great lava bed and the haidentd elay 
of the old lake bottom Piiestly, without knowledge of 
Pohle^s system, built a pij)e line down the diff, ind 
trained the water into it in such a wiy that it earned a 
veiy considerable quantity of air in the foim of bubbles 
along with it down the pil)e, and compressed it on the 
way The air was collected at the bottom in a covered 
reservoir, and taken up the cliff again to the lower jiart 
of an inverted siphon pqie, oiu side of which reached 
down from the watt r supply about 60 feet, and the other 
side reached up and over the cliff Allowing the water 
to fill both sides of the pijKi to the level of the water 
supply, he admitted his compressed air at about 75 lb 
pressure into the long side of the jnpe near the bottom, 
ind soon had the water flowing upwards over the cliff and 
Irrigating a large tiact of iich lava land Here, then, w is 
a i>ower transmission and motor plant, witliout a moiirig 
part A similar compressor was installed near Montreal, 
Canada, in 1890 (and patented), and another laigcr one at 
Ainsworth, Biitish Columbia, Canada, in 1898, by the 
Taylor Hydraulic Air Compressing Co of Montreil 
Tests on tin first compressor showed an efheiency of fiom 
50 to 62 per cent , and it is thought that a few obvious 
improvements would bring the second one up to 75 per 
cent 

Saunders defines compressed air as “ air under pressure 
“ It is usual,” he continues, “ to define compressed air as 
air increased in density by pressure, but we may produce 
compressed air by heat alone, as illustrated by the dis 
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charge of the cork from a bottle of air when heated ” 
The laws of compression and exjjansion of gases may 
be found under Pneumatics Bnt , 9th 

edition, vol xix ), but it may be ‘stated here 
that air develoi)s heat on compression and is cooled on 
expansion, and that it expands with heat and lontiacts 
with cold lor the purpose of illustratior^ su])pO'^e 
a cylinder 10 feet long containing 10 cubv feet of 
air at 60 F , with a fru tionless piston at one •end 
If this juston Ik? moiod 7J* feet into the cylmdir, 
so that the air is compressed to one (juartcr of its volume, 
and none of the he it devclojud bj u>nq)ression allowed 
to escape, the air will be under a prissuu of 90 Bb per 
square inch and at a temperature of 460 b If this 
air be cooled down to 60 I , the pressiue will bo re 
duced to 45 ft) jki squait inch showing that the heat 
produced in the air itself dining compression gives it 
an additional expansive force of 45 ft) per squaie inch 
The average foice or j)iessuie in comi)rossing this air 
without loss of heat is 21 lb per square inch, wheieas 
if all the heat develoi)ed during compression had been 
removed as rapidly as develojied, the iverage pussure on 
the piston would have been onl} lift) per sijuaro inch, 
showing that the heat dpvelo])ul in the air duiing com 
])ression, whtn not n moved as fast as dovelojicd, caused 
in this cast an extra loite of 10 ft) jier square inch to 
bo used on the piston If this heated nil could be tians 
mitted ind used without any loss of heat, the exti i forte 
used m tompressing it could be utili/ed , but in practice 
this IS impossiblt, as the heat is lost in transmission If 
the piston holding the 2i cubic ft ft of air at 45 lb 
pressure per square inch and at 60 b be iclcasttl, 
the air exi)andiug without rcteiving any heat woiiM 
move it back to within Itet of tlu end onlv, and the 
ternperatuic of the air would bt lowered 170 I , or 
110 F below zero If the air were then warmed to 
60 b again, it would move the jiiston back the rc 
inaining d\ ftet to its starting jioint, thus sht)wjng that 
air in expansion bt comes ft)olccl in the saint manner as in 
compression it develops ht it 

Iiom the foiegoing it maybe seen that tin nltal an 
compressing machine is one whith will take ill ht li fiom 
the air as rapidly as it is developed dunng tomprtssion 
This is called hothennal ( and is never 
reaehtfl in piaetiee, the best work yet dtine lacking 
10 jKr cent of it It follov^s tint tho most iiuffitient 
coiiqnessing inaehine is one which takes away no heat 
dunng f onijaessitm Tins is calltel 

and in )>ra(titt has been much more nearly a])proachtd 
than the idt il It also follows tint tho ideal motor for 
using eompiessed air is ont which will siij)j>ly heat to 
the iir as it is lequiied in expanding This is called 
Isothnmal Fapaimioi\^ and is often ittanud, and some 
times exceeded, in j)iactiee by sui)plying heat artificially 
I in illy, the most ineffieiont motor lor using compressed 
air is one vihicli sujijilies no luat to the air during its 
exjnnsion This is called AdiahiUc Lr2Kjnsio7iy aiiel has 
iKtn very closely apjiroachtd by most air motors until 
recent years In jiractice isothermal conqiiession la 
approached by eonqiressing the? an slightly, then cooling 
It, compressing it slightly again and again cf)oling it, 
until the desiied compression is completed This is calletl 
compression in stages, or eomi»ound compression Iso 
therm il expansion is appi oximately aceomjiliahed by 
allowing the air to do a part of its work (as expanding 
slightly in a cylinder) and then warming it, then allowing 
it to do a little more and then warming it again, and so 
continuing until expansion is complete 

A description of the actual jierformance may make the 
matter clearer At the North Star Mines, m CalifSmia, 
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air IS compressed by an ordinary pressure blower to 
about 5 ft) pressure r ])or square inch, its temiierature 
rising from 6^ to 100 F It is then cooled 
^ again to C() h by a system of cooling pipes 
placed in the tail ract of the water wheel that runs 
the blower, then it is taken to the first cylinders 
of the comjjresHor and compressed to 25 Bt), its tempera- 
tuu beiiig(thu8 raised to nearly 200 F , then it is passed 
through a system of cooling jnpes placed in the tail race 
of the water wheel that runs the compressor, and its 
tem|>crature again reduced to 60 h , thence it is passed 
to tJic s(5cond cylinders and compressed to 90 lb, and 
dtlivcrul to the transmission j)ipe8 conveying it to the 
inirus On reaching the motors at the mines, m some 
casts neaily 2 miles distant, the temiitrature, which had 
bi cn raised by the last compression to over 200 h , has 
been reduced to about 70 h Here, for the principal 
mtitors, the air, by being jiassed through a system of 
])ipis hcat/cd by burning ciude oil, has its temperature 
raised to 350 F , and is then taken by the first cylinder 
of the motor, where it is (X])inded down to 25 lb pressure 
])er square inch and uduced to 75 temperature It is 
then taken to the heater again, and after its temperature 
has been raised to 250 I , it is used in the second 
( yhnders arul exhausted at a temperature somewhat above 
that of tin sui rounding air 

It will be SLLU that tlie air is eaiofully cooled during 
compression to jn event tlu heat it develops from working 
igaiiist compiession, and even more carefully heated 
<luung expansion to prevent loss from the cold developed 
(luring expansion More stages of compression, of course, 
give a higher cftieioncy, but the cost of machinery and 
friction losses have to be considtred in practice The 
reheating of the air is often considered a serious dis 
advantage, especially in mining, wheie there are great 
objections to having any kind of combustion underground 
In the fou going instance only one gallon of ciucle oil ]>er 
hour IS required to heat to 150 F the air foi a 
300 horsepower hen sting engine As Piofcssor Unwin 
says “ For the amount of heat supplied the economy 
realized in the weight of an used is surprising The 
reason for this is, the heat supplied to the air is used 
ne arly live time s as elhciontly as an equal amount of heat 
emjiloyod in generating steam ” Traetieally there is a 
hot air engine, using a medium much more effective than 
common air, in addition to a compressed air engine, 
making tlu efficiency of the whole system extremely high, 
])robably ewer 90 per cent 

lor underground work Rix has employed compound 
or triple expansion motois on pumps, using the puinji- 
watt r in the tank as a reheator The air enters the first 
cyliudei at the normal temperature of the mine, the 
exiiaust jiasses from thit cylinder into a system of 
ciiculating pipes placed in the pump tank, which warms 
the chilled air up to the tempciature of the water, thence 
the air passes to the second cylinder, does its work there, 
and is again sent into a second system of circulating jnpes 
in the tank, where it is again warmexi to the temperature 
of the wattr, then it is used in the third cylinder, and 
exhausted In this manner the heat that is lost in com 
pressing the air is rec overt d without expense This 
methocl has proved very suect ssful, and as the heufi costs 
absolutely nothing, it makes the system very economical 
On account of tlie very considerable amount of heat taken 
from the water, the oflieieney is high A similar arrange 
ment might be employed wherever there is cheap cireulatmg 
water on the surface, to avoid any difficulty or complications 
arising from the use of fuel 

The use of compressed air without reheating should 
never* be considered practical except in temporary emor 


gencies, or where the cold exhausted air is of value, as is 
sometimes the case m sinking pumps or rock driUs An 
efficiency of less than 25 per cent may be expected m 
such cases, where the motors are what might be called 
piston displacement machines , that is, the compressed air 
IS admitted at one end of the cylinder and moves the 
piston the length of the stroke at full pressure, and 
discharges without getting anything of the expansive 
force of the air There arc a great many of this class 
of motors in use 

The transmission of air from the compressor to the 
motor IS much more simple and effective than is usually 
supposed The air admits of a velocity of 15 to 20 feet 
jier second through pipes, with very shght loss of friction, 
and therefore there is no necessity for an expensive pipe 
system in proportion to the power transmitted It is 
found in practice that, allowing a velocity as given above, 
there is no noticeable difference m pressure between the 
compressor and the motor several miles away Common 
oil well tubing is largely used foi the pipes, and if it is 
proj^erly jmt in theie is very slight loss from leakage, 
which, moreover, can be easily detected and stopped 
In practice, a sponge with soapsuds, passed around a 
lomt, furnishes a detective agency, the escaping an 
blowing so ip bubbles In good practice theie need not 
bo more than 1 iier cent loss through leakage, and 1 j)ci 
cent possibly through friction, m the transmission of air 
(See also Pneumatic Tools ) (a Di w i- ) 

Poynter, Sir Edward John, Bart (1836- 

), President of the Royal Academy and Director of 

the National Gallery, son of Ambrose Poynter, architect, 
was born in Pans on 20th March 1836 He jnirsuetl 
his art studies in England and in Pans (undei Gleyre, 
1856-59), and exhibited his first picture at the Royal 
Academy in 1861 In 1869, after the exhibition of 
“Isiael in Egypt” and “Ihe Catapult,” he was elected 
an Associate of the Royal Academy, and in 1876, the 
year of “Atalanta’s Race,” full Academician Fiom the 
beginning of his caieei Sii Edward Poynter was academical 
in Ins art — that is to say, he sought to base it on a pro 
found and reverent study of the oW masteis, more particu 
1 Illy those of Italy It has been objected, with much truth, 
that with all then learning and evidence of |X)wer, the 
greater number of his more imjxirtant jne tines display 
violent action which is not leal so much as ariested move 
ment The true answer is not, as some have held, that 
this IS the ])i ice jiaid for conscientious and deeply studied 
drawing and complex eomjiosition laboiiously oveieome 
It IS that the artisPs aim has been essentially decorative, 
and that by concession to the laws of decoration some 
sacrifice of realism and spontaneity is reijuired On the 
death of 8ir John Millais in 1896, Sir Edward was elected 
to the Presidency of the Royal Academy — and to all the 
semi official posts and duties, professional and social, it 
carries with it — and on that occasion he received his 
knighthood He was made a baronet in 1902 

fi 

When the art teaching centre of South Kensington i^as assuming 
the inipoitance it has Hince attained, Mr Poyntei was ajppointed 
Direc tor for Art in the Science and Art Department and Principal 
of the National Art Training Schools (now the Royal College of 
Art), and by virtue of his vigorous and successful administration 
he invested his office with a distinction which, after his resignation 
in 1881, it soon notoriously lacked 

In tlie decorative arts Sir Edc\ard practised freely as a dosi^er 
in fresco mosaic stained glass, pottery, tile work, and the uke 
While still quite a young man, he was encouraged by the architect 
William Burges AKA, to desi^ {sinels for his quamt Gothic 
cabinets, Messrs Powell obtained from him cartoons of designs 
for stained glass , for the decoration of Waltham Abbey church 
lie was employed on a senes of thirty important designs Attracted 
by these, Dalziel Brothers commissioned a number of full pa^ 
drawings on wood for the illustration of their celebrated **13iMe 








